


y

{ - UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
«,“Mg; WASHINGTON, D.C. 20460
V4 prote” .
’ {
QOFFICE OF
PESTICIDES AND TZx 2
SVES‘A:\CES

MEMORANDUM
SUBJECT: Peer Review Document on Prodiamine

FROM: Gary J. Burin, Ph.D., D.A.B.T. %‘f}s B&—-——
Science Analysis and Coordination Branch
Health Effects Division (H7509C)

TO: JoAnn Miller
Product Manager #23
- Registration Division (T8-767C)

The Health Effects Division Peer Review Committee (PRC) met. on
April 17, 1991 to discuss and evaluate the weight-of-the-evidence
on Prodiamine with particular reference to its carcinogenic
potential. This was the first evaluation of Prodiamine by the
PRC. The PRC concluded that Prodiamine should be classified as
Group C and that the RfD approach should be used for risk
assessment.

A. Individuals in Attendance:
1. Peer Review Committee: (Signatures indicate

concurrence with the peer review unless otherwise
stated.)

Penelope A. Fenner-Crisp

William L. Burnam

Reto Engler

Karl Baetcke

Marcia Van Gemert

Esther Rinde

Marion Copley

Hugh Pettigrew
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Robert Beliles ket C Bl

Julie Du (L. 7"29“
Yin-Tak Woo . 17_ a7t LV~
Kerry Dearfield /§%<7][K)dlg/;b/dﬂ
. 7 _ L
2. Reviewers: (Non-committee membérs responsible for data

presentation; signatures indicate techn1ca1 accuracy of

panel report.) éi Z
Bernice Fisher ‘ z ,ﬂ ’{é‘%/
John Chen
Yiannakis Iocannou >#~ ﬂbf 74%%&#9&&52;——~— |

3. Peer Review Members in Absent1&~ (Committee
members who were unable to attend the dlscu351on,
signatures indicate concurrence with the overall
conclusions of the Committee.)

Richard Hill

George Ghali | é;% (;%44411

William Sette VIR Y O S
4 (]

John Quest /

Jean Parker -_

4. Other Attendees: .

Gary Burin (HED), Bernice Fisher (HED), Carmine Pellosie
(OPTS)

B. Material Reviewed:

The material available for review consisted of DER's,
one-liners, and other data summaries prepared by Dr. John
Chen; Tables and statistical analysis by Ms. Bernice Fisher.
The material reviewed is attached to the file copy of this

report.
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Background Informatioh:

Prodiamine is the common name for 2,4-dinitrc-N3,N3-
dipropyl~6~-(trifluoromethyl)-1,3,-benzenediamine as
recognized by the American National Standards Institute.
The Chemical Abstracts Service Registry Number (CAS) is

29091-21-2. The Toxicology Chemical Number (Caswell) is

Prodiamine is currently registered for use on turf
grasses only to control germinating weeds (nonfood use
herbicide only). Previous applications of this product
(Prodiamine 65 WDG) for all food uses (such as almonds,
walnuts, cotton, soybeans and grapes) were withdrawn by
the Sandoz Plant Protection Corporation. .

Evaluation of Carcinogenicity D;ta for:
1. Two Year Rat Carcindgenicity study

Reference: Powell, A.J., H.Peters, C. Copinath, s.
Ames, A, Gibson, and L.D. Crook, 1989. Two Year
oncogenicity Feeding 8tudy with Prodiamine in. Rats.
8tudy No. VCL 74/87149S. Huntingdon Research Center,
Ltd., Huntingdon, Cambridgeshire, England. MRID No.
40%985%9-01-09. . »

Prodiamine was administered in the diet to groups of
Sprague-Dawley male and female rats for 108 weeks at 50,
200, 800 or 3200 ppm; © ppm for concurrent controls.
Prodiamine was associated with positive dose-trends in
thyroid follicular cell adenomas and in combined
follicular cell tumors (adenomas and carcinomas) in both
males and females. A significant increase in combined
(adenoma and carcinoma) follicular cell tumors at 3200
ppm (approximately 160 mg/kg/day) was found in both males
and females when compared with concurrent controls. The
incidences of thyroid follicular cell tumors in males are

given in Table 1 and for females in Table 2. .S8light
increases in hyperplasia of the thyroid and pituitary
were observed at the 3200 ppm dose level in both sexes.
Neither thyroid hormones (T, and T,) nor thyroid
stimulating hormone (TSH) were measured.

8light increases in the incidences of adenocarcinoma of
the mammary gland and the islet cell adeéenoma of the
pancreas were observed in females. The incidence of-
mammary gland tumor (adenoma, adenocarcinoma, fibroma and
fibroadenoma, combined) was high in each group of

-females, including the control, with the greatest

incidence at the 50 ppm dose level (25/70, 38/55, 37/55,
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Table 1. Thyroid Follicular Cell Tumor Rates’ and Cochran-
Armitage Trend Tests and Fisher's Exact Test Results in Male
Rats ' ‘

tumor 0 50 200 800 3200
{

adenomas 1/50 . 4/49 0/49 3/49 6/49

p= 0.011 0.175 0.505 0.301 0.053

carcinomas 1/50 0/49 1749 3/49 2/49

p= 0.165 0.505 0.747 0.301 0.492
both 2/50_ 4/49 1/49 6/49 8/49
p= 0.007 0.329 0.508 0.128 0.043

i Number of tumor-bearing animals/number of animals examined,
xcluding those that died or were sacrificed before 53 weeks
s p<0.05

p<0.01

Note: S8ignificance of trend denoted at control. 8ignificance
of pair-wise comparison denoted at dose level.

Table 2. Thyroid Follicular Cell Tumor Rates' and Cochran-
Armitage Trend Test and Fisher's Exact Test Results in Female
Rats

tumor 0 ppm S0 200 800 3200
M
adenomas 0/49** 2/47 0/50 0/48 6/48*

p= 0.000 0.237 1.000 1.000 0.012
carcinomas 0/49 0/47 0/50 2/48 " 0/48
p= 01456' ) 1-000 1¢°°°AA 00242 1-000
both '0/49** 2/47 0/50 - 2/48 6/48*
pP= 0.000 0.237 1.000 0.242 0.012

*+ Number of tumor-bearing animals/number of animals examined,

gxcluding those that died or were sacrificed before 53 weeks
p<0.05 '

** p<o.01

Note: B8ignificance of trend denoted at control.

S8ignificance of pair-wise comparison denoted at the dose

level. _ :



35/56 and 38/68 for the 0, 50, 200, 800 and 3200 ppm
groups, respectively). The increase in mammary gland
tumors noted at all dose levels in females was not
considered to be compound-related based on the absence of
a' dose-response relationship and comparison to the
historical control data for this tumor type. The dose-
trend for islet cell adenomas of the pancreas was
significant in females only (p<0.01)(2/49, 2/48, 1/49,
2/48 and 7/48 for the o, S0, 200, 800 and 3200 ppm
groups, respectively). The dose-trend was not
significant when adenomas and carcinomas of the
pancreatic islet cell were combined.

The systemic NOEL was 200 ppm and the systemic LOEL. was
800 ppm based on increased liver weight in females and
clinical chemistry changes. Significantly reduced body
weight gain was found in high dose male rats during the
first 78 weeks of the study a:.d in high dose female rats
. between weeks 53 and 78. The high dose level was
considered to be adequate to assess the carcinogenic
potential of prodiamine based upon the aforementioned
- body weight changes in both sexes (a 14.3% decrement in
high dose males and 8.4% in high dose females).

2. Two year mouse carcinogenicity study.

Reference: Powell, L.A.J. et al. oncogenicity Feeding
S8tudy with Prodiamine in Mice. Study VCL 37/871188.
Huntingdon Research Center, Ltd., Huntingdon,
Cambridgeshire, England. MRID No. 405897-02.

Four groups of CD-1 mice (52 males and 52 females per
dose group) were fed 0, 50, 500 and 5000 ppm of
prodiamine in the diet for 99 weeks. The results of this
study showed a significant increase (p<0.03) in the
incidence of subcutaneous fibrosarcomas in the high dose

males when compared to concurrent controls ( the
- incidences were 1/52, 3/52/ 2/52 and 8/52 for the 0, so,
500 and 5000 ppm groups, respectively). A dose-related
increase in the incidence of “prominent dermal collagen'
'was also noted in high dose males. Animals were gang-
caged in this study and both of the above findings were
considered to be secondary to fighting in cages. No
other neoplastic or nonneoplastic histological findings
vere considered to be related to treatment. The LOEL for
systemic toxicity was 5000 ppm and the NOEL was $00 ppm
based on increased mortality, reduced body weight gain
and increased liver weights. Cumulative body weight
gain in males receiving 5000 ppm was 31.3% less than
control males and cumulative mortality was 60% in. the
high dose animals (males and females combined) compared
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to 39% in control animals. The high dose level (5000
ppm) was considered to be an adequate dose for assessing
the carcinogenic potential of prodiamine based upon these
effects on mortality and body weight gain.

Additional Toxicology Data on:

1. Mutagenicity

Prodiamine was tested for potential mutagenic activity in
a number of tests which were considered acceptable e.g.
the Salmonella assay, the gene mutation assay in cultured
mouse lymphoma cells, an in vitro cytogenetic assay in
cultured chinese hamster ovary cells, and the unscheduled

'DNA synthesis test in primary rat hepatocytes. - These

tests were g>nerally negative, although there was a
suggestive effect in Salmonella strain TA 1538 without
activiation (but not reproducible) and in mouse lymphoma
cells without activation (at levels inducing toxicity).

2. Metabolism

A metabolism study was conducted in Sprague-Dawley {2ts
c-

‘with either a single oral dose of 10 or 400 mg/kg of

prodiamine or a single oral dose of 10 mg/kg 14c-
prodiamine after 14 days of administration of 10 mg
unlabelled prodiamine/kg/day (8andoz Crop Protection
Corp. No. 480425-5). Animals given either a single or
repeated dose of 10 mg/kg were found to excrete 9 to
15.5% of the radiolabel in the first 7 hours after
compound administration; in contrast, animals receiving
400 mg/kg eliminated <1%. Within 24 hours after dosing,
all but the high-dose female rats had eliminated
approximately 70% of the radiolabel in the urine and
feces (high dose females excreted 38% of the dose).
Radiocactivity was found in the following tissues (in
descending order) were liver, fat, kidney, blood, lung,
spleen, bone, gonads, heart, muscle, and brain.
Prodiamine appears to be metabolized rapidly by de-

., alkylation reactions to N,N-didespropyl metabolites.

Cyclisation also occurs to form N-propyl benzimidazole A
and N-propyl  Dbenzimidazole B. The N-propyl
bengimidazoles wvere metabolized ~ further via
nitroreduction, N-dealkylation, and ring hydroxylation to
form hydroxybenzimidazoles. , : :

3. Developmental and Reproductive Effects

NOELs of 100 ‘and 300 mg/kg/day for developmental and
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maternal toxicity, respectively, were established in a
rat teratology study based on LOELs of 300 mg/kg/day for
ocular anomalies in fetuses and 1000 mg/kg/day for
maternal toxicity (S8tudy No. Wil-15150). In a rabbit
teratology study, the NOEL for maternal toxicity was 100
mg/kg/day based on depressed body weight gain at 300
mg/kg/4ay. There was no evidence of developmental
toxicity at the highest dose tested (500 mg/kg/day)
(Study No. Wil-15153).

A two generation reproduction study in rats found a NOEL
of 200 ppm (approximately 10 mg/kg/day) based on reduced
pup weight and increased relative liver weight at 2000
ppm (S8tudy No. VCL 73/871075).

4. st;gcture-hctivitx COnside;at;ogs

Diethamine and trzfluralln were the only two pest1c1des
found to resemble prodiamine. Acceptable toxicity
studies (other than acute toxicity) were not available
for diethamine. Trifluralin was previously reviewed by
the Peer Review Committee (April 4, 1986, memo from R.B.
Jaeger and R. Engler). It was recommended that it be
classified as a Group C carcinogen on the basis of
malignant or combined malignant and benign tumors of the
renal pelvis in high dose male rats and benign tumors of
the urinary bladder in high dose female rats. An
increase in follicular cell adenoma and combined
follicular cell adenomas/carcinomas of the thyroid also
was noted in male rats receiving the highest dose of
trifluralin. Submitted mutagenicity data for trifluralin
"is generally negative (Salmonella, mouse lymphoma,
dominant lethal, sister chromatid exchange).

Prodiamine is metabolized to several benzimidazole-
containing metabolites. 6-Nitrobenzimidazole was found
to be positive for carcinogenicity in both sexes of mice
(hepatic tumors) and negative in the rat in NTP testing.

Structures of Prodiamine, Diethamine and Trifluralin

Diethamine Trifluralin Prodiamine
. N{CaHg), N(CqHq) . NIC4Hq)
na, A | _ NH,
A !
cr, cr, cry



Weight of Evidence Considerations:

The Committee considered the following facts regarding
the toxicology data on prodiamine to be of importance in
a weight-of-the-evidence determination of carcinogenic
potential. Two studies, one in the rat and one in mouse,
were considered to be adequate to assess the carcinogenic
potential of prodiamine. 1In the rat study a compound-
related increase in thyroid follicular cell neoplasia was
observed at the high dose level in both sexes. The dose-
trend was also found to be significant. In addition,
a statistically significant positive trend in the
incidence of pancreatic adenomas was observed although
the incidence of carcinomas and adenomas (combined) was
not significant. An increase in fibrosarcomas was found
in the mouse carcinogenicity study. However, it was
noted that dermal irritation resulting from fighting was
also found in this group.

A close structural resemblance to trifluralin (classified
as Group C for carcinogenicity) and biotransformation to
benzimidazole metabolites, also of carcinogenic concern,
was noted. The available genotoxicity testing for
prodiamine was generally negative.

Classification of Carcidogenic Potential:

Criteria contained in the EPA Guidelines [FRS1: 33992~
34003, 1986]) for classifying a carcinogen were
considered. The Committee recommended that prodiamine
should be classified as a Group C carcinogen based upon
the evidence noted above. For the purpose of risk
characterization, the Committee recommended that the
Reference Dose approach (RfD) should be used for
quantification of human risk. The recommendation to use
the RFD approach was based upon several factors including.
the absence of genotoxicity, the nature of the response
(benign thyroid follicular cell tumors), and the lack of
a clear neoplastic response at sites other than the

Concern was expressed regarding the metabolism of
prodiamine to benzimidazole, the dose-trend for islet
cell adenomas of the pancreas in females and the
observation of fibrosarcomas in the mouse carcinogenicity -
study. Although the Committee noted the increase in.
tumors of the mammary gland in treated groups, the
increase was not considered to be related to treatment -

based upon comparison with historical control data and

the absence of a dose-response relationship.



H.

PRC Recommendations

Acute and subchronic neurotoxicity testing is required to
investigate potential behavioral effects suggested by the
mouse carcinogenicity stuady. '

Because perturbations of the hypothalamus/ pituitary/
thyroid axis often accompany thyroid follicular cell
neoplasia”™, subchronic studies which measure alterations
in TSH, T, and T, in prodiamine-treated rats would be
useful to assess this effect.

1 see Paynter, O0.E., Burin, G.J., Jaeger, R.B. and
_Gregorio, C.A. (1988). Goitrogens and thyroid follicular
cell neoplasia: evidence for a threshold process.

Regulatory Pharmacology and Toxicology 8:102~119
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From:  Bernice Fisher, Biostatistician W ’*Zﬁ«- 329/9 /
i

Science Support & Special Review Secti
Science Analysis and Coordination Branch
Health Effects Division (H7509C)

" Tos John H.S. Chen, Ph.D., M1crob1ologlst
Review Section I
Herbicide/Fungicide/Antimicrobial Support Branch
Health Effects Division (H7509C)

Thrus AV Esther Rinde, Ph.D., Acting Section Head / 27
Science Support & Special Review Section %{ - # // 74
Science Analysis and Coordination Branch
Health Effects Division (H7509C)

The qualitative risk asSessment of prodiamine was based
upen a two~year dietary study of Sprague-Dawley rats.

The attached tables present in tabular form, the results
of the statistical analysis of data from the dietary study
of Sprague-DAwley rats (MRID no. 409859-01-09, study no.
HRC Report No. VCL 74/871495). -

The sponsor of the study was Sandoz Crop Protection Corporation

and the testing facility that they used was Huntingdon Research
Centre, Ltd. The study was completed and issued in January, 1989.

@ Printed on Recycled Paper
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Table 1. Prodiamine - Sprague-Dawley Rat Study, Male_Mortaiit¥+Rates+
B ) - and Cox or Generalized K/W Test Results

Weeks

. Dose(ppm)  1-52 528 53-78°  79-107P  Total

0 0/70 20/70 9/50 22/41 31/50(62)*

50 _ 17710  20/69 3/49 18/46 22/50(44)
200 ‘ 1/70 20/69 4/49 25/45 30/50(60)
800 2/70 19 /68 8/49 22/41 32/51(63)
3200 1/70 20/69 13749 13/36 33/50(66)

+ Number of animals that died during interval Nunber of animals
alive at the beginning of the interval.

++ Thomas, D.G., Breslow, N. and Gart, J.J. = Trend and Homogeneity
Analysis of Proportions and Life Table Data, version 2.0,

‘( ) percent

a Interim Sacrifice at week 52.
b Final Sacrifice at week 108.

‘Note: Time intervals were selected for display purposes only.
Significance of trend denoted at Control. o
Significance of pair-wise comparison with control denoted
at Dose level. -

If © then p<.05 and if then p<.0l1.



 Table 2. Prodiamine - Sprague-Dawley Rat Study, Female Mortality Ratest
and Cox or Generalized K/W Test Results‘H'

Weeks

Dose(ppm) 1-26 27-52 52a  53-78 79-107b Total

0o - 0/70 A 1,70 20/69 8/49 22/4.1 31/50(62)

50 1770 1/69 | 19,68 6/49 20/43 28/5_1(55 )

| 200 - 1/70 1769 18/68 | 4/50 24/46 30/52(58)
800 1/70 1769  20/68 4'/48’ 15/44 21/50(42)
3200 1/70  1/69 20/68 5/48 22/43 29/50 (58)

+ Number of animals that died during interval/Number of animals alive at the
beginning of the interval.

++ Thomas, D.G., Breslow, N. and Gart, J.J. = Trend and Homogeneity Analyms
of Proportions and Life Table Data, version 2.0.

( ) percent

a Interim Sacrifice at week 52,
b Final Sacrifice at week 108,

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at Control.
Significance of pair-wise comparison with control denoted
‘ at Dose level.
* then p<.05 and if ** then p<.0l.
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Table 3. Prodiamine = Sprague-Dawley Male Rats, Thyroid Follicular
' Cell Tumor Ratest and Cochran-Armitage Trend Test and
Fisher's Exact Test Results (p values)

Dose (ppm)

Tumors 0 50 200 800 3200
Carcinomas 1/50 . 0/49 1749 3/49 2a/49
(®) (@2 (0 (2) (6) (2)
p= . 0.165  0.505(n) 0.747  0.301  0.492
Adenomas | 1/50 4/49 0/49 3/49 6b/49
(%) (2) (8) (0) (6) (12)
p= 0.011* 0.175 0.505(n) 0.301  0.053

Both 2/50 4/49 1/49 6/49 8/49
(%) (4) (8) (2) (12) (16)
p= 0.007** 0.329  0.508(n) 0.128  0,043*

+ Number of tumor bearing animals/Number of animals examined, 'eiccluding
those that died or were sacrificed before 53 weeks. ,

(n) negative change from control

a First carcinoma observed at week 74, dose 3200 ppm.
b First adenoma observed at week 72, dose 3200 ppm.

Note: Significance of trend denoted at Control.

' Significance of pair-wise comparison with
- control denoted at Dose level.

I1f * then p<.05 and if ** then p<.0l.



Table 4. Prodiamine - Sprague-Dawley Female Rats, Thyroid Follicular
Cell Tumor Rates* and Cochran-Ammitage Trenc Test and Fisher's

Exact Test Results (p values)

Dose (ppm)
Tumors 0o 50 200 . 800 3200
Carcinomas 0/49 0/47 0/50 2a/48 0/48
(%) - (0) (0) (0) (4) )
p= | 0.456 1.000 1.000 0.242 1.000
Adenomas 0/49 2/47 0/50 0/48 6b/48
(%) (0) (4) (0) (0) (12)
p= 0.000** 0,237 1.000 1,000 0.012*
Both 0/49 2/47 0/50 2/48 6/48
(%) (0) (4) (0) (4) - (12)
D= 0.000** 0.237 1.000 0.242 0.012*

* Number of tumor bearing animals/Number of animals examined,.

those that died or were sacrificed before 53 weeks.

@ First carcinoma observed at week 89, dose 800 ppm.
b First adenoma observed at week 90, dose 3200 ppim.

Note: Significance of trend denoted at Control.
Significance of pair-wise comparison with

control denoted at Dose level.

If * then p<.05 and if ** then p<.0l.

excluding



 Table 5. Prodiamine - Sprague-Dawley Female Rats, Mammary Gland Tumor Ratest
and Cochran-Armitage Trend Test and Fisher's Exact
Test Results (p values)

Dose (ppm)

Tumor 0 50 200 800 3200
Adenocarcinoma 6/70  10/55 1455  14a/56 14/68
(%) (9) (18) (25) (25) (21)

p= 0.225 0.093  0.010*  0.012*  0.,038*
Aaem' a . . ’ ’
Fibroadenoma 19bs70 . 28/55 - 23/55  21/56 24/68
& Fibroma (%) - (27) (51) (42) (38) (35) -
= 0.326 0.006**  0.063  0.147 0.198
All Tumors 25/70 38/55 37/55  35/56 38/68
(%) (36) - (69) (67) (62) (56)
p= 0.423 0.000**  0,000** 0.002**  0.013*

+ Nunber of tumor bearing animals/Number of animals examined,
excluding those that died before observation of first tumor.

@ Pirst Adenocarcinoma observed at week 52, dose 800 ppm.
b First benign tumor observed at week 48, dose O ppm.

Note: Si_gnificance of trend denoted at Control.
Significance of pair-wise comparison with
control denoted at Dose level.

If * then p<.05 and if ** then p<.Ol.



Table 6. Prodiamine = Sprague-Dawley Female Rats, 'Pancreatiic Islet Cell
Tumor Ratest and Cochran—-Armitage Trend Test and
Fisher's Exact Test Results (p values)

Dose (ppm)

Tumor's 0 50 200 800 3200
Carcinoma 3/49  3/48  3a/49 0/48 . 1/48
(%) (6) (6) ~  (6) (0) (2)

p= 0.114 0.651 0.661 0.125(n) 0.316(n)
Adenomoma 2/49 2b/4a8 1/49 2/48 7/48

(%) (4) (4) (2) (4) (15)

D= : 0.002**  0.684 0.500(n) 0.684 0.075
Both 5/49 5/48 4/49 2/48 8/48

(%) (10) (10) (8) (4) (17)
p= 0.075 0.617 . 0.500(n) 0.226(n) 0.263

+ Number of tumor bearing animals/Number of animals examined,
excluding those that died or were sacrificed before 53 weeks.

(n) negative change from cbntrol.

2 First carcinoma observed at week 93, dose 200 ppm.
b First adenoma observed at week 79, dose 50 ppm.

Note: Significance. of trend denoted at Control.
Significance of pair-wise comparison with -
control denoted at Dose level.

If * then p<.05 if ** then p<.0L.



»_I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfDo)
Chemical -- Prodiamine (Rydex)

CASRN -- 29091-21-2

CASWELL -- 727A

On-line: 10/30/90

.__TI.A.1. ORAL RfD SUMMARY

Critical Effect Experimental Dosesx* UF MF REfD
Increased liver NOEL: 200 ppm 300 1 2E-2
weight and minor - (Male: 7.2 mg/kg/day:; ' mg/kg/day
biochemical - Female: 9.1 mg/kg/day) : :
disturbances

: _ LEL: 800 ppm
2-Year Rat Feeding/ (Male: 29.4 mg/kg/day!}

. Oncogenicity Study Female: 37.0 mg/kg/day)

SandoZ'Crop
Protection Corp.,
1989

*Conversion Factors: Actual dose tested

I1.A.2. PRINCIPAL AND SUPPORTING STUDIES (ORAL RED)

Powell, A.J.; Peters, H.; Gopinath, S; et al. : :
Prodiamine Potential Tumorigenic and Toxic Effects of Prolonged Dietary
Administration to Rats : '

Huntingdon Research Centre, Ltd.

Sandoz Crop Protection Corporation

Study No. VCL 74/871495; January 29, 1989

MRID No. 40985901

Prodiamine was fed to male and female rats (50/sex/dose with a satellite
group of 20/sex/dose) for 25 months at dietary levels of 0, 50, 200, 800, and
3200 ppm (Male: O, 1.8, 7.2, 29.4, and 115.2 mg/kg/day; Female: 0, 2.3, 9.1,
37.0, and 151 mg/kg/day). Body weight gains were slightly decreased in both
sexes throughout the study; from initiation to week 78, gains were 10 and 5.6%
lower than controls for high-dose males and females, respectively. There were
ingreases in liver weights in both males and females at 800 and- 3200 ppm. - The
increases were significant (p<0.01) in males at both doses at the terminal - .
sacrifice and in females at both doses at the interim sacrifice and at 3200
ppm at the final sacrifice. There were no correlating histologic liver
changes. There were no biologically important changes in hematology
parameters and only minor changes in clinical chemistry parameters. Serum
cholesterol levels were slightly increased in females receiving 3200 ppm at
weeks 26, 52, and 78. There were decreases in alanine aminotransferase (SGPT)
and aspartic aminotransferase (SGOT) activities and lactic acid dehydrogenase
(LDH) activities in dosed groups in the first year of the study, but these did
not persist and the changes were not considered of toxicologic importance.
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‘Based on increased liver weights and mino i emical disturbances, the
{LEL for systemic toxicity is 80Q ppm (Male: 29.4 mg/kg/day; Female: 37.0
mg/kg/day). The NOEL for systemic toxicity is 200 ppm (Male: 7.2 mg/kg/day;
Female: 9.1 mg/kg/day). o

{

I.A.3. UNCERTAINTY AND MODIFYING FACTORS (ORAL RfD)

UF = 300; ‘An uncertainty factor of 100 was used to account for the inter- and
intraspecies differences. An additional UF of 3 was used to account for the
lack of a chronic dog feeding study.

I.A.4. -ADDITIONAL .COMMENTS (ORAL R£D)
Data Considered for Establishing thé RfD

1) 2-Year Feeding/Oncogenicity - rat: Principal study -- see previous
_ discussion; core grade guideline (Sandoz Crop Protection Corp., 1989)

2) 2-Generation Reproduction - rat: Dietary levels tested: 0, 50, 200, and
2000 ppm (O, 2.5, 10, and 100 mg/kg/day); Groups of Crl:COBS CD{SD)BR rats
(24/sex/dose) were administered prodiamine in the diet over two
generations. At 2000 ppm a r i i ights and an increase in
relative liver weights for males and females of all generations was
observed. Since liver abnormalities were not observed in high~dose males
and females of the FO and Flb generations, the findings are suggestive of
adaptive changes rather than overt toxicological effects. Therefore based
on the above effects, the NOEL oxicity are and
2000 _ppm (10 and 100_mg/kg/day), respectively. Prodiamine had no effect on
mating or pregnancy rates. Litter size, sex ratios, and development of
pups were also unaffected. However, the reduced pup weights at day 21 post
partum in conjunction with the significant changes in relative liver’ '
weights for Flb male and female weanlings are considered to be indicative
of reproductive toxicity at 2000 ppm. Histopathological changes in the
liver of high-dose weanlings were similar to those seen in high-dose
parental animals. No adverse effects were observed in the mid- or low-dose
groups. Therefore based on the above effects, the NOEL and LEL for
reproductive toxicity are (10 0 _mg/kg/day),
respectively.; core grade guideline (Sandoz Crop Protection Corp., -1988a)




3) Developmental toxicity - rat: Dose levels tested: 0, 100, 300, and 1000

Y mg/kg/day; Groups of pregnant CDL:CD (SB) BR rats (25/dose) were
administered prodiamine orally by gavage, once daily for 10 consecutive
days from gestation day 6 through 15. cControl rats received corn oil on a
comparable regimen. At the high-dose a decrease in body weight gain was
observed. Although the depressed body weight was low (4%), this group's
difference in gain reached the 0.01 level of significance and a depressed
gain was consistently seen after treatment began. - Therefore based on
depressed body weight gain, the LEL for maternal toxicity is 1000
mg/kg/day. The NOEL for maternal toxicity is 300 mg/kg/day. Evidence of
ocular anomalies was observed at all dose levels. However, the incidences
of -ocular malformations at the 100' mg/kg/day level were found to be with
the range for the historical control data. Therefore based on the ,
increased incidence of omphalocele, the LEL for developmental toxicity is
300 .mg/kg/day. The NOEL for developmental toxicity is 100 mg/kg/day.; core
grade guideline (Velsicol Chemical Corp., 1985a) o

4) Developmental toxicity - rabbit: Dose levels tested: 0, 100, 300, and 500
mg/Kg/day; Groups of pregnant New Zealand White rabbits (18/dose) were
administered prodiamine by gastric intubation once daily for 13 consecutive
days (6 through 18 of gestation). Maternal weight loss was statistically
significant at both the 300 and 500 mg/kg/day levels during the dosing
period, but not at the 100 mg/kg/day level. Based on decreased body weight-
gain, the LEL for maternal toxicity is 300 mg/kg/day. The NOEL for
maternal toxicity is 100 mg/kg/day. No evidence of developmental toxicity
was noted at any dose tested. Therefore, the NOEL for developmental
toxicity is equal ‘to or greater thah 500 mg/kg/day, the highest dose
tested.; core grade guideline (Vesicol Chemical Corp., 1985b)

Other Data Reviewed:

1) 2-Year Feeding/Oncogenicity - mouse: Dietary levels tested: 0, 50, 500,
and 5000 ppm (Male: 0, 6.2, 59.4, and 606.6 mg/kg/day; Female: 0, 6.8,
64.6, and 646.2 mg/kg/day); Prodiamine was administered to CD-1 mice
(52/sex/dose) in the diet for 99 weeks. Males and females receiving 5000
ppm were observed with yellow fur staining and there was an increased
incidence of apparent fighting injuries (skin scabs and ulcerations).
Palpable masses were increased in dosed males and females but there were no
dose-related patterns. Mortality incidences in males and females receiving
5000 ppm was slightly increased especially after 78 weeks of study:; the
combined incidence of males and females at 5000 ppm was statistically
significant (p<0.01) when compared with controls. Overall body weight
gains were significantly (p<0.01) lower than controls in males receiving
.500 and 5000 ppm but there was no corresponding effect in females.
Neutrophils were significantly (p<0.01) increased and lymphocytes were
significantly decreased (p<0.01) in high-dose males (at weeks 78 and 99)
and females (at week 52) when compared to controls. Absolute and relative
liver weights were slightly increased in high-dose males and females; the
increase was statistically significant (p<0.01) in females. Absolute
kidney weights were significantly decreased in females of mid (p<0.05) ‘and
high- (p<0.01) dose groups; relative kidney weights were also significantly
(pP<0.01) decreased when compared to controls for both dose groups. Based

~on mortality, reduced body weight gains, and increased liver weights the -
LEL for systemic toxicity is 5000 ppm (Male: 606.6 mg/kg/day; Female: 646.2
mg/kg/day). The NOEL for systemic toxicity is 500 ppm (Male: 59.4
‘mg/kg/day; Female: 64.6 mg/kg/day).; core grade guideline (Sandoz Crop
Protection Corp., 1988b)

ata Gap(s):  chronic Dog Feeding Study
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I.A.5. CONFIDENCE IN THE ORAL RfD
S .
Study: High
Data Base: Medium
RfD: Medium

The critical study is of good quality and is given a high confidence’
rating. Additional studies are also of good quality,

feeding study is lacking. Therefore the data base is given a medium
confidence rating. Medium confidence in the RfD follows.

