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Conclusjons:

In study # HLA 8117-160, the disposition and matabollsm of “C-oyromum was investigated in male
and female rats at a low oral dose (3 mg/kg), a low intravenous dose (3 mg/kg), repeated low oral doses (
3mg/kg) and a high dose (300 mg/kg). Comparison of oral and L.v. disposition data demonstrated that
cyromazine was well absorbed after oral administration. Excretion was also rapid at the low dose, with the
majority of radioactivity eliminated in the urine by 24 hours. No apparent differences were observed
between dosing regimens in the total urinary radicactivity eliminated when cage washes and rinses were

taken Into consiieration. At the high dose, however, there was an apparent delay in alimination of 4¢.
cyromazine derived radioactivity, suggesting elther some type of renail pathology or a shift in
biotransformation kinetics of cyromazine.

Fecal elimination of 1“t.':-cyrcarr'mzll'u derived radioactivity was equivalent bstween dose groups and
sexes, with the exception that in the high dose males, a greaier percentage of radioactivity was apparently

eliminated by this route, The origin of fecal radioactivity from administration of 14C-cyromulnowu

apparently biliary in nature, as an equivalent percentage of 14C-cyromazlno derived radloactivity was
eliminated by both oraily dosed and intravenously dosed rats,

" Residual 14c-cyromutno derived radioactivity was minimal In all dose groups, with non-detectable
levels in all issuss examined except liver, red blood cells, and carcass.

In study # ABA-89108, urinary and fecal metabolites of 14C-cyromazine were isolated and identified by
TLC, HPLC, and GC/MS. The N-dealkylated product melamine, hydroxycyromazine, and unmetabolized
cyromazine were deiinitively identifled by GC/MS, while tentative identification was given to
methylcyromazine, based upon co-chromategraphy with TLC and HPLC. A proposed pathway for
cyromazine biotransformation was given based upon these data.

Classification:

core minimum

This study safifies the guideline requirements (85-1) for a metabolism study in rats,
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In study # HLA 6117-160, the disposition and metabolism of 14C-cyroma.zlne was
investigated in male and female rats at a low oral dose (3 mg/kg), a low intravenous dose
(3 mg/kg), repeated low oral doses ( 3mg/kg) and a high dosa (300 mg/kg). Comparison
of oral and l.v. disposition data demonstrated that cyromazine was well absorbed after
oral administration. Excretion was also rapld at the low dose, with the majority of
radioactivity eliminated In the urine by 24 hours. No apparent differences were observed
between dosing regimens In the total urinary radloactivity eliminated when cage washes
and rinses were taken into consideration. At the high dose, however, there was an

apparent delay in elimination of 14C-cyromazlno derived radioactivity, suggesting elther
some type of renal pathology or a shift in blotransformation kinetics of cyromazine.

Fecal elimination of 14C-cyromazine derived radioactivity was equivalent between
dose groups and sexes, with the exception that In the high dose males, a greater
percentage of radioactivity was apparently eliminated by this route. The origin of fecal

radioactivity from administration of 14C-cyromazine was apparently biliary In nature, as

an equivalent percentage of 14C-cyromazlne derived radioactivity was eliminated by
both orally dosed and intravenously dosed rats.

Resldual 14C-cyromazine derived radioactivity was minimal in all dose groups,
with non-detectable leveis In all tissues examined except liver, red blood cells, and
carcass.

In study # ABR-89108, urinary and fecal metabolites of 1“C-cyror'nazlne were isolated
and Identified by TLC, HPLC, and GC/MS. The N-dealkylated product melamine,
hydroxycyromazine, and unmetabolized cyromazine were definitively Identified by
GC/MS, while tentative identification was given to methylcyromazine, based upon co-
chromatography with TLC and HPLC. A proposed pathway for cyromazine
blotransformation was given based upon these data.

Core Ciassification: minimum

This study satisfies the guideline requirements (85-1) for a metabolism study in rats.




