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MEMORANDUM

OFFiCE OF
PESTICIDRS AND TOXIC SUSSTANCES

SUBJECT: Metam sodium. The biokinetics and metabolism of
4c-metam sodium in the rat. Jossible use of
studies with c-dazomet and 1 C-methyl-isothio-
cyanate to support the metam sodium application.

EPA ID No. 039003 Project No. 8-0962
caswell No. T80~ Accession No. 406410-00

FROM: Sidney Stolzenberg, Ph.D. - .
Review Section I MW V/ap/r

Tox Branch-HFAS/HED (TS-769 C)

THRU: Quang Q. Bui, Ph.D., D.A.B.T. M’ﬁ*— 9/18/s8

Head, Review Section I
TOx Branch-HFAS/HED (TS-769 )

and
William L. Burnam
"Acting Deputy Division Director M?
Health Effects Division /s
TO: Geraldine Werdig, Chief

Data Call In Staff
Registration Division (TS-767 C)

Registrant:

ICI Americas
Wilmington, DE 19817

on behalf of the Metam Sodium Task Force

Action Requested:

Review animal metabolism studies in support of Data Call-In-
Notice of 9/28/84 for metam sodium.

Recommendation:

&
We agree with the applicant that the studies with dazomet and
methyl-isothiocyanate (MITC) support the pharmacokinetic and
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metabolism data for metam sodium. It should not be necessary,
for example, to repeat pharmacokinetic and metabolism studies
done for dazomet that were not done for metam sodium. These
would include biliary excretion studies and multiole 7 or 15
consecutive day oral dose studies. Altnough the metabolic
profile of components excreted in urine and air, tissue .
distribution as well as metabolic profiles obgerved in liver and
kidneys were similar after administration of single oral doses of
all 3 compounds, there were some important differences, mainly
quantitative in nature.

Toxicology defers to RCB for analyses of the studies on the
conversions of metam sodium and dazomet to MITC when applied to
croos in the field. '

Group A studies, which involves intravenous administration of test
compound, have not been performed with metam sodium, dazomet or
MITC. This requirement for may be waived because exposure to
metam sodium would be expected to be mainly oral, in food.

Classifications:

Metam sodium

Group A. Single i.v. labelled dose. Not performed

Group 8. Single oral low dose with labelled compound.
Acceptable.

Group C. Single daily oral doses of non-labelled compound

for 14 days followed at 24 hours after the last
dose with a single oral labelled dose. Not

performed.
Group D. Single oral high dose with labelled compound.
Acceptable.

Dazomet
Group A. Single i.v. dose with labelled compound. Not
erformed. )
Group B. Single oral low dose with labelled compound.

Acceggggle

Group C. Single daily oral doses of non-labelled compound
for 14 days followed at 24 hours after the
last dose with a single oral labelled dose.

Acceptable
Group D. Single oral dose of labelled compound at high

dose. Acceptable
Methyl isothiocvyanate.

Group A. Single i.v. labelled sose. Not performed.

Group B. Single oral labellea cose. Acceptable.

Group C. Single daily oral doses of non-labelled compound
for 14 days followec 3~ 24 hours after the last
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dose with a single oral labelled dose. Not
performed. -
Group D. Single oral high dose with labelled compound.

Acceptablég.

Comment: Based on our suggestion that the studies with dazomet
and MITC support the pharmacokinetic and metabolism studies with
metam sodium, we consider that the Group C studies with metam
sodium are satisfied.




Primary Reviewer: Sidney Stolzenberg, Ph.D. (Y sl
Review Section-I, Toxicology Branch - Herbicide, Fungicide, and
Antimicrobial Support
Health £ffects Division (TS-769C)
Secondary Reviewer: Quang Q. Bui, Ph.2., D.A.3.T.
Head, Review Section I, Toxicology Branch - derbicide, Fungzczde,
and Antimicrobial Support
Healtn Effects Division (TS-769C)

DATA EVALUATION REPORT

Study nge: Metabolism
Guideline No.: 85-1

Study Title: The Biokinetics and Metabolism of l4c-Metam Sodium
in the Rat

£PA Identification Numbers: EPA ID No. 039003
Caswell No.: 780
F.O0ject No.: 8-0962
Accession No.: 406410-00

Submitted by: ICI Americas, Inc. -
Wilmington, DE 19897
for the Metam Sodium Task Force Consortium

Testing Laboratory: Huntingdon Research Centre
Huntingdon, Cambridgeshire, England

Study Authors:  D.R. Hawkins, L.F. Elsom, and G. Girkin

Study ID No.: HRC/BSF 455/6/7/8875

Completion Date: November 12, 1987

conclusions: Summary

Pharmacokinetic and metabolism studies in rats for dazomet, metam
sodium and methyl-isothiocyanate (MITC) were submitted to support
a metabolism study (85-1) for metam sodium. Although there are-
substantial differences in chemical structure between the three
compound, it is claimed that both metam sodium and dazomet produce
high levels of MITC in the soil. Futhermore, MITC is considered
to be a key intermediary in the metabolism of both metam sodium
and dazomet in the rat (see proposed sco2nitic on page 3 of this
review).

The data from tests with all 3 compo:n:3 «ere submitted to support
the application for metam sodium. =i’ n :ovpound was tested at two
dose levels in rats. It was shown =-a> i.. 3 compounds were
excreted mainly in urine with urinary r-:y;2ries over 168 hours

of 63 to 65% for dazomet 37 to 58% for —ezam sodium and 84 to 87%
for MITC at both dose levels. Excrert:>- ,:3 the feces was low,
usually ranging between 1.5 to 3.3% a: £y~ Joses for all 3
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compounds. Three different compounds were found to be excreted
via the lungs as metabolic products which included MITC, CO2 and
COs/CS3. Total excretion of the 3 products via the lungs over a
72 hour collection period were about 35 and 50% for low and high
dose metam sodium, 22 and, 28% for low and high dose dazomet, 22
and 9% for low and high dose MITC, respectively. There were no
differences between males and females in amounts excreted via the
three routes. Tissue retention at 168 hours was about 2% for all
3 compounds at both dose levels. Total recoveries, including

the percentage of the doses excreted and that remaining in the
tissues combined after 168 hours, ranged from 92.6 to ?063,
indicating virtually complete absorption from the G.I. tract. By
the first 24 hours, 85% or more of each of the 3 compounds at
both dose levels had been excreted. All 3 compounds were also
rapidly absorbed from the G.I. tract with plasma tpax between
0.25 to 1.0 hours. However, plasma half-lives after 24 hours were
long, ranging from around 60 to 74 hours for all 3 compounds.
Tissue and plasma levels at all time periods, and plasma AUC's,
were consistently higher in females than in males by a substantial
amount, suggesting that this compound may be more toxic to female
rats. The tissue with the highest uptake for all 3 compcunds was
the thyroid gland. High uptake were also seen by the liver,
kidneys and lung, with lowest levels in testes, brain and eyes.
Metabolic profiles detected in urine, liver and kidneys were
basically similar for the three compounds but there were some
differences, mainly quantitative in nature.

The data appear convincing that both dazomet and metam sodium

form MITC during the early stages of metabolism in rats. The
proposed metabolic pathway involving these three compounds is
shown on page 3 of this review. Only 2 metabolites, M2 and M5

are considered to be unequivocally identified. A suggested
structure based on limited data is proposed for a third metabolite,
M4. On the basis of these data, the applicant has concluded

that metam sodium and dazomet "exhibit an extremely similar kinetic
profole in the rat™ and MITC is produced in the metabolism of both
compounds. Therefore, the applicant feels justified in their
decision to forgo additional metabolism studies with metam sodium.

Although the metabolic profiles detected in urine, liver
and kidneys were similar and tissue distribution were similar
for the three compounds, there were some differences, mainly
quantitative in nature. Substantial quantitative differences
Wwere seen in products of respiration, tissue distribution of
radioactivity, components found in urine, liver and kidneys.

Classification:
Dazomet.

Group A. Single i.v. dose with labelled compound. Not

performed.
Group B. Single oral low dose with labelled compound.

Acceptable :
Group C. Single daily oral doses of non-labelled compound

-1lb-




Group D.

Metam Sodium.

Groug A.
Group 8.

Group C.

Group D.

for 14 days followed at 24 hours after the
lagt dose with a single oral labelled dose.

Acceptable

Single oral dose of labelled compound at high
dose. Acceptable '

Single i.v., labelled dose. Not performed
Single oral low dose with labelled compound.
Acceptable. :
Single daily oral doses of non-labelled compound
for 14 days followed at 24 hours after the last
dose with a single oral labelelled dose.

Not performed.

Single oral high dose with labelled compound.

Acceptable.

Methyl isothiocyanate.

Group A.
Group B.
Group C.

Group D.

Single i.v. labelled dose. Not performed.

Single oral labelled dose. Acceptable. .
Single daily oral doses of non-labelled compound

for 14 days followed at 24 hours after the last
dose with a single oral labelled dose,

Not performed.

Single oral high dose with labelled compound.
Acceptable.

-lc-
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The report was originally writter v BASF Antiengesellschaft,
West Germany, and is presently being submitted on behalf of BASF
Corporation, Buckman Laboratories, Stauffer Chemical Company,
Transbas, Inc.,.and UCB Chemicals Cocrporation.

Introduction:

The package was submitted in response to the Data call-In
Notice of May 19, 1986 for metam sodium. Even though the title
suggests that the report pertains only to metam sodium, it contaias
biokinetics and metabolism studies for three separate compounds
in three separate sections of the report. The three compounds
studied and the two doses at which each was studied in rats by
oral intubation were as follows:

Dose 1 Dose 2
Substance mg/kg Mol/kg ma/kg Mol/kg
Metam sodium 10 7.7 ¥ 105 100 7.7 X 10-4
Dazomet 10 6.2 X 10-9 100 6.2 X 10-4
MITC 4.4 6.0 X 10-3 33 4.5 X 10-4

The high dose for each compound was considered a *toxic effect
level." . v

All three studies were performed by Huntingdon Research
Centre in England.

The structure of these compounds are as follows:

S5\:$
» %S
(' omghie mowgs
H;C'NVN"C H .
Dazomet Metam sodium MITC

It is claimed that metam sodium and dazomet produce a high
amount of methyl-isothiocyanate (MITC) in the soil. Also, both
dazomet and metam sodium are converted to MITC in the metabolic
pathways of rats.

The following is the suggested pathway of metabolism ip rats
with all three of these compounds snown fitting into the schenme.
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This report is divided into three parts. Each part consists
of a set of pharmokinetic and metabolism studies for each of the
‘three ~ompounds ..

Part I. The ., Biokineti¢s and Metabolism of l4c-pazomet
in the Rat

A. Materials
1. Radicactive dazomet

The structure of dazomet and position of 14C in the compound
used in the studies is as follows:

LK

Cazomet

Chemical Name: Tettahydto-3,S-dimethyl-ZH-l,3,5-thiadi;zin-
2-thion

Molecular Weight: 162.3

The nonradiocactive material used was claimed to have a
purity of 99.3 percent, determined by HPLC. The compound is
claimed to be stable with no decomposition products detected
after 2 years of storage in the dark at 25 °C in a dessicator.
Radiochemical purity of the l4c-dazomet was 97 percent,
determined by TLC with three solvent systems.