I.A.6, EPA DOCUMENTATION AND REVIEW OF THE ORAL RfD

Registration Files
Agency RfD Work Group Review: ../../..

Verification Date: ../../..

I.A.7. EPA CONTACTS (ORAL RfD)
seorge Ghali / OPP -- (703)557-7490 / FTS 557-7490 - -

Reto Engler / OPP -- (703)557-7491 / FTS 557-7491

_VI. REFERENCES

’andoz Crop Protection Corp., 1989. MRID No. 40985901
\vailable from EPA. Write to FOI, EPA, Washington D.C. 20460.

sandoz Crop Protection Corp., 1988a. MRID No. 40593421, 40593422,-41371961
wailable from EPA. Write to FOI, EPA, Washington D.C. 20460.

’esicol Chemical Corp., 1985a. MRID No. 00161379, 40229305
wailable from EPA. Write to FOI, EPA, Washington D.C. 20460.

‘'esicol Chemical Corp., 1985b. MRID No. 00161376, 40229304
vailable from EPA. Write to FOI, EPA, Washington D.C. 20460.

andoz Crop Protection Corp., 1988b. MRID No. 40589702, 40985902
vailable from EPA. Write to FOI, EPA, Washington D.C. 20460.

however, a chronic dog .
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DATA EVALUATION RECORD

GUIDELINE §_82-1

STUDY TYPE: Subchronic oral toxicity study in rats.

MRID NUMBER: 416084-02.

“TEST MATERIAL: Prodiamine.

SYNONYMS: N/A.

STUDY NUMBER: VCL 41/85870.

SPONSOR: Sandoz Corporation, East Hanover, NJ.

TESTING FACILITY: Huntingdon Research Center, Ltd., Huntingdon,
Cambridge, England.

IITLE OF REPORT: Prodiamine Toxicity to Rats by Repeated Dietary
Administration for 13 Weeks.

AUTHORS: Jones D.R., Powell L.A.J., Heywood R., Street A.E., and
Gibson W.A. :

REPORT ISSUED: November 26, 1985.



CONCLUSIONS:

Prodiamine was fed to male and female Sprague-Dawley rats at dose
levels of 0, 400, 1200, or 4000 ppm (corresponding to 0, 26.7,
- 80.1, or 268.9 mg/kg/day for males and 0, 32, 97, or 324.9
mg/kg/day for females) for 13 weeks. No deaths occurred; high-dose
animals exhibited yellow discoloration of fur and tails. Mean body
weights and body weight gains of males and females fed 4000 ppm
were reduced throughout the study; weight reduction was more
pronounced in males. Food and water consumption were not
individually measured. Minor reductions occurred in erythrocyte
counts and hemoglobin concentrations of dosed animals: cholesterol
levels were increased in these animals in a dose-related manner.
.This change was most pronounced in high-dose males and females.
~Urinary protein content was increased ‘n high-dose males at 5 and

12 weeks. Absolute liver weights were increased in females fed -

4000 ppm and relative liver weights were increased in males and
females of this dose group. 1In addition, relative kidney weights
were increased in males fed 4000 ppm. There were no compound-
related macroscopic or microscopic pathological findings. Based on
changes in body weights, organ weights, cholesterol, and urinary
protein, the LOEL is 4000 ppm and the NOEL is 1200 ppm prodiamine.

Study Classification: Core Minimum. This study satisfies

Guideline §82-1 requirements for a 13-week subchronic oral toxicity
' study in rodents.

A. MATERIALS:

1. Test Compound: Prodiamine; description: orange powder;
batch No.: C-84268; purity: 91.3%.

2. Test Animals: Species: rat; strain: cD Sprague-Dawley;
age: approximately 41 days at study initiation; weight:

males--194 to 199 g; females--144 to 148 g at study

initiation; source: Charles River Breeding Laboratories,
. Portage, MI.

1. Animal Assignment: Following a 6-day acclimation period,
animals were assigned to the following test groups by
computer randomization:



Dose in Main study

Test diet (13 Weeks)
group (ppm) Males Females
1l Control . 0 20 20

2 Low (LDT) 400 20 20

3 Mid (MDT) 1200 20 20

4 High (HDT) 4000 20 20

Prestudy animal health investigations were conducted on 10
male and 10 female rats. This consisted of routine
hematology and macroscopic examinations; abnormal tissue
was examined microscopically. Veterinary examinations were
conducted on all test animals prior to animal assignment.
A second acclimation period of 7 days was allowed between
animal assignment and initiation of dosing. Animals were

housed five/cage:; temperature, humidity, and lighting

conditions of the room were not provided.

Diet Preparatjon: Diets were prepared. weekly: a

concentrated premix of the diet was prepared by mixing the
appropriate amount of test material directly with the
rodent chow. A second premix for use in low=- and mid-dose
diets was prepared by diluting the original premix with
untreated diet. The test diets were prepared by diluting
the appropriate premix with the appropriate amount of
untreated diet to give the required concentrations, and
blending for a minimum of 7 minutes. Untreated diet was
provided for the control animals. Prior to initiation of
dosing, test diets were analyzed for homogeneity,
stability, and concentration; concentration was also
analyzed at week 13. :

Diet Preparatjon Results: Diets containing 100 and 10,000
ppm prodiamine were homogeneous when tested and stable for
18 days at room temperature; however, these dietary levels

- were not used in the study, and data variability for

stability of the 100 ppm dose level was attributed to lack
of homogeneity. Dietary levels used in the study were not
analyzed for homogeneity or stability. The concentrations
of the test material in the diets were within 6% of nominal

. concentrations; the mean concentrations for two analyses at

each of two intervals of analysis were 0, 407.8 % 19.43,
1225 -+ 50, and 3947.5 * 74.11 ppm prodiamine for the O,
400, 1200, and 4000 ppm diets, respectively.

M



3.

Food and Water Consumption: Animals received food’
- (Scientific Feeds Laboratory Animal Diet No. 2) and water

ad libitum.

. Statistics: Body weight, food consumption, watef
consumption, clinical biochemistry, and organ weights were.

tested for homogeneity of variance using Bartlett's test.
Analysis of variance and the Student's t-test were
performed for data with homogeneous variance; Williams test
was incorporated for a dose-related response. For data
with heterogeneous variance, the procedures utilized
included data transformations, the Kruskal-Wallis analysis
of ranks, and nonparametric equivalents of the t-test and
William's test. Fisher's exact test and Mantel's test were
used for those parameters in which the relative frequency
of the mode was at least 75%. Organ weights were analyzed
using analysis of covariance with bodyweight as the
covariate. ' -

Quality Assurance: A quality assurance statement was
signed and dated November 19, 1985. :

C. . METHODS AND RESULTS:

l.

Observations: Animals were inspected twice daily (7

days/weekK) for signs of mortality. Animals were examined
daily from study weeks 1 to 4 and weekly thereafter to
study termination for signs of toxicity and behavioral

changes. All rats were palpated for masses during the

clinical examination.

Results: No deaths occurred during the study. High-dose
males and females exhibited yellow discoloration of the fur
and tail beginning at weeks 5 and 14, respectively.
Alopecia and red staining around the eyes was also found
sporadically among these animals.

Body Wejght: Rats were weighed at study initiation and
weekly thereafter. REA ‘

Regults: Representative data on mean body weights and body
weight gains are presented in Tables 1 and 2. Mean body

weights and body weight gains of high-dose males and

females were slightly depressed (4 to 10%) throughout the
dosing period when compared to concurrent controls. The
depression of body weight was significant in high-dose
males at study week 7 (p <0.01) and 13 (p <0.05). The body
weight gains, as calculated by the reviewers, were
significantly depressed in high-dose males from weeks 0
to 7 (14% depression, p <0.01); body weight gains were only
slightly depressed from weeks 7 to 13. The overall body

6

93



TABLE 1. Representative Results of Mean Body Weights for Rats Fed
‘ Prodiamine for 13 Weeks . ‘

Dose : | — Mean Body Weights (g + S.D.) at Week:
Group 0 7 : 13
(ppm)
Males
o 1975 & 7.72 481.2 + 39.40  562.1 & 54.90
400 196.9 + 10.09 | 469.1 & 43.84 550.4 & 53.03
1200 - 198.5 + 10.09 475.7. + 40.31 561.3 & 64.89
4000 194.5 & 10:14 437.2 £ 50.04%%2 512.3 & 67.99%t
‘ Females '
o O 147.7 & 11.23 247.2 + 28.83 275.6 & 34.47
400 144.4 =+ 8.90 250.7 = 20.27 275.2 & 23.63
1200 145.9 + 7.45 '249.5 + 19.89 280.5 + 21.46
3+ 11.37  233.7 & 22.54 257.7 + 27.61

4000 144,

*Significantly different from control values at p <0.05.
**Significantly different from control values at p <0.0l.

*The mean body weight of high-dose males at week 7 was not found to be
significant by the study authors; these data were recalculated by the reviewers
and found to be significant at p.<0.0l using analysis of variance and Dunnett’s
test.

*The mean body weight of high-dose males at study week 13 was not found to ,

be significant by the study authors; these data were reevaluated by the reviewers
and found :o be significant at p <0.05 using analysis of variance and Dunnett’s
test. _ ' R o .



TABLE 2. Representative Results of Mean Body Weight Gains for
Rats Fed Prodiamine for 13 Weeks

Dose Mean Body Weights (g + S.D.) Between Weeks:
Group . i
(ppm) ‘ 0-7 7-13 0-13
Males
0 283.7 = 35.42 81.0 = 21.73 364.7 = 50.10
400 . 272.3 &+ 38.57 81.3 + 21.18 353.5 = 47.76
- (96)* (100) (97) '
1200 277.2 &£ 33.49 85.6 + 32.51 362.8 £ 59.03
(98) : (106) (99)
4000 242.7 + 42.62%% 75.1 = 25.35 . 317.8 = 61, 745
(86) (93) (87)
Females
0 99.5 =+ 18.71 . 28.4 & 15.27 127.9 £ 25.70
400 106.4 & 15.27 24.5 + 8.35 130.9 + 19.28
L (107) .. {(86) (102)
1200 103.6 & 14.84 31.0 £+ 9.47 134.6 + 16.84
(104) (109) ' (105)
4000 89.4 + 16.89 24.0 £ 10.47 113.4 ¢ 21.48°

(90) (85) (89)

*Significantly different from control value§ at p <0.05.
**Significantly different from control values at p <0.0I.
*Numbers in parentheses equal percent of control body weight gain.
°The body weight gain of high-dose females from weeks 0-13 was found to
be significant at p <0.05 by the study authors; these data were

reevaluated by the reviewers and were not found to be significant
using analyisis of variance and Dunnett’'s test.



weight gains of these animals were depressed by 13% from
weeks 0 to 13 when compared to concurrent controls (p
<0.05). The body weight gains of high-dose females were
depressed by 10 (weeks 0 to 7) to 15% (weeks 7 to 13): the

reviewers found the body weight depression of these animals

to be nonsignificant.

Food Consumption and Compound Intake: Food consumption was

determined for each cage of five rats, and the diet
consumption was calculated for each rat on a weekly basis
(g/rat/week). Efficiency and compound intake were
calculated from the consumption and body weight gain data.
Water consumption was measured during weeks 1, 4, 8, and
11. :

Results: Total food consumption and compound intake of
prodiamine are presented in Table 3. Total food
consumption of high-dose males was slightly but
significantly (p <0.05, 94% of control consumption)
depressed when compared to concurrent controls. These data
were based on food consumption/cage of five rats. The food
consumption of other dosed groups was similar to that of
concurrent controls. Food efficiency of high~-dose males

and females was slightly inferior when compared to that of

concurrent controls. Mean compound intakes were 26.7,
80.1, and 268.9 mg/kg/day for males, and 32.0, 97.0, and
324.9 mg/kg/day for females fed 400, 1200, or 4000 ppm,
respectively. Water consumption, based on five rats/cage,
was increased in high-dose males (11%) and decreased in

high-dose females (7%) when compared to controls during.

study week 11. No individually measured data were reported
for food or water consumption. '

Ophthalmologjcal Examinatjons: Ophthalmological ex-
aminations were performed prior to study initiation and
during week 13. Prior to examination, the pupils of the
eyes were dilated using a tropicamide ophthalmic solution.

Results: No ocular lesions described were considered to be
a result of dosing. :

Hematology and Qlinica; Chemistry: Blood was collected

from the orbital sinus prior to study initiation and at

weeks 6 and 13 for hematology and clinical analysis from 10

rats/sex/dose. The CHECKED (X) parameters were examined:



TABLE 3. Achieved Compound Intake of Prodiamine and Total Food Consumption
of Rats Dosed Orally for 13 Weeks®

Mean Compound Intake (mg/kg/day) at Week: Total food consumption
Dose ] (g/rat)
Group (pom) 1 A 7 13 : Weeks 1 to 13
Males '
0 .- - -- 2662 + 36.5
400 45.2 2.7 18.8 215 2 77.2
1200 138.6 73.1 55.1 2646 & 123.8
4000 446.2 252.0 189.5 2696 ¢+ 82.7¢
Females _ .
R ' . » o 1769+ 84.5
400 451 30.3 5.0 o 1782 s 73.9 .
1200 ' 137.8 92.7 7.0 ' 181 &+ 91.5
4000 435.2 315.0 255.8 1728 ¢ 77.8

'Based on food consumption and compound intake of five rats/cage; no individual animal data were
provided by the study authors.
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a.

Hematg;ogz:

X Hematocrit (HCT) ¢+ X

X "Hemoglobin (HGB) ¢t

X Leukocyte count (WBC)+

X Erythrocyte count (RBC)

X Platelet counts¢ X

Reticulocyte count (RETIC) X

X Red cell morphology
Results: Table 4 summarizes
rats fed prodiamine for
concentrations

females were slightly b
(hemoglobin depressed
depressed

and MCHC of
hematocrit levels at
females.

study week 13.

males were significantly depressed (p <o0.

at low dose;
dose,
week 6,
significantly (p
concurrent controls.
were slightly but nons
this time.
erythrocyte
historical controls.
were variable and
controls, i

1Hazleton Laboratories, 1984.
~Data. Hematology Reference R

tRecommended by Subdivision F
subchronic oral toxicity stud

Leukocytedifferentialcount
Mean corpuscular HGB (MCH)
Mean corpuscular HGB concen-
t tration (MCHC)

Mean corpuscular volume (MCV)
Coagulation:thrombotest (TT)

Hemoglobin

ut significantly (p <0.05) depressed
3 and 4% and erythrocyte counts
respectively) when compared to
study week 6; associated slight but

(P <0.05) depressions also occurred in the MCv
these animals.

However, no changes occurred in
6 or 13 weeks in dosed males or

Hemoglobin concentration of high-dose females was
slightly but significantly (p <o.

depressed

however,
concentration of high-dose
increased when
Erythrocyte counts of these animals

S

Representative Historical control
anges for Sprague-Dawley Rats.

(November 1984) Guidelines for
ies.
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'b. Clinical Chemistry: .
Electrolvtes Other

X Calcium X Albumint
X Chloridet Albumin/globulin ratio
Magnesium X Blood creatininet
X Phosphorust X Blood urea nitrogent
X Potassiumt X Cholesterolt
X Sodiumt X' Globulins
X Glucoset
Enzymes X Total bilirubint
X Alkaline phosphatase (ALP) Direct bilirubin
Cholinesterase X Total proteint
Creatine phosphokinase Triglycerides
X Lactic acid dehydrogenase
X Serum alanine aminotransferase
' (SGPT) ¢ )
X Serum aspartate aminotransferase
' (SGOT) +

Gamma glutamyltransferase (GGT)

Results: Table 5 summarizes mean clinical chemistry data
of rats fed prodiamine. Mean cholesterol and total protein
levels of high-dose males and females were significantly
increased (p <0.01) in a dose-related manner when compared
to concurrent controls at study week 6; cholesterol levels
were increased by 51 and 38% for males and females,
respectively, and total protein by 6% for both sexes.
Albumin levels were slightly but significantly (p <0.01)
increased (5%) in high-dose females, and globulin levels
were slightly but significantly (p <0.01) increased (10%)
in high-dose males at this time. At study week 13,
cholesterol 1levels of high-dose males (p <0.05, 25%
increase) and all dosed females (p <0.01, 22, 32, and 35%
increase at. the 1low, mid, and high dose levels,
respectively) were significantly increased, total protein

levels of all dosed males (p <0.05, 4, 6, and 4% increase

at the low, mid, and high dose levels, respectively) and
high-dose females (p <0.05, 6% increase), and albumin
levels of all dosed males (p <0.01, 8% increase) were
significantly increased in a dose-related manner. Changes
in total protein, albumin, and globulin appear Ep be within

the range of strain-matched historical controls. Increases

ZHa_zleton Laboratories, 1984.

tRecommended by Subdivision F (November 1984) Guidelines for
subchronic oral toxicity studies.
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in cholesterol appear to be related to dosing, but are of
questionable toxicological significance in the Sprague-
Dawley rat. Since these changes in clinical chemistry
parameters were not accompanied by any correlating
histologic findings, the reviewers consider these changes
to be of questionable toxicological significance.

6. Urinalysis: Urine was collected from 10 fasted
rats/sex/dose at weeks 5 and 12. The CHECKED (X)
parameters were examined:

Appearancet Bilirubint ,
X Volumet ‘ X Blood (qualitative)t
X Specific gravitys Nitrate
X PpH X Urobilinogen (qualitative)
X Sediment (microscopic)t X Bile pigments (qualitative)
X Proteint X Total Reducing Substances
X Glucose (qualitative)t 5 (qualitative)
X Ketones (qualitative)t :

Results: Representative urinalysis data are presented in
Table 6. The urinary protein content of high-dose males
was significantly (p <0.01) increased by 23 and 93% at
study weeks 5 and 12, respectively, when compared to
concurrent controls. The urinary protein content of
low- and mid-dose males was slightly increased by 38 and
31%, respectively, at study week 12.

7. crifi ¢ All animals that were sacrificed
on schedule were subject to gross pathological examination
and the CHECKED (X) tissues were collected for histological
examination. 1In addition, the (XX) organs were weighed:

-

tRecommended by Subdivision F (November 1984) Guidelines for
" subchronic oral toxicity studies.
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TABLE 6. Urinary Protein Content of Rats Fed Prodiamine for 13 Weeks

Mean Protein Content (mg/dL + S.D.) at Week:

Dietary 5 12
Level : )
(ppm) Males Females » Males Females
0 80 : 6.7 0 45 & 21.2 0
400 87 + 9.5 0 62 + 27.4 1 3.2
1200 78 + 12.3 0 59 + 28.8
4000 98 '+ 4 2%% 0 " 87 & 20.6%*

**Significantly different from conﬁrol véiues at p <0.01.

11
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Digestive System Cardiovasc./Hemat. Neurologic

Tongue X Aortat XX Braint’
X Salivary glandst XX Heartt . Peripheral nerve
X Esophagust _Bone marrowt ' (sciaticnerve)+t
X Stomacht X Lymph nodest Spinal cord
X Duodenumt _ (cervical, ' (3 levels)t
X Jejunumt mesenteric) XX Pituitaryt
X Ileumt XX Spleent X Eyes
X Cecumt X Thymust (optic nerve)t
X Colont _
X Rectum Urogenital Glandular
XX Livert XX Kidneys, XX Adrenals;
Gallbladdert X Urinary bladdert Lacrimal gland
- X Pancreast XX Testest - Mammary gland
- Epididymides ' X Parathyroidst
X Prostate - XX Thyroidst
Seminal vesicle - Harderian glands
Respiratory XX Ovaries
X Tracheat XX Uterust
X Lungt ' A
Other
-X Bone (sternum and
femur)+
X Skeletal musclet
Skin

X All gross lesions
and masses

Frozen sections of liver were stained with 0il Red O (ORO)
and examined for 1lipid content. Sections of kidney were
stained with ORO or Periodic Acid-Schiff reagent (PAS).
Histological examination of all tissues was conducted on
control and high-dose animals. The liver, kidney, heart,
and gross lesions of low- and mid-dose animals were
examined. ‘ .

Results:

a. Organ Wejghts: Table 7 presents data for liver,
kidney, and spleen weights. Liver weights were
increased 14% in high-dose females (significant at
P ‘<0.05) and liver-to-body weights were increased

‘tRecommended by Subdivision F (November 1984) Guidelines for
subchronic oral toxicity studies.
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TABLE 7. Absolute and Relstive Liver, Kidney, and Spleen Weights (Mean = §.0.) in Rats fed Prodiamine for 13 leeks

Males _females
-Dose Group Organ Weight Organ/Body Organ Weight Organ/Body
(ppm) ) ) (9) . Weight (X) (g) weight (%)
Liver
0 22.9 & 3.53 4.1 2 0.47 10.6 ¢ 1.52 3.9 2 0.40
400 3.8 & 2.79 4.6 1 0.56 1.1 2 1.53 4.1 £ 0.4k
1200 ' 23.6 1 3.03 . 4.3 £ 0.45 11.6 ¢ 1.51 4.2 2 0.54
4000 | 23.7 & 4.06° 4.7 & 0.57%s® 121 2 1.64vR 4.7 & 0.45we"
‘ Kidney
0 4.16 ¢ 0.50 0.75 ¢ 0.07 2.41 £ 0.26 0.89 + 0.08
400 4.32 ¢ 0.47 0.80 ¢ 0.10 ) 2.42 £ 0.21 0.89 £ 0.09
1200 - 4.36 £ 0.41 0.80 2 0.10 2.32 £ 0.20 0.84 ¢ 0.07
4000 428 1 0.48% 0.85 2 0.07%sP 2.33 ¢ 0.37 0.91 £ 0.1
Spleen
0 0.72 £ 0.12 0.13 £ 0.02 0.45 ¢ 0.07 0.16 ¢+ 0.02
400 0.79 ¢ 0.13 0.15 ¢ 0.02 0.45 £ 0.07 0.17 £ 0.02
1200 0.80 £ 0.13 ° 0.15 £ 0.03 0.42 ¢ 0.12 0.15 + 0.05
4000 6.71 £ 0.10 0.14 £ 0.02 . 0.48 ¢ 0.09° 0.19 = 0.03

‘Organ weights reported by the study authors to be significant at p <0. 01 using lmlysxs of .covariance; organ

weights recalculated by the reviewers and found to be nonsignificant or significant at p <0.05 using analysss
of variance and Dunnett’s test.

bOrgan to body weight ratios were calculated by the reviewers and found to be significant at p <0.01 using.
analysis of variance and Dunnett’s test.

“spleen weights reported by the study authors to be significant st p <0.05; spleen weights were recalculated
by the reviewers using anelysis of varisnce and Dunnett’s test and were found to be nonsignificant, -

*Significantly different from control values at p <0.05.

**significantly different from control values at p <0.01.
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15 and 21% in high-dose males and females,
respectively (significant at p <0.01), when
compared to concurrent controls. Kidney-to-body

weight ratios were increased 13% in high-dose

males; this increase was significant at p <0.01.

Histopathologic examinations of the organs did not

reveal any alterations that would correlate with
-these organ weight changes.

b. Gross Pathology: There were no macroscopic

pathological changes that were considered to be
compound related by the study authors.

c. Microscopic Pathologqy: There were no microscopic
pathological changes that were considered to be
compound r=lated by the study authors or that
corresponded to the increased liver, kidney, or

spleen weights of dosed animals. All- changes
found were considered to be of no toxicological
significance.

. STUD ' co

The 13-week dietary administration of prodiamine to male and

female Sprague-Dawley rats at dose levels of 0, 400, 1200, or
4000 ppm resulted in reduced body weight gain and minor changes
in the hemoglobin, cholesterol, and protein of high-dose males
and females. In addition, the urinary protein content of high-
dose males was increased. Minor changes in hemoglobin,

cholesterol, and protein levels were seen in low- and mid-dose -

animals. Liver and kidney weights were increased in high-dose
males, and liver and spleen weights were increased in high-dose
females. No compound-related findings were observed

histologically. Based on the results of this study, dosage

levels for an oncogenicity study 'in rats were set at 50, 200,
.800, and 3200 ppm. '

REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The study design was adequate; however, food and water
consumption were based on determinations on cages of five rats.
These group determinations were divided by five to assess these
parameters on an individual basis; food and water consumption
were not individually measured. The reviewers do not consider
this method of -reporting of food and water consumption to be
valid. 1Individual determinations of these data should have
been conducted. Group determinations reported slight changes
in these parameters in high-dose animals.

19



Dietary levels used in the -study were not analyzed for
homogeneity or stability. In addition, the data for stability
of a 100-ppm dose level diet were variable. The study authors
attributed this variation in stability to the lack of
homogeneity of the original preparations. However, homogeneity
analyses of this test diet were within 4% of nominal.

The body weight gains and organ-to-body weight ratios were

calculated by the reviewers. The statistical calculations of

many body and organ weights reported by the study authors were
considered by the reviewers to be incorrect. These corrections
are noted in Tables 1, 2, and 7. The reviewers consider the
changes in total protein, albumin, and globulin to be within
the range of strain-matched historical controls. However, to

confirm the compound related significance of these changes, the

study author should provide historical control data on these
indices from the study laboratory.

Based on changes in body weight, organ weights, cholesterol,

and urinary protein, the LOEL is 4000 ppm and the NOEL is 1200
ppm prodiamine. A

20
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CONCLUSIONS:
Prodiamine was fed to male and female rats for 25 months at dietary
levels of 0, 50, 200, 800, or 3200 ppm. There was a significant
increase (p=0.019) in follicular adenomata of the thyroid in
females receiving 3200 ppm. This' incidence was 12% compared to 0%
- in concurrent control females and 2.1% in historical controls.
There was a significant increase (p=0.039) in males receiving
3200 ppm, 12%, compared to 2% for concurrent controls and 7.8% for
historical controls. No increases in malignant thyroid tumors were
ob8erved; however, the incidence of follicular adenoma/carcinoma
in both males (16%) and females (12%) was significantly increased
(p <0.05) when compared to control males (4%) and females (0%) .
It is considered that prodiamine is a potential carcinogen in male
and female rats and should be evaluated by the HED review
committee. There were not any increases in tumors at other sites
that were considered related to dosing. Body weight gains were
slightly decreased in both sexes throughout the study; from
initiation to week 78, gains were 10 and 5.6% lower than controls
for high-dose males and females, respectively. There were
increases in liver weights in both males and females at 800 and
3200 ppm. The increases were significant (p <0.01) in males at
both doses at the terminal sacrifice and in females at both doses
at the interim sacrifice and at 3200 ppm at the final sacrifice.
There were no correlating histologic liver changes. There were no
biologically important changes in hematology parameters and only
minor changes in clinical chemistry parameters. Serum cholesterol
levels were slightly increased in females receiving 3200 ppm at
weeks 26, 52, and 78., There were decreases in alanine
aminotransferase (SGPT) and aspartic aminotransferase (SGOT)
activities and lactic acid dehydrogenase (LDH) activities in dosed
groups in the first year of the study, but these did not persist
and the changes were not considered of toxicologic importance. The
LOEL for chronic toxicity is 800 ppm and the NOEL 200 ppm.

Classification: CORE Guideline.

A. MATERIALS:

1. Test Compound: Prodiamine; description: yellow powder;
batch No.: Lot C 85177; purity: 95%.

2. Test Animals: Species: rat; strain: Sprague-Dawley;
age:  approximately 6 weeks old at study initiation;
weight: mean body weights at initiation were ‘182 g for
males and 138 g for females, individual animal weights were
within a range of 10 g for each sex; source: Charles River
Breeding Laboratories, Portage, MI. :



STUDY DESIGN:

1.

¢ Animals were acclimated to laboratory

conditions for 11 days and were assigned randomly by sex
to the following test groups:-

Test Dose in ) Main Study Satellite Group
Group Diet (ppm) 109 weeks)
_ Hale . Femeale -Male Female - .
1 Control 0 50 S0 20 20
2 S0 50 50 20 20
3 200 - . S0 " S0 20 . 20
4 800 S0 50 . 20 20
S

3200 50 50 0 20

Rats were housed five to a cage in a room with temperature
and humidity controls set at 21°C and 50%, respectively,
with a 12-hour light/dark cycle. The animals were examined
to ensure they were in good health and quarantined 7 days
between randomization and study start. .

Diet Preparation: Premixes were prepared each wéek by
grinding prodiamine directly into Labsure Laboratory Animal

Diet No. 2 and mixing in an inflated polyethylene bag for-

a minimum of 3 minutes. The premixes were diluted with the
appropriate amount of untreated diets to give the required

" concentration and mixed in a double-cone blender for

7 minutes. Homogeneity was analyzed on duplicate samples

from the top, middle, and bottom of the blender on rep- .

resentative diets prior to study initiation. Stability was

' determined over 9 and 18 days at room temperature. Diets

were analyzed at 3-month intervals and at 110 weeks for

. test compound concentration.

Results: Homogeneity was acceptable; the relative standard
deviation for the S0-ppm diets was 4.4%. The test compound
was stable in diets over 18 days. All mean analyzed values
for test compound were within 10% of nominal concentration.
The mean concentrations for 10 intervals of analysis were
0, 50.7, 119.7, 799, and 3200 ppm prodiamine.

nd Wa Co tion: Animals received foé& (Labsure

Animal Diet No. 2) and water ad ligi;gm,
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Statistics: Food consumption data were analyzed on a cage
basis using cumulative totals, and body weight data were
analyzed using weight gains. For these and other non-
incidence data, Bartlett’s test was used to assess
homogeneity of variance, and heterogeneous data were log
transformed. One-way analysis of variance was used and if
data were heterogenous after transformation, the Kruskal-
Wallis rank analysis was utilized. For organ weight data,
analysis of covariance was carried out with the final body
weight as the covariate. For selected tumors, the IARC
recommended statistical analyses were performed. -

Quality Assurance: . A quality assurance statement was
signed and dated January 23, 1989. :

C. METHODS AND RESULTS:

1.

Observations: Animals were inspected twice daily for

mortality and moribundity. Rats were examined daily on
weekdays for all signs of ill health, behavioral changes,
and reaction to treatment for the first 4 weeks of the

study. Thereafter, these examinations were made

weekly. From week 27 on, the examinations were made twice
weekly and all rats were examined for palpable masses.
Observed masses were followed every 2 weeks.