I. MATERIALS
A. Test Material:

14¢_Cyromazine, CGA-72662
Lot no: CL-XVIII-78 (3 mg/kg dose)
CL-XVII-77 (300 mg/kg dose)
Radiochemical Purity: 97.2% (3.0 mg/kg dose)
87.7% (300 mg/kg dose)
Specific Activity: 9.8 uCi/mg (3.0 mg/kg dose)
0.8 uCi/‘mg (300 mg/kg dose)

Unlabelled Cyromazine, S83-0379-1
Chemical Purity: 96.3% (cyromazine standard)

98.8% (3.0 mg/kg dose)
99.0% (300 mg/kg dose)

Ifi

14¢.Cyromazine, CGA-72662
Radiochemical Purity: 87.2% (3.0 mg/kg dose)
97.7% (300 mg/kg dose)

B. Yehicle: 1% carboxymethylcellulose plus 4mg/ml Hi Sil 233

Test Animals: Species: rat
Strain: Crl:CD{SD)BR

Source: Charles River Laboratories (Portage, M! facility)
Waeight: males, 191-276g; females, 164-216g.

Il. METHODS
A. Study Design

1) Matabolism Study
The bioavailability and disposition of 14C-Cyromazine was assessed in
male and female rats following both oral and intravenous administration of the test
compound. Rats received either a single oral dose of 3 or 300 mg/kg, a single
intravenous dose of 3 mg/kg, or 14 repeated dally doses of unlabelled test material at
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3 mg/kg followed by a single radiclabelled dose. Dose groups were as foliows:

Number of Animals
Doge (mg/kg) Dose Route Male Eemale

:

0 (vehicle control) Iva

3 fva

3 Oral®
3 Oral®
300 Oral®
0 (vehicie control) Oral@
0 (vehicle control) Oral®
0 (vehicle control) Oral®

N OO DR W =
- o N
- s MY YN -

single dose
D14 daily unlabelled doses followed by one radiolabelled dose.
-Cgroup 7 was dosed with the vehicle each time group 4 received a dose.

2) i
Major urinary metabolites of cyromazine were characterized and identified
in this study. In addition, urinary metabolites were compared with those found in
fecal extracts, and from these data a major metabolic pathway for biotrans-
formation of cyromazine in rats was proposed.
Metabolites in rat urine were resoived using either normal phass or
reversed phase TLC. Cyromazine and metabolites were isolated from rat urine
and characterized by co-chromatography on 1LC and HPLC. GC/MS or LC/MS
of isolated metabolites was employed to confirm structural identity.

C. Experimental
1) Metaboliam Study

a

Animals were acclimated to the laboratory environment for 7 days (groups
4 and 7) or 8 days (all other groups) before study initiation. Animals were
examined for health abnormalities during acclimation and at least twice daily
for moribundity and mortality. Animals were given food (Purina Cettified
Rodent Chow #5002) arid water ad kbitum, except for an overnight fast prior
to dosing and approximately 4 hours post dosing. Animals were housed in a

temperature (72 + 3 OF), humidity (50 £ 20%) and light (12 hour light/dark)
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d. Statistics

According to the registrant, statistical proceduras were iimited to simple
expressions of variation such as mean and standard deviation.

2) Matabolite Characlarization and Identification Study

According to the registrant (page 14), high dose urine gave essentially the
sameé metabolic profile as low dose urine. Thus, because of the greater mass
per volume of high dose urine, this dose was chosen for isolation and ident-

ification of metabolites.

Whole urine, urine components, and fecal extracts were analyzed by both
normal and reversed phase TLC. Normal phase TLC conslstod of 3 solvent
systems, identified as follows:
SS1: chloroform: methanol: formic acid: water (75:20:4:2)
8§52: ethyl acetate: ethanol: ammonium hydroxide (80: 15: 5)
S83: toluene: p-dioxane: methanol: ammonium hydroxide
(40: 40: 30: 10)
Reversad phase TLC solvent system consisted of 100% water.

Urine and feces were prepared for TLC through application of urine or feces
to a Sephadex A-25 anion exchange column followed by a methanol rinse.
Rinse from the urine wash was concentrated to a suitable volume for TLC, while
the feces rinse was concentrated to approximately 2mi and then applied to Bio-
Rad AGSO0W-8X cation exchange column. The extract was eluted with 1%
NH4OH in 3:1 water:methanal. This eluate was then concentrated to a suitable

velume for TLC application.