Specific activities were as follows:

Subgtance Radioactivity (uCi/mq)
Pure compound 79.5

Low dose 3.78

High dose 0.419
Tissue Metabolite study 1.52

2. Vehicle Used for Dosing

Carboxymethylcellulose, 1% aqueoss suspension.

3. 'Doses

10 and 100 mg/kg for single-dose studies, 10 mg/kg/day
for l4-day dosing study.
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4. Stability of Dosage Forms

No experiments appeared in this report on stability or
homogeneity of the_ carboxymethylcellulose suspensions. There was
no statement on how long the dosage forms were stored prior to
administration.

5. Route of Administration

By oral intubation.
6. Animals Used

Sprague-Dawley rats, Crl:COBS(SD)CD strain of Charles
River, UK. Males were 7 weeks old, females were 9 weeks old,
body weight for both sexes was about 200 g.

B. Procedures

1. Collection of Expired Air in Excretion-Metabolism Studies.

Expired air was passed through a series of three traps;
2-ethoxyethanol for collection of methyl isothiocyanate, NaoH for
trapping CO2, and Viles reagent (ethanol-dietbylamine-triethanol-
amine) for collection of COS and/or CSj.

2. Preparation of Materials for Measurements of

Radiocactivity by Combustion Analysis.

Carcasses were digested in methanol-triton-405 and NaOH.
Tissues were minced and homogenized. Feces were homogenized in
distilled water.

3. Ptega:ation of Materials for TLC or HPLC Analyses of Components

a. Urine and Bile

Urine from intact rats given the 100 mg/kg dose and bile
samples collected f-om cannulated bile ducts were subjected to
hydrolysis with B-glucuronidase containing aryl sulphatase
(from Helix pomatia). Both enzyme hydrolyzed and nonhydrolized
vacuum concentrated urine and bile preparations were subjected to
a sequence of solvent extractions, evaporation of solvents and
subjected to HPLC and/or TLC.

b. Liver and Kidney Homogenates

These were extracted three times with methanol and the
combined extracts were concentrated under an N, stream at 37 °C.
Radiocactivity recoveries ranged from 67 to 84 percent in the
extracts. Aliquots of the concentrates were subjected to TLC for

metabolite analysis.
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4. Analysis of Radioactivity

Radioactivity was measured in a liquid scintillation counter :
using counts at least twice background. TLC plates were
subjected to an automatic TLC-linear analyzer.

5. Identification of Metabolic Components

Radioactive areas on TLC developed plates were removed,
eluted with solvents, concentrated, and subjected to further
purification with HPLC. These were subjected to mass spectra
analysis.

The mass spectra of three chemically synthesized components

were compared to three isolated and purifiod TLC components in
urine for final identification of the metabolites.

Compliance

— A signed statement of Confidentiality Claim was included.

— A signed statement of compliance with EPA's GLP was
provided.

- A signed Quality Assurance Statement was provided.

Preliminary ggcregion-netention Study

Two of each sex received 10 mg/kg, single dose by
intubation. Urine and feces were collected over a 120-hour period,
trapped air contents were collected for a period of 72 hours.
A summary of all the results, photocopied from Appendix 7, is
shown on the page which follows.

Total urinary excretion was about 67 to 70 percent, total
fecal excretion was around 3 percent for both sexes. Most of the
excreted radioactivity in urine, air, and feces was found within
the first 24 hours. Trap 1 for methyl isothiocyanate contained
1 to 2 percent of the radioactivity, trap 2 for CO had 15 to
19 percent, whereas trap 3 for COS and CSp; had 2 to 4 percent
over the 72-hour collection period. Total recoveries in feces,
urine, and expired air combined was about 92 to 96 percent.




) APPRIDIX 7 , O{ 0417 7 '
_ Preliminsrey excretion study ) L
TABLE L

Excretion of sediocactivity by rats after siugle oral doses of 1°C-daszemet
st & dose level of 10 mg/kg

- Ronulit sre expressed as X dose
Animal no. AM M [Mean males| CF OF Nean females
Ugzine
0« 24 61.72162.06 61.89 63.48164.23 64.87
24 - 48 3.22] 3.42 3.32 2.89] 3.90 3.40
48 - 72 1.07}) 1.12 1.09 0.95] 1.08 1.02
72 « 96 0.67§ 0.61 0.64 0.52] 0.53% 0.5¢
96 - 120 G.36] 0.46 0.42 0.35] 0.37 0.36
Totsl urine 67.0¢/67.¢6 67.3% (70.19]vc.18 70.17
Cage washings 0.18] 0.18 .13 0.10} 6.12 0.11
Laeces -
0 - 24 1.08) 2.9¢ 2.00 2.32] 2.%2
24 - 48 0.48) .52 0.50 0.38] 1.00 Q.69
4 - 72 0.43} 0.18 e.31 0.171 0.0 N )
72 - 96 .0.171 0.40 0.14 0.09] ©6.1% . .
96 - 120 0.08} 0.09 0.07 0.08} 0.07 .08 |
Total faeces 2.18] 3.83 .01 3.01) 3.82 J.&2

Expired air 2rsp 1

0 1.53

- 6 0.98| 0.03 0.51 | 1.70{ 1.3%

6 - 24 1 0.23] 0.72 g.28 | 0.468! 0.47 0.47
2¢ - 48 0.09] 0.15 0.12 | 0.10{ 0.i8 0.19
48 - 72 0.04] 0.06 0.05 | 0.03] 0.07 0.08

Total trap 1 1.36] 0.56 0.93 | 2.29{ 2.17 2.23
Expired air =rap 2 -

0- & 14.72111.64) 13.18 | 9.2¢] .79 8.02

6 - 24 4.19] 5.17 4.68 | 8.38) 7.3 6.40
24 - 48 0.0.] 0.68 0.7¢ | 0.70] 0.93 0.82
48 - 72 0.26| 0.129 0.28 | 0.2¢; 0.31 0.128

Total trap 2 19.9827.7¢| 18.87 [15.7- 15.¢8] 1s5.7.
Expired sir trep )

0« 6 2.19] 1.8%2 1.06 | 2.58] 1.0% 2.82
6 - 24 0.1} 0.29 0.22 | 1.29{ 2.8 2.14
24 - 48 <0.02]<0.02 - 0.03] 0.07 6.0
4 - 72 <0.02}<0.02 - <0.02}|<0.02 -
Totel trap 3 2.34] 1.81 .08 | 4.00{ €.00 %.00
Total traps 1 - 3 |23.66/20.13 21.90 |22.02]21.8%| 21.94
Total recovery 93.03|91.77f 92.40 |95.32/95.94] 95.83

The data in this table have been checked for accuracy by -- :wi.
7=
1




Y : Dxpired trap L (0 = 72 hours)| 1.0 1.58 1.2% | 2.08 6.5¢ | 1.10

oteqn

- Main Excretion-Retention Stud

' For the.single-dose studizs, five uf each sex recei

U e 23 . received
10 or 100 mg/kg. For the multiple dose test, five male and five
female rats first received 14 daily doses of nonlabeled dazomet
g: 10 mg/kg/day-and on day 15 received 10 mg/kg of l4c-1abeled
a:»gonfx:gél ::mgcl’gsl :h:" sigg:g agd multiple dose studies, urine

C ere obtained each day up to 7 da 163

following the radioactive dose. i ] ys ( hours)
at 24-hour intervals up to 72 hms:?xred air samples were obtained

. " P L0 Samples of blood w
obtained just before killi at. isted
in Table 3 after Killing. ng at k63 hours and organs listed below

EME L
Meon excretion and retentien ef radisscrivity by cale and feosels rnts aftar single ersl

daees of P*C-dasomet at dose levels of IG and 100 sg/k¢ and after 14 Caily doses ef
dsgeset follaved by & single dese of °C-dazseet ot & dose lavel of 10 sg/xg/dsy

Zesults ars expressed as § dose

Dese regise single 10 ng/hg|Siagle 100 sp/hg|Repented: 10 ng/kg

' uale | fesslel nale | ressie| wile | Femsle
Tissues 252 .yl sl 2421 2.1
grine (0. - 168 heurs) 68.138 | ¢8.7% $6.53 | 62.9¢ | 62.67 | 65. 43
Cege: vashings o.i% | 0.12 e.09. | o.a1 | 6.07}) 0.07
Feecss (O = 168 hours) .28 ¢ 3.08 2.48 2.3¢ 3.58 2.88

Dpiced trep 2 (O = 72 hours)] 17.76 | 15.9% 13.%0 | 13.38 | 18.32 | 17.51
el Expired trap 3 (0 = 72 heurs)| 2389 | 5.50 14.83 | 19.47 2.97 ) .72

cos e,

Tetal recovery 96.05 | 97.34 98.9¢ [100.00 $9.59 | 922.83

The data in this table has been checked for accuracy by the reviewer.

\ 2

. st i




In Table 1, taken from the report, tissue retention (carcass = .
plus all organs combined) came to 2.2 to 2.7 percent of the
radioactive dose for both sexes with both the low or high dose .
as well as with the 15 daily doses. Urinary excretion over the
168-hour period, including the cage washings, amounted to 62.3 to
68.9 percent of dose for males or females for all three treatment
regimens with no differences between sex, dose, or single vs.
continuous daily dosing. Fecal excretion amounted to approxi-
mately 3 percent of the dose in males and females for all three
regimens. The slightly lower excretion rate in the 100 mg/kg
treated groups was evidently not considered to be different. The
radioactivity found in air trap 1 (methyl isothiocyanate) was
about 1 to 2 percent with no differences between the 3 regimens
seen. However, for the 100 mg/kg treated group, the amount of
radioactivity in air trap 2 (CO) was lower but for trap 3 {COS/CS3)
it was higher than for the 10 mg/kg group. Recoveries in the
three air traps for the multiple day treated animals were about
the same as for the single dose 10 mg/kg group. Total excretion
in 7 days (total recovery minus amount in the tissues as seen in
Table 1) amounted to 88.2 to 97.6 percent with no difference
between the high and low doses.

Table 2 which follows, taken from the submitted report,
shows the excretion pattern by the time collection periods.
The total amount recovered within the first 24 hours of dosage
in urine, feces, and in the three air traps combined was about
79.3 to 85.6 percent of the dose with no apparent difference
between the two dose levels or the l5-day treatment regimen.
However, more COp but less COS and/or CS; was recovered in the
100 mg/kg treated rats.