Results: There was, yellow fur staining in the 3200~ppm
dose group. This was considered to have come from the test
compound, a yellow powder. There were no other ciinical
findings suggesting a compound-related effect. o

. Cumulative mortality and survival are summarized Table 1.

There. was no effect of dosing on survival. In the
satellite groups (20/sex), one male receiving 800 ppm died
as well as one control female, one female receiving 50 ppm,
and two females receiving 200 ppm.

There were no increases in palpable masses related to
dosing. In male groups of the main study, the incidence

- varied from 54 to 74% and in female groups from 72 to 78%

with no apparent .dose trend.
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TABLE 1. Cumulative Mortality and Percent Survival in Rats
Fed Prodiamine for 108 Weeks®

—Mortality (Percent Survival) at Week
Satellite :

Dbse Group __Groups Main Groups _
-« ppm) 52 52 78 ‘ Termination
Males
0 0°(100) 0 (100) 9 (82) 31 (38)

50 0 (100) 1 (98) 4 (92) 22 (56)
200 0 (100) 1 (98) 5 (90) 30 (40)
800  1(95) 1 (9a) 9 (82) 31 (38)

3200 0 (100) 1 (98) 14 (72) 33 (34)°
I emal es -

0 1 (95) 1 (98) 9 (82) 31 (38)

50 1 (95) 1 (98) 7 (86) 27 (46) .
200 2 (90) 0 (100) 4 (92) 28 (44) ‘
800 0 (100) 3.(94) 7 (86) . 21 (58)

3200 0 (100) 2 (96) 7 (86) 29 (42)

*Percent survival was based on 50 rats/sex/dose of thek
main -group and 20/sex/dose in the satellite groups.

YR
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Body Weights: Rats were weighed at the time of '

randomization to test groups, on the first day of

. treatment, and once a week thereafter.

Results: Representative data on mean ins are
summarized in Table 2. 1In the first 78 weeks of the study,
reduced body weight gains were reported in the 3200-ppm
males. In females in the 3200-ppm group, there were also
reduced body weight gains between weeks 53 and 78, but
gains were not statistically significant from weeks 0 to

78. During the second year of treatment, intergroup values:

varied considerably. It was reported that no clear
treatment-related effect on body weights was apparent among
other treated groups. At 78 weeks, the mean body weights
were 10 and 5.6% lower in high-dose males and females,
respectively, than in controls;: at 108 weeks, mean weights
were 5.7 and 1.2% lower than in controls for high-dose
males and females, respectively.

Food Consumption and_ Compound Intake: Consumptidn was

determined and mean daily diet consumption was calgulated
on a weekly basis. Efficiency and compound intake were
calculated from food consumption and body weight gain data.
Water consumption was measured over daily periods for
1 week in each month for all cages in all groups.

_Results: A slight but significant (p £0.05) reduction in

food consumption was seen in males receiving_3200 ppm when
compared to controls. Over the entire study, food

consumption in high~-dose males and females was 96 and 98%
" of control consumption, respectively. Decreased values

were seen for the first 78 weeks in males and between weeks
53 and 78 in females. Food conversion over the first 26

- weeks, measured as grams of food consumed divided by body

weight gain, was not markedly affected by dosing. Water
consumption was similar in all groups. Mean compound
intake values for 109 weeks of the study were 1.8, 7.2,
29.4, and 720 mg/kg/day for males and 2.3, 9.1, 37.0, and
151 mg/kg/day for females receiving 50, 200, 800, or 3200
ppm, respectively. ‘ :

Ophthalmological Examinations: Ophthalmological

examinations were performed on all animals in group 1
(control) and group 5 (3200 ppm) prior to initiation, at
week 52, and prior to termination (week 104). The animals’
pupils were dilated using Tropicamide ophthalmic solution
prior to examinations. '




TABLE 2. Representst

ive Results of Mean Sody Weight Gaine (25.0.) of Rets Fed Prodiamine for

108 Ueeks
Dose Group n

(pem) 0-26 26-52 53-78 0-78 0-108
’ 0 417 2 65 118 2 78 5278 600.£ 106 501 ¢ 126
"% 50 3922 59" 116 2 43 &3 2 42 58 & 103 538 2 150
200 395 ¢ 56" 18 & 34 - 6 2 62 581 & 108 523 £ 123
800 395 ¢ 61" 12 2 43 56 ¢ 76 562 ¢ 117 $13 & 122
3200 376 ¢ 63 88 2 47" 324" 5162 111™ “w3s: 79

_ Eemalcs

0 165 2 42 79135 8 2 41 35+ 93 341 2 8%
50 180 ¢ 41 89 ¢ 42 70 £ 55 39 96 360 £ 117
200 18 ¢ 45 8 s 37 93 2 44" %92 92 376 ¢ 116
800 168°¢ 34 8 2 38 TMass 329+ & 331 £ 100
3200 156 ¢ 34 75 2 30 66 2 34" 07: 73 329 £ 107

a e

“Significantly different from control velue (p < 0.05).
““Significantly different from control velue (p £ 0.01).
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a.

L

~ Erythrocyte count (RBC)*

"Resylts: There were no ocular lesions related to dosing
with prodiamine. The abnormalities noted were low in
incidence, not increased in high-dose groups, and were
common for the age and strain of rat studied.

Hemato and Clinical cChemis : Blood was collected
from the orbital sinus at weeks 26, 52, 78, and 104 for
hematology and clinical analyses from 10 male and 10 female
rats from each surviving group. These samples were taken
from satellite-group rats at weeks 26 and 52 and from main
group rats at weeks 78 and 104. The CHECKED (X) parameters
were examined: ‘ , : :

Hematoloqgy:

Hematocrit (HcT)® X Leukocyte differential count

Hemoglobin (HGB)® Mean corpuscular HGB (MCH)

Leukocyte count (WBC)" X Mean corpuscular HGB concen-
tration (MCHC)

Platelet count’ X Mean corpuscular volume (MCV)

Reticulocyte count (RETIC) X Coagulation:thromboplastin

Red cell morphology time (PT)"™ A

Blood smears were prepared for all animals sacrificed
during the study prior to termination and at the interim
sacrifice. These slides were fixed, stained, and examined
if the pathologist considered it necessary.

Results: There were no effects of biological importance
on hematology parameters in rats dosed with prodiamine.
All mean values at all intervals were within the normal
range. Significant increases (p <0.05 or 0.01) were found
for MCHC values in males receiving 200, 800, and 3200 ppm
at weeks 26 and 52; however, the changes were slight.
Significant decreases in the same groups were observed at
week 78, and there were no changes at week 104. 1In
addition, there were no correlating change in HCT or HGB.
Slight but significant increases in MCHC were also observed

- at 78 weeks in females receiving 200, 300, and 3200 ppn but

there was no consistent pattern of changes with time or
dose. :

"Recommended by Subdivision F (October 1982) Guideliﬁesﬂ

“Not performed on predosed animals.
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clinical cChemistry
L

Calcium X Albumin*

- Chloride’ Albumin/globulin ratio
Magnesium® X Blood creatinine'
Phosphorus® X Blood urea nitrogen’
Potass}um+ X Cholesterol®
Sodium X Globulins

X Glucose' :

Enzymes X Total bilirubin*
Alkaline phosphatase (ALP) Direct bilirubin
Cholinesterase X Total protein' -
Creatinine phosphokinase’ : Triglycerides
Lactic acid dehydrogenase (LDH)
Serum alanine aminotransferase

(SGPT)*
Serum aspartate aminotransferase

(sGoT)*

. Gamma glutamyltransferase (GGT)

Results: There were no effects of toxicologic importance
on serum._enzyme activitiee. Mean activities of SGPT and
SGOT were similar in all groups of males and females at
weeks 78 and 104 and activities of LDH were similar in all
groups of males and females at weeks 52,- 78, and 104. -
Activities of SGPT and SGOT tended to be lower in dosed
animals than in controls at week 26 and 52 and the activity
of LDH tended to be decreased compared to controls in both

dosed males and females at 26 weeks. The authors reported .
that the decreases were not due to cofactor depletion (for

SGOT and SGPT) and that the LDH values in controls at week
26 were abnormally high. Data for SGPT, SGOT, and LDH are
summarized in Table 3. '

Other intergroup differences in clinical chemistry

parameters that reached a level of statistical significance

were considered unrelated to dosing by the study authors
since no consistent pattern was apparent. Decreased serum
alkaline phosphatase activity was reported for males
receiving 3200 ppm at 52 weeks and for both sexes in this
group at weeks 78 and 104. Cholesterol was significantly
increased in females receiving 3200 ppm at weeks 26, 52,
and 78 but values were within the normal range. '

‘Recommended by Subdivision F (October 1982) Guidelines.
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Urinalysis: Urine was collected from 10 male and 10 female
rats from each surviving group at weeks 86, 50, 78 and 102.
The CHECKED (X) parameters were examined:

6.

i

13

X X

X Appearance’ X Glucose'
X vVolume' _ X Ketones
X Specific Gravity' - Bilirubin'
X pH -Blood"*
‘ Sediment (microscopic)* . Nitrate
. X Protein’ X Urobilinogen
Results: There were no toxicologically important effects of
dosing on urinary parameters. '
7. 3 ¢ All animals that died and that were
- sacrificed on schedule were subjected to gross pathological
examination and the CHECKED (X) tissues were collected for
histological examination. . In addition, the (XX) organs were
weighed: ‘ ‘
Digestive System  cardjovasc./Hemat. ologic.
Tongue X Aorta’ - XX Brain’
X salivary glands+ XX Heart' X Peripheral nerve
X Esophagus X Bone marrow’ (sciatic nerve)*
X Stomach’ X Lymph nodes"’ X Spinal cord
X Duodenum’ XX Spleen’ (3 levels)
X Jejunum® XX Thymus* XX Pituitary'
X Ileum’ X Eyes -
X Cecum’ (optic nerve)*
X Colon’
X Rectum Urogenital Glandular
XX Liver’ XX Kidneys XX Adrenals’
Gallbladder’ ‘X Urinary bladder” Lacrimal gland
X Pancreas® XX Testes X Mammary gland’
- X Epididymides XX Thyroids
Prostate XX Parathyroids®
X Seminal vesicle Harderian glands
Respiratory XX Ovaries A
X Trachea XX Uterus’
XX Lung*

Other

Bone (sternum an¢

femur)"
Skeletal muscle’
Skin -
All. gross lesions
and masses

"Recommended by Subdivision F (October 1982) Guidelines.
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Results: A complete inventory of tissues was examined for all
rats in the control and high-dose groups and for all rats in
other groups that died during the study. Lungs, 1liver,
kidneys, thyroids, and gross lesions were examined for all

rats in the low- and intermediate-dose groups as well as any .

tissue showing a compound-related change at the high dose.

a.

Organ Weights: At the interim sacrifice, the mean liver
weights were significantly increased in females receiving
800 and 3200 ppm; at the terminal sacrifice, liver weights
were increased in males receiving 800 and 3200 ppm and in
females receiving 3200 ppm. The study authors considered
slight weight changes in other organs to be incidental and
not related to dosing. Table 4 presents liver weight

data. The statistical treatment by the authors was per-"

formed by analysis of covariance with body weight as the
covariate. The reviewers calculated liver-to-body weight
ratio data at study termination and performed statistical
analysis of the ratio data. '

Gross Patholoqgy: Table 5 summarizes the incidence of-

frequently observed gross lesions in rats that died in the
main study were sacrificed in extremis, or sacrificed at
termination. The increase in liver masses in high~dose
females did not correlate with any histologic findings of
toxicologic importance nor was the increased incidence

of pale foci of the lungs in high-dose males and females

of any toxicological importance. Most of the findings
were_common to aging._rats and were within the expected
background range. None of the findings were considered
of toxicologic importance by the study authors.

Microscopic Pathology:

1) Nonneoplastic: Table 6 summarizes the incidence of
frequently occurring nonneoplastic findings. It was
reported that the only evidence of a compound-related
effect was an increase in the incidence of ballooned

cells in the livers of rats that died. This was seen

predominantly in males where the incidence was 5/30,
9/22, 4/30, 12/31, and 17/33 in rats that. died after

- receiving 0, 50, 200, 800, or 3200 ppm, respectively.
Most of the other changes were age related and within
the normal background range. An increase in medullary
hyperplasia of the adrenal was noted in males receiv-
ing 2200 ppm and hyperplasia was evident in the
pituitary of high~dose males and of females receiving
2200 ppm. Cystic follicular hyperplasia was slightly
increased in high-dose males and females but there was
no clear dose-related trend.

14
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TABLE 4. Mean Liver Weights (+S.D.) and Liver-to- -Body Weight Ratios in Rats
Fed Prodiamine for 108 Weeks

Dietary | ' ,
Level ~ Interim Sacrifice (Week 52)
(ppm) —Males (g0 —Females (g)
‘q )
0 31.1 £ 4.3 (29.9)* 13.2 £ 2.7 (13.4)
50 29.0 + 5.5 (28.9) . 14.5 + 3.0 (13.5)
2.0 28.5 £ 5.4 (28.1) - 14.9 + 4.0 (13.9)
800 29.4 + 4.4 (28.9) : 15.9 + 3.1 (16'.1)“"
3200 30.2 + 3.3 (32.5) -~ 15.2 £ 2.2 (16.6)"®
Terminal Sacrifice (Week 108) il
Males
() (8)° (8) . (9)F°
0 23.6 4.8 3.30 + 0.487 19.4 £ 5.1 3.95 + 0.947
I T
50 . 24.8 £4.1 3.37 £ 0.64 . 20,5 £ 5.1 4.07 £0.77
200 25.6 + 4.7 3.49 +0.48 19.6 + 4.3  3.83 + 0.56
800 - 27.3 £ 5.0 3.75 % 0.56" 20,3 £ 4.1 4.34 % 0.79

3200 28.1 % 3.4 4.14 % 0.58" © 23,6 % 5.2°4.97 + 0.88"

‘The values in parentheses are adjusted values for body weight, which was used
as the covariate; reported by the study authors.

PStatistical analysis by study authors using analysis of covariance; body weight
was used as the covariate. : '

‘Percent body weight, calculated by our reviewets, statistical analysis by ANOVA
Significantly differenc from control value (p <0.05).
**significantly different from cont:ol value (p <0.01). D

'Significant trend (p <0.01), by linear regression.

‘15



BN

B T VPN . - B TV ..A'.\4\-\.1:‘\.’\.\.\Mr\(\-'\l\-'\.’\?\"\l‘l\l\t\.\)~‘w'\.-;n\‘,;\_-»v'«'--_‘n'~_‘"M\\Al,\("\("~b . o~ -
- S e e el N - "“"Eﬁﬁwﬂ‘

i

TABLE 5. Representative Gross Findings in Rets Fed Prodiamine for 108 Weeks®

Dietary Level (ppm)
Hales Femates
Organ/Finding 0 50 200 800 3200 0 S0 200 800 3200
Thyroid
_Hass 1 2 I | 4 0 1 1 1 2 2
{arged 1 3 2 0 2 1 0 0 1 2
Adrenals -
Enlarged 11 11 20 16 13 23 5 21 15 19
. Pituitary - )
" Enlarged 1 2 17 20 9 37 2 37 35 2
Hemorrhagic 7 17 13 18 5 29 37 29 27 19
. Liver
Masses 1 1 0 0 3 1 1] 1 0 8
Enlarged 4 2 4 5 2 2 3 4 7 b
Pale foci 11 15 9 12 18 é 7 5 9 14
Pancreas
Masses 10 1" 10 7 7 I3 7 ) 3 10
. H
skin
Mass 3 7 6 - s ' 2 1 0 1 2 4
Mammary
~glands )
Cysts ' 3 22 s 21 19 - 23 -

%Includes all animals in main groups (50/sex/group), but not interim-sacrifice animals.

16
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TABLE 6. Representative Nonneoplastic Findings in Rats Fed Prodiamine for 108 veeks®

Dietary Level (pow) -

: _NMales : females
Organ/Finding 8. 50 200 800 3200 0 50 . 200 800 3200
Lungg (50)°  (50) (50) (49) (50) <50) (50) (50) (50) (49)
‘Alveolar

sagropheges 9 17 18 16 i8 16 8 7 8 16
Interstitisl
pheumonitis o 2 4 9 & 0 1 & 1 2
Liver (50) (50> (50) (50) (50) (Sd) <50) (50) . (50) €49)
Ballooned cells - 16 3 27 21 30 ‘s s s 8 8
.Vacuolation,
periportat 17 26 20 17 21 > 2% 28 % 21
Vacuwolstion, . .
centrilobutar 17 7 10 7 3 12 8 14 9 13
Focal sinusoidal :
diletion 1 19 16 20 16 29 3 3% 37 34
Kidneys (50)  (S0)  (50)  (S0)  (S0) 50) (50) (S0) (SO)  (49)
Progressive -

glomerulonephritis 39 44 44 39 &1 23 30 26 2 26
Cortical cysts 3 3 8 S 3 e 2 1 0 0
Pystitis 1 1 K 4 1 2 0 2 1 6
Soleen (50) (21 (39 (40)  (S0) (500 (29 (305 (2 (49
Extramedul lar

hemopoiesis 6 6 6 15 10 18 7 11_- 3 21
Hemosiderosis 6 1 10 9 10 3 20 13 1% 22
Thyroid qlands (50 (50) (50) (50) 50 S0 (48) 50 (50) <50y
Cystic follicular '

hyperplasia 4 1 2 1 7 0 L] 1 1 4
Perafolticular :

hyperplasis 1 é 2 4 1 2 7 4 8 3
Adrenal glsnds (50) U7 - (N (50) (50) (50) o)) 69) (48) 49
Medul lary ’
- hyperplasis & 2 9 9 10 3 1 2 . 1 ]

. ’.
Enlarged corticat , ' . ; :
cells ' 15 23 12 21 8 17 16 21 . 20 _ V18
pituitsry gland (50) - (%) (39 (%) (50) (50) (45) (43):  (43) (50
Hyperplasia 6 2 3 3 15 3 2 T 6 9

“The mumbers in parentheses are the rumber of snimals with tissues examined; includes animsls in main groups
but not in satetiite groups.
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Histologic examination of animals in the satellite
.groups (12 months) did not indicate any increases in
nonneoplastic findings related to dosing. Minimal
centrilobular vacuolation in the livers was frequent
~ in satellite males (17/20 in controls and 12/20 in the
high dose). Minimal glomerulonephrosis in the kidneys
was seen in all groups of males (25-45%), and minimal
hemosiderosis in the spleen was noted in 6/20 control
females and 8/20 high-dose females. Other findings
were less frequent and not dose related. :

2) Neoplastic: Table 7 summarizes neoplastic findings
in rats. There was an increase in the incidence of
follicular tumors of the thyroid in males and females
receiving 3200 ppm prodiamine. The increase in
follicular adenomata in high~-dose females was
significant (p <0.019) and there was a positive dose-
trend (p <0.001); the laboratory control incidence in
females was 15/724 (2.1%; range, 0 to 6%). The
incidence of follicular tumors (adenoma and/or
carcinoma) in high-dose males (16%) was increased
significantly (p=0.039; positive trend, p £0.002) when
compared to concurrent controls; however, the
incidence was within the laboratory control range.
The historical value for untreated males was 56/722
adenomata (7.8%) and the range was 4 to 12%. The
increase in males was not considered by the authors
to be of toxicological importance. There was a slight
increase in the incidence of mammary epithelial tumors
‘in dosed females when compared to controls, but the

values were reported to be within the laboratory

historical range. The laboratory background incidence

for adenoma was 8.2% (range, 0-28%) and for adeno-

carcinoma was 18% (range, 0-28%) based on 12 studies
with a total of 726 rats.

There were no other increases in neoplasms that were
considered to be related to dosing. :

STUDY AUTHORS’ CONCLUSIONS:

There was a marginal increase in benign follicular adenomas in
both males and females fed prodiamine at dietary 1levels of
3200 ppm for lifetime. The increases in males were within the

‘normal laboratory range. No increases in malignant tumors were

18



TABLE 7. Neoplastic Findings in Rats Fed Prodiamine for 108 Weeks®

ey Digtary Level (pom) —
organ/Finding 0 50 200 800 3200 0 S0 200 80 3200
Thyroid gland sO® (50 (50 (50)  (S0) (50) (48 (50 (S0  (S0)
Agtlicular adencee 1 ‘ o 3 6 0 2 0 0 6
Folticular carcinome 1 o 1 3 2 0 0 o 2 0
Follicular adenoms/ « ‘ "
carcinoma 2 4 1 6 8 1] 2 0 2 6
C-cell carcinome ) 2 4 3 0 5 ‘ 6 s “
Marmery gla (50) (28 (33  (S0)  (50) (50) - (48)  (48) (39  (50)
Adenocarcinoma 1 2 0 2 0 6 10 1% 13 1
Adenoms 0 0 1 1 0 0 0 ¢ 0 2
Fibroadenoma 0 1 2 2 0 3 > 002 3
Fibrome 0 0 o o 0 0 3 0 ‘ 3
Liver - (50) - (50)  (S0)  (S0) (S50) (50) (500  (S0) (50)  (49)
Hemangiosarcoma. 1 o o 0 2 0 0 o 0 3
Pancress 50) (31 (35  (33) (49 50)  (31)  (32) (24) (49
Istet cell adenoma 4 6 . 7 3 4 2 3 1 2 7
Istet cetl carcinoms 4 1 2 2 3 3 3 3 0 1
Pituitary (50)  (34) (39 (39  (50) (50)  (65)  (43)  (43)  (SO)
Adenona 8 % . a2 % 9 % % 8 2 . 2
Carcinome 0 0 2 ) o '1‘ 3 S T4 1
Testes 500 B 36  GH (S0
Interstitial cell tumor 2 4 2 4 5
Adrenal 50) (7)Y  (47) (500  (S0) (50) (49  (49) (48  (49)
Pheochromocytoms 2 2 3 2 2 0 0 0.° o 0
skin (50) (37 1) (38  (50) (50) - (30 28 @ (50
Squamous papi L Loma 0 3. 3 4 3 o 4. o o o
Derme{ fibroms 0 2 5 3 2 0 0 9 1 2
(Continued)
19
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TABLE 7. Meoplastic Findings in Rats Fed Prodiamine for 108 Weeks® (continued)

. Sar——————listery Level (oom) T
organ/Finding : 0 50 200 800 3200 0 50 200 800 3200
m an_ae a6 " @ . : B @ ® §7)
fiqbrourcm 2 0 2 1 1 0 1 1 0 . 3
Fibrome 6 5 303 4 4 3 1 3
Lipoma 4 8 10 2 2 R 3 2 1 0

%Includes animels in main study that died, were sacrificer‘ moribund, or sacrificed at study termination.
bIhe numbers in parentheses are the number of animals with the specific tissue examined histologically.

: 5
'significantly different from control incidence (p <0.05). - . . .
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observed. It ig qﬁestionable if the increase in benign
thyroid tumors is indicative of an oncogenic response.

The maximum tolerated dose (MTD) was demonstrated to be

3200 ppm based on decreased body weight gains in both
sexes. There was no effect of dosing on mortality,
clinical signs, »r hematology parameters. There were
slight increases in food consumption, increased 1liver
weights, and minor biochemical disturbances at 3200 ppm.
Serum cholesterol 1levels were increased in females
réeceiving 3200 ppm at weeks 26, 52, and 78. There were no
histopathologic changes in the liver that correlated with
the biochemical changes. Females receiving 800 ppm had

increased liver weights at interim sacrifice, and males at -

the same dose had increased liver weights at terminal
- sacrifice. The NOEL was 200 ppm and the LOEL was.800 ppm,
based on minor biochemical disturbances and liver weight

.changes.
E. REVIEWERS’ DISCISSION AND INTERPRETATION OF RESULTS:

The conduct and reporting of the study were acceptable. Histo- ~

pathologic examination was adequate and laboratory historical
data for relevant tumors were presented for reference. Sunmary
data were supported by individual animal data and most mean
values that were validated agreed with the authors’ values,
with the exception of some differences in rounding the last
digit. We agree with the authors’ assessment that the slight
increase in mammary tumors in dosed females was not indicative

of an oncogenic effect. There was a definite ‘increase in
follicular adenomas 'in thyroids of igh-dose” females when
compared to concurrent controls or laboratory Hhistorical
incidence; there were no increases in malignant thyroid tumors.
Since the increase in combined thyroid tumors in males
(follicular adenomas and carcinomas) receiving 3200 ppm was
also significant (p <0.05) in both males and females, it
appears that prodiamine is a potential carcinogen and should
be evaluated by the HED review committee.

Although there was a slight increase in cystic follicular
hyperplagja of the thyroid and an increase in hyperplasia of
the pituitary in high-dose males and females, there were no
effects on weights of endocrine organs and the bioleogical
importance of the hyperplasia cannot be adequately assessed
without roid hormones and thyroid
stimulating hormone. The lack of these data do not affect the
classification of the study. However, if frozen blood samples
are still available and can be analyzed, the submission. of
* these data by the sponsor might help in interpretation of the
biological importance of the histologic thyroid findings.

We agree with the study authors that an MTD was approached
based on slight effects on body weight gains and increased
liver weights; however, the rats.may have tolerated a higher
dose. The effects on hematology were minimal and probably not

21
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related to dosing. The decreases in activities of SGPT, SGoT,
and LDH in dosed animals remain unexplained. They may relate
to dosing; however, increases, not decreases, are considered
a toxicologic indicator and the observed changes were not
consistent throughout the entire study. There were no histo-
logic changes in the liver that correlated with the biochemical
disturbances or liver weight increases. The increased liver
weights may be due to enzyme induction and an adaptive effect
rather than a toxicologically adverse effect.

Based on all parameters, we assess that the NOEL for systemic
toxicity is 200 ppm and the LOEL is 800 ppm.

22
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CONCLUSIONS:

Under qno conditions of the study, prodiamine was not oncogenic to
CD-1 mice at dietary levels of 0, 50, 500, or 5000 ppm for 99
weeks. There was a significant increase in the incidence of

subcutaneous fibrosarcoma in the high-dose males (8/52 compared to
1/52 for controls, p<0.03):; however, this was not considered to be

of toxicological importance because it was related to fighting

activity caused by group caging.

Males and females receiving 5000 ppm were observed with yellow fur
staining and there was an increased incidence of apparent fighting
“injuries (skin scabs and ulcerations). Palpable masses were
increased in dosed males and females but there were no dose-related
patterns. Mortality incidence in males and females receiving 5000
ppm was s'lightly increased especially after 78 weeks of study:; the
combined incidence of males and females at 5000 ppm was
statistically significant (p <0.01) when compared with controls.
Overall body weight gains were significantly (p <0.01) lower than
controls in males receiving 500 or 5000 ppm but there was no

corresponding effect in females. Neutrophils were significantly

(p <0.01) increased and lymphocytes were significantly decreased
(p <0.01) in high-dose males (at weeks 78 and 99) and females (at

week 52) when compared to controls. Absolute and relative liver .

weights were slightly increased in high-dose males and females; the
increase was statistically significant (p <0.01) in females.
Absolute kidney weights were significantly decreased in females of
mid- (p <0.05) and high- (p <0.0l1) dose groups; relative kidney
weights were also significantly (p <0.0l1) decreased when compared
to controls for both dose groups.

Gross pathological examinations disclosed an increased incidence
of subcutaneous masses in high-dose males with no abnormalities
observed in animals receiving 50 or 500 ppm. Histopathological
findings were characterized by a marginal increase in the incidence
of prominent dermal collagen at various skin sites in males of the
high-dose group. Other nonneoplastic lesions were considered to
be of no toxicological importance. Neoplastic lesions included a
statistically significant (p <0.03) increased incidence of
subcutaneous fibrosarcoma in males receiving 5000 ppm when compared
with controls. - :

It is concluded that the LOEL for systemic toxicity is 5000 ppm
based on mortality, reduced body weight gains and increased liver
weights and the NOEL is 500 ppm for prodiamine fed orally to CD-1
mice for 99 weeks. : :

Classification: CORE Minimum because of multiple hausing of mice

which may have contributed to relatively high incidence of
fibrosarcomas in high-dose males. .

@



A.

MATERIALS:

Iest Compound
batch No.: C-84268; purity: 91.3%.

2. Test Animals: Species: mice; strain: CD-1; age: 28 days
old; weight: males--25-26 g, females--20 g (week 1) with
a range of 3 g for each sex; source: Charles River
Breeding Laboratories, Manston, Kent, U.K. :

STUDY DESIGN:

1. Animal Assianment: Animals were acclimated to laboratory’

conditions and their health was observed. Males and
females free of abnormal signs were assigned to one of the
. following three test groups or a control group using a
computer randomization method with consideration for
approximate homogenous weight: :

' Dose in
Test - Diet
Group (ppm) Males ' Females
1 Control o] 52 52
2 Low (LDT) 50 52 52
3 Mid (MDT) 500 52 52
4 High (HDT) 5000 52 52

Animals were housed four to a cage in a temperature- and-
humidity-controlled room with a 12-hour light/dark cycle.

. 2. Diet Preparation: Diets containing the compound were

prepared each week. At each preparation, basal diet and

compound were weighed, uniformly mixed, blended, and stored

at ambient temperature. Samples of the diet containing
compound were analyzed for stability, homogeneity, and
concentration.

: Table 1 represents the mean concentrations of
prodiamine in test diets. Diets were reported to be
' homogeneous and prodiamine was demonstrated to be stable.
Mean results of concentration were within +8% of nominal
values, with the exception of one result of 5000 ppm at
"week 39, which was 13.6% above the nominal concentration.

3. Food and Water Consumption: Animals received food (Labsure
Laboratory Animal Diet No. 2) and water ag libitum.

5

: Prodiamine; description: orange powder:-

,éD%
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TABLE 1. Mean Concentrations of Prodiamine in Test Diets Amlyzed
“” During the Chronic Study in Mice®

Nominal Mean Analyzed Deviation from

Inclusion Concentration Nominal
Week of Study (ppm) (ppm) ‘ (%)
50 50.2 +0.4
1 500 494 -1.2
5000 4950 - -1.0
. — 50 50.2 +0.4
13- 500 513 : +2.6.
5000 5330 . +6.6
~ 50 53,5 +7.0
26 500 503 +0.6
: 5000 4930 _ -1.4
50 50.9 +1.8
39 500 514 ' +2.8
5000 : 5680 +13.67
50 47.7 -4.6 -
IAA 500 515 +3.0
5000 5210 +4.2
50 53.7 +7.4
52 500 504 4+0.8
5000 4980 : -0.4
50 47.3 5.4
65 500 468 -6.4
5000 4920 - -1.6
~ T 46.5 7.0
78 500 490 -2.0
5000 4810 | - -3.8
: 50 52.4 +4.8
91 500 501 , 4+0.2
‘ 5000 _ 5020 : +0.4
_ ET) _ 48.1 -3.8
100 500 516 . +3.2
' 5000 5100 ' $42.0

*Data extracted from study No. 405897‘. Table 1, Addendum 4.
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4. statistics: Food consumption, water consumption, body weight,

organ weight, and clinical Pathology data were analyzed by
frequency analysis if data consisted predominately of one
particular value, otherwise Bartlett’s test was applied to
test for heterogeneity of variance between treated groups.
If no significant heterogeneitywas detected, a one-way
analysis of variance (ANOVA) was carried out: any significant
differences were further examined using the. Kruskal-Wallis
analysis. For a dose-related response, analyses of variance
were followed by Student’s t test and Williams’ test and the
Kruskal-Wallis analyses were followed by Shirley’s test.