Following TLC, plates were scraped at the major areas of radioactivity, then
sonicated three times with approximately 10m| meathanol. The supematants from
each extraction were pooled and concentrated to dryness.

Whole urine or fecal extract was also subjected to HPLC with both UV and
radiochemical detection. Five different procedures were employed for complete
metabolite geparation and identification, as listed on nages 17-18 of the
registrant report. Electron impact mass spectrometry and Thermospray LC/MS
were employed for comfirmation of metabolite idenitity and structure.

Standards of cyromazine (96.3%), methylcyromazine (97.8%),
hydroxcyromazine (33 and 99% ), and melamine (99%) were employed for
comparison to unknown radioactive zones on TLC and for mass spectral analysis.
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D. Compliance

A signed statement of no data confidentiality claims was provided with both studies.

A signed statement of GLP compliance (40 CFR 160.35) was provided with both
studies.

A signed statement of quality assurance was provided with both studies.

lil. RESULTS

1
)The stability of the dose solution for the repeated low-dose study was confirmed
by comparative analysis of the dose solution and freshly prepared cyromazine
standard using HPLC. It was stated in the report (page 75) that stabllity of the
low dose solution was verified by the consistent retention times observed between
the low dose solution and the cyromazine standard. While consistent retention
times are desirable, information regarding the concentration of test articie in the
dose solution over time would be more appropriate in judging stability of the dose
solution.

Verification of dose for rats in the 3 and 300 mg/kg dose groups was presented
by comparison of predose and postdose aliquots. Recovery of radiolabel from
urine and tissues ranged from 95-103%.

a. Absorption
In those rats dosed orally with 3 mg/kg 1“C-c:yromazine. 82-86% of the dose was

excreted in urine, while approximately 86% of a dose of 14C-cyromazine was
excreted in urine In those rats dosed i.v. at this same doss level. Thus, the

absorption of 1“C-(:ymmazine appeared complete.

b. Ristribution

Analysis of tissue and blood levels of 14C-cyromazine derived radioactivity
7 days following a 3 mg/kg intravenous dose showed undetectable leveis of
radioactivity in all tissues examined except liver and residual carcass for both

male and female rats. Liver levels of 14C—cyromazlne derived radioactivity in
males ranged from < 0.01 % of the dose to 0.03% (mean value < 0.01%), while
levels in residual carcass ranged from 0.002-0.24% of the dose (mean value
2‘.1?'%). Liver and carcass values for female rats in this dose group were

milar,

The distribution of 14C-cyromazine derived radioactivity in rats given an oral
dose of 3 mg/kg 14(.3-1':yromazlne was similar to that observed in intravenously
dosed rats. Mean liver levels of 14(‘:--cyromazlno derived radioactivity were 0.03%
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of the dose in males, and 0.02% in females. Mean residual carcass levels were
0.16 and 0.13% of the dose in males and females, respactively. In both male and

female rats in this dose group, some residual 14¢.cyromazine derived radioactivity
was observed in red blood celis In 4 few rats, but amounted to < 0.01% of the

dose of "C-cyromazine.
in rate given 14 repeated oral doses of cyromazine followed by a single dose of

146.cyromazine, distribution of 14G-cyromazine derived radloactivity showed a
similar pattern as that observed in the single dose oral and i.v. studies. The only
exception to this was found in female rats in this dose group, where the mean

level of 14C.cyromazine derived radioactivity in the carcass was 0.58% of the
dose.