Mean concentration of radioactivity found in the organs of
the rats killed at 168 hours after the single doses or after the
last of 15 doses is shown in Table 3, taken from the report (See
page 11). The organ of highest uptake was the thyroids. High
levels were also found in liver and kidneys. Lungs had a high
level which was about 1/2 that foundin liver or kidneys. The
latter three organs are considered to be the organs of excretion
or biotransformation. Organ concentrations were also relatively
high in ovaries, adrenals, and whole blood. There appeared to be
no increased amount of radioactive compound in organs of the
multiple dose treated rats compared to the single dose 10 mg/kg
group. With the exception of liver, concentrations in all organs
were higher in females than in males.
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TABLE 2

e e . Mean sxscetion of radicictivity tn the uzin., faeces and expized air of
S sale sad femsle rats: after: single oral doses. of °C-dazomet at dose:
levels of 10 snd 100 ng/kg and: after 14: daily orsli doses of
daszquet fellowed by & single: dese of °C-dazomet at & .
: dose level of 10 mg/kg/day

Results are expressed as X dose

Dosse regime Single 10 mg/kg|Single 100 mg/kg|Repested 10 39/kg
Male Female| Male Pemale] HNale Pemeale
Urine
Q- [ ] 39.5%9 33.50 16.73 24.93 40.64 32.36
s~ 24 23.22 29.32 42.76 35.08 16¢.83 27.7%
4 - 48 2.93 3.33 4.98 10.20 2.49 2.92
48 - 72 1.10 1.07 0.89 1.5¢ 1.02 1.0
72 - %6 0.61 0.%9 0.47 0.52 0.55 .37
96 - 120 0.50 c.42 0.33 6.28 .37 .34
120 - 144 0.33 6.28 0.24 0.23 0.29 6.26
144 - 168 0.30 0.27 0.19 0.19 0.27 0.22.
Eaeces
Q- 24 «37 1.74 0.67 0.67 2.39 1.42
. 24 - 48 0.5 0.80 1.49 1.26 0.78 0.87
48 - 72 0.14 0.32 6.17 0.6 0.2 0.31
72 - 96 0.07 6.09 0.06 ¢.07 0.0% 0.06
%6 - 120 0.06 0.08 0.04 0.04 0.03% 9.06
120 -~ 144 .06 0.04 0.03. 0.03 0.0¢ ¢.08
144 ~ 168 .54 0.04 8.02 g.02 0.04 g.03
Expired air trep l
0 - 24 0.96 1.38 .03 1.%¢ C.49 0.99
26 - 48 0.07 0.16 g.19 6.39 0.06 0.08
40 - 72 .03 0.04 .06 .33 0.01 0.03
red 8 278
Q- 24 16.60 14.61 18.10 8.72 17.41 16.31
24 - 48 0.92 1.14 1.17 2.04 0.86 0.92
48 - 72 0.28 0.328% 9.23 0.39 0.28 0.28
E ) £
0= 2& 2.76 5.38 14.23 18.78 2.72 3.6%
2¢ - 48 9.0¢ 0.12 0.46 0.65 0.08 8.07
48 - 72 <0.02 <0.02 0.02 0.04 <0.03 <0.03
Total encretd  gios | sos |5 793 (g0 L F25
dutrq T Ae )
giest Tz f Aews

;™ drne, f<cey
e nid arr Soropd
C ra-bas l\f‘(.

The data in this table has been checked for accuracy by the reviewer.




TABMLE 3

levels of 10 and 100 mg/kg and after 14 daily dooss oo dazomet. folloved
By a single dose of iC-dagemer sr &mrlm of 10 sg/xg/dey -

Results umn’ptuu& 88 ug eguivelents “c-aso-iélc

Dese regime $ingle 10 mg/kg Single 100 Bg/kg i Repested: 10 Bg/ Ry
Male Femele! Male Female] Male Fensle
S8Ue S
Eyes 0.092 | 0.107 e.7% 1.13 8.116 | 0.12%
Brain 0.088 | 0.107 0.68 ¢.93 G.083 | 0.093
Adrenal glends| 0.295 | 0.292 3.03 3.3% 6.54¢ | 0.¢19
Bene marrow 0.088 [<0.20% <0.80 | <1.60 | <0.11¢ <0.236
Thyroid gland | 2.29 $.03 14.0 i18.9 2.62 $.97
Muscle 0.09¢ | 0.117 0.60 G.04 g.096 | 0.108
Fat 0.080 | 0.0%7 0.5¢ 0.5 0.098 | c.066
Pancreas 0.109 | 0.131 0.79 1.16 0.121 | 0.143
Lungs 0.444 | 1.0¢ 3.18 7.08 0.411 | 0.813
Gvaries - 0.4%6 - 3.93 - Q.409
Tostes 0.042 - 0.31 - 0.047 -
Uterus - 0.113 - 1.03 - G.104
Spleen 0.092 | 0.128 0.86 1.67 ¢.107 | 6.137
Kidneys 0.901 | 1.87 6.92 | 13.4 0.874 1. 1.53
C.I. tzact 0.09¢ | 0.111 0.44 0.e% 0.098 | 6.13¢
Liver 1.02 0.311 6.2% 2.1¢ 1.17 0.378
Whole-blood 0.208 | 0.29% 2.37}1 3.7 2.242 .| 0.29%
Plasms 0.045 | 0.07s 0.28 0.43 6.054 .| 0.072
Heazs 0.194 | 0.292 1.28 2.1% 0.18% ]} 0.2%5
Carcass 0.197 | 0.249 1.86 2.7 0.208 | 6.234
G.I. tracet Castro-intestinal trace .

The déta in this table has been checked for accuracy by the reviewer.
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.Biliary Excretion

e ‘ Bile duct cannulated rats, three of each sex per dose level, )
received 10 or 100 mg/kg,-single oral doses. Bile samples were
collected at 3-hour intervals, urine and feces at 24-hour inter-
vals, over a 48 hour period. Biliary excretion rates, expressed
‘ag percent of dose and cumulative percent of dose, are shown in
Table 23, copied from the applicant’s report. The highest rates
of excretion into bile were generally observed within the first 6
to 9 hours after dosing. The investigators concluded that biliary
excretion played a minor role in elimination of the compound.

comment: When compared to the total excreted in the feces, which
was substantially higher even after only 24 hours in bile than in
the entire 168 hour fecal collection of intact rats at both dose
levels, it suggests that there was enterochepatic recirculation of
radioactive compounds. However, this may be an artifact due to
bile duct cannulation.

T8L8 23
Xoan excretion ef radissctivity in bile dy rets vith csnnulaced dtle
ducts after single orsl deses of }*C-dazcmet at doss lavels of
10 end 100 sg/kg

Results sre exprassed as % desa ead cusulative % dose

Tise (hours) sSingle 10 sg/hg single 100 sg/xg
Rele fesale Nale Fensle
% dese[Cunuletive |} deselCunulative|t dese|Cusulotive |} dese|Cunulative

S dose S dese % dose % dese

e~ 3 1.36 1.36 1.82 1.62 1.09 1.08 0.86 e.88

3~ 8¢ 2.03 3.29 0.93 2.38% 0.63 1.72 6.61 1.47

[ JC I 1.98 $.37 1.07 3.62 0.43 2.1% 0.3% 1.86

912 1.43 ¢.80 0.% 4.38 0.4 2.%6 0.39 2.28

12 - 13 0.6 7.60 0.7% $5.3¢ 0.62 3.18 0.44 2.68
18 - 18 0.30 7.70 0.43 5.7 G.63 3.83 0.59 .27 .

18 - 23 9.1¢ 7.88 0.19 $.96 0.74 4.57 0.83 3.9

2 = 26 e.09 7.99 0.18 6.1 0.73 $.32 0.04 4.56

‘ %27 0.07 8.02 0.10 6.22 0.62 5.9 0.54 §.10

71 - 39 0.68 8.07 6.0? 6.2% 0.51 6.43 0.32 9.62

B 0.04 8.12 0.0% 6.34 0.2¢ .68 0.32 $.9%

33 -5 0.03 8.18% 0.04 6.38 0.13 6.81 0.17 6.11

38 -39 2.03 8.18 6.03 6.41 g.09 6.90 0.13 6.2¢

39 - 423 0.03 8.22 6.03 6.44 0.06 6.9% .08 6.32

42 - 4% 0.02 8.23 0.02 6.46 0.0¢ 6.9 0.07 6.39

45 = 48 0.02 8.2¢ 0.0% 6.47 0.04 7.03 0.06 6.43

The data in this table has been checked for accuracy by the reviewer.
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The du:c,_.in"rabie 22, taken from :n: repoct, rcéﬁttl - .
" the primary ctoute of excretion was via the urine, even in' the
bile duct cannulated crat.. It also shows the tetention iuw liver,

G.I. track and carcass in the bile duck cannulated rats killed at
48 hours after dosing.

TABLE 22
Mean excretion and retention of radicactivity by Tats with cannulated
bile ducts after single oral doses of '°C-dagomet st dose levels
of 10 and 100 mg/kg

Results ere enpressed as % doaq

Dose zegime Single 10 mg/kg|Single 110 mg/kg sl :
Male FTemale]! NMale Femsale %

Tissues :ﬂ .
Liver 1.87 | 0.3 | 1.3 o.e7 < )
G.I. Tract 0.3¢ | 0.30 6.36 | 2.16 >
Carcass 3.53 3.99 3.00 | 5.68 < |
Bile

0- 20nour | 7.95 | 6.1 s.32 | .56 . ‘e

26 - 48 hour | 0.29 | o.36 1.71 | 189 =]
Urine 8

0 - 24 hour | 49.38 | so0.02 27.43 | 34.93

24 - 48 hour | 2.7 | 3.18 | 13.04 | 13.19 -
Cage washings 0.32 0.3¢ 1.62 1.32 Egi »
Faeces . [s o] A

0 - 24 heur | 2.80 1.38 0.97 | o0.18

24 - 48 hour | 0.76 1.60 1.86 | 0.48

Total recovery | €9.38 | 67.88 $6.43 | 64.77

The data in this table has been checked for accuracy by the reviewer.
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 Plasma Concénhtrations

Five rats of each sex received 10 or 100 k : - oral '
dose and blood samples were taken from the tai?gitqéh:i 291111:: oral )
intervals listed in Table 41, taken from the applicant's report.

TABLE 41

Mean concentrations of radicsctivity in the phan 6f rats afver single
oral doses of 1°Cedazomet &t dose levels of 10 and 100 sg/kg

Regsults are expressed as ug equivelents L4Codazomet/nl

Dose regise)Single 10 ng/kg|Single 100 ng/kg
Male | Female | Male | Female

Rlasms
Pre-~dose [€0.032] «0.032 [<C.30 <0.30

0.23 0.918] 1.46 l11.6 16.7 -
0.3 1.36 .76 9.40 6.9
p o - N

1 g E.gz. - 110.3 3.1

2 * 1.‘& . 3 "7‘ 100‘

4 1.18 1.4 | S.9% ! 10.¢

] 1.0 1.1% 3.5¢% 10.9
24 0.417] 0.46% | 3.64 ¢.31
48 0.241] 0.304 | 1.57 2.76
72 0.201] 0.262 | 1.08 1.80
9 0.128] 0.221 | 0.78 1.3
120 0.103] 0.203 | 0.8 1.07
168 0.084] 0.139 | 0.39 Q.78
240 <0.032] 0.048 |<0.30 <0.30

The data in this table has been checked for accuracy by the reviewer.
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At low dose, tpay occurred at 1 hour for both males and
females, whereas at high dose tpay wWas 0.25 and 0.5 hour for
males and females, respectively. Terminal t1/2 after 24 hours
was reported to _be 61 and 69 hours for males and females at low
dose, 61 and 71 hours for males and females at high dose.

It is important to note that at both dose levels, mean
plasma levels were higher in females than in males at virtually
every time period. Plasma levels became about twice as high in
males than in females at 96 hours or later with low dose, and was
generally at least 50 percent higher in females than in males at
high dose at most time periods after dosing. :

The following is a summary of pharmokinetic data derived
from the rat plasma levels, which were extracted from Tables 42
to 45 of the applicant's report.