Analyses of covariance were used in place of analysis of

variance for organ weight data. This is used when the
relationship between organ weight and body weight was
significant at the .0% level.

Mortality  data were analyzed using log-ranks method, and
analyses of tumor incidence data, when considered necessary,
were performed using the guidelines of the International
Agency for Research on Cancer (IARC).

su : A Quality aséurance statement was signed
and dated January 3, 1988. :

METHODS AND RESULTS:
Observations: Animals were inspected twice daily for
mortality and moribundity. Animals received detailed

examinations every week day for the first 4 weeks of the
study, once a week until week 68, and twice a week thereafter.
A detailed examination of individual mice was conducted for

signs of toxicity, behavioral effects, and physical changes,

and animals were palpated for tissue masses weekly.

Results: Table 2 summarizes mortality incidences in mice fed

prodiamine for 99 weeks. Mortality incidence in males and
females receiving 5000 ppm was slightly higher relative to
controls, but, when male and female data were pooled together,
there was a significant difference (p <0.01) when compared
with the control group (60% mortality at 5000 ppm and 39% in
controls). : _

Males and females of dosed groups were observed with increased
number of masses in comparison with controls. The highest
incidence was observed in males receiving 50 ppm: there was
no dose-related pattern. Palpable masses observed during the
study are shown in Table 3. : S

@
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TABLE 2. Cumulstive Mortality Incidences and Percent Survival
in Mice Fed Prodismine for 99 Weeks®'P

Dietary g Number of Mortsiities and Percent Survival st
Level Study Week
(ppm) . 26 52 7 99
Males
0 & (92) 8 (8) 15 (7)) T 26 (54)
50 2 (96) 4 (92) v 10 (79 29 (45
500 1 (98) 3 (%) 5 (90) 23 (56)
5000 1 (98) 2 (96 2.m 36 (31)
Females
0 0 (100> 1 (98 689 15 (62)
50 0 (100) 2 (96 4 (92) 14 (73)
500 0 (100) 1 (98 5 (90) : 18 (65)
5000 0 ¢100) 0 (100) 6 (89) 26 (54)

%ata extracted from study No. 405897, p. 26, and Appendix 5.

Byalues based on 52 animals/group/sex; percent survival is in psrentheses.



TABLE 3. Incidences of Pelpable Masses Observed in Mice Fed Prodiamine for 99 Weeks® .

__Paipeble Messes st Distery Level (com)
Moles _Females
. Con- . : Con-
Description’ trol . 50 500 5000 trot S0 500 5000
No. of affected snimels 1% 30 20 2 7 9 9 10
Total mmber of masses 22 43 29 38 7 11 9 12

“Dats extracted from study No. 405897, p. 27.



- Frequent clinical signs are summarized in Table 4. An
increase in the occurrence of yellow staining of fur around
the urogenital/ventral region and at general sites was
observed in males and females dosed 5000 ppm (n=44 and 9,
respectively). This yellow staining was due to prodiamine
'in the urine. No increase in fur staining was observed in
animals dosed 50 or 500 ppm. Skin scabs in males at 500
and 5000 ppm were observed at higher incidences than
controls; some males were also isolated in these two groups

due to fighting or aggressive behavior. Other signs
observed were common in CD-1 mice of this age with no.

apparent dose-response relationship.

Body Weight: Body weights were recorded at the time of
allocation of animals to gruups, at study initiation, and
every week thereafter.

Results: Table 5 summarizes the mean body weight gains in
mice at specific intervals. Body weight gains tended to
be lower in both males and females receiving 5000 ppm when
compared to controls. Significant decreases were seen in
high-dose males (5000 ppm) when compared to controls
between weeks 0-26 and 27-52 (p <0.01) and in females
between weeks 27-52 and 653-78 (p <0.01) and 79-99
(p <0.05).

Overall weight gains (weeks 0-99) were significéntly lower
(p <0.01) than control in males receiving 500 or 5000 ppm,
but there was no significant effect in females.

Food and Water Consumption and Compound Intake: Food
consumption was determined and mean daily diet consumption
was calculated weekly. Water consumption (g/mouse) was
measured over daily periods for 1 week in each month for
all groups. Compound intake was determined from the
consumption and body weight gain data.

Results: There were no apparent dose-related effects on
food and water consumptions among males or females at 50,
500, or 5000 ppm, although males at 5000 ppm showed a
tendency for slightly higher (nonsignificant) mean water
consumption when compared with controls during the last 20
weeks of study. :

The mean compound intakes were prOpdrtionaﬁe to the

concentrations of the compound in the diet. The calculated

mean daily compound intake for the entire study was 6.2,
59.4, or 606.6 mg/kg/day for males receiving dietary levels

of 50, 500, or 5000 ppm, respectively, and 6.8, '64.6, or.

646.2 mg/kg/day for females receiving the same dietary
levels of prodiamine.

10

U



TABLE 4. Selected Incidences of Clinical Signs Observed in Mice Fed Prodiamine for 99 Weeks®

et No. of Affected Mice st Dietsry Level (pom)
v Males Femgles ‘
Clinical signs Control S0 500 5000 Control S0 S06 5000

Yellow fur staining:.

Urogenital/

ventral region 20 28 20 33 1 1 3 7
General/other

sites 0 0 0 1 0 0 0 2
Total: - 20 28 20 o 1 1 3 9
skin scabs® 15 16 ] ] 2 2 6 4
‘skin - )
ulcerations® 1 13 8 18 1 2 3 3

3nata extracted from study No. 405897, p. 27, and Appendix 5.
B.Cskin changes on messes and on tip of tail were not included.

11
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TABLE 5. Body Veight Gains at Specific Intervals in Mice Fed Prodiamine for 99 Weeks®

W

Dietary Level —_Mesn (g/mouse) & Standard Deviation gt Interval (weeks):

(ppm) - 0-26 27-52 53-78 79-99 0-99
Males
] 14.5 ¢ 3.7 2.3 2 2.4 1.6 £ 3.0 2.6 £ 4.3 16.6 2 4.1
50 16.3 £ 4.8 0.7:25" 19236 -2.5:35  16.0:5.5
500 13.8 1 3.8 13233 0.723.4 3.025.9 131246
5000 1.6 61" 00222 05232 627 146"
Femgles
0 102231 - 26124 2.523.0 28225 19247
50 9.6 2 2.8 2.4 225 2.5 ¢ 2.9 -2.523.6 123242
500 . 9.622.6 1.9 2 2.4 2.22 2.2 21226 116243
5000 9.8 ¢ 2.7 1.2 2.2 08228 -1.0:34" 106126

%pata cxtractcd from study No. 405897, Table 3, and Appendix 3.
*significantly different from control values (p <0.05).
"Significantly different from control velues (p <0.01).
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4.

jg: No ophthalmological exami-
nations were performed. .

¢ Blood was collected by

orbital sinus puncture and blood smears were prepared from

~all mice that died or killed during the study and from all
surviving mice at weeks 52, 78, and 99. Evaluation of

differential leukocyte count was performed on animals of
control and high-dose groups with a subsequent inclusion

of low- and mid-dose males at weeks 78 and 99. The CHECKED.

(X) parameters were examined: .

a. Hematology:

X Hematocrit (HC‘I’) X Leukocyte differential count
Hemoglobin (HGB)' Mean corpuscular HGB (MCH)
Leukocyte count (WBC)"' -Mean corpuscular HGB concen-
Erythrocyte count (RBC)* tration (MCHC) :
Platelet count’ Mean corpuscular volume (MCV)
Reticulocyte count (RETIC) Coagulation:thromboplastin .
Red cell morphology time (PT) :

Results: Table 6 presents data for differential leukocyte
counts (neutrophils and lymphocytes) in mice fed prodiamine
for 99 weeks. At week 52, females receiving 5000 ppm had
significantly increased (p <0.01) neutrophil counts and

significantly decreased (p <0.01) lymphocyte counts when

compared to controls; there was no effect in males. At
weeks 78 and 99, neutrophils were significantly increased
(p <0.01) and lymphocytes were decreased (p <0.0l1l) when
compared to control in high-dose males, but there were no
corresponding etfects in females.

b. Clinical cChemistry: Evaluation of clinical chemistry
' parameters was not performed.

~

*Recommended by Subdivision F (October 1982) Guidelines{
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TABLE 6. Mean Neutrophil and Lymphocyte Values in Mice Fed Prodismine for 99 Weeks®

Neutrophils Lymhocy;n
Dietary _ €10%/mw’) (10%/mm°)
" Level ‘ Study Week
(ppm) 52 . % . 52 78 =)
Mgles
0 43.23 43.86 36.46 55.95 52.97 60.75
50 - 49.93 41.43 - 46.88 55.78
500 “eee 46.87 35.34 e 49.81 59.76
5000 43.28 57.37"" 51.19"" 55.52  40.17"° 4.k
Eemgles
0o 21.16 32.98 34.81 78.73 65.60 63.35
5000 31.44"" 37.66 38.36 é8.02"" 60.30 59.21

. %Data extracted from study No. 405897, Table 6, and Appendix 4.

"*significantly different from control values (p <0.01).
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>

"Stomach’

Urinalvsis:

histological examination.

were weighed:

Digestive System
Tongue _
salivary glands’
Esophagus

Duodenum’
Jejunum®
Ileunm’
Cecun’
Colon'
Rectun
Liver® .
Gallbladder’
Pancreas’

MO MMM

xxxxx?ﬁxﬁ

Trachea
Lung’

Urinalysis was not performed.

Sacrifice and Pathologv:  All animals that died or
sacrificed on schedule were subject to gross pathological
exarination and the CHECKED (X) tissues were collected for

Cardiovasc./Hemat,
Aorta

Heart'’

Bone marrow’

Lymph nodes’
Spleen

Thymus

Ureogenital
Kidneys

Urinary bladder"”
Testes
Epididymides
Prostate

Seminal vesicle
Ovaries

Uterus

15

HHH X XK X x;i

M oM HX X

In addition, the (XX) organs

Neurologic
Brain
Peripheral nerve
(sciaticnerve)*
Spinal cord
(3 levels)
Pituitary’
Eyes _ :
(optic nerve)”

Slandular

Adrenals
Lacrimal gland
Mammary gland* .
Thyroids :
Parathyroids’
Harderian glands

Qther :

Bone (sternum and
femur)”

Skeletal muscle’

skin :

All gross lesions
and masses .

Nasal septum

" *Recommended by Subdivision F (October 1982) Guidelines:"



Organ Weights: Table 7 presents mean body and organ
(liver and kidney) weights of mice ‘at termination of
the study. There were no significant effects in males
although. the liver weights were slightly increased in
the 5000-ppm group when compared to controls. Females
receiving 5000 ppm had significantly increased
(p <0.01) mean liver weight when compared to controls.
Mean kidney weights were significantly decreased
(p <0.05) in females receiving 500 and 5000 ppm when
compared to controls. The reviewers analyzed organ-

to-body weight ratios using covariance analyses and’

found the same levels of significance as those reported
by the authors; the data are presented in Table 8. No

notable effect was observed in organ weight data ci

animals that died prior to terminal sacrifice.

Gross Pathology: Table 9 summarizes selected gross
pathology findings in mice fed prodiamine for 99 weeks.
The most common gross pathological findings included
increased  incidence of subcutaneous masses in males
receiving 5000 ppm and dose-related increased

incidences of fur. staining in males and females

receiving 5000 ppm. Other gross observations were
considered to be incidental in nature and unrelated to
treatment.

' ic pathology:

1) Nonneoplastic: Table 10 summarizes selected

nonneoplastic lesions in mice fed prodiamine for.
99 weeks. Males receiving 5000 ppm were noted with.

possibly dose-related increased incidences of
prominent dermal collagen; although these increases
showed a statistically significant trend (p=0.006),
they were not significant in pairwise comparison
(p=0.09). A variety of other nonneoplastic
histopathologic findings in liver and other organs
were considered to be incidental and commonly
observed in CD-1 mice of this age with no

toxicological importance.

16



TABLE 7. Body and Organ (Liver and Kidne
for 99 Weeks®®

ys) Weights of Mice Fed Prodiamine

Dietary
Level Weights (mean g/g)
(ppm) Body Weight- Liver Kidneys
Males
0 43 2.554 0.8135
2.63 0.822
50 42 - 2.623 0.8801
2.66 0.884
500 40 2.762 ¢ 0.8152
2.69 0.806
5000 41 3.057 0.8094
3.01 0.803
Females
0 33 1.811 0.4950
1.81 0.496
50 33 1.823 0.4856
1.85 0.491
500 33 1.750 0.4614"
1.76 0.463
5000 - 31 2.100" 0.4492""
: 2.04 0.439

*Data extracted from study No. 405897, Table 7, and Appendix 5.

bihere values have been adjusted for final body weight (as the covariate)
during statistical analysis, the adjusted values are given first.

*significantly different from control values (p =0.03).

"Significantly different from control values (p =0.01).
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TABLE 8. Mean (% S.D.) Liver- and Kidney-to-Body Weight Ratios in Mice Fed
Prodiamine for 99 Weeks®

Liver-to- Kidney-to-
Dietary Level Body Weight Ratio Body Weight Ratio
(ppm) : . (/100 g) . (g/100 g)
Males
0 : 0.0620 * 0.0220 - 0.0194 * 0.0030
50 ) » 0.6637.t 0.0189 - 0.0214 + 0.0044
500 ) ‘ 0.0664 + 0.0204 , 0.0203 * 0.0046
5000 ' 6.0740 + 0.0195 0.0199 £ 0.0021
Females
0 0.0556 * 0.0063 0.0153 %+ 0.0021
50 - 0.0559 + 0.0133 0.0148 £ 0.0019
500 0.0540 * 0.0107 0.0142 + 0.0020°
5000 0.0657 % 0.0152"" 0.0141 % 0.0018°

20rgan-to-body weight ratios are calculated by reviewers and evaluated by ANOVA.
*significantly different from control values (p <0.05).
"Significantly different from control values (p <0.01).
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TARE 9. Selected Gross Pathological Findings in Mice Fed Prodiamine for 99 Weeks®

Gross o Dietary Level (pom)®
Pathologieal Males Femples

Findings ] 50 500 5000 ] 50 500 5000

" No. of mice with subcutaneous 1 4 .3 i é 4 3 6

mess/messes . K .
No. of mice with yellow/brown 1" 16 12 29 . 1 1 5 1
stained fur .
No. of mice with liver mess/ 14 16 3 18 .8 é 3 1

“Data extracted from study No. 405897, Table 8, and Appendix S.

 Pgj fty-two mice/sex were examined at each dietary level.

A .
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TARLE:10. Selected Nonneoplastic Lesions in Mice fed Prodiamine for 99 Weeks®

. Dietary Level (pom)
. Males Femeies

o_rqwoiagnosiq _ 0 50 500 5000 0 50 500 5000
skin (s2)° (32) (26 (52) (52) (14) A8 (52)

Scabs 0 0 2 3 0 0 0 2

Ulcerations 10 - 10 ' 8 1" : 1 0 2 4 .

Focal dermal in- .

flanwmation 2 0 3 4 : 1 2 2 3

Prominent dermet . R

collagen 1 0 3 S 0 0 0 0

Acanthosis .

(including focal) 5 3 3 3 0 0 2 1

Hyperkeratosis

(inciuding focal) 2 0 2 2 o o L I 1
Liver . (52) (52) . (52) (52) (52) (52) (52)  (52)

Area of basophilic .

hepatocytes 0 3 3 2 0 1 1 0

Hepatocyte enlargement, .

generalized (minimal) 2 é 3 5 -0 1 0 0

Granuiomatous inflam-

mation (minimal) 0 10 ] 10 1 1 5 2

%yata extracted from study No. 405897, Table 10, and Appendix 5.
- PThe numbers in parentheses are the rumber of animals with tissues examined microscopically.

'Although there was @ statistically significant positive trend (p = 0.006), it iu not significant in
pairwise comparison (p = 0.09) according to results from [ARC analysis.
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2) Neoplastic: Table 11 presents selected neoplastic
lesions in mice fed prodiamine for 99 weeks. Males

S receiving 5000 ppm were noted with significantly
S increased incidences of subcutaneous fibrosarcomas
R (p <0.03) when compared to control group; these

incidences were considered to be dose related.
Males receiving treatment were also observed with
increased incidences of liver cell tumors but were
not statistically significant. A variety of other
neoplasms were observed in various organs and
tissues; however, their incidence was low, they
were not increased by dosing, and they were
considered to be sporadic with no toxicologic
importance. : :

STUDY AUTHORS' CONCLUSIONS:

The study authors concluded that toxicological responses were

.observed in animals at the highest feeding level of 5000 ppm.

This was evidenced by persistent decrements in body weight
gains in males and females and overall increased incidence of

fighting injuries in males. Other dose-related effects at 5000

ppm included a change in leukocyte differential count with
increased neutrophils and decreased lymphocytes in males and

'females; increased liver weights and decreased kidney weights
. were observed in females. An increased incidence of subcuta-

neous fibrosarcoma was observed in males receiving 5000 ppm.

It was concluded that the NOEL is 500 ppm and the LOEL is 5000
ppn for mice when prodiamine was fed for 99 weeks.

REVIEWERS’ DISCUSSION AND INTERPRETATION OF RESULTS:
Prodiamine was fed to CD-1 mice for 99 weeks at dietary levels

of 0, 50, 500, and 5000 ppm to assess its tumorigenic dose
responses. -

. The study protocol was complete and conduct of'the study was
adequate. Hematology evaluation was limited to differential

le counts comprising neutrophils and lymphocytes. Data
for hthalmological examinations, clinical chemistry
det rations and urinalyses were not reported; however, for

the oRdogenicity study, these data are not required by the
guidelines. In-life parameters were completely reported;
results obtained during the study were summarized and supported
by individual animal data. _ N '
We agree with the study authors that there were no dogae-related
effectg in males and females receiving-850-or-500 ppm  on body

21

€2

%Y



TABLE 11. Selected Neoplastic Lesions in Mice Fed Prodismine.for 99 Weeks®

: Dietary Level (pom)

Organ/0Disgnosis 0 50 500 5000 0 St)F 500 5000
Total tumor-besring mice 21 26 26 3 25 32 33 22
Subcutaneous mess: thH ) (3 €10 ) %) ) 3

Fibrosarcome 1 3 2 L 1 - - 1

Fibroms - 2 - - - - - -
Hemangioma - - - 1 - - 1 -
Liver (52) (52 (52) (52) (52) (52) (52) (52)

Malignant Liver cell .

- tumor - ’ 3 8 6 7 - - - -

Multiple mlign.ant Liver

cell tumor 2 1 - 1 - - - -

Benign Liver cell tumor 5 7 10 ] 4 1 1 .

Multiple benign Liver

cell tumor 1 1 ) 3 3 - 1 - -

Hemangioms 1 - - 1 3 2 - -

Multiple hemangiomata - . 1 - 1 - - .

%8hata extracted from study No. 405897, Tables 9 and 11, and Appendix §.

Brhe numbers in parentheses are the number of snimals with tissues examined microscopically.

'Significuntly different from control values (p <0.03).
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weight gains, 1life span, hematology evaluation, or on
incidences of histopathological findings. In addition, there
were no- dose-related effects observed on food and water
consumption during treatment. ‘

We further agree with the study authors that dose-related toxic
. effects were observed in both males and females at the highest
. dose of 5000 ppmn.

Slightly lower mean body weight gains in males and females

receiving 5000 ppm are considered to be due to reduction in

submissive behavior. Decreased terminal kidney weights in-

high-dose females of this study are of doubtful toxicological
importance. Increased terminal liver weights in high-dose
females were noted with a statistical significance:; 1liver
weights in high-males were also increased. Increased liver
weights, though, did not induce the histomorphologic changes,
we assess that these increases are of toxicological importance.
The increased occurrence of yellow fur staining in high-dose

males is due to <coloration of wurine by prodiamine. -

Fibrosarcoma was a contributory factor of increased mortality
incidences in high-dose males (36/52). The changes in
leukocyte differential count including increased neutrophils
and decreased lymphocytes in males and females were within the
normal reference range and we do not consider these changes
"dose related. Aggressive behavior in males inflicted
continuing wounds that correlated with skin scabs, ulcerations,
and dose-related increased incidence of "prominent dermal
collagen” in high-dose males. The finding of "prominent dermal
collagen" (control, 1/52; 50 ppm, 0/32; 500 ppm, 3/26; and 5000
ppm, 5/52) is a chronic sequel to dermal injury induced by
fighting and the statistical significance of this lesion by
the trend test was p = 0.006 and was not significant in
pairwise comparison (p = 0.09).

The biological importance of the increased incidence . of
subcutaneous fibrosarcomas in males receiving 5000 ppm was
considered equivocal by the study authors (control, 1/52; 50
ppm 3/52; 500 ppm, 2/52; and 5000 ppm, 8/52). The increased
incidence of subcutaneous fibrosarcomas in high-dose males
(8/52, 15.4%) exceeded the highest historical control incidence
data (3/52, 5.8%) provided by the study laboratory. "Cage
effect® played an important role; four mice were housed per
cage and, in one cage, three mice were noted with fibrosarcoma.
All high-dose males with fibrosarcomas were in cages.where some
fighting activity was evidenced. The first fibrosarcoma was
palpated during week 70 and these tumors were prevalent in the
last third of the study. Statistical significance of these
tumors is only p = 0.03; other dietary levels of 50 and 500

ppm did not show any effect and the possible dose-related ‘

e'gfect is limited to male mice. In the absence of these tumors

23
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'in females and that invasiveness or metastases were not

determined, we do not <consider these neoplasms to be of
biological significance but believed to be a sequel to dose-
related induction of aggressiveness.

: {
Under the conditions and results of this study, the LOEL for
systemic toxicity is determined to be 5000 ppm based primarily

on mortality, reduced body weight gains and increased liver

weights; the NOEL is 500 ppm when prodiamine is administered
orally to CD-1 mice for 99 weeks.
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Reviewsd by: John H.S. Chen, D.V.M. w%/[‘ﬂ%(/ ‘27/5'/?7

Section I, Toxicology Branch II (H7509C) ' e
Secondary raviewer: Yiannakis M. Ioannou, Ph.D.‘.,4,'//,.7%/‘/‘Z/é//s /
Section I, Toxicology Branch II (H7509C) - ‘

Review of the Registrant's Response to the Previous Review Comments

Concerning the Rat Teratolo Study with Prodiamine (Toxicology Branch
Memorandum of January 12, I§87, Winnie Teeters) '

Registrant's Response: "EPA has concluded that a NOEL for developmental
toxicity has not been established based on the incidence of ocular ah-
normalities observed at the lowest dose tested, 100 mg/kg. The Agency's
conclusions were primarily (if not solely) based on historical control
data provided by the testing laboratory. While we believe such d4ata ara
useful, it should not preclude statistical or other evidence which does
not support this conclusion." "The Agency also determined that micro-
phthalmia and/or anophthalmia exceeded overall historical control in-
cidence for these ocular abnormalities, thus demonstrating compound re-
lationship. As with the finding of omphalocele, there was no dose-rasponss«
relationship. In this cage, however, these observations were notad

at the low and high dose levels, but not the mid-dose. As we previously
indicated, these malformations are reported to occur in this strain as
congenital anomaly which is inherited as an autosomal racessive trait
(Appendix 2 attached). Furthermore, the incidence of these malformations
occurring spontaneously is quit2 variable and recent historical control
data clearly show these lesions to be increasing in occurrence (Appendix

1l attached)."

"Finally, malformations r2port2d in this study would r2adily be
demonstrated in a proper reproductive effects study if conducted at
adequately high levels. The in-life portion of a two-generation re-
production study in rats with prodiamine will be completed shortly.
This study is being conducted at lavels up to 2000 ppm prodiamine in
the diet (roughly 2quivalent to 200 mg/kg) . No ocular abnormalities
Attributable to prodiamine and no evidence of omphalocele, micro-
phthalmia or anophthalmia have been observed in any of the tr2atment
or control groups (Appendix 3 attached). This observation furthar
l2ads i3 to believe the abnormali-ies are ctandom and laboratory and/or
population specific.” "A NOEL for levelopmental toxicity has been da-
monstrited for this study because (a) Yo dose-r2sponse for any raport=i
malformations was observed, (b) Microphthalmia and anophthalmia oc=zur
in this strain 2s congenital anomaly, (c) Recent historical control
data show these malformations are variable. and spontaneously increasing
in occurrance and (d) Yo evidence of these malformations has heen :
observed in a rat reprodustion study conducted at level higher than
presumed effect levels in the tecatology stuly.”
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Reviewer's Comments: The submitted addendum with the most reqent
historical control data for Charles River COBS CD rats (Appendix 1)
and a copy of the manuscript by Kinney et al. concerning ocular
defects in the Charles River CD rats (Appendix 2) provide adequate
information for the spontaneous occurrences of microphthalmia and
amophthalmia in the Charles River COBS CD rats. The incidences

of ocular malformations at the 100 mg/kg level were found within
‘the range for the historical control data recently submitted. The
Regigtrant's explanations for the unusual incidences of such ocular
.abnormalities found at the 100 mg/kg dose group are considered to
be reasonable. Since these incidences of omphalocele and ocular
malformations cannot be confirmed in a rat reproduction study
(Hungtington Research Center No. VCL 73/871075, February 22, 1988;
Appendix 3 attached) at levels up to 2000 ppm prodiamine in the
diet (equivalent to 100 mg/kg), we agree that the NOEL for develop-
mental toxicity should be 100 mg/kg.

Recommendation: Registrant's response to the deficiencies cited in
the previous Toxicology Branch review of this study is considered
adequate and acceptable. The study is upgraded from Core Minimum
to Core Guideline.

Developmental Toxicity NOEL = 100 mg/kg

Developmental Toxicity LEL = 300 mg/kg (based on
increased incidences
of omphalocele)
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Reviewed by: Winnie Teeters

Section V , Tgx. Branch (Ts-769(:c):h '

Secondary reviewer: Laurence D. Chitlik, D.A.B.T. ﬂa.,bran.— Y/t
Section V , Tox. Branch (TS-769C)

DATA EVALUATION REPORT

STUDY TYPE: Teratology in Rats TOX. CHEM. NO.: 72A
ACCESSION NUMBER: 263739 MRID NO.: - Tox. Proj No. 2250

TEST MATERIAL: ﬁrodtamine Technical

SYNONYMS: (Rydex)
STUDY NUMBER(S): WIL-15150
SPONSOR: Vesicol Chemical Corp.

TESTING FACILITY: WIL Research Labs., Inc.

TITLE OF REPORT: A Teratology Study in Rats with Prodiamine Technical
AUTHOR(S): M.D. Nemac, B.S. '

REPORT ISSUED: 11-11-85

CONCLUSIONS: The NOEL for maternal toxicity is 300 mg/kg and the LEL is 1000 mg/kg.
based on depressed body weight gain,

A NOEL for developmental toxicity has not been determined in this study
based on the conclusion that there is a compound related increase in the incidence
of ocular anomalies at the lowest dose tested, 100 mg/kg, which, consequently, is con-
sidered the LEL for this effect.

Classification: Core-minimum, but 1t is necessary to establish a NOEL for develop-
mental toxficity in another study. Since the sponsor has indicated
that the ocular anomalies noted in the present study have been reported to have a-
genetic origin, any data provided to support this claim will be considered in a
reevaluation of the present study. ‘
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aaditionally 1 hour after each dose.

Results: Survival was lUU% in all study groups. Alcpecia, the primary
clinical observation, was noted in each group, including the control, but
with higher frequency in the mid and high dose groups. Yellow urcgenital
staining was observed sporatically in S rats in the high dose group during
gestation days 7-20 and orange—colored urine was seen after: dosing in each
‘treated group. _

2. Meight:
Methcds: Females were weighed on gestation' days 0, 6, 9, 12, 16 and 2u.

Results: then mean body we1ghts during gestatmn days 0-20 were compared,
there were no statistically significant differences between the control and
‘each test group (see following Table 3, copied fram the report), but treated
groups weighed less than the controls for days 9, 12, 16 and 20 and the
differences were greater (up to 4% decrease) tor the high level. When body
weight changes, a more sensitive weight parameter tor this test, were campared
(see followiny Taple 4, copied fram the report), the mid ana high dose yroups
gained less than the controls for days 6=9 (p<V.05 for each) and days 6-16
(p<V.U5 and 0.Vl for these treated groups, respectively). Although weight
changes tor all treated groups tor days o=2U0 and U=-20 were also lower than
controls, they were not statistically ditterent.

3. Gestation Lay <U Cesarean Section bLata and Maternal Necropsy -Examination:

Methods: All females were sacriticed by carbon dioxide asphyxiation on
gestation day 2U. The abdaminal and thoracic cavity contents were examined.
The uterus and ovaries were exposed and the number of corpora lutea on each
ovary, the numper and location of fetuses (viable and nonviable), early and
late resorptions and total number of implantation sites were recorded. Uteri
with no evidence of macroscopic implantation were stained with ammonium
sulfide.

- kesults: There were no statistically significant differences between the
control and test groups for fetal sex ratios, mean numbers of viable fetuses
and implantation sites, and mean fetal weights, but the mean number of corpora -
lutea was lower in each treated group (statistically significant (p< 0.0S5]
only for the low dose (100 mg/kg/day group]l). The mean post-implantation
loss for the low dose group was also lower (p<0.05) than for the control
(U.9, 0.4, 0.7 and 0.7 for the control, low, mid and high dose graups, respectively).
These data are shown in the following Table 5, ccpied fram the report.

‘Five dams each in the control and mid dose groups and four each in the
low and high dose groups were non-yravid; all were ammonium sylticde negative.

Cystic kidneys wereAnoced in 1, ¢ and 3 dams of the control, mid and high
dose yroups, respectively. Une dam each in the law and high dose groups

showed hyaronephrosis. One control dam had a tused placenta at two sites
and a high dose dam showed inflammiation of the uterus and vagina.

4. Fetal Morphological Lata: . :
Methous: kach tetus was weighed, sexed, tagged and examined externally. @
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Late resorptions were discarded after measurement of crown-rump length.
Approximately one-half of the fetuses fram each dam were placed in Bauin's
fixative for soft tissue examination via Wilson's sectioning technique. The
remaining fetuses were eviscerated, fixed in alcohol, macerated in potassium-
hydroxide and stained with Alizarin Red S for skeletal examination.

Results: Several fetuses had external malformations. Qmphalocele was
- noted in all groups except the low dose; the incidences (litter) were 1 (1),
0 (U), 4 (2) and 1 (1) for the control, low, mid and high doses, respectively.
Cleft palate was noted in one fetus ot the high dose group. Microphthalmia
and/or anophthalmia was noted in two fetuses of the same litter in the low
dose group ana in four fetuses (2/litter) of the high dose group; no control -
tetus showed this anamaly.