Rats in the high dose oral group (300 mg/kg 14C-cyromazine) showed similar

residual levels of 14C-cyromazine derived radioactivity in blood and liver, but
slightly higher levels of radi

dose orai groups.

c. Excretion

The excretion of 14C-cyromazine In urine and feces at both 3 and 300 mg/kg is
summarized in the following Table:

Excretion of 14C-Cyromazine Derived Radioactivity in Male and Female Rats?®

LDM LDF IYM IYE PCM__ _PCF HDM _ HDF

urine 824t 864t 865+ 86.6+ 919+ 90.1+ 835+ 86.41
(+cage wash, 18.6 4.9 5.0 7.5 7.0 3.0 6.1 2.2
rinse, wipe)

feces 407+ 377+ 5.16x 6.43+ 331t 269+ 7.52+ 6.36+
35 1.9 3.7 5.2 1.5 1.0 33 27

carcass 019 016 016 013 018 0§ o3 0.2
(mean) -

Total 86.5 80.2 91.7 83.0 95.3 93.3 913 929

Abbreviations are: LD, low dose (3 mg/kg); IV, intravenous dose (3mg/g); PC, pre-
conditioned dose (3mg/kg x 14days); HD, high dose (300 mg/kg).

8data represent the mean percent dose excreted at 168 hours post-dosing

- . Ye A a Le it o I LT U SRS A3
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With the exception of the males in the low dose oral group, >90% of a given dose of

14C-cyromazine was excreted within 5 days. Examination of the time course of
urinary excretion in all dose groups (Figure 1) shows that urinary excretion in males
and femeales was essentially complete In ali dose groups by 24 hours, with the

éxception of the high dose groups, where urinary excretion was not compiete until 48
hours,

Fecal elimination of 14C-cyromazine derived radioactivity was a minor route of
excretion, representing between 3 and 8% of a given dose in all dose groups.
Excretion in the single low dose groups and repeated low dose groups appeared
similar (between 3-4% of a given dose), while fecal excretion in the intravenous and
high dose groups was somewhat higher (between 5-7% of a given dose). The

similarity between the intravenous and oral dose groups in fecal elimination of 14¢-
cyromazine derived radioactivity supports the conclusion that the fecal radioactivity
arises from biliary excretion of the test material. Aithough recovery of tast material was

>30% in most cases, the possibility of excretion as volatiles or 14002 in minor
amounts was apparently not explored in this study.

2) Meatabolite Characterization and Identification Sty
- @ Preparative TLG of urine

Rat urine from the high dose groupe was separated into 5 zones by preparative
TLC. Radioactivity from zone 1 was further resolved by reversed phase TLC into at
least 3 components. These components accounted for no more than 0.4% of total
urinary radioactivity.

Radioactivity in zone 2 corresponded to the melamine standard. This was
confirmed by isolation of zone 2 radioactivity and analysis by GC/MS (Figure 14,
page S0 of report, and Figure 16, page 52 of report).

TLC zone 3 was separated into at least 4 components by TLC $S2. The major
component of this separation was tentatively identified as hydroxycyromazine, basad
upon comparison to the percentage isolated from HPLC Separation (Table VI, page
30 of report). A minor component of prep TLC 2one 3 accounted for 1.1% of total
urinary radioactivity, and was tentatively identified ag methylcyromazine, based also

major component of zone 3 was confirmed as hydroxycyromazine by GC/MS .(Figure
14, page 50 of report, and Figure 17, page 53 of repon).

Urinary radioactivity in zone 4 was Separated into at least 4 additional components
using TLC $S2. No component in this zone accounted for more than 1.6% of total
urinary radioactivity, and no component of this zone was identified.

Zone 5 of prep TLC representsd the largest percentage of total urinary radioactivity
(Table Iil, page 25-26 of repon). Isolation of this zone and analysis by GC/MS
confirmed the Identity of this radioactivity as cyromazine (Figure 14, page 50 o* report,

11
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Figure 1
Cumulative Percent Recovery of 14¢ Residues

in Urine From Rats Given MC-Cyromozine
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Figure 2
Cumulotive Percent Recovery of 14¢ Residues

in Feces From Rats Given 14C—Cyrornc:zine
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b. HPLC of urine

Urinary metabolites of cyromazine were gl
HPLC. in this syste

Quantitation of urinary metabolites by TLC and HPLC is presented in the following
Table:

TLC and HPLC Quantitation of Urinary Metaboiites of Cyromazine
(values expressed as percent of urinary radioactivity)

LDM _LDF VM WF poM  poE HDM _ MDF

HPLC cluster 1 2.5 2.6 24 35 1.8 1.8 ven -
(methylcyromazine)