Dlog77

Dose 10 mg/kqg 100 mg/kg
Sex Males Females Males Female
Mean SD Mean SD Mean SD Mean SD
Tl 48.00 [00.00 | 76.80 [10.73 | 48.00 |00.00 | 57.60 |13.15
Tl 168.00 | 0.00 |240.00 | 0.00 |168.00 | 0.00 |168.00 | 0.00
T0.5 | 60.9 0.9 68.7 [10.7 60.8 3.9 71.1 |10.4
reg 0.986| 0.009} 0.972] 0.030] 0.984] 0.011] 0.976] 0.022
AUCO | 44.0 3.4 64.7 8.2 ]1283.8 16.4 1494.1 [S51.0

Tl is the entered terminal slope start time (hours).

T2 is the entered terminal slope end time (hours).

T0.5 is the terminal half-life (hours).

teg is the regression coefficient (r) of the fitted line.

AUCO is the area under the normal curve without extrapolation
(ug/mL.hours).

SD is standard deviation.

The increase in dose level had no apparent effects on
terminal elimination slopes or half-lives. 1In females, AUC was
47 percent higher at low dose and 74 percent higher at high dose
than in males.

Tissue Digtribution Studies

A. Quantitative Studies

Five of each sex received 10 or 100 mg/kg of radio-
labelled substance each day for 7 consecutive days and one of
each sex was killed between 1 to 240 hours postdosing, at the
time intervals shown in Table 46, taken from the applicant's
report.

-15-
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TALE &¢

f-»‘ e Cencantratisns of radicactivity in. the tissues of rat, sacrificed st various

e , tises after the last of 7 daily eral deses of *Cedazenet -
at & dege level of 10 vg/kg/day :

Results are exprassed: as ug equivalents %Cedesenet/g

daiesl nuaber > g 349 3¢ st LY T S | 6% | ¢ie¢ | 20
Sacrifice (hours)) 12 3 [ ) [ ) 28 a8 | 7 240 240
Tissues
tyes 1.717 | 3.28 2.3 1.88 | 1.09 ] .48 | 0.366] M17 | G.467] 0.63¢
Srasn 1.9 | 2.82 | 2.%7 3.07 | 1.14 | 1.48 | 0.408) 0.830] 0.268] 0.3%3
Adrensl glends 9.7 | 8.31 | 10.9 9.63 ] 7.02] 3.98 | 2.23 | 3.%0 | 0.323} 0.88¢
Sene serrew 3.60 | ¢.2? 3.6 4.77 ] 1.60] 2.2¢ | 0.610] 1.1% | 0.192} 0.413
Thyroid gland 7.9 Jes.3 j1e8 - 183 1.1 152.0 {11.9 |e%.% | 7.14 [33.0
nusele 1.8¢ | 2.6 2.9 2.37 ) 1.08 | 1.48 | 0.708] 0.999] 0.307] 0.402
Fat 2.31 | 2.82 2.30 2.7¢ | 1.7¢ | 0.377] 6.474) 0.¢020] 0.323] 0.2¢7 .

= | Pancress .43 | $.2¢ 4.02 4.63 | 1.73 1 2.00 ] 0.9¢%] 1.48 | 0.370] 0.43¢
tungs. 7.27 j13.7 .50 | 13.9 4.77 110.3 .89 ] 6.68. ] 1.07 | 3.20 .
Ovaries 4 .79 .f ] 12.1 S 14636} ¥ ] 3.¢8) NS 1.17
Testes 1.30 S 1.69 N8 | 0.6837 w8 ] 6.33%] ks | 0.131] w3
Utarus s 3N ns 3.7 ng 1.9¢ | BS. | ¢.918) »2z | 6.3%0
Spleen 3.82 ] 4.88 3.88 $.27 | 1.78: } 2.11 | G.808] 1.30 | 0.3308] 0.484
R 19.4¢ j39.2 | 2.1 3.6 JA1.7 jis.8 | €03 132.3 .04 | 3.9

] €.3. trast $7.6 |18.1 18.9 27.08 2.32 1 3.19 | 2.97 | 1.18 | 0.424} 0:107

-] taver 30.9 jis.0 | 271.% 9.23 114.3 ] 4.02 | 7.26 ] 3.3% | 1.91 | 0.67¢
YRele=blsod 7.28 | 9.49 6.7% $.60 § 2.5% | 3.67 | 3.54 ] 2.34 | O.863} 1.27
Plasue 2.19 | 1.%4 2.08 2.33. ] 0.922} 1.28 | 0.e22! 0.723} 0.117] 0.172
Kears 4.42 | 6.24 4.30 $.23 } 3.36 ] 3.16 § 1.27 | 2.33 | 0.443] 0.081
Careess 3.97 | .88 .98 4.81 | 2.82 | 3.89 | 1.84 | 2.28 | 1.08 ] 1.10

G.1. tract  Gastreointestinal tract
NS No sasple

The data in this table has been checked for accuracy by tue reviewer.

Highest concentrations in most tissues occurred at
6 hours, with the exception of G.I. tract, liver, possibly also
heart and whole blood, where highest levels occurred the first
hour. 1In all organs, except liver, higher levels occurred in
females than in males at almost every time period. Highest
uptake and retention was by the thyroid. The next highest levels
were found in the G.I. tract, liver, kidneys, and lungs. The
latter three organs are considered the organs of excretion or
biotransformation. Concentrations were al<o relatively high in
whole blood, adrenals, and ovaries. Even at 240 hours, tissue
levels in all organs were higher than in plasma.

B. Autoradiography - Qualitative Distribution Study

Six males received 10 mg/kg/day for 7 days. One male
was killed at 24 hours after the first dose, then at 1, 6, 24,
- 72, and 240 hours after the last of 7 doses and each was prepared
’ for autoradiography.

-16~
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Photocopies of autoradiographs were submitted. in .
Appendix I of the applicant's report. They generally confirm - -
the quantitative studies. Table 48 whi:n follows, taken from the
applicant's feport, is a summary of radioactivity distribution as
graded by the investigators after visual inspection of
autoradiographs.

TARLE 48

Distribution of rediscctivity after orsl deses to male rats end sssassments nede
afeer visual inspection of vhole-bedy autarediographs

Tissus type Tass52 Tise of sacrifice (after last dece)
1 hei6 hri2¢ he |72 hel240 hel2e he

single
dose

Central nervous {brain
systas spanel cord

Eadoerine glands jedrensl

' pituttary
thysus
thyroid

Exccrine glands lexerdital lachrymal gland
intrs-erbital lachrymel gland
Rarderisn gland

sslavary glands

N

[ 2 B ]

Gastro-intestinal {cascal contents:

ssell intestine esntents
ssell intestine euceose
stensch esntents

stesech aucesa

large intestine contents
large intestine sucoss

Goneds epadidynides
prestate

sesinal vesicles
testas

Ere g e oepeprie [ LaPEDOPe | Pepn
A weem] e ] W ] e
et g rere f oopepeps J MMM J B0
Porbrs g oode f oeseospn § Witd g 0] 0o
RN BTl BT ool ol Balied

I I B

o o o >
R X
o g 0w
s 8 00
e e P

Nugcular syscaréiun
skeletsl suscle
tengue

Urinary :‘mr

Qthers bloed

bone sarrov
brewn fat
fue

lens

1liver

lung

nesal wucose
pancress
spleen

teeth pulp

e 0o oe

YTy ey
00 ] vo e

"0

SRR B R RUN NN ] - g pr

P P PG NN E MBS s rose | 0o pepe e
o e N e | M| e

208 NN S

QORI P B NN )

P o 4t Gud 0 DD 00 DB P P

Scoring cede: 3. Cencentratiens described se “highest™ im tenmt
2. Cencentrations deserided &s “lover® ia text
1. Cencentrations descridbed as “lovest™ 4a text

¥.8. Sceres pay be cospared et any ene cacrifice tise, But net necessarily
scress tises

The data in this table have been checked for accuracy by the reviewer.
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16927 j
Radioactive Components in Urine

Enzymatic hydrolysis of urine from rats that received N
10 mg/kg caused no discernible effect in metabolic pattern, seen
after TLC develOpment. This indicates that no cleavable sul-
phate or glucuronide was present in urine from rats that had

received a single 10 mg/kg dose (see Table 50 below, taken from
the applicant's report).

TaBLE 30
Proporticas ef radicactive cespenents in the urins of rats efter 4
of '%Codazanet at & dose level of 10 * “fo sral doses
tlc selvent system: chlersfern:sethanel:vater:fersie sgid (75:28:3:3, by velume)

Results eres expressed as Y} dose?®

Appreninate Bp Q9 « 8 hour 8 ~ 24 heur
Kale Female Nels - sseale:
|oatregted|insyne~Untrested | Ensyne=|Untreated Insyses= m:rnuthasn«
treated treated| - - lerested] [ereated
0.04 (1) 4.2 3.7 3.4 3.9 3.9 2.4 .
013 (x2)] 39 36 2.6 28] 29 2.5 3| 33
0.2¢ (n3) 2.8 2.9 2.0 1.7 1.6 1.% 2.2 2.4
0.42 (ne) S.8 S.6 6.4 4.3 7.4 7.3 ?7.% 7.9
0.%0 (xs) 20.3 1.3 1.3 20.4 1.2 7.8 11.2 10.4
Others 2.6 2.8 1.4 1.3 1.4 1.¢ 2.3 2.4
. .

* Caleulated ss moen } dese/stated time x prepertien (%)

The data in this table has been checked for accuracy by the reviewer.:

As seen from Table 1 (page 8), around 22 percent of the
dose was excreted via the lungs, most of it as CO;. The two
urinary metabolites with Rg¢ 0.50 and 0.42 correspond to around
30 and 13 percent of dose, respectively, during the 0 to 24 hour
period and a third one with Rg¢ 0.24 constituted 4 to 5.5 percent
of dose. None of the metabolites in urine corresponded to
unchanged dazomet. It was concluded that dazomet had undergone
extensive biotransformation.

?7




A similar metabolic pattern was seen fgr urine collected
from 100 mg/ig treated rats but the proportions. of components.
identified in urine and gasses expired differed. In the urine
from rats treated for 15 consecutive days with dazomet. at .

10 mg/kg/day, the components Wegefthe'sameuand_tpe proportion of
components in the urine and expired air were similar to ;hat seen
for the single 10 mg/kg dose. Tables for these two studies are
not shown in this review.

Proportions of Radioactive Components in Bile

Components in both the urine and bile from the same biliary
duct cannulated rats are shown in Table 56, taken from the
applicant's report.