The numoer of fetuses and litters with malformations and the corresponding
percentages are shown in the following t'vo tables (#6 and #7) copied fram the
report. None of tne incidencies for treatea groups were statistically signifi-
cantly difterent from the controls. : <

unly one tetus (high dose) had a visceral malformation, a malpositioned
testicle; one of his littermates was the pup in this group having an omphalo--
cele. - .

Two skeletal malformations: vertebral ancmaly (with or without associated
rib anomaly) and sternoschisis, were noted; they both occurred in the same
high dose pup (which also had microphthalmia). Vertebral ancomalies were also
noted in one pup each in the control and low dose groups. .

The only variations noted were those for the urinary tract and skeleton, with
the latter being much more prevalent. The only visceral variation was the
finding of "renal papilla(e) not developed and/or distended ureter(s)"; treated
groups had an incidence comparable to or less than the control (see following
Table 9, taken fram the report, for all variation percentages). Several skele-
tal variations were seen; the most trequent were: l4th rudimencary ribs, un=
ossified Sth or 6th sternebrae and malaligned sternebrae. For each of these,

a treated group had a higher incidence than the control; sternebral variations .
were found most often in the low dose and the rudimentary ribs most often in the
mid dose. Consequently, there was not an apparent dose-response relationship
discernable among these skeletal variation daca. ‘ ,

5. Liscussion and Cunclusions:

There was™a definite adverse ettect on body weight yain for the mid ana
high dose groups auring the period of 6=Y days ot yestation, and the low aocse.
gyroup showed the same effuct but to a much lesser degree (Y, 7, 3, and 3 g
mean gain tor the control, low, mia ana hiyh dose groups, respectively). Gains
for these two groups.were also signiticantly lower for days 6-16. But this
early pericd (days 6~9) was the only period for wnich there was an cbvicus
difterence between the low and mid aose groups; in fact, for all other periocds.
the gains for the mid dose group were the same (days 6-16) or greater than
for the low dose group. The changes in body weight for the mid group amounted
to only a 3% decrease. Although the depressed body weight for the high aocse
group was low also, only a 4% decrease, this group's difference in gain reached
the V.01 level of significance and a depressed gain was consistently seen atter
treatment began. Consequently, it is concluded that the high dose group was
.the only one showing a biologically signiticant adverse effect on weight gain.
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Rev1ewed'by§ Winnie Teeters
Section V., Tox. Branch (7S-769C)

Secondary reviewer: Laurence D. Chitlik, D.A.B.T. ZAL.: |
Section V , Tox. Branch (TS-769C) fo e 1Y31/0L

| DATA EVALUATION REPORT |
'STUDY TYPE: Rabbit teratology TOX. CHEM. NO.: 727 A

ACCESSION NUMBER: 263739 MRID NO.: - Tox. Proj. No. 2250

TEST MATERIAL: Prodiamine Technical

SYNONVMS: (Rydex)
STUDY NUMBER(S):.HIL-15153

SPONSOR: Vesicol Chem. Corp.
TESTING FACILITY: WIL Research Labs., Inc.

TITLE OF REPORT: A Teratology Study in Rabbits with Prodiamine Technical

AUTHOR(S): M.D. Nemec, B.S.

REPORT ISSUED: 11-7-85

CONCLUSIONS: A NOEL for maternal toxicity was not established and the
LEL is 100 mg/kg (LDT), based on an adverse effect on body
weight gain., The fetal developmental toxicity NOEL is 500 mg/kg (HDT)
and the LEL is greater than 500 mg/kg.

Classification: core-minimum
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Resultss Although it was stated that individual observations were
recorded, only data summarized by groups were reported.

No rabbits died; four aborted and were sacriticed prior to
scheduled time, they were: one from the control group on gestation
day 28; two from the low level, both on day 29; and one from the
high level on day 26. The incidence was not dose-related and is
considerea to represent spontaneous occurrences.

Decreased defecation and urination were the most prevalently
noted signs; the incidence/number of affected animals were markedly
.greater for the high level (100/13 for defecation and 92/13 for
urination) compared to the controls (19/8 and 27/8, respectively)
and slightly greater for the mid level (34/11 and 35/9, respective=-
ly). - .

Hair loss appeared to be evenly distributed among the groups.

The incidences of "red material"™ found on thé cége papers of 2,
1, 1, and 1 rabbits did not correspond to the number of abortions,
which were 1, 2, 0 and 1 for the control, low, mid ana high dose
groups, respectively.

2. Body Weights:

Methods: Maternal body weights were recorded individually on
gestation days U, 6, 12, 18, <44 and ¢Y9 and mean weights were
calculated for these days and mean changes for the corresponding
intervals and for 6~l13, 18-29 and U=4Y days of gestation.

Results: Body weight gain was markealy decreased in the high dose
group, moderately atfected in the mid group and clearly decreased
in the low group. Weight changes for the groups are shown in the
"following table (Table 4 of the report).

Throughout treatmont. gains for the low, mid and high groups
were considerably less than for controls and the mid and high groups
lost weight between gestation days 12-18 and 6~18, when their weight
changes were statistically significantly different from the control
group (p<0.05 and p<0.0l, respectively, for the two groups at both
intervals). This adverse effect persisted for the high group, al-
though not statistically significant, for the interval 18-24 days.
Both the mid and high groups gained considerably more than the
control and low groups for the period 24-29 days of gestation.

Body weight gains for the entire study (days 0-29 of gestation)
for the treated groups were less than for the concrol, but were:
significantly lcss (p<0.05) only for the high group.

~.
~
~

3. Food consumption:

Methods: Individual food consumpcion was recorded daily from days
0-29 of gestation. Food intake was calculated as g/animal/day
and as y/kg/day for corresponding body weight gain intervals.
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Results: Food consumption data generally corresponded to weight gain
data except that significantly different values were only obtained
for the high dose group. For this group, food consumption was

less, compared to controls, for periods 12-18, 18-24 and 6-18 days

of gestation (p<0.0l1 for g/animal/day for each interval). During
treatment days 6-18 and the posttreatment days 18-29, food con-.
.sumption was lower for the low and mid dose groups also, compared to
the controls, but the differences were not significantly different."

4. Gestation Day 29 Cesareah Section Data:

. Methods: All surviving females were sacrificed on gestation 29 by
an intravenous injection of T-6l Euthanasia Solution. The contents
of the thoracic and abdominal cavities were examined. The number
of corpora lutea of eact ovary and the number and location of
viable and nonviable tetuses, early and late resorptions ana the
total number of implantation sites were recorded. Uteri with no
macroscopic evidence of implantation were opened and placed in 1luUsg
ammonium sulfide solution. Dams which aborted were sacrificed that
day and examined as for those at scheduled sacrifice. tach fetus -
was weighed individually, sexed and tagged for identitication.

Results: There were no dead tetuses for dams sacrificed on day 29
of gestation. The mean number ot implantation sites, corpora lutea
and viable tetuses were comparable between treated groups and the
control. There was some slight variation in the sex ratios among
the groups but the differences were not notable. The mean num-

ber of early and late resorptions per litter for the control group
was only U.l for each type and treated groups had more early
resorptions (0.7, 1.2 and 0.4) and equal or greater late resorptions
(0.2, 0.1 and 0.7, respectively, for the low, mid and high dose
groups), resulting in higher postimplantation loss for treated
groups which was somewhat trend-like for dose response relation- .
ship (0.3, 0.9, 1.3 and 1.1 for controls, low, mid and high dose
groups, respectively). Mean fetal weights and the mean numbers of
live fetuses/litter were comparable among the groups. None of

the data for these parameters was significantly aifferent

between control and treated groups. These fetal data are shown

in the following table, No. 7 copied from the report.

S. Necropsy Examination:

Methods: The methods for this examination have already‘pien~stated
in Number 4, above, for cesarean section aata. i

Results: Four dams aborted: a control on day 28; twq low dose dams,
both on day 29; and a high dose dam on day 26 of gestation. There
were no notable finaings for the control and high dose dams which
aborted. Une aborted dam of the low dose group hau a pale-liver
and biliary stasis; the other aborted dam of this group had a her-
niated umbilical cord with cyst-like formation and accentuation of
hepatic lobular markings.

The most prevalent findings at scheduled necropsy were ascities,
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pulmonary congestion, soft mesenteric lymph nodes (some with fluid)
and accentuation of hepatic lobular markings. The incidence did—meos
did not appear to have any relationship to treatment.

The incidence of nongravid does was 3, 0, 3 and 8 for the .
control, low, mid and high dose groups, respectively; all were neg-
~ative for sulfide staining. From the 18 does in the high dose group,

~only 9 litters were available for examination at gestation day 29.

6. Fetal Morphological Data:

Methods: Each fetus was subjected to an external examination, to
include but not be limited to examination of the eyes, palate

and external orifices. The crown-rump length of late resorptions
was measured and the tissues were discarded. Each tetus was
examined by a modification ot the Staples fresh dissection
technique. The brain was examined following a mid-coronal slice. -
Eviscerated tetuses were skinned, fixed in alcohol, macerated in
potassium hydroxide and stained with Alizarin Red S. External,
visceral and skeletal findings were recorded as developmental
variations or malformations. - :

Results: The following table, Table 8 of the report, presents the
number of fetuses and litters with malformations. The only
findings with an incidence of greater than a single fetus/group
were skeletal vertebral anomalies in two fetuses each of the
control and mid level groups and 2 fetuses with cardiovascular
anomalies and 4 with cataracts, all in the low dose group. The

4 fetuses with cataracts came from one litter but the other
malformations for this group occurred in one fetus/litter.

There was no dose-response relationship for any of these findings
nor were any of the dosed groups statistically significantly
different compared with the controls.

The most prevalent visceral variations were those of major

blood vessels and absent or small gallbladder; for the blood vessels

- the incidences (litters) were 18(8), 13(7), 17(10) and 1(1) and for
the gallbladder they were 1(1), 3(2), 5(5) and 2(2) for the control,
low, mid and high dose groups, respectively. The percent incidence
for visceral and skeletal variations are shown in the next tabple
(lable 11 of the report). There were no external variations. The
most prevalent skeletal variations were those for 13%h ribs (rudi-
mentary and full), 27 presacral vertebrae, bent hyoia arclies, ana 7th
cervical ribs. For all but one of these findings there eitner was
an inverse litter percentage dose-response relationship or the con-
trol group had the highest incidence; but for malaligned sternebrae

- the percentages were 7.1, 12.5, 13.3 ana 22.2 for the control, low,
mid and high dose groups, respectively. The only significant (p<
0.05) differences trom controls for the litter variation incidences
were a decrease in the high dose for major blood vessel variations
(control-8, low dose-l) and an increase in the incidence of unossified
Sth or 6th sternebrae for the low dose (control-l, low dose-6). For
each of the skeletal variations mentioned above, the historical con-
trol had a higher range (litter percentage) than the highest values
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the historical control showed a higher litter percentage ingy gqst
than found for treated groups in the present study. The lagtﬁ 5
situation applies to the only litter incidence which had any sem-
blance of a dose-response effect, that for malaligned sternebrae

for which the incidence was 7.1, 12.5, 13.3 and 22.2 % for the
control, low, mia and high dose groups, respectively. Yet the his-
torical control had a range up to 55% for this finaing.

The number of litters available from the high dose level was
only nine. This number is fewer than required (12) and thereby
reduces the sensitivity of the test. This low number is acceptable
_for this study, however, since there is no indication of a fetal
effect. : o

The decreased maternal body weight gain during treatment seen
for the low level, although not significantly different from con-
trol, usually would be taken as evidence for a compound effect be-
cause of the marked dose-related effect on body weight noted for
the mid and high dose levels; however,' because small body weight
variations are quite common, particularly for this species, one
has less confidence accepting a non-significant decrease as a true
compound effect. Yet, the gains shown by this group for several
periods are considerably less than for the controls: only 51% of
control gain for days 6-12, 22% for days 12-18, 38% for days 6-18
and 54% for the entire study, days 0-29. These are substantial
differences to attribute just to normal weight variability. Con-
sequently, it is concluded that a NOEL for maternal toxicity has
not been established and the LEL is 3UV mg/kg (LDT), based on
an adverse efrtect on body weight gain.

The NOEL for tetal developmental toxicity is the high dose,
S0V mg/ky, since there was no convincing evidence tor any fetal

eftect, and the LEL tor this parameter is greater than. 500 mg/kg,
the highest dose tested.
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ﬁeviewed bys &;hn H.S. Chen, D.V.M, W [MW lz'/é/??

Section I, Toxicology Rranch II (R7509C ; o
-~ Secondary reviewer: Yiannakis M. Ioannou, Ph.D.(\}A{-ﬂ. /)/C/ﬁ

Section I, Toxicology Branch II (H7509C)

geviéw of the Registrant's Response to the Previous Review Comments
Concerning the Rabbit Terato ogz Study with Prodiamine (Toxicology
innie Teeters) :

Branch Memorandum oOf 3anua2y - , W

'Registrant's Response: "On page 1 of the EPA Data Evaluation Report

~evaluation."

of this study, the Agency concluded that a NOEL for maternal toxicity
was not established and the lowest effect level (LEL) was 100 mg/kg, -
the lowest dose tested (LDT). On page 7 of this same report, the
Agency concluded that the LEL was 300 mg/kg (a contradiction to their
earlier statement). "In the range-finding study with rabbits to es-
tablish levels for the teratology study’, a clear demonstration of
maternal weight loss was observed at both the 500 and 1000 mg/kg levels.
Weight losses at these levels were pronounced, whereas at lower levels
(50, 125, and 250 mg/kg) overall weight gains were similar to control.
There is mutual agreement between the Agency and ourselves on this

"Maternal weight loss was also reported in the teratology study
and to a large extent demonstrated a similar and predictable pattern
in that this observation was statistically significant at both 300
and 500 mg/kqg levels during the dosing period, but not at the 100 mg/kg
level. We agree with the Agency's analysis that small body weight
changes are common in this species thus resulting in less confidence
accepting a non-significant decrease as a true compound effect. We
do not agree however with the Agency's conclusion that the weight
variations between controls and the 100 mg/kg level were compound
related. It is important to note that prior to dosing (Days 0-6),
control animals esatblished a weight gain pattern which was approxi-

-mately 1.5X that seen in the other three groups. A similar pattern 2an

and should be expected during the dosing period and in our opinion
did occur." ' _ .

"The mean maternal body weight change for 25 studies conducted
at the testing laboratory demonstrates the variability of this para-
meter in control animals and tends to give confidence only to those
findings which are statistically significant (Appendix 1 attached).
A NOEL for maternal toxicity has heen Jdemonstrated for this study
becuase (a) No statistical significance was attributed to maternal
weight loss at 100 mg/kg, (b) A range-finding study clearly demons-
tzated a NOEL for maternal weight loss at S0, 125, and ‘250 mg/kg, -
and (c) Non-statistical lower weight gains at the 100 mg/kg level
in the teratology study can be attributed to dissimilar predosing

weight gain patterns.”
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Reviewers' Comments: The submitted addendum with table (Appendix 1)
provides adequate information concerning the spontaneous matetnal

body weight changes in theé New Zealand white rabbits established by
the WIL testing laboratory (Historical control data for 25 studies).
The small body weight changes at the 100 mg/kg level were found within
the range for the historical control data recently submitted. the
Registrant's explanations for the establishment of NOEL for maternal
toxicity in this study are considered to be reasonable. We agree that
- the NOEL for maternal toxicity should be 100 mg/kg. ‘ .

Recommendation: Registrant's tesponse to the deficiency cited in the
previous Toxicology Branch review of this study is considered adequate
and acceptable. The study is upgraded from Core Minimum to Core

‘ Guideline.

Matetnal Toxxcxty NOEL = 100 mg/kg
Maternal Toxicity LEL = 300 mg/kg (based on an adverse
effect on body weight gain)’
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83-4 - Rat - Reproduction | : .
Reviewed by: John H.S. Chen, D.V.M. —$eud, (17 Q/W ( ‘."/_E/F?
e

Section I, Mcologz Branch -Mar?s (msoxp)h ’ y
Seccrdard reviewer: iarnakis M. Iocannou oDe
Section I, Toxicology, Branch - HFAS (H7599C) g{lig« /2////8'7

. 007660
DATA EVALUATION REPORT
Study Type: Rat Reproduction Tox., Chem. No.: 727A
MRID No. 405934-21 & 405934-22
Accession No.: ' EPA File Symbol: 55947-UR

Test Material: Prodiamine (ABnt:ch No. CBS177)

Study Number(s): VCL 7_3/871075 |

Spensor: Sandoz Crop Protection Corporation
Des Plaines, IL 60018

Testing Facility: Huntington Research Center Ltd., Huntingden,
‘ Cambridgeshire, England -

Title of Report:  Effect of Prodiamine on Reproductive Function of
T™wo Generations in the Rat

Author(s): Cozens, David D., et al.

Report Issusd: February 22, 1988
- onclusions:

Parental Toxicity NOEL = 200 ppm

Reproductive Toxicity NOEL= 200 ppm

Levels tested: 0, 50, 200, & 2000 pgm in the diet
Classification of Data: Supplementary h

" (Deficiency: lacking of test mat;i'ial,purity
information in this report)
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I. Materials end Methods:

1. Test Material

- A single batch of prodiamine (C85177) was used in this study. Diets

containing 0, S0, 200, and 2000 ppm of technical prodiamine were Prepared

weekly in the Labsure Laboratory Animal Diet No. 2. Dietary analyses to

examine the hamogeneity of mixing and stability of the test diets were per-

formed prior to the commencemant of the study. During the course of the
©  study, diets were analyzed for the intendsd concentrations on weeks i, 11,

. 15, 20, 25, 34, 40, 43, 49 and 53. All mean results were within 11% of )
nominal values (See Addendum E - Table 1). A

2. Animals and Experimental Design

Four-week old male and female Sprague Dawley Crl:COBS CD(SD)ER rats were
obtained fram Charles River (UK) Ltd., Margate, Kent. A total.of 112 males
and 112 females were chosen for the study following an acclimatization period
of 7 days. Selected animals were randomized, assigned to 4 study groups and
designated as the F, parental generation. B

At study initiation, the F, animals were 6 wesks old. Throughout the course

of this study, all animals were maintained in an envircnmantally controlled
roam and were provided tap water and the Labsure Laboratory Diet No.2 ad libitum.
Parental anmlsofmmmmmaqdmmmnm; females
were individually housed following mating. After 70 days of treatment, females
were paired with males from the same dose group for 20 days to produce the Fi,
litters. Vaginal smears were taken dail t the mating period. On
day 21 post partum, 24 male and 24 female pups per group were selected to form
the basis of the Fi5 Jeneration. Shortly following (approximately 10 days) the
weaning of the Fla pups, Fo males and females were remated employing alternative
pairing and mating techniques. They were also mated for a period of 20 days

. during which daily vaginal smears were taken. At day 21 post partum, 24 male
and 24 female pups par group were selected to form the basis of the Fip generation.

After the Fip litters had weaned, Fo males and ferales ware sacrificed and
microscopically. Due to a relatively high incidence of total litter
loss in Fi15 control and test groups, Fiph offsprings ware used as F1 perental
animals. &;mmkﬂlﬁ, necropsied and discarded, After 12 wesks of
treatmarit, Iy animals were peired as described to produce F2p and Fp litters.
Pups from the Fx litters (24 males and 24 females) were selected as FQ parental
animals. After the F2 pups had weaned, the perental Fi males and femsles were

|

Animals were examined daily for mortality and signs of toxicity. Detailed
eaninations were conducted weskly. All animals were weighed weskly. During «
the mating periods of each generation, all animals were weighed daily and daily.
weighing continued until parturition. Weights were alsoc reported for days 0,

7, 14, 17,and 20 of pregnancy.pmms that littered were weighed on days 0, 7, 14

W@




II.

-

and 21 mém. Ebodmtak.otntsmncord-dmklytcruchcag.
cfa‘niml:dn'mqtmmtmgandmnm periods. Consumption by female
ratsmmmnklymnngth.ﬁm3mmtmwmq

at the time of parturition., water consumption was measured on a daily basis -

forudxcaqu'ofanimlsd::rirxqth.initialtwaM£imlthotthc
Premating treatment period of each generation.

Gestation lengths were recorded and parturition was cbserved when possible.
At parturition, the sex number of live and dead PUpPs ware recordsd: pup sutvi-
val was recorded daily. Pups were examined for external abnormalities and
weighed on days 8, 12 and 21 post partum. Animals found dead or killed in a -
woribund state were subjected to.a gross necropsy: all abnormal tissues were

preserved in 1% formalin., Liver, kidneys, Pituitary and gonads from the Fo and

F1p adults in the control and high dose groups were weighed. Selected tissues

were examined histologically. The routine stain used was hematoxylin and ecsin..

4. Statistical Msthods

Statistical analyses were performsd routinely on litter data using the litter

as the basic sample unit. Non-parametric tests (Kruskal-Wallis and Jonckheere
ware generally used for values of litter size, Pup mortality, and mean pup -
weights as these values rarely follow a normal distribution. Organ weights
were analyzed by analysis of variance adjusting for final bodyweight as co-
variate provided that this was found to be a significant relationship (P<0.01;
F test)., Where appropriate, a long transformation failed to stablize the
variance, the organ weights were analyzed by the Kruskal-wallis test, Treat-
ment mesans were corpared with control values by Wwilliams' test or its non- -

parametric equivalent
Reported Results:

1. Test Material Analysis _ _
The stability of prodiamine in rodent diet, stored at roam temperature,

)

Qu confirmed for up to 18 days (Table 4.1). The variation in stability data

cbserved for diets at 100 ppm may bs attributed to the lack of homogeneity
of the criginal preparation. Results of the chemical analyses indicated
that the prodiamine concentrations in test diets were generally within 11% of
norminal valuse. However, the difference in parcent recovery (msan value)
from top, middle or bottam samples did not vary by more than 2.4%.



2. Ciinicay Examination
\

Clinical examihation of parentalhmales and females indicated
no treatment-related effects,

3. Mortalitx

Dietary Leve] (ppm)
Parent Males Females
Generation J 50 200 2000 G“‘EU"IUU“IEEU
Fo ] )
Fla 1 0 0 0

0 0 0
Flb .0 0 1 0 0 1 2 3
Total I ) I 0 3 3 ¢« 3
' Results: None of the deaths appeared to he associated
with treatment. . ‘

4. Body Weights (g)

Treatment Week

Dose L 1l (ppm) | 14 27

50 379 503 543 668
200 ° 382 503 546 673
2000 377 499 S39 664
Flb Males: 0 110 412 503 641
50 118 414 501 644
200 112 403 488 610
2000 11l 404 494 612
Fo Females: 0 239 294 307 333
50 239 291 31§ 328
200 241 293 320 332

' 2000 226 278 290 17
Flb Females: 0 99 245 281 343
Lo 50 103 250 289 157
200 101 248 292 359
2000 99 234 266 a3

Results: Ae week 27, the body weights of FPo and F1b males
receiving 2000 PP® were 99.6% and 95.5% of the control mean,
fespectively. At the Same week, the body weights. of Fo and
Flb females receiving 2000 PPR were 95.2% ang 94.2% of the
control mean, respectively. ag so and 200 PP®, there was
RO consistent pattern of weight change during this study.

5. Water Consumption

Mean water consumption values were essentially similar
in all groups.




v o T

§. Pood Consumption (g/Week)

Treatment Week

Dose Level (ppm) 5 10 14 27
Fo Hales: ——o g BT Tz 1T 157
: 50 188 174 176 187
' 200 191 178 178 185
. 2000 189 173 175 184
Fla Males: 0 111 206 200 ———
50 119 202 196 -
200 113 206 196 -——-
2000 107 199 192 -
. Flb Males 0 135 193 194 -
50 133 189 190 -
200 134 178 194 c=-
2000 131 186 190 -

Fo Females: 0 140 127 —— o=
50 140 127 ——— ——-
200 142 128 -——— -
2000 141 128 —— ———
Fla Females: 0 98 145 136 <==
50 97 145 137 ——-

- 200 95 140 131 ——-

2000 93 137 130 -
Flb Females 0 111 132 127 ——-
50 114 133 134 -

200 109 131 133 ===
2000 108 126 126 c—-

Results: Parental male and female food consumption

data indicated no significant differences (P>0.05)

among dose and its corresponding control groups.
However, the mean achieved intakes of test substance
were essentially proportional to the dietary con- .
centrations. However, food conversion ratios of females
at 2000 ppm indicated less efficient food utilization
than in the controls.

7. Organ Weights ' 1
Absolute Wbi;hts Adjusted Weights

Dose Level (ppm) Bod Liv Adr Tes/Ova Liv Adr Tes/Ova
{+] ..3. gg’ :: 3 5;.‘ ‘Tﬁ’ 7’:‘ 5;05 -

50 661 . 22.0 56.5 ‘093 22.04'56.6 -
200 668 22.6 56.0 4.83 22.4 55.9* -
2000 662 25.7 53.0 S5.06 25./8%#53, 1#*-
Fo Females: 0 335 12.9 66.6  99.4 12.8 66.5

50 337 13.1 69.8 88.0 13.0 69.6
200 340 13.5 73.0  98.0 13.3 72.6
2000 323 14.1 68.0 98.0 14.5**68.8

(&
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7. Organ Weights 1
Absolute Weights Adjusted Weight
Dose Level (ppm) Bod ©Iv Adr Tes/Ova Liv Adr Tes?O:a'
? g’: 7?6 ZGoS 5:05 5065 73:6 §§o4 - »
.50 733 27.0 S54.9 5.09 26.2 54.3 -
200 691 25.4 56.5 4.89 26.2 57.1 -
2000 694 27.9 54.6 5.04 28.7**55.1 -

Flh Females: 0 354 13.5 6l1.5 80.0 13.8 -
S0 382 14.1 66.7 71.5 13.7 =~

200 385 13.8 65.9 79.9 13.3 -

2000 342 14.4 61.4 77.4 15.0%*~

~ Fla Males: 0 56 2.9 20.8 0.32 2.9 20.7 0.32
(Weanlings) 50 58 3.1 21.4 0.34 3.0 20.9 0.33
200 56 2.9 21.6 9.32 2.9 21.4 0.32
2000 53 - 2.9 21.5 0.31 3.1*%22,2 0.33,
Fla Females: 0 52 2.6 21.0 19.3 2.6 20.6 19.3
(Weanlings) 50 55 2.8°21.0 18.3 2.7 19.7 17.3

200 52 2.7 20.0 16.3 2.7 20.3 16.3
2000 50 2.8 21.0 - 18.7 3.0**21.8 19.6

Flb Males: 0 56 2.8 20.4 0.31 - 2.8 20,5 0.32
(Weanlings) 50 59 3.0 22.5 0.33 2.9 22.2 0.32
200 57 3.0 22.8 0.31 2.9 '2Z.7 0.31
2000 55 3.1 21.4 0.33 3.3%%21,7 0,34**
Flb Females: 0 s2° 2.7 20.8 18.5 2.7 21.0 18.7
(Weanlings) 50 55 2.7 21.6 18.0 2.6 21.3 17.7
200 54 2.9 22.2 20.5 2.8 22.1 20.4
2000 52 3.1 21.0 18.1 3.1#%20.7 18.3
F2a Males: 0 61 3.2 20.9 0.35 3.1 20.2 0.34
(Weanlings) 50 59 3.1 22.3 0.34 3.0 21.5 0.34
200 59 3.3 21.5 0.33 3.3**21.1 0.36
2000 56 3.4 19.5 0.34 " 3.6%**21,.1 0.36
F2a Females: 0 58 3.1 20.5 -18.4 2.9 19.7 17.8
(Weanlings) 50 57 3.0 19.1 17.6 3.0 18.8. 17.4
200 56 3.0 19.4 18.7 3.0 19.4 18.8
2000 52 3.2 19.1 18.7 3.4**20.2 - 19.4
F2b Males: 0 60 3.4 19.6 0.36 3.3 19.4 0.35
(Weanlings) 50 59 3.4 20.7 0.35 3.4 20.6 0.35
’ 200 61 3.5 23.4 0.35 3.3 23.0%0.34
. 2000 57 307 2005 0.3‘ . 309**21i0'0.36
F2b Females: 0 57 3.2 19.3 15.6 3.1 18.9 15.1
(Weanlings) - 50 56 3.2 20.4 17.7 3.2 20.4 17.1
200 56 3.3 20.5 20.4 3.2 20.3 19.3*

2000 53 3.4 19.4 17.2 3.6*%20.0" 17.4*

P < 0.05; ** P < 0.0L (different from control values sta-
tistically significant at William's test) . ' '
Bod = Body Weights; Liv = Liver; Adr = Adrenals; Tes = Testes;
Ova = Qvary. -

1 - Body Weight, Liver Weight and Testes Weight in grams;
Adrenal Weight and Ovary Weight in mg. S

>0 ..



Results: As shown in this summarized table, the relative
mean llver weights of adults and weanlings were significantly
increased in the high dose male and female groups in all
generationss when compared with that of the corresponding
control groups. Other significant changes in the relative
mean organ weights (adrenals, testes, ovary, and heart) were
observed in a specific generation only.

Histopathological EXamination of Parental Animals

Incidence of Microscopic Findings
FIE

Fo Generation Generation
Males Females Males Females
Dose Level (ppm) O 2000 0 - 2000 O 2000 0 2000
No. Examined Z8 28 <5 26 24 24 24 24
Liver 5
Foci of mono- : .
nuclear cells 2 5 -3 2 2 1 2 3
Foci of hepato- : :
cyte necrosis 1 0 1 0 0 0 0 0
& inflammation ' '
Minimal Centri- :
lobular hepato- 10 8 0 0 11 4 0 0
cyte vacuo- '
lation
Minimal peripor-
tal hepatocyte 0 0 1 0 0 0 0 1
vacuolation _
Area of dilated
sinusoids : 0 1 0 Q 1 0 0 )
Testes
Bilateral Testi~- 1 0 - - 2 -1 - -

cular atrophy '
Egididgmides ' . : : .
permatozoa 1. 0 - - 2 1 - -

absent

Qvaries

Tysts - - o o - - o 1
Corpora lutea
absent - - 0 0 - - 0 1

Results: Histopathological examination of Fo and Plb
generation adults indicated that no evidence of a treatment-
related effects on liver, testes, epididymides, and ovaries
was observed. , : . o



9. Prognancz Data

Litter Mating Dose No. Duration Pregnant Median.
Generation Level of of Gesg~- No. % Pre~coital
A ' (ppm) Pair tation ‘ Time (days)

' (days) '

Fo 1 0 28 21.9 26 93 3.0

50 27 22.2 26 96 4.0

200 - 28 22.1 26 93 3.0

2000 28 22.0 28 '100 3.0 .

