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MEMORANDUM

SUBJECT: Review of a Draft Final Report on Rat Metabolism
' Studies _with Rotenone and Request for Comments.
(Reg. No. 670L4-Q) Tox. Chem. No. T25.

TO: William Miller )
Product Manager (16)
Registration Division (TS-T67C)

THRU : Jane Harris, Ph. D., Section Headi{ﬁ/ ?/é/fs

Review Section 6
Toxicology Branch
Fazard Evaluation Division (TS-T769)

FROM: .Roger Gardner, Toxicologist .
Review Section 6 ﬂ ; ‘ l 9v
Toxicology Branch

Hazard Evaluation Division (TS-769) 2/

Actions Reauested

In a2 letter dated May 8, 198L, the Fish and Wildlife Service
(FWS) requested that a draft final report on rat metabolism
studies be reviewed including suggestions for improvement of
the report.

Recommendations and Conclusions

1. Practical limitations such as the low concentrations of
radioactivity in collected samples and small sample sizes
as well as an apparent sex difference with respect to
acute oral toxlclty'sugbest that statistical methods
mlght)not be apyroprlate (See Sectlon ITIT and the Appendlx
below i .

2. Rotenone is primarily excreted in the feces after oral
and intravenous doses (95 to 97% of the radiocactivity
recovered during the lhh hours following dosing and
approximately T75% recovered within 48 to 72 hours). The
route of administration, doge level, and number of doses
kad no apparent effect on the excretion pattern (see
Section II and the Appeadix). Enterohepatic circulation
may also occur durirng excretion.
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I. Background

Rotenone is a plant root extract (derris or cube roots) which
is used as an insecticide or piscicide. Its chemical name is
[2R-(2a, 6a, 12a)]-1, 2, 12, 12a-tetrahydro-8, 9-dimethoxy-2-
(1-methylethenyl)[l]benzopyrano~(3, b-yl-furo(2, 3-dibenzopyran-
6, (6aH)-one. The principal active ingredient is associated
with derris or cube resins (depending upon the source of the
rotenone extract) which are also classified as active ingre-
dieants. Formulations contain rotenone and associated resins
in a ratio of 1:2 (see Environmental Protection Agency unpu-
blished report dated May, 1980. Kotenone: PreRPAR Review.
Office of Pesticides and Toxic Substances.). Rotenone can be
separated from the resins to a2 purity of 99.5%.

II. Summary of Metabolism Results

Results of the submitted report (see Appendix for detailed
review) generally characterized the excretion pattern associa-—
ted with single or repeated {14 consecutive days) low doses
(0.01 mg/kg) and a single high dose (5 mg/kz) oral doses as
well as a single low intravenous dose (0.01 mg/kg). The
major route of excretion (95 to 97% of the administered dose)
is in the feces, and female rats excrete administered radio-
activity at a slover rate than males. The route of admini-
stration, dose level, and number of doses had no apparent
effect on the excretion pattern.’

There is a sex difference with respect to the acute oral
toxicity of rotenone in that female rats are more sensitive
than males. The calculated oral LDgg for females is approxi-
mately 40 mg/kg, while that for males is approximztely 100
mg/kg. Based on these results, the purified roterone (95+%)
used in the metabolism scudy should be classified into Toxicity
Category I.-

I11I. Discussion

Radiolabeled residues in plasma samples from rats given the
low oral doses could not be detected, and radioactivity was
unextractable from feces of those rats . In addition, results
from tissue analyses from rats given the 5 mg/kg dose contained
relatively low concentrations (<0.5 ppm) within 96 to 1k
hours after’ ‘dosing. These results are consistent with the
rapid distribution and excretion indicated by the pharmaco-
kinetics experiments. Based on these considerations tissue
analyses for animals sacrificed at 12 and 2b hours following
dosing is more appropriate for_ Qkaracterlzation of absorption
and distribution after d051ng. -
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Variability in tissue and plasma results is expected at such
low residue concentrations as those observed in the rotenone
experiments (<1 ppm). That variability and the generally
accepted practice of using 3 to € animals in each experiment
are limitations considered in the selection of statistical
analyses for results from metabolism studies like the one
described in the Appendix. Techniques such as pooling of
data from both sexes before weighted nonlinear regression
analysis (a technigue used in the pharmacokinetics experiment)
may not be appropriate in view of the sex differences suggested
by results frcm the.acute toxicity studies.  In the entero-
hepatic circulation experiment, use of the exact permutations
test (see Appendix page l) is more appropriate for larger
sample sizes, especially when the daiz vary as much as the
results reported in the rotenone study and the samples are
considered to be random.
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APPENDIX