TABLE 3¢
Propertiens of rsdicactive cospenents in the urine and bile of rats vith cansulated
bile ducts after single ersl doses of 14c.dazonet a2 & dose level of 10
tlc selvent system: chlorefors: aethanol:vater: fornie agtd (73:25:3:3, by veluse)

Results are exprassed as § dage®

ipproxizats Ry 0 = 2¢ hour urine 0 = 2¢ hour Mile
' Nale Fenale Nele Tesele
Untreated|tazyne-lUntrsated tagyse~{Uncreated Inzyne~|Untreated tatyne~
treated treated treated treoted
0.0 (n3) 9.9 7.¢ 3.9 3.9 2.0 2.3 1.7 i.¢
0.13 (n2) 6.7 6.3 6.2 4.0 2.2 1.7 1.4 3.2
0.24 {n3) s.1 s$.0 6.2 4.8 - - - -
0.3¢ (n7) - - - - 1.3 1.8 1.1 1.1
0.39 (xe) 1.8 1.2 - - - - - -
0.42 (ne) 6.8 8.6 s.1 6.3 - - - -
a.%0 (ns) 14.8. 15.9 28.¢ 7.8 - - o -
6.59 (n8) - - - - 0.9 1.6 0.7 G.8
Qthers 6.8 4.3 3.7 3.9 1.7 1.¢ 1.2 1.3

* Calculated as mean 3 dose/stated time x presorcion (%)

The data in this table has been cnecked for accuracy by the reviewer.
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; Components found in urine of cannulated rats were similar
to that in latact rats. The metabolic pattern in bile was quite
‘different from that seen in urine. For example, the chief com-
ponents in urine with R, .0.50, 0.42, and 0.24 were not observed
in bile. Important components in bile with R, 0.34 and 0.59 were
not identified in urine. However, with the 150 mg/kg dose, the
component with R, of 0.42 was observed in bile (Table 58 of the
submitted report; which is not shown in this review). 1In all
other respects, the same components seen in bile from rats
receiving 100 mg/kg were the same as that seen for 10 mg/kg.

Components in Methanol Extracts of Tissues

Liver and kidneys from rats that had received 100 mg/kg and
killed 0.5 hour after dosing were used.

TASLE 59

Proporticas of radicactive components in the sethenol extracts of liver sad kidneys fros
rats sacraficed 0.3 hours after single oral doses of :°C-dszomet &t & dsse level of

100 ag/kg

tic solvent system:chlerefsrninethenel:veter: fornic acid (75:2%:3:3,
by veluse)

Results are expressed as § opplied radisactivity and § tissue radisectivity

Approxiss ie B¢’ als fesale

Eidseys
s Iy % s Y s s u‘ls
applisditissusieppliicditissueieppliedtiscus]cpp tiscue
(m) | 36.2 | 20.2 1858 J15.5]13.3 |1.6]31.9 | 6.9
(x2) | 11.9 8.0 | 30.2 J 5.5 210 |18.3] 3582 | 3.6
17.0 | 4.1 3.61132.2 1106] 3.2 | 3.0

(x9) 1 25.8 17.3 4.8 4.0 1 47.2 a.l 3.4 4.3
6.7 6.5 | 18.4 13.5 €.3 3.5 1 19.9 ] 14.6

00?00
£33
g
&

&

The data in this table has been checked for accuracy by the reviewer.
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Components fouad in tissues of both organs were tl2 same but
the proportions were different. An additional component with an
Rfg of 0.9 was present at substantial levels in both tissues, par-
ticrlarly in livers, and had not been praviously detected in
ur .e or bile. It was claimed that this had a similar Rf as
dazomet but it was not unchanged dazomet. Components with Re 0.42
and 0.24, both of which were consistently seen in urine, were not
identified in liver or kidneys.

Identification of Metabolites in Urine

Metabolites were identified after purification by means of
TLC and HPLC, by means of their electron impact and chemical
ionization mass spectra and comparisons to laboratory synthesized
compounds.

The component with an Rg of 0.5, the chief urinary metabolite,
also found in bile and tissues of liver and kidney, showed an
electron impact mass peak due to: :

Me N cst

and chemical ionization spectra identical to the N-acetylcysteine
conjugate of:

Me N Cs+H*; methyl isothiocyanate

and
H S CH,.CH(COOH)NH CO CHy + H'

These were confirmed by FAB mass spectra and identical Rg's to
synthetic compounds.

The metabolite with Rg 0.42 had similar mass spectra to that
with Rfg 0.50 and had an Rg identical to synthetic glycine
conjugate of Me N CS but different mass spectra; therefore not
unequivocally identifiec. A tentative structure, indicated as M4,
is shown in the scheme c¢nh page 3.

The urinary metabolite with Rg¢ 0.13, also found in bile and
as a major component in both liver and kidneys, alsoc co-
chromatographed with the synthetic 3lycine conjugate of Me N CS
but was not isolated in sufficient quantities from urine for
further studies.

-21-
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" 'part II. The Biokinetics and Metabolism of l4c-Metam Sodium in

the- R&t‘

Specific activities of ?reparationsjused were:
Pure radiochemical metam sodium: 64.5 uCi/mg
Dosage with 10 mg/kg: 15,520 dpm/ug
Dosage wita 100 mg/kg: 2227 dpm/ug
Purity of l4c-metam sodium: > 99 percent (Batch 216/5/1)
Purity of nonlabeled compound: 99 percent (Batch CH 686001)
Impurities in the preparation are not given.
Chemical Structure:
S
H3C-NH-C-S-Na  2H30
Sodium N-methyldithiocarbamate
Molecular wWeight: 165.21
Stability of pure compound was not specified. stability and

homogeneity studies with dosage forms in aqueous carboxymethylcel-
lulose were not found.
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Materials and Methods

TheseAwéie identical to those for dazomet in Part I, except
as may be indicated below. However, only single dose, no multiple
dose or biliary excretion studies were performed.

Excretion-Retention Study

A summary of excretion-tissue retention from 0 to 168 hours
was as follows:

TABLE 2
Mesn excretion and retention of radicactivity by male and femsle rats
af%er single oral doses ef 1‘C-metam sodium &t dose levels of
10 and 100 mg/kg

Results ere oxpressed as X dose

Dése level 10 mg/ky 100 vg/%g
* RO S & |
Tissues : 2.01 1.7% 1.47 | 1.32
Uzine (0-168 hours) $2.02 $8.0% | 37.34¢ | 42.492
Cage: washings 0.10 ¢.08 .06 | 0.04
Facces (0-168 hours) 4.48 2.88 1.87 1.57
Expized sir trap 1 (C-72 Rours) 0.48% 1.26 | 26.33 ] 24.04
Expired air trap 2 (C-72 hours) 19.5%¢ 18.13 7.20 $.53
Expired air trep 3 (0-72 heurs) 18.38 13.80 | 21.3¢ | 17.63
Total recovery 9.9%¢ $%.935 | $3.50 | 92.58

The data in this table has been checked for accuracy by the raviewer.

Table 1 from the applicant's report shows that the chief
route of excretion was via the urine with recovery of 52 or 58
percent of dose in males or females after 168 hours at low dose
and only 37.3 or 42.4 percent of dose at high dose. Total recov-
eries in feces after 7 days were about 4.5 or 3 percent of dose
in males or females, which appeared to be somewhat reduced at
tne hign dose. Radioactivity found in expired air by 72 hours in
trap 1, which is methyl isothiocyanate, was only about 0.5 or 1.3
percent of dose at low dose but rose to around 24 percent of dose
with the 100 mg/kg dose. Total excreted as CO; (air trap 2) was
decreased from 18 to 19 percent to only 5.5 to 7.2 percent of
dose at the 100 mg/kg dose. However, excretion as COS and/or
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cS; (trap ; e been slightly decreased when expresse
;Cﬁz (Fzgge?étwggsg?v Tissue retention amounteduto.l.75~o: g a4
~»r*§§§§§§5-§f«duse with the 10 mg/kg dos-. und was slightly reduc
"at’ the higher dose. .
:§E§:§133?g;tlsashours) amounted to about 91 to 95 percent.

the applicant's
2, which follows, also taken f:om_

reporgfbégowé the excretion pattern by the time collection
periods for urine, feces, and expired air.

TABLE 2
Mean sxcretion of radiosctivity ia the urine, fazeces and oxpired air of
aale and female rats after single oral doses of L4Cenetan sodium at dese
levels of 10 and 100 »y/Rg

Results are expressed ss X dose

Dose level 10 ag/kg 100 ag/xg
4 ] ¢ |
Urine
0 - &8 24.19 | 26.0¢ | 17.83 19.17
S - 24 22.30 27.30 16.00 19.17
24 - 48 2.97 2.66 2.18 2.73
48 - 72 1.12 e.88 0.64 Q.62
72 - %6 0.%2 Q.43 Q.23 Q.26
9% - 120 Q.39 Q.32 0.18 Q.17
120 - 144 Q.31 0.24 Q.14 0.14
144 -~ 168 Q.22 .21 Q.12 0.6
Faeces
Q0 <« 2¢ 2.9¢ Q.83 0.96 g.68
24 - 48 1.03 1.%9 Q.67 .03
48 - 72 .28 0.22 0.13 e.18
72 - %6 .08 Q.12 0.04 Q.04
%6 - 120 0.08 .06 0.06 0.03
120 - 1l4e¢ 0.0e 0.04 0.02 0.02
144 - 1¢8 0.03 0.03 0.02 .02
ired air trap 1 )
tl’o - 3¢ 0.37 1.12 1 23.91 | 23.39
2¢ - 48 0.06 9.10 6.587 0.87
48 - 72 0.03 0.03 Q.08 0.08
ired air trsp 2
"’O - 2¢ 18.44 17.¢3 6.68 Q0
24 - 48 0.88 Q.87 J.40 0.43
48 - 72 Q.24 Q.23 , ¢.:12 0.11
Expired air trap 2
xpo - 24 17.99 23.88 a%. 42 17.¢6
26 - 48 0.38% < 28 S 82 .87
8 - 72 g.01 < 32 S.a2 0.06

Total excretion {(total recovered minus tissue

The data in this table has been checxei for acquracy by the reviewer.
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. Total recoveries by 24 hours in urine
air combined-amounted to 84.4 tc 36.3 perc
the 10 and 100 mg/kg doses.

, feces, and expired .
ent of dose with both:

_ Organ distfibution oé radioactivity observed 168 " ‘-. f’
dosing, expressed as ug metam sodium per gram of tiséugfuiz :ﬁ:::

in Table 3, taken from the applicant's report.

TABLE 3

Mean concentrations of radicactivity in the tissues of mele and female

rats sscrificed at 168 hours after single oral doses of
et petan sedium at dose levels of 10 and 100 mg/kg

Results sre expressed as ug/¢

Dose level 10 ag/ey 100 sg/hg

¢ | & ]
Eyes 0.077 | 6.084 | 0.48 q.951
Srain §.071 | 0.006 0.4¢ Q.61
Adrenal ¢lands 0.210 | ¢.228% 1.%58 1.7¢
Sone BRArrev 0.090 | 0.15¢ G.42 9.7
Thyraeié gland 1.28 3.09 ¢.2¢ 7.%8%
Muscle 0.082 | 0.08% G.48 0.84
| £13 0.07¢ | 0.048 0.32 Q.27
Pancreas 0.077 | 6.118 0.%3 0.66
Lungs 0.323 | 0.%2¢ 1.5 3.46
Qvaries - 0.340 - 2.12

Testes 0.038 - 0.28 -
Uterus - 0.118 - 0.%9
Spleen 0.067 | 0.128 Q.62 ¢.93
Ridneys 0.734 .29 J.49 6.3%9
G.1. traet 0.080 | 0.098 0.3¢ 0.42
Liver 0.768 | 0.248 3.5%8 1.20
¥hole=bloed 0.219 | 0.262 2.04 3.0
Plassa 0.044 | 0.072 0.23 .33
Reart - 0.168 | 0.247 0.98 1.23
Carcass 0.146¢ | 0.172 1.08 1.83

G.1. traet Castro-intestinsl tract

e “4ata in this table has been checked for accuracy by the reviswer.

levels.

were by whole blood, adrenals, and ovaries.

all organs, except liver and possibly fa ;
i i = t, were cons
higher in females than in males. Y ’ istently

=25~

Highest uptake in both sexes was by the thyroid at both dose

High uptake was also seen by kidneys, liver, and lungs,

all three considered as organs of excretion. Next highest uptake

Concentrations in




010977
 1‘_7 g§u¢enttation§ in Plasma

. . pive of each sex received 10 and 100 mg/kg and blood samples
- were taken from the tail vein at the time intervals listed in
“'Table 16 from the applicant's report, which follows.