2 0 27 22.1 27 100 3.0

50 26 22.2 23 88 2.5

200 27 22,3 26 96 3.0

2000 - 28 22.4 28 100 2.5

Flb 1 0. 24 22.17 23 96 2.5

S0 24 22.3 21 88 3.0

200 24 22.3 20 83 2.5

2000 24 22.3 23 96 3.0

2 0 24 22.7 22 92 ‘3.5

50 24 22.5 21 88 3.0

1200 24 22.4 18 75 2.5

2000 24 22.5 23 96 3.0

Results: The percentage of females mating and bearing
lve pups were generally comparable in all groups for
the Fo and Flb litters. Although a slightly lower
pregnancy was observed at the 200 ppm dosed group in
the second mating of the Flb generation, this was no
biological significance in this incidence. . Similarly,
median pre-coital times and gestation lengths for all
groups of all generations were comparcable. '

" 10. Pup Weights, Litter Size and Sex Ratios

Litte} Mating Dose . Group Mean Pup We.(g) Litter % Males

Generation , Level 4-day 12-day 2l-day Size at 21-da;
’zPPmy
Po 1l 0 9.3 26.5 51.9 7.4 - 52
S0 9.4 27.3 54.3 7.6 47
200 8.6 25.5 51.4 7,4 . 50
2 0 9.1 27.0 $2.2 . 1.8 48
‘ 50 9.6 -28.3 54.6 7.8 52
200 9.1 26.9 52. 4 7.8 . 52
9.1 26.6 51.0 7.9 sl

2000

@



10. Pup Weights, Litte; Size and Sex Ratios

Litter Mating Dose Group Mean pyp We.(g) Litter 3 Males

Generation - Level 4-day 12-day _2l-day Size at 2l-day
ppm T

Flb 1 0 10.2 28.2 56.2 7.0 50

50 9.4 27.9 54.6 7.6 49

200 9.2 27. 4 54.0 7.5 48

2000 9.6 - 26.2 51.3* 7.8 58

2 0 10.9 27.5 53.5 7.0 48

50 10.4 - 53.5 7.8 46

200 10.0 28.5  s4.7 7.9 49

2000 10.5 '27.0 51,7 7.4 47

*Significantly different from the control p ¢ 0.05

Results: (a) The mean pup weights in the high dose group
(20 Ppm) at day 21 were consistently Slightly lower than
the corresponding control valuye in the Po and Flb litters.
This slight reduction of mean Pup weights was considered

, of treatment although this was probably
related to systemic toxicity; (b) Sex ratios were unaffected
by the treatment of prodiamine in the Fo and Flb litters;
and (e¢) No significane difference in the mean group values
of live litter Size and the PUpP mortality wag found between
the dosed groups and their corresponding control groups in
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11. Pup Develoguent

Litter Dose Gestation Mean age (days post Pupil ceflex
Generation Level Period <coitum) for attaining (day 20)
" (ppm) (day) Surface Startle Air $ successful
righting response righting
Fo - 1lst 0 22.0 23.8 35.0 37.9 100
mating 50 22.1- 23.5 34.7 37.8 100
200 22.1 24.2 35.5* 38.4 100
2000 22.0 24.2 35.3 38.2 100
- 2nd 0 22.0 23.6 - 35.3 . 37.5 100
mating 50 " 22.2 24.1*  35.3 37.4 100
200 22.3 23.8 - 35.4 37.8 100
I 2000 22.4 24.1* 35.3 37.7 100
Flb - 1lst 0 22.6 24.3  35.2 37.7 100
mating 50 22.3 24.1 35.3 37.6 100
200 = 22.2 24.1 34.9 37.5 100
2000 22.2 24.4 3.0  37.4 100
- 2nd 0 22.8 24.6 34.5 37.4 . 100
mating S0 22.5 24.8 34.5 37.4 100
200 22.4 24. 6 34.3 37.1 100

2000 22.5 24.7 34.2 37.3 100

*Significantly different from control P < 0.05

Results: Although some statistically significant diffe-
fences in the mean ages for the attainment of developmental
landmarks (i.e., surface righting or startle response) were
observed in the Fo litters, these were associated with the
slightly lower -pup weights (See Reported Results No. 10)
rather than an effect of treatment.

‘II. Study Author's Conclusions

The study author concluded that "The administration of prodia-
mine in the diet at a concentration of 2000 ppm through two
generations of rats was associated with retardation of body
weight gain of females, with gain of Fl males slightly retarded.
Mean weight gain of females during lactation was generally
greater than the control value. Food conversion ratios of females
during the pre-mating period indicated less efficient food utili-
zation. Mating performance was unimpaired, but mean pup weight
at day 21 post partum was slightly lower than the control value.
Mean liver weights were consistently greater than the control
value. At 200 ppm, growth and reproductive performance were
essentially similar to that of control animals. -At 50 ppm,. the
performance was similar to that of control animals. Within the
context of this study, 200 ppm is considered to represent a no=
effect level."
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MEMORANDUM

Subject:

From:

REVIEWER

UNITED STATES ENVIRONMENTAL PRdTECf ION AGENCY
WASHINGTON, D.C. 20460

007973

JN 1 1990

OFFICE OF
PESTICIDES AND TOXIC

Prodiamine: ID Number 55947-WR SUBSTANCES

Tox Chem No. 727A
HED Project No. 0-0687

‘ . . 3
John H.S. Chen, D.V.M. 73 S §W@Z
Review Section'I -~*14fﬂﬁi t%iﬁ/l //

Toxicology Branch II

'Health Effects Division (H7509C)

To: -

Thru:

Registrant:

Joan I. Miller, PM 23
Herbicide - Fungicide Branch

Registration Division (H7505C)
Yiannakis M. Ioannou, Ph.D., Section Head . . WA

Review Section I
Toxicology Branch II

Health Effects Division (H7509C)

and (
: < ‘4%Uk¢az.éuanézbniw£
Marcia Van Gexmert, Ph.D., Branch Chief {/9//%“
Toxicology Branch II

Health Effects Division (H7509C)

Sandoz Crop Protection Co.
Des Plaines, Illinois 60018

Action Requested: Review of the Registrant's Response to

the Previous Toxicology Branch II Comments concerning the
Acute Rat Inhalation Study with Prodiamine 65 WDG, the
L5178Y Mouse Lymphoma Mutation Assay with Technical Pro-
diamine, the Rat Production Study with Technical Prodiamine,
and the Acute Toxicity Study with Technical Prodiamine.

Reviewer's

Comments:

1. Acute Rat Inhalation Toxicity Study with Prodiamine
‘65 WDG. Huntingdon Research Center Study No. VCL 111/86831,

November 7,

1986 (81-3).

Registrant's Response: "This study was done according

to the guidelines in place during 1986 and technically is
a sound study. It was submitted nearly two years before

the SEP's latest amendment in April, 1989 and was put into <z:é?

ﬂ

. Printed on Recyded Paper
. . -
. : 3
. ' : g




review February 1989, two months before the amendment. The
latest previous SEP, August, 1988, discusses the two re-
jection criterija for this study (particle size and maximum
concentration) but no difinitive changes are made, unlike
 the April, 1989 amendments. Under the 1988 guidelines, we
are confident the Agency will fing this study acceptable.
In retrospect, the need for this study is in question.
Prodiamine 65 wg is an end-use Product formulation. Acute
inhalation toxicity on the technical Product (Accession No.
257489), and the 75 wp formulation (Accession No. 257490)

halation. Both were classified as core guideline data and
both have a toxicity 111, caution rating. At a minimum,
95% granules are in the 420 to 2000 micron range."”

Reviewer's Comments: The Registrant's explanations for

the deficiencies o this study are considered to be
reasonable. Because both the acute inhalation toxicity
studies in ratg Previously accepted by the Agency -

(Acute inhalation toxicity with the technical prodiamine in
rats, Huntingdon Res. Center #vCL 49/84839, LC50 » 0.256g/
m3, Toxicity Category III, Core Guideline 005267; Acute
lnhalation toxicity with the Prodiamine 75 wp formulation in
rats Huntingdon Res. Center #VCL 54/8385, Lcso > 3.8 g/m3,
Toxicity Category III, Core Guideline 005267) do not in-
dicate any toxicological concerns based on inhalation, .it

Recommendation; Since the clarification of the particle size
fom 5.5 um to less than 1 um and the application of maximum
attainable concentration higher than 1.8]1 ng/L have no deter-
minable effects to altering the outcome of the study results,

The study is upgraded to Core Minimum. :

LC50 > 1.81 mg/L (both sexes)
Toxicity Category: III

: 2. Mouse Lymphoma Assay with Technical Prodiamine.
Microbiological Associates Study No. T2840.701 (84-2)

Registrant's Res onse: "The mouse lymphoma assay was con-
ducted as part os a Shttery of five mutagenicity tests.



Four of these tests, covering the three mutagenicity cate-
cories, have been accepted by the Agency and a]l] tested
Négative. As the mouse ] i

replacement Study as butlined in the attached protocol.”

Reviewer's Comments: ThevRegistrant's request for con- .
ucting a CHO/H P Forward Mutation Assay to replace the-

al. (Hsie et al., A Report of U.S. Epa's Gene-Tox Program
for CHO/HGPRT Assay, Mutation Res. 86: 193-214, 1981),

Recommendation: Toxicology Branch II hag No objection
to the Registrant'sg request, However, the mouse lymphoma
assay with technical Prodiamine remains unacceptable,

3. Effect of Prodiamine on. Reproductjve Function of Two
Generations jin the Rat. Huntingdon Research Center Study
No. vCL 73/87107s (83-4)

Registrant'g Response: "The purity of the test materjal
was 94,3% Prodiamine,"

Reviewer's Recommendation: The study is upgraded to Core
Guideline. Parenta] Toxicity NOEL = 20¢ ppm; Reroductive

Oxicity NOEL = 200 ppm.

Registarnt's Response: "ap acute dermal Study was pre=-
Viously subm @d on technical Prodiamine January 22,
1985 to Eup File 876-EUP-44 (Endurance 65 WDG Herbicide)
and assigned Accession $256459, Results indicate an
LDS0 of >2000 mg/kg. We were under the impression that
this study was. accepted. Please advise."

Reviewer's Comments: The acute rat dermal Study with an-
LD50 of >2000 mg/kg was tested on the 65 wpgG formulation
(Core Minimum 005656; Accession No, 263738). There is
NO acute dermal study with technical Prodiamine in our
toxicology data file. .




e - -
.

00%4eg

Reviewed by: Winnie Teeters, Ph.D. :
Section V , Tox. Branch (Ts-769C) A ao/zl'/fs
‘Secondary reviewer: Irving Mauer, Ph.D. ' Z/Wél
Section VI, Tox. Branch (TS-769C) /

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity '~ TOX. CHEM. NO.: 727-A

. ACCESSION NUMBER: 260680 MRID NO,.:- Tox.Proj.No.: 2250

TEST MATERIAL: Prodiamine Technical, Lot No. C-84331, a yellow
crystalline solid with purity of 96.3%.

 SYNONYMS: (Rydex)

STUDY NUMBER(S): T2840.380

SPONSOR: Vesicol Chemical Corp.

TESTING FACILITY: Microbiological Associates, Inc.

TITLE OF REPORT: Unscheduled DNA Synthesis in Rat Primary Hepatocytes.

AUTHOR(S) : R.D. Curren, Study Director

REPORT ISSUED: 4-26-85

- PROCEDURES: Primary hepatocytes were obtained from Sprague-Dawley
rats. The assay begins with selection of a suitable
solvent, followed by a preliminary toxicity test and then the '
assay itself, which is performed with a simultaneous toxicity test,
Evaluation is based on the incorporation of tritiated-thymidine into
the hepatocyte DNA, evidenced by the presence of silver grains over
nuclei of cells which had been coated earlier with photographic

- emulsion.” The cells are stained by hematoxylin-eosin and the nuclear
and background grains counted by a colony counter. Toxicity data are
presented as relative plating efficiencies, based on viable counts
after exposure to the test material.

: The solvent selected was DMSO. The positive contrdl was di-
: methylbenzanthrgcene at concentrations of 3 and 10 ug/ml.

The cytotoxicity test utilized 10 doses ranging from 0.07-
2000 ug/ml in 2 replicate cultures. Following 18-20 hours of ex-
~posure, the cells were washed, trypsinized, stained with trypan blue
and counted in a hematocytometer. Both cultures were counted and
relative survival was obtained by comparing the treated to control

groups. :

In the.assay, 3‘rep11cate seeded plates/level wiro treated

with 7 dose levels ranging from 0.3-100 ug/ml of test material, Ggp -
positive controls, and the solvent, DMSO. 1In parallel with the }}L
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test plates, 3 cultures/level were treated with the same dilutions
for a toxicity test; counts of viable cells were made after incuba-
~ tion to obtain relative survivals and relative toxicities. After

" incubation, the cells in the assay were washed, swelled and fixed.

- Coverslips were dried, covered with Kodak NTB emulsion and stored
for 11 days, after which they were developed, fixed, and stained.
Nuclear grains were counted in 25 cells in random areas on each
of 3 coverslips/treatment. The net counts were determined by
counting 3 nucleus-sized areas adjacent to each nucleus and sub-
tracting the average cytoplasmic count from the nuclear count.

For each treatment slide, the net nuclear counts were averaged and

‘a standard deviation determined. Also reported are the Grand Mean

" 1mean of the net nuclear counts from all 75 cells at each dose level)
"and- standard deviation, and the percent of cells at each dose level
which had > 5 net nuclear counts.

~ The report contained signed statements regarding quality assur-
ance procedures. ' '

RESULTS: From the initial toxicity test it was found that Prodiamine

Technical had a relative toxicity (RT) of 100.0% at 67 ug/ml
and 13.9% at the next lower dose of 20 ug/ml. Consequently; 7 dose
levels ranging form 100-0.3 ug/ml were gselected for the assay.

: In the parallel cytotoxicity test of the assay, the highest level
of test compound caused an RT of 100.0% and the next lower level of

30 ug/ml had an RT of 87.9%, with an RT of 34.5% for the next lower
level of 20 ug/ml. These data with those for other levels of the

test compound and for the positive, solvent and untreated controls

“are shown in appended Table 2 copied from the report.

None of the levels of Prodiamine Technical caused a significant
increase in the mean net nuclear counts while both levels of the
positive control did. Thesé data are presented in appended Table 3
taken from the report. ' A

CONCLUSIONS: Under the conditions of this assay Prodiamine Technical
’ did not cause a significant increase in the mean number
of net nuclear grains, indicating that there was not an increase in

unscheduled DNA synthesis. :

Classificafionz Acceptable

AR, | 3. * SR
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s TARLE 2
PARALLEL TRXICITY TEST
. WSOEDLED A SYNTHES!S
VIARLE
ISES I VIAME CELLS/BISH BURVIVAL MELATIVE MELATIVE
TREATENT  COUNTED cELLS (110°%) %61 SURVIVAL ToXICITY
PRODIMAIIE TECMICAL (96.33)
100 ug/el 3 0.03 6,000 0.0 6.0 100,02
Bwal 3 5.0 0270 s 12.11 w.n
20 ug/el 3 .62 1.460 3.z LR WA
0wel 3 7.5 1810 %.2 "z wn
3.3 wg/al 3 2.9 1.960 na n.n 12.12
Mwa 3 ne 210 Qe .12 “wn
0.3 ug/sl 3 5.2 2.0% 4.8 5. % 3
- .
10 ﬂ'l‘.] : S.n 00'“ 17021 3..62 “.“
3.ug/el 3 0.1 0,060 1.2 ».42 o4
onsg
) 10 ﬂ‘/.] : 7'-51 zcm ".ﬂ l“.n 0.01
- 3 nn 0 e 08 LR
. Cells plates per gish:. 300,008
Survival legex = dwerage Viable Colls por Dish 1 100
Lails Miated por Bigh
Relat:ve Servivel * Servivel Indes I 1600
Survivel Inges of Cantrsl .
N
Relative Tumfv ¢ 100 - Relative Bervival
CONF IDENTIAL @ ,
Thisﬁ w&?ﬁ‘éﬂ,‘?’!&ﬁmm of Velsicol Chemical Corporation. The use of . AN .

without the permission of Velsicol or without just compensation paid to velsfiCLY, ey al " ;, .
. approval for the sale of co-pctmn products_is_a violation of this propeietsry L P R Sl SRR I an ‘}g
- should not be discloud to anyone without the” 1ssion of Velsicol Chemical Corf D
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TARLE 3 : c
WBOENLED M4 SYRTHESIS SDWMARY RESILTS ' 00“656
: M. of Mverage et Wrasd  Percomt colls
helative Slide Maclei  Orains per Wuclows fleas - with ) 3 Net
. Trastaent - Servival  Desigration Counted (+5.0.) {s S.0.)  Muciear Grains
“Prodismne Technical (96.3)
100 wg/el 6.01 A poi ot counted due to toxicity
| ] - '
¢ B )
W uy/sl 12.11 o | F -] 8.0+ 0.9
) ' € b ] 0.4 ¢ 0.7 0.4 ¢ 0.8 0.02
c -] 0.1 ¢ 0.6
20 ug/el 3.2 ] ¥ 0.0 ¢ 0.9 -
' a .002 12.3 °o° ‘.1.0 0.91
4 po-} 0.2¢+0.8
10 ug/el 1.2 [} po-] 43¢ 1.4 .
' 23 "ul ’.‘.’ "c‘ 0_1.1 0.“ :
£ = 0.0 + 0.8
3.3 ug/el nn ] ] 0.0 ¢ 0.0
' ' 25 . 003 : 1.° 002 : ‘c. 1.3:
£ re ] 0.3¢2.4
1.0 ugrel - .11 A = “.3¢1.3
) 3 0.1 ¢ 3.2 0.1 ¢ 1.3 0.2
£ o3 0.1« 1.7 '
3.7 ug/el 7. ] pe-} 0.1 ¢ 0.7
| o] - 0.4 ¢ 1.0 0.1 ¢ 0.9 0.31
) L)
10 ug/el A N Y ] P 1443 ,
' 2 S Shesl B.7¢4,9 1003
: ¢ 3 .2+ 40 ]
] :
S0uegel 0 Al ] S B3+58 :
’ 3 1.7 21 18.8¢ 7.1 1001
€ 3 19.4 » &1
pasd .
' ] -] 0.1+ 0.9 0.0 ¢ 1.0 o 03
€ Y-} 4.2¢0.8 : ‘
. 101,88 A - 0.5+ 1.0 | ~
' a .o‘ '- ‘.. 'ol ..100 ~f .o“
t 25 "-5 © .-' )
S Untreated Coatrel.
10 .
CONF IDENTIAL

This is proprietary information of Velsicol Chemical Corporation. The use
without the permission of Velsicol or without just cospensation paid to Vels
approval for the sale of competitive products is 8 violation of this propri
should not be disclosed to anyone without the periission of Velsicol Chemical |




Reviewed by: Winnie Teeters, Ph.D. L
Section V , Tox. Branch (TsS-769C) /0-2¢F%
Secondary reviewer: Irving Mauer, Ph.D. ' ‘.ﬁbzf /
Section VI, Tox. Branch (TS-769C) /L/SS‘

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity- Ames Test - TOX. CHEM. NO.: 727-A

 ACCESSION NUMBER: 260680 .~ MRID NO.:- Tox.Proj.No. 2250

. ! .
TEST MATERIAL: Prodiamine, lot no. C-85134, a gold-colored powder -
with purity of 92.9%.

SYNONYMS: (Rydex)

STUDY NUMBER(S): T4022.501

SPONSOR: Vesicol Chemical Corp.

TESTING FACILITY: Microbiological Associates, Inc.

TITLE OF REPORT: Salmonella/Mammalian-Microsome Plate Incorporation
Mutagenicity Assay (Ames Test).

AUTHOR(S): T.E. Lawlor, Study Director

REPORT ISSUED: 6-27-85

PROCEDURES: The standard set of 5 Salmonella typhimurium his~™ strains
were exposed to test substance up to the maximum concen-
tration (10 mg/plate) stated in the protocol in use by the testing
facility, both in the absence and presence of metabolic activation
(MA) provided by Arochlor 1254- stimulated microsomes from rat liver.
Using TA 100 as the indicator strain, Prodiamine was checked for
toxicity up to a concentration of 10 mg/plate, in the presence and
absence of MA. A single experiment was conducted, employing tri-
plicate plates per each of 5 dose levels of Prodiamine, a solvent
control (DMSO), and effective concentrations of known mutagens,
appropriate for each strain. It was stated that all criteria for

'a valid study as described in the facility's protocol were met.

The report contained signed statements regarding quality assurance
procedures.

RESULTS: The toxicity tests, including cbncentrations which caused

@)
130



moderate precipitation (333 mg/plate and above without activation,
and 667 mg/plate and above with activation) did not indicate any
toxicity up to concentrations of 10 mg/plate. With Prodiamine

there were no biologically meaningful increases in revertants (less -
than a doubling) at any dose for any of the strains, as seen in

the table below, data taken from Report Tables 3, 4, 5, 6 and 7.

The positive controls induced at least three-fold increases in
revertants over the average value for the appropriate solvent
control.

Avetgged Revertants/Plate

‘Strain Solvent Concentrations (ug/plate)
control

- 100 500 2500 5000 10000
TA 98 with S-9 20 31 22 23 25 20 .
“without S-9 _ 12 12 15 20 19 19
TA 100 with S-9 104 153 126 128 122 140
without S-9 84 88 92 82 98 90
TA 1535 with S-9 9 10 9 9 8 6
without S-9 17 21 20 10 8 10
TA 1537 with §-9 6 5 5 4 7 6
_without $-9 : 4 6 3 4 6 5
TA 1538 with S-9 14 13 15 17 18 13

without S-9 9 8 9 12 11 15

CONCLUSIONS: Under the conditions of this study, Prodiamine was
negative for mutation in each of the five tester

strains, with or without metabolic activation, at dose levels up

to 10,000 ug/plate (with moderate precipitation occurring at levels

of 500 ug/plate and above).

Classification: Acceptable
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Reviewed by- John H.S. Chen, D.V.M. W/”%/ /z’/lf‘/?ﬂ

Section I, Toxicology Branch II (H7509C)
Secondary reviewer: Yiannakis M. Ioannou, Ph. D\%&(/ /1//3’/70
Section I, Toxicology Branch II (H7509C)

DATA EVALUATION ai:‘pon*r

CHEMICAL: Prodiamine . Tex. Chem. ¥e.: 727A
' | EPA File Svmbol: 55947-UR
SITDY TYPE: Mammalian cells in culture gene mutation assay

in mouse lymphicma L5178Y cells

. b % A i ‘ ° f : ‘
SR e MBER T " 415581-01 : .
SYNONYMS/CAS No.,: : ,
SPONSQR: Sandoz Crop Protection Corp., Des Plaines, IL 60018
IESTING FACILITY: Hazleton Laboratories America, Inc.
Kensington, MD 20895
IITILE OF REPORT: Prodiamine technical in the L5178Y TK+/- mouse
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SONCLUSION(S) - Executive Summarv:

Prodiamine technical was nonmutagenic in the in-vitro
mouse lymphama forward mutation assay with or without metabolic

activation at the concentrations tested.

Concentrations tested: 0.5, 1, 4, 6, 8, 10, 13, 16, 20, &
50 ug/ml under the activated -
experiment; 1, 10, 40, 60, 80, 100, 130,
160, 200, & 500 ug/ml under the.

nonactivated experiment.

Study: ° Acceptable



. MATERIALS

MAMMALIAN CELLS IN CULTURE GENE MUTATION

L]

1. 7T ¢! Name: Prodiamine technical

1e3S Materis) ~
Sescription (e.gq. technical, nature, color, stabilizy):
orange crystals - .

. Batzsh s: (c_g5177 Purity: 94,3%

contami.nants: if reported, list in ca? appendix
Solvent used: mMSO
Other comments:

Negative:

- Solvent/final concentraticn: IMSO

/ N
Periodically checked for karyotype stability?

Positive: Non-activation (concentrations, solvent):
Ethylmethane sulfonate (EMS; 0.25 & 0.4 ul/ml)

Activation (concentrations, solvent): o
3-methylcholanthrene (MCA; 2.5 & 4.0 ug/ml)

Actlivation: S9 derived from
—X Aroclor 1254 __X induced Male rat X liver
phencbarbital ___ non-induced — ROUSe ___ lung
none — hamster ___ other
other —_— Other

If other, describe below C
Describe SS9 mix composition (if purchased, give details):

NADP (sodium salt) 3 mM
Isocitrate 15 mM

S9 homogenate 20 ul/ml

: mammalian cells in culture
-X mouse lymphoma LS178Y cells

—— Chinese haaster ovary (CHO) cells
— V79 cells (Chinese hamster lung fibroblasts)

—_ Other (list):

Properly maintained? (¥'/ N (circle one)

Periodically checked for Mycoplasma contamination?
- (eircle one)

'/ W (cirele one)

Pericdically "cleansed” against high spentanecus background?
- , @/ ¥ (cirele one)




B.
l.

MAUOALTAN CELLS IN CULTURE GENE MUTATION

Lecus Rxamined:
X _ th dine kinase (TX)
' selection agent: bromedeoxyuridine (Brav,

(give concentration) : fluorcdeoxyuridine (rav:
3 ug/ml trifluorothymidine (-7

-e o

—_— nypoxapthinc-quaninc-phosphoribcsyi transferase (HPRT)
Selection agent: : 8-azaguanine (8-AG)

(give concentration) §-thioguanine (6-TG)
— Na*/K* ATPase : .
Selection agent: . . ouabain

(give concentration)

— Other (locus and/or selection agent: give details):

Iest compound concentrations used: 4
Non-activated conditions: 1,-10, 40, 60, 80, 100, 130, 160, 200 .
& 500 ug/ml

Activated conditions:
' 0.5, 1, 4, 6, 8, 10, 13, 16, 20, % 50 ug/ml

IEST PERFORMANCE

a. Cells oxpos;d to test compound for:
. hours (non-activated) _4 _ hours (activated)

b. Cells exposed to positive controls for: S
4_ hours (non-activated) hours (activated)

c. Cells cxpenod to negative and/or solvent controls for:
: et hOurs (non-activated) hours (activated)

- d. After vashing, cells cultured for __2  days

(expression period) before cell selection

e. After expression, cells cultured for 10-14 days
in selection medium to determine numbers of mutants
and for _10-14 days without selection medium to

determine cloning efficiency



2.

3.

MAOMALIAN CELLS IN CULTURE GENE MUTATION

Protagel (brief description, or attach COPY to appendix, if
appropriate; include e.g. number of cell cultures: medium:

incubation times: cell density during treatment: number

of cells seeded for treatment and selection; subculture ans
feeding schedules, if necessary): :

The procedure used was based on the method of Clive et al (Mutation Res.
31, 17-29, 1975; Mutation Res. 59, 61-108, 1979). The details of test
Drocedure are attached (pages 15-16),

(include concentration ranges,
activation and nonactivation; reported results, e.g.
cytotoxicity and solubility):

L5178Y cells were exposed to ten dose levels for 4 hours either in the
presence or absence of S9 mix. Under the nonactivated assay, signi- -
ficant reductions in cell growth (10% of vehicle control cells) were
observed at 0.125 mg/ml and higher. Under the activated assay, sig-
nificant reductions in cell growth were cbserved at 0.0156 mg/ml and
higher. This assay showed that the test material appears to be more
toxic with metabolic activation than without activation. For this
reason, a second activation Cytotoxicity assay was performed using &
lower concentrations that ranged fram 0,000195 mg/ml to 0.1 mg/ml.

The test material was nontoxic at concentrations up to 0.000781 mg/ml
followed by increasing toxicity that reached near-total, cell killing
at 0.05 my/ml. These results (Tables 1 and 2 attached) were used to
select the dose levels of test material for the mutation assay.



MAMMALIAN CELLS IN CULTURE GENE MUTATION

(reported results, e.g. induction of
nutant colonies - individual colony counts and/or summary
given; mutant frequencies per 10% survivers; pesitive and
background mutant frequencies; inclusien of cencentration
levels used; number of cultures Per concentration; levels
cf cytotoxicity obtained: appropriateness of clening v
efliciencies;: include representative table, if appropriate):

In the nonactivated assay, no culture with acceptable levels of toxicity
(> 10% of vehicle control cells) had significantly elevated mutant
frequencies (i.e., twice the averaged mutant frequency of vehicle control
culture; 2 X 52.6 X 10-6 = 105, 2 X 10-6), The five cultures with
acceptable levels of toxicity (1, 10, 40, 60 & 80 ug/ml did not have a

- clear dose-related increase of mutant frequency with test material

concentrations (Table 3 attached). The cultures treated with 100,,

160, and 500 ug/ml, while excluded from the evaluation due to excessive
toxicity (< 10% of relative cell growth), did have significant increases
in mutant frequency. Because the reduced cloning efficiency at the time

. of selection contributed to the elevated mutant frequencies in cultures

treated with 80 ug/ml and higher (cloning efficiency from 71.6% to 38.1%)
and the absence of a positive correlation of mutant frequency with in-~
Creasing test material concentration at dose levels with acceptable levels
of toxicity, the test material was evaluated as negative for inducing

| activation (See Table 3).

In the activated assay, no statistically significant increases in mutant
frequency above the solvent control were cbserved (Solvent control M.F.=
48.4 X 10-6; Prodiamine treated cultures, M,F. = 56.4 X 10-6 to 78.1

X 10-6). Therefore, prodiamine was evaluated as negative for inducing
forward mutations at the TK locus in L5178Y cells in the presence of
metabolic activation system. (Table 4 attached). .



MAMMALIAN CELIS IN CULTURE GENE MUTATION

5. Ravieawar's discussion/conclusions (include e.g. raticnale tor
.acceptability or not: Necessity for repeat, if appropriace:
address any discrepancies with author conclusions):

A. The positive control compounds (EMS and MCa) induced
significant increases in the mutant;frequency with respect
to the corresponding solvent control by a mutation factor
of at least 6.45 (i.e., Factors in all trials: EMS, 8.23- -
15.05; Mca, 6.45-11,17) indicating the assay was sensitive
to known mutagens in the presence and absence of metabolic
activation,

B. The background mutation frequencies for the solvent control
under either the mﬂﬁyatedcn'thextxumtivauaisysmanvnue found within
the normal range of historical mouse lymphama assay control mutant fre-
quency data from uuateﬂimg]abonnxmy(Appmxﬁxl&atbmﬂnd). .

'C.. The highest concentrgsons accepted in this study (80 ug/ml under the
nonactivated assay; 16 ug/ml under the activated assay) demonstrated the -
reduction of survival to 10.4% to 12.2% of that seen in solvent. control
for all the assays. The selection of highest concentrations of this e
material was considered to be adequate for this study, '

D. The study, which has been conducted in accordance with the method

of mouse lymphoma mutation assay described by Clive et al., appears

adequate to generate valid results. The test compound, prodiamine technical,
was nonmutagenic to the mouse lymphoma L5178y cells under either the
activated or the nonactivated assay system at the concentrations tested.