Data Evaluation Record for the folldigpg.study

Eiseman, J. L., an? A. X. Thakur. April 13, 1984. Generail
metabolism study for rotenone using rats. Unpublished report
prepared by Hazleton Laboratories, Inc. (Project Xo. L419-137).
Submitted by the U. S. Department of the Interior, U. 8. Fish
and Wildlife Service, National Fishery Research Lzboratory.

EPA Acc. YNo. 253333.




. DATA EVALUATION RECORD

1. CHEMICAL: Rotenone

2. TEST MATERIAL: Two lots of radiolabeled Rotenone were
used. The label was in the -6-alpha position, and the
specific activities were 16.0 mCi/mM or 24.65 mg/mCi (lot
no. 800507) and 13.1 mCi/mM or 30.12 mg/mCi {(lot no.
801110). Lot no. 800507 was recrystalized in carbon
tetracaloride to 94.6L4% and a specific activity of 32.8L479
uCi/mg. The purity of unlabeled rotenone was reported to
be 99.23% as determirned by liquid chromatography.

3. STUDY/ACTION TYPE: Metabolism - rats

L. STUDY IDENTIFICATION: Eiseman, J. L., and A. K. Thakur.
April 13, 198L., General metabolism study for rotenone
using rats. Unpublished report prepared by Hazleton
Laboratories, Inc. (Project No. 419-137). Submitted by
the U. S. Department of the Interior, U. S. Fish 'and
Wildlife Service, National Fishery Research Laboratory.
EPA Acc. Fo. 253333..

5. REVIEWED BY: L -

Nazme: Roger Gardner
Title: Toxicologist Signature:
* Orgznizaticn: Review Section 6 Date:. - #,

Toxicology Branch

Name: Jane Earris, Ph. D.
Title: Section Head : Signature:
Organizaticn: Review Section 6 o Date:
Toxicology Branch

7. CONCLUSIONS: The acute oral LDsp for male rats was reported

to be 102 + 12.6 mg/kg, and that for females was reported to

be 39.5 * 2.21 mg/kg. These results suggest that the

test 'substance should be classified into Toxicity Category I.

The malor route of excretion after single low oral or
intravenous doses (0.0l mg/kg), repeated low doses (0.01
mg/kg), or a single high oral dose (5 mg/kg) is the feces
(95 to 97% of the excreted radioactivity)., The majority
of the metabolites are unidentified polar compounds which
vere unaffected by glucuronidase or aryl sulfatase. Most
of the administered radioachivity (approximatell 80 to
90%) is recovered within 48 hours after dosing.

Core classification: Acute study---minimun
Metabolism study---acceptabdble
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8. MATERJIALS AND METHODS

Test species: HNine to seven week o0ld male and female Sprague-
Dawley rats were used for the experiments.

Analytical procedures: Urine, fecal, and cage debris samples
vere collected 8, 2k, L8, 72, 96, 120, and 1h4 hours after
dosage administration unless otherwise described below.
Expired air samples were taken at 8, 24, and 48 hours after
dosing. Blood samples were drawn from the tail vein of each
- animal 2, 5, 15, 30, and 45 minutes as well as 1, 2, 3, 6, 8,
and 2bh hours after intravenous (i. v.) admlnlstratlon and 5,
15, and 30 minutes as well as 1, 2, 3, 4, 6, 8, 12, 24, and
L8 hours. after oral dosing with the lazbeled test substance in
the excretion balance and pharmacokinetics experiments.

Urine samples were mixed directly with scintillation cocktail
for counting, while fecal, tissue, and organ samples were
homogenled and oxidized. Diethanolanmine in ethaniﬁ was used
to trap CO0, in expired air from test rats. The from
comnbusted samples was trapped and counted in 0x1flour® COQ.