TABLE 16

Mean concontrations of radisectivity in the plasma of rats after cral
doses of !‘Cemetam scdium et dose levels of 10 aad 100 ag/kg

Regults are expressed as ug/mi

Time (hours) 10 ng/kg 100 ag/ky
& ] * L
Pre-dege <0.019 | <«0.019% | «<0.13 | <0.13
0.28 1.00 31.19 10.4¢ 1.2
0.5 1.50 1.68 10.4 8.09
b ¥ 1.87 1.84 11.0 3
2 1.1% 1.61 11.¢ 9.8?
3 979 1.3 *7.23 48
4 ¢.048 1.06¢ 4.2% $.22
] 0.77¢ Q.884 §.04 §.70
24 0.33¢ 0.440 | 2.9¢ $.42
46 G.197 0.203 1.49 1 2.68
72 0.13¢% 0.326¢ 0.93 1.3%
% 0.102 0.166 0.66 1.18
120 0.074 0.12¢ 0.851 c.83
148 0.043 0.081 Q.28 G.49
240 0.02 0.049 Q.18 6.26 J

The acata in this table has been checked for accuracy by the reviewer.

Tmax in plasma for males and females at low dose was 1 hour.
At high dose Tpayx Occurred over a period of 0.25 to 1 hour. Plasma
levels were consistently higher for females than for males at all
time periods.

The following is a summary of pharmacokinetic data derived
from the plasma levels, extracted from Tables 17 to 20 of the
applicant's report.
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Dosage =10 ma/kg ]

Sex Males _Females |

Parameter| Mean | Sp T Mean | SO |
Tl 72.00 0.00 | 76.80 |10.73 72.00 0.00 | 72.00 0.00~
T1 225.60 [32.20 [225.60 [32.20 |225.60 |32.20 {240.00 0.00
T0.5 60.8 5.7 74.1 11.4 61.7 7.1 64.2 2.2
reg 0.995 0.006 0.996] 0.001; 0.992] 0.005 0.992] 0.004
AUCO 36.4 1.9 52.2 3.0 1277.2 [12.9 |446.6 67.8

Tl is the entered terminal slope start time (hours).

T2 is the entered terminal slope end time (hours).

T0.5 is the terminal half-life (hours).

reg is the regression coefficient (r) of the fitted line.

AUCO is the area under the normal curve without extrapolation
(ug/mL.hours).

The increase in dose from 10 to 100 mg/kg had no apparent
effects on terminal slope start and end times or on terminal
half-lives. Terminal half-lives were about 61 and 74 hours for
males and females at low dose, 62 and 64 hours at high dose.
AUC's were higher for females at both dose levels.

Proportions of Radioactive Components in Urine

Results after TLC development are shown in in Tables 22 (10
mg/kg dose) and 24 (100 mg/kg dose) taken from the applicant's
report, expressed as percent of dose.

TABLE 22

Proportions of radicactive compoments in the urine of rats after orsl doses of
t4C-metan sodium at & doee level of 10 sg/hg ;

Tlc system: chlcoroform : methanol : water : formic acid
(75 : 25 : 3 : 3, by velums)

Results are expressed as (¥) dose

Appros. -8 ’ e~ 24
Re
(component) Male Female Rale Female
Untreated | Enzymes {Untreated{Enayme- [Untroated Enzywe-{Untzeated | Enzyne-
trected trested trsated treated
0.04 (N1} 3.2 3.0 3.4 3.4 3.% 3.3 3.6 i.8
0.313 (W2} 2.3 2.4 2.4 3.0 3.¢ 2.8 2.3 2.6
0.24 (N3} 1.3 2.0 1.2 1.5 1.9 2.2 ‘1.2 1.8
0.42 (W4) 3.% 2.8 2.5 2.3 4.7 4.9 2.6 6.6
0.50 (MS) 2.9 10.1 13.3 12.5 6.2 5.9 13.9 12.6
Others 3.e 3.9 3.3 3.3 3.1 3.3 3.4 2.9

The data in this table has been checked for accuracy by the reviewer.
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TABLE 2¢

- “nm ons of radicactive components in the urine of rats after erel doses of
: 4 AeCo-petan sodium. &t & doee level of 100 ag/kg

Tie .-yonm chlozcfore : methanol : water : formic ecid
(7% :+ 25 : 3 : 3, by volume)

. Results l.t. expressed ae. {X) doss

Approx. a-8 ’ e - 24
R
(co-pgnat) Nale Temale Nele Temale
UntreatediEnsyne~ [Untreated|Entyne- htn.mlhm-qm Inaspme-
treated treated trested trested]
0.04 (M) 1.2 1.0 1.0 0.9 | 2.0 3.8 1.8 1.4
0.13 {m2) 1.8 1.4 1.2 1.2 1.8 1.% 1.6 1.8
0.24 (N3) 0.6 0.6 6.4 0.4 0.7 0.6 9.7 - 8.7
0.42 {4) 2.1¢ 2.1¢ 1.7¢ 1.6 3.8 3.6 4.4 3.9
0.50 (MS) 1.8 11.7? 13.9 14.1 6.2 7.1 9.4 16.0
ORhers .0 1.0 0.9 1.0 1.6 1.6 1.8 3.7

¢ M4 radiocactivity distributed between 2 components

The data in this table has been checked for accuracy by tae reviewer.

-Components found were identical to those seen a "
administration but the amounts recovered were low:: £§:§ g::gmet
doses (see page 18 for comparison). Enzymatic hydrolysis had
no discernible effect on the quantitate composition of components,
indicating no cleavable sulphate or glucuronide was present, as
was found for dazomet.

Proportion of Components in Liver and Kidneys

Organs were obtained 0.5 hour after a 100 mg/kg oral dose.
The methanol extracts were subjected to TLC for resolution and
quantification of components.

TABLE 25

tiona of radicactive components in the methsnol extracts of liver and
’n’::dnqs from rats eacrificed 0.5 hours after a single ocal dose of
t4C-netan sodius st a dose level of 100 my/kg

Tlc system: chioroferm : methanol : water : formic acid
(7% : 28 : 3 : 3. by volume)

o expressed ass proportions (X rad) of the chramatogram and
Results .;rop::uuu [} 4 t:nuo) of the tissus radiosctivity

Approx. x Wale Temale
R

nz-pzmuu Liver Ridaeys Liver Eidneys
ad|X tissuely red|x tissuelx ndl: tiseus

% radiX tissueiX

. 7.9 3.6 16.6}] 1J.1 30.5f 2.2 %.3 6.4
:n :::; :l.‘ 7.7 54.9] 45.0 19.31 4.7 6.4 43.1
0.50 (WS} | 16.1] 11.9 9.4 1.7 14.2] 10.8 7.2 4.8
0.08 (N6} 3.3 2.9 0 w0 15.91 12.2 w w
Others 19.3] 2.7 19.7] 16.2 26.1] 15.3 16.9] 13.7

-28-
The data in this table has been checked for accuracy by the reviewer.
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Four components were detectable in liver; Re 0.04, 0.13,
0.50, and 0.88. The first three of these four components were
discernible in kidney but tne fourth one with R¢ 0.88 was prob-
ably below tue detectable level. The first three components were
identical in Rf to that seen in these organ extracts following
dazomet administration whereas the fourth component differed
slightly; Rg = 0.88 following metam sodium, R¢ = 0.90 following
dazomet (see page 20 for comparison). '

Part III. The Biokinetics and Metabolism of Methyl
Isothiocyanate-+%C in the Rat

H3 C-N = C = §
< .

MITC

Radiochemical purity of the synthetic compound was
95 percent, by reverse phase HPLC. A single component was _
seen by GC-MS analysis with a "retention time and mass spectrum

identical to authentic."

Specific Activities

Purified MITC: 16.33 uCi/mg
4.4 mg/kg dose: Dissolve 0.79 ug/mL in 1 percent
carboxymethylcellulose
33 mg/kg dose: Dissolve 6.6 ug/mL in 1 percent
' carboxymethylcellulose

fach rat received 5 mL/kg for low dose, 6 mL/kg for high
dose.

Nonradiolabeled MITC was obtained from Aldrich Chemical
Company in Milwaukee, WI.

Chemical identity and purity were determined by GC-MS to

demonstrate a single component, also by HPLC, retention time and
mass spectrum with comparisons to authentic compound.

There were no tests performed to demonstrate stability and
homogeneity of the dosing preparations.

-29-




C1e977
Materials and Methods

- .
-

These were basically similar or identical to those described in
Part I of this review, unless otherwise indicated below. Only
single dose experiments were carried out.

Results
Excretion-Retention Studies

A summary of excretion-tissue retention of MITC over a
168-hour period following 4.4 and 33 mg/kg single doses is shown
in Table 1, taken from the applicant's report.

TABLE 1
Nean excretion and retentien of radioactivity by male and female rats
efter aingle oral doses eof :o:lﬁ‘ zg:mmmn-"c &t dose levels of
. . "3

Results are expressed as X dose

Deose level - 4.4 ag/kg 33 ag/ng
[ 4 ] L ]
Tissues 2.20 1.66 1.71 2.29
Urine (0 -« 168 hours) 84.43 86.36 | ©7.09 | 85.37
Cage wazhings 0.1% 0.07 0.18 0.18
Fascee (0 - 168 dours) 2.7¢ 1.43 1.93 1.83
Expired air trap 1 {0 - 72 hours) 0.98 1.5 0.72 1.87
Expired air trap 2 (0 - 72 hours) 16.00 1¢.68 7.32 7.23
Expired air trep 3 (0 - 72 hours) c.08 0.66 0.43 0.48
Total recovery 106.5% | 106.1¢ | 99.37 | 99.22

The data in this table has been checked for accuracy by the reviewer.

This shows that 7 days after dosing, about 85 percent of the
administered dose was eliminated in urine, the major route of
excretion; no difference in percent of dose excreted in urine duye
to dosage or sex. Only about 1.8 to 2.7 percent of the dose was
excreted in feces. With the 4.4 mg/kg dose, about 16.5 to 17 per-
cent of the dose was excreted in air within 72 hours of which 15
to 16 percent of the total dose was excreted as CO; (expired air
trap 2). The amount excreted in air with the 33 mg/kg dose was
reduced to 8.5 to 9.5 percent of the administered dose with about
7.3 percent of the dose excreted as COz within 72 hours. The
amounts retained by tissues of the organisms amounted to 1.7 to

-30-
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2.3 percent of the dose with no apparent difference due to dosage
or sex. Total recoveries were around i"§ percent for the low
dose and about 99 percent for the high dose.