‘s; Was test performed unde

r GLPs (is a quality assurance
statement present)? (Y , :

G
./ (circle one)

N
7. CBZ appcndik attached 'Y / N (cirele one)

-

b

@.\4\
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i humidified incubator at approximately 37°C with
g;;ﬁggi;:tgly five percent C0,:95 percent air for colony
development. After ten to fourteen days in the incubator, the
colonies were counted on an Artek Model 880 colony counter
fitted with a ten turn potentiometer for discrimination of
colony size. The sma]lest.detectable co]ony was between 0.2 and
0.3 mm in diameter, depending on its position in the agar

matrix.

ant frequency was calculated as the ratio of the total
lng::tof mutagt colonies found in each set of three mutant

~selection dishes to the total number of cells seeded, adjusted

by the absolute selection cloning efficiency.. If one dish in
either set was lost due to contamination or other cause, the
colony count of the missing dish was determined by a proportion
equation based upon the weights of the three dishes of the set
and the colony counts in the two acceptable dishes. If a lost
plate was not available for weighing, the colony count of the
lost plate was determined from the average of the two remaining
acceptable plates. Any mutant frequency calculated by either
method was identified by footnote in the data tables as a
reminder of the reduced sample size in the event of a spurious

variation.

The measurement of the toxicity of each treatment was the reja-
tive suspension growth of the cells over the two-day expression
period multiplied by the relative cloning efficiency at the time
of selection. Although not strictly a measure of cell survival,
this parameter (called percent relative growth) provides a
measure of the effectiveness of treatment and is used as the
basis for selecting doses for any necessary repeat trials.

Activation Assay

" The.activation assay ishﬁftén run concurrently with the nonac-

tivation assay; however, it is an independent assay performed
with its own set of vehicle and positive controls. The two
a53ays were identical except for the addition of the S9 fraction
of rat liver homogenate and necessary cofactors (CORE) during
the four-hour treatment period. The 10 m! volume during treat-
ment included this S9 activation mix which was prepared just
prior to use and kept on ice. CORE consisted of nicotinamide
adenine dinucleotide phosphate (NADP, sodium salt) and iso-
Citrate (isocitric acid). The S9 homogenate was commercially
prepared (Molecular.Toxicology, Inc., lot number 0282) and
iqnsasted of the 9000 x g supernatant from the homogenized
vers of Aroclor 1254-induced adult male Sprague Dawley rats.

136
@9

16

LR

!
3
§




C. Mutagenicity Testing
1.

12200-0-43; -

Nonactivation Assay

The assay procedure used was based on that reported by Clive and
Spector (1975) and Clive, et al. (1979). The cells for the
experiment were obtained from Togarithmically growing laborator!

. stock cultures and were seeded into a series of tubes at 6 x 10° -

cells per tube. The cells were pelleted by centrifugation, the
culture medium removed, and the cells resuspended in a final
volume of 10.0 ml of treatment medium that contained five per-
cent heat inactivated horse serum. The dosed tubes were closed,
vortexed and placed in an orbital shaker incubator at approx-
imately 37°C at 80 =+ 10 orbits per minute for an exposure period
of about four hours. Afterwards, the cells were washed twice,
resuspended in 20.0 m] of growth medium and returned to the
orbital shaker incubator as closed-tube cultures.

The appearance of the treated cultures (precipitate formation,
oil separation, pH change) was recorded both at the time of
treatment and after the four hour treatment period. -

A standard expression period of two days was used to allow
recovery, growth and expression of the TK-/- phenotype. (el
densities were determined on day one (about twenty-four hours
after treatment) and each culture was adjusted to 3 x 10°
cellis/ml in 20.0 ml of growth medium to maintain optimal growth
rates. If the cells in a culture failed to multiply to a
density of 4 x 10°/m! on the first day after treatment, the
culture was returned to the incubator without being subcultured.
On day two, cell counts were again determined, and appropriate
cultures were selected for cloning and mutant selection.

At least five doses were selected for mutant analysis. If
possible, doses were selected to include nontoxic to highl
toxic (approximately ten to twenty percent relative growth
treatment conditions. Cultures with cell densities less than
approximately 3 x 10° cells/m] on day 2 were not considered for

analysis.

Each culture selected for analysis was sampled to obtain cells
for exposure to the selection agent and to determine the cloning
efficiency of the population. A total sample size of 3 x 10°
cells was suspended in selection medium to selectively recover
only TK-/- mutants. This sample was distributed into three

100 mm dishes so that each dish contained approxilatel{ 1x10°
cells. The cloning efficiency was determined by serially
diluting the cells and seeding each of three dishes with ap-

Proximately 200 cells in cloning medium. A1l of the dishes were
15 \ )
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TABLE 1
CYTOTOXICITY ASSAY WITH PRODIAMINE TECHNICAL - TRIAL I

SAMPLE IDENTITY: PRODIAMINE TECHNICAL, LOT NUMBER C-85177, 94.3%
ASSAY NUMBER: 12200

TEST DATE: MAY 1, 1990

SOLVENT: DIMETHYL SULFOXIDE

COMMENTS ON TREATMENT: FOUR HOUR EXPOSURE PERIOD.

APPLIED WITHOUT S9 ACTIVATION ‘. WITH S9 ACTIVATION

CONCENTRATION  TELL DENSITY/ML % VERICLE T Y/ML % VERTCL
MG/ML (x10%)a CONTROLb (x10%)a CONTROLD
NEGATIVE CONTROLC  21.7 109.6 17.6 119.7
VEHICLE CONTROLM 19.8 100.0 '14,7 | 100.0
| 0.00195 20.1 101.5 8.5 57.8
0.00391 19.5 98.5 7.4 50.3
0.00781 18.1 91.4 3.6 24.5
0.0156 17.1 86.4 1.2 8.2
0.0313 17.8 89.9 0.5 3.4
0.0625° 12.9 65.2 0.3 20T
. 0.125 21 10.6 .0 0.0
0.25 . 07 3.5 0.0 0.0
0.5 1.4 . 7.1 0.0 - 0.0

1.0 3.8 19.2 0.0 0.0

aCell density determined by hemocytometer approximately 24 hours
after treatment initiation. ‘

brelative to vehicle control cell density for all treatments.

CNegative Control = Negative (culture media) control.

dvehicle Control = 1% dimethyl sulfoxide in culture media

12200-0-431 ' | 26
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TABLE 2
CYTOTOXICITY ASSAY WITH PRODIAMINE TECHNICAL - TRIAL IT WITH ACTIVATION

SAMPLE IDENTITY: PRODIAMINE TECHNICAL, LOT NUMBER C-85177, 94.3%
ASSAY NUMBER: 12200 |

TEST DATE: MAY 7, 1990

SOLVENT: DIMETHYL SULFOXIDE

COMMENTS ON TREATMENT: FOUR HOUR EXPOSURE PERIOD..

APPLIED‘ WITHOUT S9 ACTIVATION -~ WITH S9 ACTIVATION

CONCENTRATION CELL DENSITY/ML % VERICLE CELL DENSITY/ML % VEHICLE
MG/ML (x10°)a CONTROLD (x10%)2 CONTROLD

NEGATIVE CONTROLC - - 20.3 ©125.3

VEHICLE CONTROLd - - 16.2 100.0 .
0.000195 - - 14.9 92.0
0.000391 - - 17.8 109.9
0.000781" - - 16.0 98.8
0.00156 S - 12.1 74.7
0.00313 - - 12.0 74.1
0.00625 . . 7.6  46.9
0.0125 - - 3.0' 18.5
0.025 - - 0.9 5.6
0.05 - - 0.2 1.2
0.1 - - 0.0 0.0
aCell density determined by hemocytometer épproximately 24 hours

after treatment initiation. :
brelative to vehicle control cell density for all treatments.
CNegative Control = Negative (culture media) control.
dvehicle Control = 1% dimethyl sulfoxide in culture media
. " P ) » 2 ,
12200-0-431 | | | 7_ ‘\tx
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TABLE 3
MUTATION ASSAY WITHOUT ACTIVATION - TRIAL I

1AME OR CODE DESIGMATION OF THE TEST COMPOUND: PRODIAMINE TECHMICAL, LOT C-85177, 94.3%
GENETICS ASSAY NO: 12200
SOLVENT: DIMETHYL SULFOXIDE
SELECTIVE AGENT: 3.0 UG/ML TFT )
TEST DATE: 05/09/90

TOTAL TOTAL MUTANT

, " DAILY CELL COUNTS  SUSPENSION MUTANT  VIABLE  CLONING RELATIVE FREC.NCY
ONDITION: (CELLS/ML,10ES UNITS) GROWTHe COLONIES COLONIES EFFICIENCYD GROWTH (%) (10€-6 UNITS)d
- 1 i
'VATION CONTROLS® . AVG SOLV AVG SOLV
_ o CONTROL CONTROL
* CONTROL 18.8 12.1 25.3 . 146.0 503.0 83.8 100.0 58.1
* CONTROL 17.4  13.6 26.3 “123.0  494.0° 82.3 100.0 9.8
1 CONTROL 17.2 12.7 24.3 25.3 120.0  481.0 80.2 82.1 100.0 49.9
15 UL/ML 15.5  13.7 23.6 81.0  407.0 67.8 77.1 432,9f
10 UL/ML 16.3 10.8 19.6 1377.0  401.0 66.8 62.9 686.8f
MPOUND RELATIVE TO RELATIVE T0
' sow(cgmm SOLY z(:m)mm.
%) x
uG/ML 16.2 12.4 88.2 167.0 543.0 110.2 97.2 61.5
UG/ML 13.3 12.8 74.8 NS9 . ase  emeee esewe-
UG/ML 15.1 10.9 72.3 120.0  493.0 100.1 72.4 8.7
UG/ML 11.8 12.2 63.2 129.0  549.0 111.4 70.4 4.0
UG/ML 4.1 9.5 17.1 160.0 353.0 7.6 12.2 9.7
UG/ML 3.0 6.2 8.2 . 154,0  281.0 57.0 4.7 109.6f. 1
ve/me . 2.0 6.9 9.1 141.0 327.0 66.4 . 6.0 86.2,
ue/mL 13 2.0 3 4.6 a0  212.0 43.0 2.0 200.0f. 1
ue/Me I 100 1.3 1.7 T .es —e- cmeme  cemese
ue/Me 1. 1.8" 3.5 4.6 589.0 188.0 38.1 1.8 626.6f.1

ENSION GROWTH = (DAY 1 COUNT/3) * (DAY 2 COUNT)/(3 OR DAY 1 COUNT IF MOT SPLIT BACK)
1ING EFFICIENCY = TOTAL VIABLE COLONY COUNT/NUMBER OF CELLS SEEDED
TIVE GROWTH « (RELATIVE SUSPENSION GROWTH * RELATIVE CLONING EFFICIENCY) / 100

WT' FREQUENCY = (TOTAL MUTANT COLONIES/TOTAL VIABLE COLONIES) X 2X10€-4. - OECIMAL IS MOVED TO EXPRESS THE
‘QUENCY IX UMITS OF 10E-6

AT CONTROL 1% OMSO, EMS « ETHYLMETHANE SULFORATE POSITIVE CONTROL

KENIC, EXCEEDS MINIMM CRITERION OF 105.2 x 10-6

* MOT PLATED FOR SELECTION, SUFFICIENT SURVIVING MONTOXIC DOSE LEVELS

SPLIT BACK DUE TO TOXICITY

S THAN 5% RELATIVE GROWTM, DATA REPORTED BUT NOT USED IN EVALUATION

" INSOLUBLE MATERIAL VISIBLE, ACCURATE OBSERVATION DIFFICULT OUE TO PRESENCE OF CELLS
"C(ULTURE TERMINATED DUE TO EXCESSIVE TOXICITY

12200-0-431" | ; » 8 @



TABLE 4
MUTATION ASSAY ACTIVATION - TRIAL 1

WAME. OR CODE DESIGNATION OF THE TEST COMPOUND: PRODIAMINE TECHNICAL, LOT C-85177, 94.3%
GENETICS ASSAY NO: 12200
SOLVENT: DIMETHYL SULFOXIDE
SELECTIVE AGENT: 3.0 UG/ML TFT
JEST DATE: 05/09/90 .
. TOTAL TOTAL MUTANT

DAILY CELL COUNTS SUSPENSION MUTANT VIABLE CLONING RELATIVE FREQUENCY
. CONDITION: (CELLS/ML,10E5 UNITS) GROWTHS COLONIES ~ COLONIES EFFICIENCYD GROWTH (%)C (10E-6 UNITS)
- 1 2
1IVATION CONTROLS® BATCH NO: 0282 AVG SOLV \ AVG SOLV
CONTROL : CONTROL
T CONTROL 16.7 14.8 27.5 168.0  626.0  104.3 100.0 53.7
AT CONTROL 12.4 16.8 23.1  143.0  561.0 93.5 100.0 51.0
T CONTROL 18.4  13.9 28.4 26.3 107.0 sz7.0 ~ 8.8 95.2  100.0 40.6
.50 UG/ML .3 15.6 12.7 717.0  459.0 76.5 38.7 312.4f
.00 UG/ML 6 13.4 8.3 725.0  268.0 .7 14.9 sa1.0f
COMPOUND RELATIVE T0 RELATIVE TO
: sow(cc)mmou SOLV %OO;TROL
L %
5 UG/ML 1.1 13.5 63.3 178.0  585.0  102.4 64.8 60.9
0 uG/ML 10.5 15.0 66.5 Ns9 — eeese | maieee
0 UG/ML 8.5 13.4 8.1 183.0  557.0 97.5 46.9 65.7
0 UG/ML 6.0 15.9 40.3 171.0  570.0 99.8 40.2 60.0
0 UG/ML 6.6 12.6 35.1 146.0  518.0 0.7 . 3.8 56.4
0 uG/m 3.5h 17.0 21.5 166.0  496.0 86.9 18.7 66.9
0 UG/ML 3.0 12.2 15.5 200.0  508.0 9.0 , 13.8 .78.7
0 UG/ML 2.00 8.5 10.8 214.0 548.0 95.9 10.4 78.1,
0 uG/ML 1.4 37 4.7 205,0  472.0 82.7 1.9 86.91
0 UG/ 0.3 0.8 1.0 13 —- e e

~ 'SPENSION GROWTH « (DAY 1 COUNT/3) * (DAY 2 COUNT)/(3 OR DAY 1 COUNT IF NOT SPLIT BACK)
(MNG EFFICIENCY = TOTAL VIABLE COLW CWI!T/NMER OF CELLS SEEDED ‘
LATIVE GROWTH = (RELATIVE SUSPENSION GROWTH * RELATIVE CLONING EFFICIENCY) / 100

TANT FREQUENCY = (TOTAL MUTANT COLONIES/TOTAL - VIA&E COLO!IES) X 2X106-4. DECIMAL IS MOVED TO EXPRESS THE
REQUENCY IN UNITS OF 10€-6 '

AVENT CONTROL 1% CNSD, NCA = 3-NETHYLCHOLANTHRENE POSITIVE CONTROL
VIAGENIC, EXCEEDS MINIMUM CRITERION OF 96.9 X 108

§ < NOT PLATED FOR SELECTION, SUFFICIENT SURVIVING NONTORIC DOSE LEVELS.
OF SALIT BACK DUE TO TOXICITY | |

{55 THAN 5% RELATIVE GROWTH, OATA REPORTED BUT NOT USED IN EVALUATION
"+ CULTURE TERMINATED DUE TO EXCESSIVE TOXICITY

12200-0-431 | o o | 29 \\PJ-
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APPENDIX A HISTORICAL MOUSE LYMPHOMA ASSAY CONTROL MUTANT FREQUENCY DATA

A. Nonactivation Studies

1. Pooled negative and solvent controls
Mean (t SD) 30.2 + 10.9 x 10°
Range 9.4 to 89.8 x 10
Number of experiments 50 '
Number of controls 155

2. Positive controls (0.25 pl/ml ethylmethane_su1fonate) A
Mean (t SD) " 394.9 + B4.6 x 10° :
Range . 167.4 to 616.4 x 10
Number of experiments 50
Number of controls 50

3. positive controls (0.4 pl/ml ethylmethane sulfonate)
Mean (& SD) 645.8 £ 119.7 x 10°
Range 451.4 to 1048.6 x 10°
Number of experiments 50
Number of controls 50

B. Activation Studies

1. Pooled negative and solvent controls

Mean (¢ SD) ~ 37.8:14.1x 10°
Range ' 11.9 to 90.4 x 10
Number of experiments 50
Number of controls . 156
2. Ppositive controls (2.5 pg/ml 3-methy1cholanthrene)
Mean (= SD) 576.3 ¢ 92.3 x 10°
Range 58.6 to 509.5 x 107
" Number of experiments 50
Number of controls 50
3. Positive controls (4.0 pg/ml 3-methylch01anthrene)
Mean (+ SD) " T812.7 = 128.5 x 10°
‘Range 175.6 to 793.9 x 10 .
Number .of experiments 50
Number of controls 50

The historical control data was compiled from the most recent fifty experi-
ments when possible. The mean (+ one standard deviation) and the range of the
mutant frequencies were reported for each control condition. Because somé
experiments contained multiple controls, the number of independent control
cultures exceeded the number of experiments. .

- 12200-0-431 ' ' -30
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DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity TOX. CHEM. NO.: 727 A

ACCESSION NUMBER: 260680 MRID NO.: - Tox.Proj.No. 2250

TEST MATERIAL: Prodiamine Technical, Lot No. C 84331, yei]ow crystals,
_ with a purity of 96.3%. ’

SYNONYMS: (Rydex)

STUDY NUMBER(S): T2840.337
SPONSOR: Vesicol Chemical Corp.
TESTING FACILITY: Microbiological Associates, Inc.

TITLE OF REPORT: Chromosome Aberration Assay in Chinese Hamster
Ovary (CHO) Cells.

AUTHOR(S): D.L. Putnam, Study Director
REPORT ISSUED: 5-21-85

PROCEDURES: A cytotoxicity test in the presence and absence of
metabolic activation by Arochlor-induced microsomes

was performed to select dose levels of the test material for the
chromosome aberration assay. Chinese hamster ovary (CHO) cells

were seeded in duplicate and incubated for 18-24 hours after which
they were treated with the test material in solvent (DMSO) or
solvent alone for 16 hours for the non-activated system or for 2
hours for the activated system followed by 14 hours incubation after
removing the treatment medium.

For the assay, the CHO cells were seeded in 2 sets of duplicate
flasks for each treatment condition, ‘incubated, then treated with ‘
test article with or without S-9 reaction mixture, control article
in solvent or solvent alone. An untreated control consisting of
cells in complete medium was also included. The cells were incubated
as described above for the cytotoxicity test for the two conditions
of treatment (with and without activation), harvested by trypsini-
zation and used for estimation of toxicity. Medium was removed
from a second set of duplicate flasks for each treatment condition
and the cells were washed and refed with a medium containing 0.1

-ug/ml of colcemid.

Two-three hours after colcemid addition, metaphase cells were (Eia

habvested fixed with Carnoy's solution and used for slide prepa-
rations which were stained with Giesma. Fifty metaphase cells were ,q

5



, 005656

scored in each duplicate treatment flask, for a total of 100 cells/
treatment.

~Triethylenemelamine (1.0 ug/ml) was the positive control for
non-activated cultures and cyclophosphamide (50 ug/ml) was the
positive control for activated cultures.

Cytotoxic effects are expressed relative to the solvent control.
. The number and types of aberrations, the percentage of damaged cells
and the frequency of structural aberrations were reported. Chromatid
and chromosome gaps are presented but not included in the total
percentage of cells with one or more aberrations or in the frequency
of structural aberrations/cell. Chi-square analysis, using a 2 X 2
contingency table, was used to determine significant differences
between the number of cells with aberrations in the treatment and
control groups. It was stated that the positive and negative controls
fulfilled the requirements for a valid test, and the report con-
‘tained signed statements regarding quality assurance procedures.

RESULTS: Six concentrations of the test material ranging from
1000 to 0.01 ug/ml were tested for toxicity. Concentra-

tions of 1000 and 100 ug/m]l gave relative cell survivals of 12

and < 1%, respectively, for non-activated cultures and 4

and 9%, respectively, for activated ones; consequently, concentra-

tions of 60, 30, 15, 8 and 4 ug/ml were selected for the assay.

Survival, relative to the solvent control, ranged from 2-95%
without activation and 20-103% with activation. The four highest
doses with scorable metaphases were selected for evaluation of
"chromosome aberrations.

Prodiamine Technical in the absence of activation was toxic
at levels of 60 and 30 ug/ml; no scorable metaphases were found

" for the higher level in either duplicate culture or in one dupli-

cate for the lower level, so that all counted cells for the latter
level came from one culture. The frequency of cells with struct-
ural aberrations was not significantly increased. The positive
control induced 0.78 aberrations/cell and 50% of the cells had
"structural aberrations. These data can be seen in appended Table
5, copied from the report.

In the presence of activation, Prodiamine Technical was toxic
" to the monolayer at the level of 60 ug/ml and the slides from these
cultures contained no scorable metaphases. For the other levels, .
the frequency of cells with structural aberrations was not signif-
icantly increased. The positive control induced 0.93 aberrations
per cell, with 46% of cells scored containing structural damage.
These data are presented in appended Table 6, copied from the
report.

CONCLUSIONS: Prodiamine Technical, under the conditions of this
test, did not induce a significant level of chromosome

aberrat1ons in the presence or absence of metabolic activation,

Classification: Acceptable. g . : <EEB"
' : o : : ke
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 CONCLUSIONS:

Y

Prodiamine was absorbed and readily eliminated by
rats given a single oral dose of 10 or 400 mg/kg of
(*C]prodiamine or a single oral dose of 10 mg/kg of
the radioactive compound following 14 days of
administration of 10 mg unlabeled

prodiamine/kg/day. The total amount of radiocactiv-.

ity eliminated was similar for all animals. Elimi-
nation of 'C was essentially complete within 4 days
after dosing with the labeled compound, and the
major route of elimination for all animals was the

feces, which accounted for about 64 to 88% of the

radioactive dose.

Absorption and rate of elimination were dose de- .

pendent. Animals given g single or repeated low

dose (10 mg/kg) of ([C]prodiamine excreted ap-
. proximately 9 to 15.5% of the !*C dose in the first

7 hours after compound administration; in contrast,

-high-dose rats eliminated «<1%. Within 24 hours

after dosing, ‘all but the high-dose female rats had
eliminated about 70% of the !“C dose in the urine
and feces (high-dose females excreted about 38% of
the dose within 24 hours); within 96 hours, low-
and repeated-dose rats had excreted approximately
27 to 32% of the !*C dose in the urine and 64 to
68.5% in the feces, whereas high-dose animals (both
males and females) had eliminated about 8 and 88%
in the urine and feces, respectively. Tissues and
carcasses contained small amounts of the !“C dose--
about 1.2% of the radiocactivity administered to
low- and repeated-dose animals and approximately
0.5% of that given to high-dose rats. Using both
urinary excretion and tissue retention data, it was
estimated that the amount of prodiamine absorbed by
high-dose rats was approximately 26 to 37% of that
absorbed by animals in the low- and repeated-dose
groups. ‘

Dose and duration of prodiamine administration did
not affect the tissue !*C distribution pattern; a
slight sex-related difference in tissue !*C con-
centrations was reported. Concentrations of ra-

diocactivity (as ppm !“C equivalents) at 4 days after

administration of ('‘C]prodiamine were below 1 ppm
for all tissues of low- and repeated-dose rats and
were between 0.2 and 11 ppm for high-dose animals.
Tissue residue concentrations, in descending order,
were liver, fat, kidney, blood, lung, spleen, bone,
gonads, heart, muscle, and brain. Residue levels



in females generally were higher than in males.
Overall, tissue residue/retention data indicate
that [!‘C]prodiamine and its metabolites do not
accumulate in the body to an appreciable extent.
1
Prodiamine was rapidly metabollzed by N-dealkyla-
tion reactions to N,N-didespropyl. Metabolism of
the test material also involved cyclization to form
N-propyl benzimidazole A and N-propyl benzimidazole
B. The N-propyl benzimidazoles were metabolized
further via nitroreduction, N-dealkylation, and
ring hydroxylation to form hydroxy benzimidazole.
Other polar and conjugated metabolites were not

‘identified.
B. This study provides adequate information, per EPA
' Guideline 85~1, on the metabolism of prodiamine in
rats. : ' '

Items 8 through ll--see footnote 1.

11. MATERIALS AND METHODS (PROTOCOLS)
A. Materials and Methods:

1) (“C]Prodiamine was synthesized by Wizard
Laboratories (Davis, CA) and had a specific
activity of 25.0 mCi/mmol and a radiochemical
purity >98%. Unlabeled analytical=-grade
prodiamine was greater than 99% pure and was
supplied by the performing laboratory. Ref- .
erence standards N-despropyl and N,N-dides-
propyl were analytical grade (99% pure) com-
pounds; other reference metabolites were of
technical grade (90 to 95% pure). Additional
information, including batch or lot numbers
and methods used to determine purity and
specific activity, was not provided.

‘only the.itemé appropriate to this DER have been included.



2)

3)

Male and female Sprague-Dawley rats (Charles
River) were used. The animals were quaran-
tined for at least 7 days before dosing and

were between 7 and 9 weeks old at the start of .

the study. The average weight of the high-
dose male rats was 255 g (CBI p. 52):; other
animal weights were not reported, but the
protocel stated that weight variation among
animals of the same sex should not exceed 10%
of the mean weight (CBI p. 47).

Groups of five male and five female rats were
randomly assigned to one of three oral dosing
studies. Animals in the low-dose group re-
ceived a single oral dose of 10 mg [!*C]pro-
diamine/kg - [the No-Observed-Effect Level
(NCEL)]. High-dose rats were given a single
oral dose of 400 mg [!*C]prodiamine/kg (a dose
level that produces some hematological alter-
ations and liver weight gain). The repeated-

dose group was administered oral doses of 10

mg unlabeled prodiamine/kg/day for 14 consecu-
tive days followed by oral doses of 10 mg
[“C)prodiamine/kg within 24 hours after the
last unlabeled dose was given. The vehicle
for all prodiamine dosing solutions was Emul-
phor EL-620, a polyoxyethylated vegetable oil,
and each rat in every study received a radio-
active dose of approximately 25 ucCi. All
solutions were delivered by intubation. An

intravenous dosing study was not conducted .

because of prodiamine's poor solubility (0.013
ppm) in water and physiological solutions.

Animals were placed in individual metabolism

cages after administration of the radiolabeled
test material. . Animals were observed for
signs of toxicity, and food consumption and
water intake were measured daily. Ur.ne and
feces were collected separately at 7, z4, 48,
72, and 96 hours postdosing. Saturated mer-
curic chloride was added to each urine col-
lection cup to prevent microbial degradation,
and all excreta samples were Kept frozen at
=20°C wuntil radioanalysis. Animals were
killed 4 days after dosing, and the following

_were removed for ¥C determination: blood,

bone, brain, fat, gonads, heart, kidney,
liver, 1lung, muscle, and spleen. Residual
carcasses were retained for counting.

\ S5



4)

5)

Aliquots of urine (and other 1liquids) were
assayed directly for !C content by liquid
scintillation counting (LSC), whereas feces

were combusted prior to radioassay. Pre-

counting treatment of specific tissues (except
for liver, as described below) was not includ-
ed in the report, but a general description of
radioassay methods stated that all solid sam-
ples were combusted before !'“C determinations
were made. The efficiency of [!“C]CO, recovery
was >97% and was monitored by combusting a
known amount of [!*C]lhexadecane. Counting
efficiency was determined by an external pulse
method and was generally between 65 and 95%.

Prior to metabolite analysis, aliquots of
urine collected at 7 and 24 hours after dosing
were freeze dried. The residue was extracted
twice with acetone and centrifuged. The solid
residue remaining after acetone extraction was
extracted twice with methanol and centrifuged.
The solid residue was dissolved in water and
radiocassayed. The acetone extracts were
counted, and the methanol extracts were re-
duced to a small volume under nitrogen gas,
counted, and analyzed for prodiamine metabo-
lites.

Feces samples collected at 24 and 48 hours

postdosing from three rats/sex/group were .

analyzed for prodiamine metabolites. Samples
were mixed with 4 N HC1 and water and were

held at 81°C overnight for acid hydrolysis..

Samples were then freeze dried, treated with

methanol, and sonicated. Solid and liquid

phases were separated by repeated centrifuga-
tions. The combined methanol extracts were
evaporated, and additional methanol was used
to dissolve the residue; acetone was added,
and the sample was frozen overnight. The
material was then centrifuged, and the super-
natant was decanted and reduced in volume for
metabolite analysis; the precipitate  was
dissolved in water and radioassayed. The
solid remaining after the -initial methanol
extraction was blended with water, sonicated,

"and centrifuged; these steps were repeated,

and both the solid and 1liquid phases were
counted.



Liver samples were homogenized three times
with acetone and centrifuged after each ex-
traction. The acetone extracts (containing
free metabolites) were combined and radio-
assayed. The remaining solid was treated with
1 N HCl, refluxed, and extracted three times
with ethyl acetate; the ethyl acetate extracts
(containing acid-released metabolites) were
combined and counted. The aqueous and solid
fractions were adjusted to pH 12 (using 50% -
NaOH), refluxed, and extracted three times
with ethyl acetate. These extracts (contain-
ing base-released metabolites) were combined
and radioassayed; the remaining agqueous phase
and solids were centrifuged, and the '“C con-
tent of each fraction was determined.

Prodiamine metabolites 1in urine and feces
extracts were isolated and identified by thin-
layer chromatography (TLC) and gas chromato-
graphy/mass spectrometry (GC/MS). Because of
the small amount of C in liver extracts, no.
further analysis was performed.

Precoated silica gel TLC plates treated with a
fluorescence indicator were used to separate
prodiamine from. its metabolites. ‘Organic
extracts of urine, feces, and liver samples
were applied alone or with reference standards
(Table I) to the plates and developed in one
of two solvents (hexane:ethyl acetate, 70:30;
or ethyl acetate:toluene:acetone:acetic ac-
id:water, 85:3:2:5:5). Radioactive spots were
detected by autoradiography or by a TLC linear
analyzer; nonradiocactive spots were detected
directly under UV light.

Additionally, GC/MS was used to confirm the
structures of prodiamine and N,N-didespropyl
and to determine the structures of urinary
metabolites U6 (hydroxy benzimidazole) and U8
(possibly a conjugate of prodiamine).

B. Protocol: The protocol included in this report is
presented in the Appendix.

12. "REPORTED RESULTS:

A. . Neither food nor water intake was affected by
consumption of any level of (!‘C]prodiamine. Clin-
ical signs of toxicity were not reported.



Table I.

rat metsbolites.