TLC zone 3 19.3 157 176  16.0 . 17.0 8.8 8.9
(methyl+hydroxy+ other)

HPLC ciuster 2 7.6 8.7 6.3 7.3 . 6.9 3.2 2.1
(unidentified)

TLC zone 3

(methyl+hydroxy)

HPLC cluster 3 7.6 9.2
(melamine)
TLC zone 2 8.5 12.3
(melamine)




(continued)

HPLC cluster 4 163 109 8.2 6.8 9.2 48 6.1 59
(hydroxycyromazine)

TLC zone 3
(methyi+ hydroxy)

HPLC cluster 5 632 654 715 708 706 688 836 833

(cyromazine)
TLC zone § 55.8 595 67.0 68.1 66.8 70.6 80.7 81.6
(cyromazine)

Cluster 1

There was no apparent difference in the percentage of urinary radioactivity identified as
methyicyromazine when comparing results from i.v. vs oral exposure to cyromazine.
Repeated oral dosing resulted in an apparent decrease in the percentage of urina v
racdioactivity, as indicated by results of HPLC analysis. Because TLC zone 3 was a
mixture of metabolites, the effects of different dosing regimens were not apparent.

Cluster 2

Radioactivity in this cluster was not identitied by HPLC. This cluster of radioactivity was
also a component of TLC zone 3. Because the radioactivity in TLC zone 3 could be
further resolved into components identitied as methylcyromazine and hydroxycyrom-
azine, it is conceivable that some of the unidentified HPLC radioastivity could be
sterecisomers of identified metabolites (e.g., methylcyromazine) or other polar
metabolktes of cyromazine. This becomes more apparent when the radioactivity in HPLC
zones 1, 2, and 4 is added and compared to TLC radioactivity in zone 3 (see below).

-LDM__LDF VM IVF PCM PCF HDM HDF

:lPLO cluster 264 222 189 176 183 133 83 8.0
+2+4 -
TLC z0ne 3 193 15.7 176 160 198 170 88 8.9

Cluster.3
Cluster 3 was identified as melamine. No apparent effects of i.v. or repeated dosing was

[5
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abserved on formation of this metabolite. However, at the high dose, an apparent
decreasa in formation of this metaboltie was observed in both male and female rats
relative to the low dose exposure. A decrease in the percentage of this metabolite could
be observed in the repeated oral dose groups vs the low dose groups when evaluating
TLC data; however, this effect was not observed from results of HPLC analysis.

Cluster 4

From HPLC analysis, there was an apparent decrease in formation of
hydroxycyromazine in the repeated oral dose and high dose groups relative to the low
dose groups.

Cluster §

Increasing the oral dose of cyromazine resuited in an apparent increase in excretion
of unchanged cyromazine, as seen both by HPLC and TLC analysis.

Overall, the most consistent effect observed in this study is a decrease in formation of
the methylated and hydroxylated products of cyromazine as well as the N-dealkylated
product melamine upon increasing the oral dose from 3 to 300 mg/kg. The apparent
-alteration in the pattern of cyromazine biotransformation may have some relationship
to the akered pattern of urinary elimination observed at the high oral dose of
cyromazine. However, the lack of statistical analysis and statement of recoveries of
metabolites during sample preparation make a definitive analysis difficult.

c. ILC of fecal extracts.

TLC quantitation of fecal extracts of cyromazine dosed rats is presented in Table
VII, page 32 of the registrant report. Metabolites in feces wers identified by co-
chromatography with authentic standard metabolites of cyromazine. A summary of the
findings of this aspect of the study is given here.