Table 2 which follows, also taken from the applicant's
report, shows the excretion pattern by the time collection
periods for all three routes of excretion.

' TABLE 2
Mean oxcretion of radioactivity in the urine, faeces and expired air of
nale and female rats after single orel doses of methyl iscthioecyanate-!‘C
at dose levels of 4.4 and 33 mg/kg

Regults are exprassed ss X dose

Dose level 4.6 ag/ng 33 ng/kg . \
¢ L] ¢ L}
Uzine
Q- 71.43 | 73.6% | S8.76¢ | %4.62
s - 24 9.28 8.0 | 22.93 | 25.%)
26 - 48 1.83 1.8¢ 2.78 3.33
4 - 72 0.98 0.83 1.1 1.04
72 - 9% 0.39 0.40 0.43 0.42
96 - 120 0.26 0.29 0.33 0.27
120 - 144 0.16 0.32 0.43 0.20
164 - 168 0.18 0.22 6.2 0.19
FTaeces
0 - 24 1.99 0.68 1.1 0.93
2¢ - 48 0.34¢ 0.3% 0.47 0.%4
4 - 72 0.17 0.19 0.13 0.18
72 - 9 .09 0.11 0.06 0.0¢
96 - 120 0.06 0.0% 0.08 0.04
120 - 144 0.04 0.08 0.07 0.0¢
144 - 100 0.0¢ .08 0.0¢ 0.04
Expired eir trap 1
0~ 24 0.69 1.2¢ 0.49 1.20
2¢ -~ 48 6.16 0.18 0.1¢ 0.30
@0 - 72 0.10 0.08 0.09 .16
Expired air trep 2
0~ 24 18.2¢ | 14.09 $.78 6.5
24 - 48 0.63 0.60 ¢.40 0.5
48 - 72 0.2 0.18 0.14 ¢.19
ired air trep 3 -
:x’o - 24 ’ .04 0.04 0.29 .33
24 - 48 <0.02 | <0.02 0.08 0.10
8 - 72 0.01 | <0.02 0.0% 6.04

The data in this table has been checked for accuracy by the ceviewer.
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Total excretion by 24 hours in urine, feces, and air
combined amounted to 99 percent with *i- 4.4 mg/kg dose and
89 percent with the 33 mg/kg dose.

Oorgan distribution of radiocactivity, found in animals that

wers4killed 168 hours after dosing, expressed as ug equivalents

of +%C-MITC, is shown in Table 3, taken from the applicant's
report. )

TABLE )

Mean concentrations of radiocactivity in the tissues of male and femgle
rate sacrificed at 168 hours after single oral deses of
methyl isothiocyanate=1°C at dcse levels of 4.4 and 33 ng/kg

Results are expressed as ug equivalents !4‘C-MITIC/g

Dose level 4.4 ag/g 33 mg/kg
¢ ] ¢ t

ai. 0.034 | 0.027 0.29 0.41
Brain 0.02¢ { 0.038 0.2 0.29
Adzenal glands 0.038 | 6.060 0.28% ¢.8 .
Jone marrov 0.024¢ [<0.078 | «<0.2¢ G.62
Thyroid gland 0.248 | 0.370 1.58 4.07 -—
Muscle 0.021 | G.026 .18 6.20
Tat 0.012 | 0.011 6.16 0.12
Pancreoes 0.031 | 0.040 0.22 0.29
Lungs 0.037 | 0.077 0.4) 1.04
Ovaries - 0.041 - 9.50
Testes 0.010 - 0.08 -
Uterus - 0.024 - 0.20
Spleen 0.023 | 0.036 0.20 0.28
Ridneys 0.080 | 0.137 6.7¢ 1.87
G.1. tract 0.036 | 0.088 0.25% 0,41
Liver 0.119 | 0.107 0.89 0.65
Whole<blood 0.062 | 0.0%¢ 0.87 .91
Plasms 0.013 | 0.028 0.09 0.14
Nears 0.038 | 0.0%9 0.30 0.81
Carcass 0.079 | 0.080 0.58% 0.86

The data in this table has been checked for accuracy by the reviewer.

Th2 highest uptake in both sexes was by the thyroid gland
with both dose levels. Concentrations in liver, kidneys, lungs,
ovaries, whole blood, G.I. tract, and carcass canged between
5 to 50 percent of that found in thyroid. As with dazomet and
metam sodium, there was a tendency for higher tissue levels in
organs of females than in males. Concentration in tissues after
163 hours were lower for MITC than Zor the two other compounds,
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but the dosage, based or mg/kg or moles/kg, was 1
the low and high dose of MITC. 9. ower with bgth

Concentration in Plasma )

Five of each sex received 4.4 or 33 mg/kg and blood s ‘
were taken from the tail vein at the time gntgtvaIS'listeda?gles

Table 16 from the applicant's report, which follows:
TABLE 16

Mean concentrations of rediocsctivity in the plasma of rats after oral
doses of methyl isothiocyenate-)°C at dose levels of 4.4 and 33 mg/kg

Results are expressed &8 ug/ml

Time {(hour) 4.4 ng/kg 33 ag/kg
¢ ] ¢ L
Pre~dose <0.009 | <0.009 | <0.08 } <0.08
0.28% 1.3 1.5 8.47 8.9% .
0.8 1.5 1.860 10.6 11.8 e 7
1 1.14 1.48 9.67 | 11.¢
2 0.599 G.748 6.65 7.93
3 C.428 C.478 4.38 7.26
4 0.313 0.138 3.6% §$.00
6 0.233 0.288 2.44 3.28
24 0.143 0.188 1.0 1.18
48 0.0%¢ 0.183 0.57 0.73
72 0.063 0.091 0.39 0.59%
96 0.047 0.07% 0.32 0.38
120 0.039 0.05% .24 .28
168 0.022 0.049 0.18 0.18
240 0.012 0.022 .08 0.09

The data in this table have been checked for accuracy by the veviwwer.

Tmax Was at about 0.5 hour in males and females at both
doses. Plasma levels were consistently higher for females at
all time periods with both doses.

The following is a summary of pharmacokinetic data derived
from the plasma level data, extracted from Tables 17 to 20 of the
applicant's report.
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Dosage 10 mg/kg — 1

Sex - Males Females Males % l“q/l"‘c‘l’emales

Parameter|_Mean SD .| Mean SD | Mean SD Mean SD
T1 96.00 | 0.00 | 76.80 {20.08 | 76.80 {10.73
T2 240.00 | 0.00 |240.00 | 0.00 |211.20 |39°44 |19¢ 00 29044
TO.5 73.6 | 4.6 83.7 | 7.0 | 72.0 | 5.3 | 70.5 8.4
reg 0.988] 0.010] 0.971] 0.034] 0.994] 0.004! 0.992| 0.006
AUCO 16.7 | 2.6 24.2 | 2.0 J123.8 (12.4 |154.7 [27.8

Tl is the entered terminal slope start time (h

: ours}.

T2 is the entered terminal slope end time (ht(aur:).)

T0.5 is the terminal half-life (hours).

req is the regression coefficient (r) of the fitted line.

AUCO is the area under the normal curve without i
(4g/nL. hours) . ut extrapolation

The increase in dose from 4.4 to 33 k
the plasma terminal slope at start time b:g/mgyhﬁgv:oc:g:gts o8
a slight decrease in terminal slope at end time. Terminal
half-lives ranged between 60.8 to 74.1 hours, with no apparent
difference at either dose level or between sexes. AUC was
considerably higher in females than in males at both doses.

Proportion of Radioactive Components in Urine

Results are shown in Tables 22 and 24 which foll
from the applicant's report. oW, taken

TABLE 22

Proportions of redioactive components in the urine of rats after oral doses of
methyl isothiocyanste-'9C at & dose level of 4.4 wg/Rg

TLC system: chloroform : methenol : water : formic acid
(75 : 2% 1 3 : 3, by volume)

Resulte sre expressed ss X dcee®

Approx. 0-9 8~ 26
Re
{ component) Kale Female Nele Female
Untreated | Enzyme- |Untrested|Enzyne- Untreated|Enzyme- [Untrected | Enzyme-
treated treated treated treated
0.04 (M1) 1.7 1.5 1.$ 1.3 0.4 g.4 0.6 0.%
0.1) (m2) 31 3.4 3.1 3.7 1.0 0.8 1.0 1.1
0.24 (N2) 1.8 4.0 1.0 2.2 0.8 0.7 0.7 0.7
0.42 (M4) 6.3 5.1 4.3 4.1 3.0 2.5 2.4 2.5
0.%50 (NWS) $2.6 $2.9 58.8 $7.4 2.9 4.0 3.4 3.3
Others 5.9 4.4 5.0 4.9 1.1 0.8 0.7 0.9
¢ Calculated as ¥ dose/stated time intervel = Proportion (%) compoment in urine
160
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TABLE 24

00477

The data in the tar.es has Uﬂnwtuwe::m:kaiforaxxur&qruylﬂw reviewer.

f redicactive components in the urine of rats after sral doses of
Proportions °-ot)wl isothiocyanate-!'C at a dose level of 33 mg/kg

ne i.ylto-: chlorvoform : methanol : wvater : formic acid
: 25 : 3 : 3, by volume)

{75

Regulte are expressed as ¥ dose* _

Approx. o-8 8 -2¢
R
{component) Male Female Male Female
Untreated|Enzyme- |Untreated|Enzyme- |Untreated|Enzyme=-|intreated | tnzyme-
treated treated treated treated
0.04¢ (M3 - - - - 1.0 1.1 1.3 1.2
0.13 :nz; 2.5 2.3 7.0 7.5 1.7 1.8 3.2 3.4
0.24 (M3) 0.7 1.0 0.8 0.9 1.3 1.5 1.3 1.4
0.42 (M4) 2.1 2.5 1.9 2.3 2.7 3.4 3.s 3.6 -
0.50 {MS) 51.1 50.2 42.4 42.0 15.1 13.6 15.0 1a.9
Others 2.4 2. 2.6 1.9 1.2 1.4 1.0 1.1

* Calculated ss % do../.tlt:gotin intervsl x Proportion (Y) cospsnent in urine

Patterns and proportions of metabolites were generally
similar at low and high dose and the patterns were alsa Similar

to-those found after oral doses of dazomet and metam s
although the proportions of metabolites differed.

important component, corresponding to over 50 perc
recovered within 24 hours, had an Rg of 0.50.
components corresponding to Re 0.04, 0.13, 0.24,

also separated by TLC.

Kidneys

These organs we
single oral dose of
after dosing.

applicant's report.

Proportions of radicesctive cozpoments in the methancl extrects ef liver sad kidneys

fe
4
The results are shown in

odium,
The most
ent of the dose
Four other

and 0.42 were

‘ Enzyme treatment had no discernible
effect on pattern or proportion of each component.