Silica gel TLC Rf.values

for prodiamine,

model metabclites and

Dasignati g in solvent system 8/
Designation an
Trivial name Structqre A B c
‘ o-’: -'-’9 ’
Prodiamine °"©"‘° 0.62 .90 -
N ,
¥
Py -"
Reduced A :@ 0.43 .89 .
-’v l’r
Reduced B ‘@'“"- 0.60 .91 -
|~
“, -’v
. N-despropyl m'l::]“ 0.53 .91 -
ér,
o
N,N-didespropyl . mo- 0.42 .89 -
LR 2S
ér,
-"r _C g )
N-propyl 2N 0.27 .69 " Q.46
benzimidazole B JI::]
én
"-"—C
6-Amino _‘; 0.13 .68 -
benzimidazole °l:I::]
Fecal metabolites:
F1 0.71 .93 -
F2 Prodiamine 0.63 .90 -
F3 .47 .87 -



F4 N-propyl
penzimidazole B

F5 N-propyl
benzimidazole A

TLC origin

Urinary metabolites:

Ul-A Prodiamine

Ul-B N,N-didespropyl

v1-c

.UZ

U3

vé4

Us

us Hydrgxy
benzimidazole

U7

Us-A

Us-B

Table 1 cont'd

P
-

-N

~O,

(I

0.30

0.07

0.00

0.00

0.00

0.00

0.83

0.90

0.88
.0.80
0.75

0.75

.82
.00

0.46

0.44

8/ A = hexane/ethyl ecetate (70:30); B = ethyl acetate/toluene/acetone

/aecetic scid/waeter (85:3:2:5:5); C = toluene/acetone/acstic scid

(75:20:5).

Source: CBI Table I, CBI pp.
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Between 95 and 100% of the  !*C administered was
recovered from the urine, feces, and tissues at 96
hours after dosing (Table II). No sex-related
differences in the recovery or elimination (of
radicactivity were reported, but the route and rate
of elimination appeared to be dose related: elimi-
nation of !C initially was slower .in high-dose
rats, and high-dose animals excreted a larger
percentage of the radiocactive dose in the feces
than other rats. Animals given a single or re-
peated low dose (10 mg/kg) of [!“C]prodiamine ex-
creted approximately 9 to 15.5% of the !“C dose in.

- the first 7 hours after compound administration and

between 54 and 64% during the 7- to 24-hour post-
dosing collection period (Table III). In contrast,
high-dose rats eliminated <1% (males and females)
and approximately 38% (females) and 70% (males) of

. the *C dose within 7 hours and between 7 and 24

hours postdosing, respectively. . Elimination of

-radioactivity was nearly complete within 48 hours .

postdosing for. all groups, and within 96 hours,
low- and repeated-dose rats had excreted approxi-
mately 27 to 32% of the !“C dose in the urine and
64 to 68.5% in the feces, whereas high-dose animals
had eliminated about 8 and 88% in the urine and
feces, respectively. Tissues of high-dose rats
contained slightly less of the !*C dose (0.4 to
0.55%) than tissues of low- and repeated-dose rats
(1.15 to 1.4%).

Tissue *C residues were 1low for all animals,
accounting for a total of 0.4 to 1.4% of the radio-
label administered at 96 hours °~ postdosing
(Table IV). The liver and kidney contained approx-
imately 0.1 to 0.4% and 0.01 to 0.035% of the *C
dose, respectively. Carcasses of all animals
accounted for <1% of the radioactivity adminis-
tered. All other tissues accounted for <0.005% of
the radiolabeled dose. Overall, tissue !“C levels-- .
on a percent of dose basis--were about three times
greater in low- and repeated-dose rats when com-
pared with high-dose animals; no sex-related dif-
ferences were noted..

Concentrations of radiocactivity (as ppm '‘C equiv-
alents) also were low; levels were below 1 ppm for
all tissues of low- and repeated-dose rats and were
between 0.2 and 11 ppm for high-dose animals
(Table V). Tissue !C residue concentrations,
in descending order, were: liver, fat, kidney,
blood, 1lung, spleen, bone, gonad, heart, muscle,

11



Table II. Total Percent Recovery of Radiocarbon Administered to
) Rats Dosed Orally with [!“C}Prodiamine

Percent of !“C dose administered at:
10 mg/kg (single) 400 mg/k single 10 mg/kg (repeated)

Fraction Males Females Males Females Males Females
Urine 31.77°  26.84 S 7.27 8.11 30.21 29.98
Feces - 67.41 68.50 87.76 88.55 63.75 67.53
Tissue 1.15 1..37 0.403 0.55 . 1.17 1.37
Total 100.33 96.71 95.43 - 97.21 - 95.13 98.88

 2Each value is the mean of five animals. Values are for 96 hours after dosing.

SOURCE: Adapted from CBI Tables IV and V, CBI pp. 21 and 22.
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Tuble I1I. Percent of radiocarbon excreted in urine and feces of rats

orally administered lac-prbdiamine.s/’él

_ % of dose
' ' Male : Female
Group Time ‘(hr) Urine Feces Urine Feces
A 0-7 10.24 + 3.21 5.27 + B8.44 8.70 £ 1.16 0.00 # 0.01
7-24 18.86 + 3.55 45.29 + 10.51 14.70 + 2.82 39.01 + 16.23
24;48 1.99 + 0.65 12.81 + 6.02 | 2.63 4 1.91 24.67 + 8.53
48-72 0.45 + 0.17 3.72 + 5.85 0.54 +# 0.19 3.57 + 2.34
72-96 0.23 £ 0.08 0.32 + 0.15 0.28 + 0.06 1.24 + 1.36
B 0-7 0.63 + 0.16 0.17 + 0.38 0.70 £ 0.41 0.00 + 0.00.
7-24 5.47 f 0.55 53.93 +16.96 4.78 +£ 0.31 32.11 + 18.56°
24-48 0.87 + 0.22 21.90 + 15.35 2.21 + 1.09 50;67 + 18.73
48-72 0.18 + 0.04 1.57 £ 0.725 0.31 + 0.08 5.21 + 5.10
72-96 0.11 i 0.04 0.19 + 0.08 0.12 # 0.03 0.55 + 0.39
c 0-7 10.36 + 3.75 0.00 + 0.00 8.71 + 2.19 - 0.37 #0.77
7-24 18.30 + 3.38 41.88 + 15.47 1’.64 4 3.60 45.53 + 21.62
24-48 ~1.05 £ 0.27 18.97 # 11.52 2.42 + 1.56 .18.k6 + 13.52
48-72 0.32 +£ 0.06 2.46 + 1.94 0.72 #+ 0.43. 4.46 + 5.68
- 72-96 | 0.18 + 0.03 0.44 # 0.20 0.48 + 0.36 0.70 4+ 0.57

8/ Expressed as mean + S.D. (n=5).

b/ A=10 ﬁ;/kg; B = 400 mg/kg; C = continuous 10 mg/kg/day for 14 days.

Source:. CBI Table III, CBI p. 20.
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Table IV. Percentage of radiocarbon in tissues of rats orally dosed

1

“C-ptodiamine. 8/,b/

C = continuous 10 mg/kg/day for 14 days.

b/

Group A = 10 mg/kg;

=" Animals killed at 96 hr.

Source:

14

CBI Table V, CBI p. 22.

B = 400 mg/kg;

% of dose
Group A Group B Group C

Tissue Male Female Male Female Male Female
ﬂeart‘ .002 0.003 0.000 0.001 - 0.002 .002
Spleen .001 0.002 0.000 '0.001 0.001 .002
Gonad .004 0.003 0.001 0.001 0.004 .003
Lung .005 0.007 0.002 0.003 0.004 .006
Bfain .000 0.002 0.000 0.001 0.001 .002
Liver .372 0.316 0.104 0.103 0.342 .294
Ridney .028 0.035 0.009 0.013 0.028 .034
Carcass . 740 0.998 0.288  0.430 0.790 028
‘Total 152 1.367  0.403  0.553 1.172 370
8/ Average of 5 unimnl:;



Table V.

Radiocarbon concentration (ppm equivalent) in tissues of rats

15

orally dosed 1“C-prodiamiﬁe.- 8/,b/
ppm equivalent
Group A Group B Group C
Tissues ~ Male Female Hali | Female Male ~ Female
Heart 0.046 0.103 0.612 1.608 0.051 0.068
Muscle 0.029 0.047 0.436 0.686 0.026  0.038
Spleen 0.056 0.110 0.711 1.798 0.058 0.124
Gonad o:oae 0.103 0.499 1.891 0.036  0.094
Lung 0.114 0.153 1.535 2.264 0.093 0.113
Bone 0.058 0.106 0.858 1.478 0.053  0.075
Brain 0.016 0.022 0.222 0.399 0.015 0.019 -
Fat 0.364 0.907 3.988 9.087 0.223 '0.503
Liver 0.795 0.849 8.268  10.941 0.686 0.683
Kidney 0.335 0.490 3.979 6.645 0.313  0.40S
Blood 0.155 0.197 2.106 3.527 0.135 0.173
8/ Average of S animals. .GroﬁQ A = 10 mg/kg; B = 400 mg/kg;
- C = continuous 10 mg/kg/day for 14 days.
5" Animals killed at 96 hr.
Source: CBI Table VI, CBI p. 23.



- and brain. Residual levels in high-dose rats were
about 10 to 20 times higher than those of low- and
repeated-dose animals; similarly, tissue '‘C con-
centrations in females generally were somewhat

higher than in males. Tissue radiocactivity levels.

were similar for low- and repeated-dose animals.

Prodiamine was rapidly metabolized by all animals,
but the amount of test material metabolized- was
dose dependent: high-dose animals metabolized a
much smaller proportion or percentage of the
compound than animals given either single or
repeated low oral doses of prodiamine.

Fecal radiocarbon accounted for approximately 64 to
88% of the '“C administered. Acetone extraction of

fices released about 20% of the radiocactive dose.

(28 to 33% of the fecal !C) given to low- and
repeated-dose groups and approximately 70% of that
administered to high-dose rats (equivalent to 80%
of the total fecal radiolabel). Unchanged pro-
diamine in the acetone-extracted feces accounted
for about 50% of the !*C dose given to high-dose
rats but <1% of that given to low- and repeated-
dose animals (Table VI). Two isomers of N-propyl
benzimidazole (see Table I and Figure 1) were also
isolated from the feces following acetone extrac-
tion. N-Propyl benzimidazole A (4-amino-2-ethyl-7-
nitro-l-propyl-S-trifluoromethyl benzimidazole)
represented approximately 0.1 and 0.3% of the 10-
and 400-mg/kg doses, respectively. N-propyl benzi-

midazole B (6-amino=-2-ethyl-7-nitro-l-propyl-5- -

trifluoromethyl benzimidazole) was associated with
about 0.1% of the !*C administered to 1low- and

repeated-dose rats and about 1.2% of that given to

high-dose animals. Between 11 and 20% of the *C
dose remained at the TLC origin and consisted. of
polar metabolites; acid hydrolysis and further TLC
analysis of this material indicated the presence of

free (i.e., wunconjugated) metabolites of ‘pro-
diamine, N-propyl benzimidazole B, and other un-
identified compounds. Approximately 25 to 30%

and <10% of the fecal radioactivity (16 to 21 and
8% of the !“C dose, respectively) precipitated after
acetone treatment of excreta of rats given 10 or
400 mg ['‘C]prodiamine/kg, respectively. Relatively
large amounts of fecal radioactivity (33 to 40% of
the total; 22% of the dose) were not extractable
from low- and repeated-dose rats.

Several metabolites were isolated from the urine,
but most were not identified. Urinary radiocarbon

16
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Table VI. Radiocarbon charscteristics and identity in the feces of rats

orally administered lac-pzodiamine. 8/,b/
% of dose
Group A Group B Group C
Fraction and_Identity Male Female ‘Hg_g Female Male Female
1. Acetonef’ |
Fi 0.26 0.16  1.68 1.14 0.24 0.25
F2 Prodiamine 2 0.71 0.39 51.75 50.11 .0.54 0.54
F3 0.08 0.05 . 0.39 6.31 0.08  0.08
" Fé N-propfl benz- O.ll '0.07 0.32 0.30 0.08. 0.10
imidazole B : ' '
F5 N-propyl benz- 0.12 0.10 1.21 1.12 0.13 0.10
imidazole A '
TLC origin®/ 19.61  17.48 11.45  12.99 18.25  20.07
Remainder 1.36 0.91 3.16 3.89 1.43 1.05
Subtotil 22.25 19.16 69.95 69.86 20.75 22.20
II. Acetone
precipitate 17.81 20.67 ‘8.56 7.87 16.00 18.01
I1I11. Aqueous 4.35  3.01 0.33 1.20 6.56  6.41
IV. Solids 26,19  27.60 9.17 9.41 21.06  21.97
V. Total :.cov.iy 68.60  70.45 88.01  88.33 64.36 . 68.58

Average of 3 animals.

Group A = 10 mg/kg; B = 400 mg/kg; C = continuous 10 mg/kg/day for 14 days.

TLC analysis using solvent system A.

After acid hydrolysis end to4TLC in solvent-systcm B, it resolved
prodiamine, N-propyl benzimidazole B and unknown metabolites (Table I).

Source: CBI Table VIII, CBI p. 25.
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accounted for 7 to 32% of the !*C dose: methanol ex-
tracts contained 22% of the dose administered to
low- and repeated-dose rats and 6% of that given to
high-dose animals. Prodiamine and N,N-didespropyl
chromatographed together as metabolite Ul and
accounted for 0.1 to 0.5% of the radiocactive dose
received by all animals (Table VII); the compounds
were separated and identified by MS. Urinary
metabolite U6 represented between 0.3 and 2.1% of
the radiocactivity administered; this compound was

tentatively identified as hydroxy benzimidazole '

(4-hydroxy=-6,7-diamino-2-ethyl-7-nitro-5-trifluoro-

methyl benzimidazole). Metabolite U8, proposed to
be a conjugate of prodiamine, accounted for 6 to
11% of the low and repeated doses and about 2% of
the high dose. Several other metabolites (U2, U3,
U4, U7) each accounted for 0.1 to 1.4 of the !“C
administered: none of these compounds was identi-
fied. Material remaining at the origin of the TLC
plate accounted for 2 to 12% of the radicactive
dose: acid hydrolysis and subsequent TLC of this
material demonstrated the same metabolite distri-
bution pattern as that shown for metabolites Ul
through US. Acetone extracts of urine contained
0.3 to 5.2% of the administered radiocactivity, and
water-soluble material accounted for approximately
1 to 5.8%.

Liver radiocarbon represented 0.1 to 0.4% of the -‘C
administered to any animal; most of this consisted
of polar. metabolites. Free metabolites accounted
for 7 to 14% of the liver ‘C, and acid- and base-
released metabolites represented about 5 to 9 and 3
to 6% of the hepatic radiolabel, respectively
(Table VIII). Between 52 and 58% of the liver
radiocactivity was recovered from the agueous phase
following acid and base hydrolysis and extraction

"with ethyl acetate; approximately 10 to 18% was

nonextractable. An insufficient amount of radiola-
beled hepatic material precluded further analysis.

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES:

A.

The study author concluded that [!‘C]prodiamine was
absorbed and readily eliminated by rats given a

single oral dose of 10 or 400 mg/kg or repeated.

oral doses of 10 mg/kg. The total amount of ra-

diocactivity eliminated was similar for all animals;

elimination of !C was essentially complete within -

19



Table VII. Radiocarbon characteristics and identity in the urine of rats

" orally administered IQC-prodiamine. &/,b/

% of dose
Group A Group B Group C
Fraction and
identity Male Female Male Female Male Female
I. ﬁethanolgl
Ul Prodiamine + 0.34 c.31 0.07 0.09 0.42 0.53
N,N-didespropyl
U2 0.63 C.43 0.07 0.17 0.40 0.44
U3 0.61 0.51 0.07 0.16 0.36 0.46
Ué 0.84 0.65 0.06 0.25 0.36 0.30
Us 0.58 0.61 0.07 0.25 0.20 0.33
U6 Hydroxy 1.56 2.13 0.26  0.88 1.04 1.27
benzimidazole
u7 1.37 1.31 " D.55 0.49 0.76 1.19
U8 Prodiamine 11.12 8.35 2.24 1.57 6.94 5.64
conjugate
TLC origin®’ 9.13 6.78 _ 2.51 2.47  12.03 _ 10.37
Subtotal 26.20 21.10 5.89 6.34 22.50 20.54
II. Acetone 0.70  1.26 0.35 0.25 1.18 5.23
II1. Water soluble 4.60 3.05 1.05 1.29 5.80 3.61
IV. Total recovery 31.50  25.41 __7.29 7.88  29.48  29.38"
&/ Average of 3 animels. )
b/ Group ‘ = 10 mg/kg; B = 400 mg/kg; C = continuous 10 mg/kg/day for 14 days.
g/ TIC anslysis using solvent system B.
d/

After scid hydrolysis and re-TLC using solvent system B, it resolved into

Ul to US.

Source: CBI Table X, CBI p. 27.
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Table VIII. Extraction characteristics of radiocarbon in liver of rats

orally administered 14

C-prodiamine.

a/,b/

% of radiocarbon in liver

Group Sex Free Acid-rel Base-rel Aqueous Solids Totall
A M 7.58 5.95 3.03 57.49 17.51 91.56
F ' 10.07 5.36 3.08 $7.46  17.95  93.89.
B M 9.47 8.62 6.28 58.07 11.87 94.30
F 13.63 8.99 5.23 51.55 9.73 89.11
c M 6.99 6.91 4.51 56.98 17.70 93.08
F 9.44 5.22 3.42 57.82 17.26 93. 14
a8/

Average of 2 animals.
C = continuous 10 mg/kg/day for 14 days.

Animals killed at 96 hr.

Source:

»

CBI Table XI, CBI p. 28.
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4 days after dosing, and the major route of elimi-
nation for all animals was the feces, which ac-
counted for about 64 to 88% of the radiocactive
dose. :

Absorption and rate of elimination were dose de-
pendent. Within 24 hours after dosing, all but the
high-dose female rats had eliminated about 70% of
the *C dose in the urine and feces (high-dose
females excreted about 38% of the dose within
24 hours); within 96 hours, low- and repeated-dose
rats had excreted approximately 27 to 32% of the
'“C dose in the urine and 64 to 68.5% in the feces,
whereas high-dose animals (both males and females)
had eliminated about 8 and 88% in the urine and
feces, respectively. 'Thus, wurinary levels of

radiocactivity in high-dose rats were about 25% of
those of other animals, indicating that high-dose

animals had absorbed only 25% of the prodiamine
dose when compared with animals given the low dose.
Tissues and carcasses contained about 1.2% of the
radioactivity administered to low- and repeated-
dose animals and about 0.5% of that given to high-

dose rats. Using both urinary excretion and tissue

retention data, the study author estimated that the
proportion of administered prodiamine absorbed by
high-dose rats was approximately 26 to 37% of that
absorbed by animals in the low- and repeated-dose

groups. The study author suggested that the lower

percent excretion of total radioactivity in urine
of high-dose rats may have been due to saturated
urinary excretion but concluded, on the basis of

tissue residue data and the presence of large.
amounts of unchanged parent compound in the feces

of high-dose animals (50% of the '‘C dose versus <1%
of the dose given to other animals), that reduced
urinary '“C levels resulted from reduced absorption
of prodiamine by high-dose rats. The study author

also indicated that unchanged parent compound in

the feces represented unabsorbed prodiamine, rather
than compound excreted via the bile, by citing
results of a study in which <1% of a 1-mg/kg dose
of ['*C]prodiamine given to bile duct-cannulated
rats was eliminated unchanged in the bile (Nietsch-
~mann, D. A. 1985. Comparative metabolism of prodia-
mine, a dinitroaniline herbicide, in rats and
-goats. Master of Science thesis, Illinois Insti-
tute of Technology, Chicago, IL).

Sex, dose, and duration of prodiamine administra-
tion did not affect the tissue !C distribution pat-
tern. Tissue residue concentrations, in descending
order, were liver, fat, kidney, blood, 1lung,
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14.

spleen, bone, gonads, heart, muscle, and brain.
Residue levels generally were higher in females
than in males.

1
Prodiamine was rapidly metabolized by N-de-
alkylation reactions to N,N-didespropyl.

Metabolism of the test material alsc involved

cyclization to form N-propyl benzimidazole A and N-
propyl benzimidazole B. The N-propyl benzi-
midazoles were metabolized further via
nitroreduction, N-dealkylation, and ring hy-
droxylation to form hydroxy benzimidazole. These
metabolites and prodiamine were also metabolized to
polar and conjugated metabolites. The proposed
metabolic pathways for prodiamine in the rat are
shown in Figure 1.

B. A quality assurance statéement, signed and dated
March 16, 1988, and a statement of compliance with

Good Laboratory Practices (GLPs), signed and dated -

March 16, 1988, and August 22, 1990, were included
in the report.

REVIEWERS' DISCUSSION AND INTERPRETATION OF RESﬁLTS:

This study is acceptable per EPA Guidelines (85-1]) and
provides adegquate information on the absorption, distri-
bution, metabolism, and elimination of orally adminis-
tered prodiamine in rats. A sufficient number of animals
(five/sex/dose level) was used, and rats were given a
single low, single high, and repeated low oral doses, as
required by EPA. An intravenous study was not conducted
because of prodiamine's poor solublllty 1n agueous solu-
tions.

In general, the study author's conclusions are supported
by the data presented. Absorption, metabolism, and rate
of elimination of ([!“C)prodiamine were dose related:
among high-dose animals, the rate of elimination was also
related to sex and was slowest in females. Elimination
of radiocactivity was essentially complete within 96 hours
after dosing for all groups, and the major route of
elimination was the feces, which accounted for about 64
to 88% of the !'“C administered. Elimination was delayed

'sllghtly in high-dose rats: animals given a single or
repeated low dose (10 mg/kg) of [“C]prodlamlne excreted

approximately 9 to 15.5% of the !*C dose in the first 7
hours after compound administration, whereas high-dose
rats eliminated <1%. In addition, high-dose rats
eliminated approximately 53 to 87 times more
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. radioactivity during the 7- to 24-hour collection period
than during the 0- to 7-hour period, whereas low- and
.repeated-dose animals excreted approximately four to six
times more '*C during the second versus first excreta
collection period. Although the reason for this
difference is not clear, these data suggest that uptake
and excretion of very high doses of prodiamine are
initially inhibited but then appear to be induced by some

mechanism. Within 24 hours after dosing, all but the

high-dose female rats had eliminated about 70% of the !‘C
dose in the urine and feces (high-dose females excreted
about 38% of the dose within 24 hours); within 96 hours,
low- and repeated-dose rats had excreted approximately
27 to 32% of the '“C dose in the urine and 64 to 68.5% in
the feces, whereas high-dose animals (both males and
females) had.eliminated about 8 and 88% in the urine and
feces, respectively.

'Absorpfion of prodiamine appeared to be saturated in

high-dose animals, based on (1) low urinary !C levels

(as percent of dose), (2) recovery of most of the-

radioactive dose in the feces, and (3) the presence of
large amounts (about 50% of the !*C dose, compared with
<1l% of that given to other animals) of unchanged parent
compound in the feces. An intravenous dosing study was
not appropriate for this compound, but examination of
biliary excretion would have supported these conclusions.
Results of the previously conducted study in which <1% of
1-mg/kg dose of ['“C]prodiamine given to bile duct-cannu-
lated rats was eliminated unchanged in the bile do not
adequately support the author's conclusions because the
patterns of absorption and metabolism of prodiamine in
the rat appear to be highly dose related; thus, making
conclusions about the absorption of a 10- or 400-mg/kg
dose of the compound, based on the results of the
metabolism of a 1-mg/kg dose, is inappropriate.

Tissue distribution of radioactivity and tissue residue
levels were independent of dose level and dosing regimen,
but tissue radioactiwvity levels in females were slightly

higher than those in males. Overall, however, the data

indicate that accumulation of prodiamine and its metabo-
lites was minimal for all groups, and, as suggested by
the study author, the recovery of a proportionately
smaller amount of the radioactive dose from the tissues
of high-dose rats, when compared with tissues of low- and
repeated-dose animals, supported the conclusion that
absorption was saturated in animals given the high dose.

Prodiamine was rapidly metabolized by N-dealkylation
reactions to N,N-didespropyl. Metabolism of the test
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benzimidazole A and N-propyl benzimidazole B. The N-
propyl benzimidazoles were metabolized further via
nitroreduction, N-dealkylation, and ring hydroxylation to
form hydroxy benzimidazole. These . metabolites and
prodiamine were also metabolized to polar and conjugated
metabolites. Metabolism of prodiamine was essentially
complete for low- and repeated-dose rats; less than 1% of
the dose was recovered unchanged from the urine and feces
of these animals. 1In contrast, a large proportion of the
high dose--approximately 50%--was not metabolized by
rats. According to the study author, approximately 74%
of the 1-mg/kg dose of [!“C]prodiamine administered to
. bile duct-cannulated animals (Nietschmann, 1985) was ex-
creted via the bile, indicating that, for low-dose rats
in particular, metabolism of prodiamine probably involves
"enterohepatic circulation. However, the data f>om the
bile duct-cannulation study were not presented in the
Sandoz report and can be used for speculation only.
A deficiency in the Sandoz report is the inadequacy of
the separation, chromatographic, and spectral analyses to
extract, characterize, and/or identify a large proportion
of the fecal radiocactivity--approximately 50 and 20% of

the 10~ and 4Q0-mg/kg doses, respectively. Most of the

urinary radioactivity (about 70 to 80%: 6 to 26% of the
*“C dose) was identified or characterized.

Items 15 and l16--see footnote 1.
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~46- Sandoz Crop Protection Corp.

341 East Ohio Street
Chicago, 1L 60611

August 6, 1986
Protocol

METABOLISM OF PRODIAMINE [N RAIS

0BJECTIVE
To conduct a metabolism study of prodiamine in rats according to EPA guidelines

. (Pesticide Assessment Guideline, Subdivision F, November 1982).

INTRODUCTION

Prodiamine absorption, distribution and metabolite chéracterizatidn in rats were
previously carried out (Dressler 1975 a,b). About 58% of the dose was recovered
in feces (90% of them excreted within 48 hr). Urinary 14C accounted for 29% of

the dose and expired 14C0; sccounted for 0.14%.

A comparative metabolism study of prodiamine in rats and goats was conducted by
Nietschmann (1985). Most of the oral dose was absorbed by rets snd then
eliminated vis bile to fecqs. Prodismine was extensively metabalized to polar_
metabqlftes. Only trace amount of 14C in feces and bile was identified as

unchanged prodiamine.

In these stﬁdies, 8 conclusion was reached that prodiamine was rapidly sbsorbed
and eliminsted by rets. Very low residue level was found in snimal tissues.
However, s majority of the metabolites was charscterized as polar metabolites.
These metabolism studies were not car;ied out sufficiently to meet the current
EPA guideline. Thﬁtcfcrc,'a new metabolism study will be conducted to meet this |

guideline,

ap,
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TIME SCHEDULE

This study should be completed by March 1987,

HATERIALS AND METHODS

. procedures will be followed,

1.

Labeled compound: Y4¢_prodiamine (2,4-dinitro-~3,N3-diprop;1~6-trifluoro-
methyl-1,3-benzenediamine, UL-14¢), with a specific sctivit, of 25.0
mCi/mmole and radiochemical purity of greater than 98% was synthesized by
Wizard Laboratories,'Davis, CA. Unlabeled analytical grade prodiamine
(gréater than 99% pure) and model metabolites will be provided by Sandoz

Crop Protection Corporation.

" Animals: Seven to nine weeks old Charles River Sprague-Danley (CD) rats

will be used.
8. Sex: Males and femsles.
b. Number: Fijive mgle and rivg female rats at each dose lével.

€. Quarantine: At least 7 days.

d. Randomization: Animels from esch sex will be assigned_at random to

each group. The weight variation of the snimals of each sex should

not exceed 10% of the mean weight,

Dose groQEsé EPA guidelines describes thet oral (low, high 8nd consecutive
doses) and 1ntravenous doses of test compound should be conductod

However, the intravenous administration will not be conducted because of

poor solubility of prodiamine in Physiological solutions or water (0,013

ppm) . | » 115
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3. Lowdose level: A single oral dose of '4C.prodiamine in Emulphor

EL-620 (s polyoxyethylated vegetable oil, GAF Corp., NY, NY) will be
administered to rats at 10 mg/kg (NOEL) (radiosctivity ca, 25

pCi/rats; Emulphor ca. 2 ml/kg).

b. High dose level: A single oral dose of '4C-prodismine in Emulphor

EL-620 will be administered at 400 mg/kg (Produce some hematological

alterations and liver weight gains) (radioactivity ca. 25 uCi/rat;

Emulphor ca. 2 ml/kg).

c. Consecutive dose level: A single oral dose of 14C-prodiamine in

Emulphor will be administered to rats at 10 mg/kg (NOEL) (radio-
sctivity ca. 25 uCi/rat; Emulphor cs. 2 ml/kg) within 26 hr after
pretreatment with 14 consecutive daily oral doses of unlabeled

prodiamine in Emulphor (ca. 2 ml/kg) at 10 mg/kg (NOEL).

Observation period: Animals will be kept in individusl cages for 4 days

after radinactive dose at which time all of the animals will be killed.-‘

The following items must be observed:

1)  Check the radiochemical purity of 14C-prodismine dissolved in Emulphor

prior to administration to ascertain the siability of prodiamine in
Emulphdr. | '

2) Weigh esch rat before compound wdministration end sacrifice.

3)  Administer prodismine by intubation. |

a).. Measure daily food,ccnsumptioh and water intake,

5) Observe clinical sign.

\3
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6)
7).
8)

9)
10)

ANALYSIS

a)

b)

c)

“49-

House the treated rats individually in ﬁetabolism caées to collect -
urine and feces separately, |
Add 1 m] of saturated mercuric chlori&e solution to urine collection
cup to prevent microbial degradation,

Collect urine and feces from esch rat st 7 hr, 1 day and theresfter
each day after V4C-prodiamine dosing,

Measure urine volume and feces weight at each sampling time,

Freeze urine and feces at - 20°C prior to analysis,

14C recovery: For each of all rats of the three doée'gr0ups, the

radiocarbon in the urine and feces samples will be measured. The

following analytical techniquesAshould be observed:

1) Redioassay each sample in duplicate. |

2) Radioassay '4C in urine by addition of aliquots of urine to vials
containing suitable scintillation fluid.

3) Radioassay 8¢ in feces by combustion of a known weight of the
samples, |

14c tissue residues: For each rat of the three dose groups, the

radiocarbon in bone, brain, fat, gonad, heart, kidney, liver, lung,
blood, muscle, spleen and residual'clrcass will be measured after

termination of the experiment.

14¢ metabolites: Metabolite extraction, isolation, identification and

quantitation will be conducted on excreta and tissue samples con-
taining enough radiosctivity. Suitsble extrsction, cleanup snd

instrumental procedures will be used.h Authentic model metabolites

" will be synthesized and used as references.

@.
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RESWLTS

a) 14¢ recovery: Data will be expressed as percent of the dosed radio-
carbon for each ret and also as mean values + SD of five rats.

b) 14C tissue residues: Dats will be expressed as g prodiamine equxva-

lents/g -et t135ue and percent recovery of the administered dose for
each rat and also 8s mean velues + SD of five rats.

c) . 14C metabolites: Data will be expressed as percent of the sdminis-

tered dose for urinary and fecal metabolites of each rat and also as

- mean values + SD of five rats for each urinary and fecal metabolites.
Data will be summarized in tabular forms with statistical evaluations., As shown
in the EPA guideline, all data including the counting efficiency, combustion

efficiency and radicautogram should be rétained.
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