Metabolktes identified in feces were melamine, cyromazine, hydroxycyromazine,
and methylcyromazine. Methyl- and hydroxycyromazine were not distinguishable by
TLC. Unmetabolized parent compound accounted for between 68-768% of fecal
radicactivity in al dose groups. Melamine accounted for an average of 7%, 7.6%,
6.1%, and 4.7% of fecal radioactivity In the low oral dose, intravenous dose, repeated
oral dose, and high dose groups, respectively. Radioactivity comprising the mixture of
methyl- and hydroxycyromazine accounted for an average of 12.5%, 71.5%, 5.56%, and
4.7% In the low oral dose, intravenous dose, repeated oral dose, and high dose
groups, respectively.

it should be noted that male rats in the low oral dose group had what appeared to
be greater percentages of meiamine and the methyl- and hydroxylated metabolites of
cyromazine in feces when compared to female rats. This was aiso apparent when
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comparing metabolite percentages as a percentage of the total dose (Table Vil, pages
32 and 33 of registrant report). However, urinary analysis did not show any sex
difference in the percentage of these metabolites. While the sex difference in
percentage of fecal metabolites found at the low oral dose may be real, it is not known

whether some i08s8e8 occurred for specific fecal metabolites during extraction and
analysis.

GC/MS analysis confirmed the identity of parent compound (cyromazine) and the
metabolites melamine and hydroxycyromazine in utine of male and female rats. TLC
analysis supported the existence of the methyl- and hydroxy metabolites of
cyromazine. Other minor metabolites are inferred based upon the small amounts
(approximately 6%) of unidentified urinary radioactivity. Based on the results of this
study, the proposed pathway of cyromazine biotransformation in rats is as follows:

cyromazine

NHy OH

e

P
NH/\QANHg NH/\QKNH —<]

methyicyromazine meiamine hydroxycyromazine

IV. CONCLUSIONS

in this study, the disposition and metabolism of the insect growth regulator
cyromazine was investigated in male and female rats. Data was presented In study #

HLA 8117-160 demonstrating the absorption, distribution, and excretion of 14C-
Cyromazine in male and female rats at a low oral dose (3 mg/kg), a low intravenous
dose (3 mg/kg), repeated low oral doses ( 3mg/kg) and a high dose (300 mg/kg).
Comparison of oral and i.v. disposition data demonstrated that cyromazine was well
absorbed after oral administration. Excretion was also rapid at the low dose, with the
majority of radioactivity eliminated in the urine by 24 hours. No apparent differences

11
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were observed between dosing regimens in the total urinary radioactivity eliminated
when cage washes and rinses were taken Iinto consideration. At the high dose,

however, there was an apparent delay In elimination of 14C-cyromazine darived
radloactivity, suggesting either some type of renal pathology or a shift in
blotransformation kinetics of cyromazine. The avallable evidence indicates that the
latter possibility may be the case, as decreases in formation of melamine, methyl-
cyromazine, and hydroxycyromazine were observed In high dose rats compared to
iow dose rats. This possibliity deserves further investigation,

Fecal elimination of 14C-cyromazine derived radioactivity was equivalent between
dose groups and sexes, with the exception that In the high dose males, a greater
percentage of radloactivity was apparently eliminated by this route. The origin of facal

radioactivity from administration of 14c-cyromazlne was apparently billary in nature,

as an equivalent percentage of 14C-cyromazlne derived radioactivity was eliminated
by both orally dosed and intravenously dosed rats,

Residual 14C-c:yrorm\zlne derived radioactivity was minimal In all dose groups,
with non-detectable levels in all tissues examined except liver, red blood cells, and
carcass. However, only one time point was examined for tissue radioactivity In this

study, and thus potential accumulation of 1“C-cyromazlne derived radioactivity could
not be demonstrated.

In study # ABR-89108, urinary and fecal metaboiites of 14C-cyromazine were
Isolated and Identifled by TLC, HPLC, and GC/MS. The N-dealkylated product
meiamine, hydroxycyromazine, and unmetabolized cyromazine were definitively
identified by GC/MS, while tentative identification was given to methyicyromazine,
based upon co-chromatography with TLC and HPLC. While some of the /n vivo
metabolites of cyromazine were identified in rats, the kinetics of these
blotransformations was not studied. Given the altered urinary excretion seen at the
300 mg/kg dose and the apparent shift in percentage of cyromazine metabolites at
this same dose, this avenue of cyromazine biotransformation should be explored.

Core Classification: minimum
This study satisfles the guideline requirements (85-1) for a metabolism study In rats.