Proportion of Components in Methanol Extracts of Liver and

TABLE 25

obtained from rats that had received a
C-MITC at 45 mg/kg and killed 0.5 hour
Table 25, taken from the

from

rats after single oral doses of methyl isothiocyanate-!°C at a dose lewel of 45 mg/kg

TLC system: chloroform : methanol : water : formic acid

(7S

: 29 :

3 : 3, by volume)

Results are expressed ss X spplied radiocactivity and I tissue radicectivity

Approx. Rele Female
Rt
(component) Liver Ridneys Liver Kidneys
X sppliediX tisauslX spplied|X tissue|X .ppuulz tissue|X sppliediX tissue

0.04 (m1) 47.1 32.% 77.0 67.0 47.1 n.e .9 $2.1
0.13 :uz) 12.7 8.9 7.3 6.4 2¢.1 16.1 24.1 2.2
0.24 (K3) N o 2.0 1.7 ] ] 2.4 2.1
0.50 (nS) 26.95 18.2 N D 1%.9 13.3 ] w
0.88 (M6) 3.2 2.2 ND ND 1.8 1.0 ] Mo
Others 10.5 7.2 13.7 11.9 7.4 $.0 8.6 7.6

ND Mot detected

%0



oA

In liver, the component with Rg of 0.24 was not detectable
but this was only a minor compoment in both the kidneys and
urine. Component with an Rf of 0.04 was present in large amounts
in both kidneys and liver. A component with an Rg of 0.88 was
detected in liver but not in kidneys, nor was it present in urine.
The component with an Rg of 0.5, which was present at very high
levels in urine and at an appreciable level in liver, was not
detectable in the kidneys.

The following table is a summary of excretion and tissue
retention of the three substances tested; metam sodium, dazomet
and MITC, for the sake of comparisons in the summary and evalu-
ation which follows.
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Summary and Evaluation

Data from pharmacokinetic and metabolism studies were
submitted for three separate compounds; dazomet, metam sodium,
and methyl isothiocyanate.(MITC). It was claimed that each of
these three compounds were tested at a low- or no-effect level
and at a high- or "toxic-effect level," as determined from
previous subacute or chronic studies. The levels selected for
testing were 10 and 100 mg/kg for the first two compounds, 4.4
and 33 mg/kg for MITC.

Chemical structures of the three compounds differ considerably,
but metam sodium and dazomet both form MITC in the soil. MITC is
also a key intermediary in the metabolism of both metam sodium
and dazomet in the rat (see scheme on page 3). 1In field studies
to determine residues of metam sodium applied to crops, the
compound is known to be rapidly and extensively converted to
MITC. Therefore, plant samples are often monitored for MITC
following application of metam sodium to crops.

The data from tests with all three compounds were submitted
to support the application for metam sodium. All three compounds
were tested for excretion, retention, tissue distribution and
metabolism following a single low and high dose. All three were
tested for plasma levels at multiple time periods after dosing.
All 3 were tested for distribution of metabolic components in
urine after a low and high dose, and in liver and kidneys following
a high dose. However, only dazomet was also tested for biliary
excretion and metabolic components in bile, collected from bile
duct cannulated rats. Only dazomet was tested following 14 daily
oral low doses of non-radiactive compound and radioactive compound
on day 15, for excretion, retention, and pattern of metabolites

-in urine. Only dazomet was tested for plasma level determinations
and for organ distribution and release following 7 daily oral low
doses with l4c-labelled compound. Autoradiographic studies for
qualitative organ distribution and release were performed only for
dazomet after a single oral high dose and multiple oral low

doses.

For the purpose of comparison, excretion-retention data for
all three compounds are shown in the table on page 37. Total
urinary recovery after 168 hours for the low dose of metam sodium
was about 52 and 58 percent in males and femaleg, respectively,
which was reduced to 37 or 42 percent 4ith the high dose. In the
expired air, only 0.5 and 1.3 percent was excreted as MITC when
the low dose was given, but a correspondinzly higher amount, 24.5
or 24.0% was excreted with the high dose2. Substantial amounts were
excreted as COz and CSz or COS, but no =2ffect of dosage was evident.
The profile of excretion products se2n iiter dazomet or MITC
administration was similar, but there were clearly quantitative
differences. Fecal excretion, on the »>=ner hand, was low, usually
not exceeding 3 percent of the administ=red dose for all three

compounds.
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Amounts excreted via expired air within 72 hours of dosing was
considerably higher for metam sodium than for the two other
compounds. Much of it w#as primarily due to a higher proportion of
MITC and CS2/COS in expired air after a dose of metam sodium. This
was explained by the investigators as being due to the fact that
metam sodium iS unstable under acid conditions, such as in the
stomacn. The higher lung excretion of metam sodium was paralelled
by a reduction in excretion by the kidneys. Neverthelessg, for all
three compounds, the chief route of excretion was by the kidneys,
accounting for 37 to 58% for metam sodium, 63 to 69% for dazomet and
around 85% for MITC over the 168 hour collection period. The
respiratory route was also important, sometimes accounting for up
to 53% for metam sodium, but up to 26% for dazomet and 17% for MITC,
over a 72 hour collection period.

Total recoveries of all three compounds by the three routes of
excretion combined exceeded 90 percent for both the high and low
dose after 168 hours with about 2 percent remaining in the tissues.
Of this, 85 percent or more was excreted within the first 24 hours.
Wwhen these animals were killed 168 hours after dosing, the organ
with highest radioactive content for all 3 compounds was found to be
the thyroids. High levels were also found in the liver, kidneys
and lower but still high amounts in the lungs. The Iatter 3 organs
are considered to be the organs of excretion or biotransformation.
Lowest levels were found in the testes, brain and eyes.

In an experiment with repeated doses of dazomet at 10 mg/kg/day
for 15 consecutive days of which only the last dose was radioactive,
excretion pattern of the labeled compound was very similar to that
observed after a single low dose. Tissue levels of radioactivity
were also very similar. When l4c-labelled dazomet was administered
for 7 consecutive days and the rats killed between 1 to 240 hours
after the last dose, highest levels were seen in most organs at 6
hours. The organ of highest uptake and retention was the thyroid.
High levels were seen in the G.I. tract, liver and lungs. Even
after 240 hours following the last dose, measurable levels were’
seen in every organ with the highest amounts present in thyroids,
and high levels with about 1/10 as much remaining in the kidneys
and lungs. Wwhole body autoradiography following 7 daily doses of
radicactive dazomet generally supported the quantitative results
found in this study.

In bile duct cannualted rats, dazomet was found to be excreted
in the bile, but this route of excretion was considered to play a
minor role in the elimination of this compound. The level of
excretion in the feces for all 3 compounds was usually about 1.5
to 3.5 percent of dose within 168 hours.

Plasma concentrations following single oral doses of all 3
compounds were measured at six time intervals between 0.25 and 6
hours after dosing, then at 24 hours, and at 24 hour intervals to
240 hours post dosing. With metam sodium, highest levels in the
plasma generally occurred one hour after dosing in both males and

=39~
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females receiving the 10 mg/kg dose, 0.25 to 1 hour following the
high dose. Half-lives after 24 hours were about 61 and 74 hours at
low dose, 62 and 64 hours at high dose, for males and females,
respectively. For dazomet, time to peak plasma levels and half-
lives after 24 hours were about the same. With MITC, peak plasma
levels were generally seen at about 0.5 hours after dosing with
both the 4.4 and 33 mg/kg levels in males or females. Mean half-
lives after 24 hours were 74 and 84 hours with low dose, 72 and

71 hours with high dose, for males and females, respectively.

In all of the organ uptake or retention studies and in al}
plasma concentation studies, tissue levels in all organs and in
the plasma were consistently higher in females than in males for
all three compounds. Plasma AUC's were consistently and substantially
higher for females than for males. Thus, it seems reasonable to
expect greater toxicity by these compounds in female rats.

All 3 compounds appeared to have been rapidly and extensively
absorbed from the G.I. tract after dosing, based on: 1). rapid
appearance in the plasma within 0.25 hours after dosing, 2). Tpax
of 0.5 to 1 hour, 3). total recoveries of 92 percent or greater
in urine, air, feces and tissues within 240 hours. Por all three
compounds, 85% or more was excreted within the first 24 hours, in
spite of half-lives after 24 hours that were long.

All three compounds also displayed a similar profile of organ
distribution following dosage. Highest uptake was seen in the
thyroids and substantial levels were also seen in liver, kidneys
and lungs. The lowest amounts were seen in testes, brain and eyes.

Metabolic components , separated by by TLC, were investigated.
The chief component of excretion in urine for all three compounds
had an Rg of 0.5. 1In the first 24 hour collected urine following
administration, this metabolite represented 16-25% of dose for
metam sodium, 30-38% of dose for dazomet and 56-76% of dose for MITC.
A second metabolite with an R¢ of 0.42 was formed which represented
about 5-10% of dose for all three compounds. Three other minor
components were found in urine for all three compounds with R¢
values of 0.24, 0.13 and 0.04. Based on incubation with enzymes,
there was no evidence for glucuronide or sulphate conjugation.
None of the metabolites in urine corresponded to unchanged compound
in the studies with dazomet. This indicated that dazomet, probably
also metam sodium and MITC, had undergone extensive biotransformation.

The major metabolite in urine with the Rg of 0.5 was identified
as N-acetyl-s-(N-methylthiocarbamoyl)-L-cysteine. This was considered
to represent an adduct of MITC with 3jlutathione followed by
N-acetylation. Structure for the metabolite with the Rg of 0.13
(M2) and the tentative structure for Rg 0.42 (M4) are shown in the
scheme on page 3 of this review. Both of these compounds are also
considered to be conjugation products of MITC with cysteine.
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Metabolic components detected in bile following dazomet
administration differed to some extent from those found in urine,
For example, components with Rg values of 0.50, 0.42 and 0.24,
observed in urine, were not detected in bile. Components with Rg¢ .
0.13 and 0.04 were observable in bile and urine. Components with
Rg of 0.59 and Q.34 were detected only in bile.

Qualitatively similar patterns of metabolites were usually
found in both liver and kidneys following oral dosage with any of
the 3 compounds, but they differed to some extent from those found
in urine or bile. The metabolite with Rg 0.50, the most important
urinary excretion product for all 3 compounds, was found in both
organs following dosage with any of the 3 compounds. Component
with Rg 0.42, detected in urine, was detected in liver and kidneys
of rats given metam sodium or MITC but not dazomet. Components
with R¢ 0.13 and 0.04, observed in urine, were also seen in both
organs with all 3 compounds.

On the basis of these data, the applicant has concluded that
metam sodium and dazomet "exhibit an extremely similar kinetic
and metabolic profile in the rat." When compared to the data for
MITC, it is assumed that MITC is produced in the metabolism of
both metam sodium and dazomet. On this basis, the applicant
feels justified in a decision to forgo additional studies with

metam sodium.

We agree with the applicant that the studies with dazomet
and MITC support the pharmacokinetic and metabolism data for
metam sodium. There are evidently similarities in absorption from
the G.I. tract, products of metabolism, excretion, organ distribution
and retention of all three compounds. The data appear convincing
that both dazomet and metam sodium are converted to MITC in the
early stages of metabolism within rats. Metabolic profiles detected
in urine, liver and kidneys were basically qualitatively similar
for the three compounds, but there were some differecnces, mainly
quantitative in nature.
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