All samples were counted by liguid sc;ntlllatlon. Tissues were
also autoradlographed.

Samples of urine and feces were analyzed by thin layer
chromatography (TLC) to determine the presence of metabol;ﬁes.
Urine’ was concentrated under a stream of nltrogen, and the
‘concentrate was spotted onto TLC «pldates. ' The plates were
developed in benzene:methanol (90:10, v/v) and autoradiographed.
Radiolabeled areas on the chromatogra: were quantified by
liquid scintillation.

Fecal homogenates were adjusted to pH 12 with- sodium hydroxide
and extracted with methanol. The extracts were analyzed using.
TLC and autoradiography in a manner similar to that used .for
urine concentrates. Rotenone and oxidation products were

used as standards in the TLC analyses.

Fecal homogenates were also incubated with aryl sulfatase (2

units) or beta-glucurcnidase (10,000 units) for 16 hours at
37° C. These sanples and an untreated homogenate vere then

analyzed as descrlbed anve. o -

Experimental procedures—--Acuté oral tox1c1ty; Groups of 10 .
male and 10 female rats were given a single oral dose of 10,
25, 50, 75, or 150 mg rotenone {unlabeled) rer kg body welght.
The test substance was administered by gavage in corn oil.

o\
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8. MATERIALS AND METHODS {continued)

All animals that died during the study or that were sacrificed
at termination of the study were subjected to a gross necropsy.

The L050 s and their 95% confidence limits were calculated by
a maximum likelihood method using the probit transformatlon
according to the report.

Excretion balance and pharmacokinetics studies: According to
the report there was a preliminary excretion balance study

in which one rat of each sex per group was used, while in the
~main study 5 per sex per group were used. There were 6 rats

of each sex used in each group for the pharmacokinetics studies.

Dosages administered were as follows:

C

A single intravenous (i. v.) dose of 1abe1ed rotenone at
0.01 mg/kg N Q//(

A single oral dose of labeled rotenone at 0.01.mg/kg

Single daily doses of 0.01 mg unlabeled rotenone per kg
for 1% consecutive days followed 24 hours after the last
dose with & single 0.0l mg/kg dose of labeled test
substance : ) ) ’ 7

A single oral dose of 5 mg labeled test substance per kg
body weight

All aninals that died during the study or that were sacrificed
at termlnation of the study were subjected to a gross necropsy.
The tissues -and organs which- were collected after sacrifice

of the animals included brain, gonads, liver, kidney., bone,
heart, thynus, spleen, bone marrow, adrenals, lungs, fat, and
skelewal muscle. These tissues and the residual <«orcass were
kept at -70° C for analysis.

The results from the intravenous phase of the pharmacokinetics
studies were analyzed by weighted nonlinear regression, and
the data were fitted to ,an equation based on a two- compartment
model for 1ntravenous admlnlstratlon of the compound.A A
similar type of analysis wvas done on the data fronm the oral
portion of the study, and the results were fitted to a two-
compartment model with first order absorption of the test

" substance. ' .
Enterohepatic circulation studids: Groups of 6 rats of each
sex were given an oral dose of 5 mg/kg or an 1ntravenous dose




8. MATERIALS AND METHODS {continued)

of 0.01 mg/kg radiolabeled test substance. FEighteen hours
after the oral dose was administered the animals were
anesthetized and a midline laparotomy was performed on each.
Blood samples were taken from the hepatic portal vein where
it enters the liver and from the hepatic vein distal to the
liver. Blood samples were also taken by cardiac puncture
from each animal. The livers were also removed for analysis.
Similar procedures werge applied to the second group of rats 6
hours after i. v. administration of the test substance.

The results from this study were analyzed by a two-sample
exact permutations test for dependent measures because of
heterogeneity according to.the authors.

9. REPORTED RESULTS - J;@ 
Acute toxicity: The most frequently reported signs of toxicity
noted by the investigators included tremors, prostration,
labored breathing, and soft feces. Survivors appeared normal

L to 7 days affer dosing, and most deaths occurred within 2
days after d051ng. The reported 1nc1dence of mortalities is
summarized as follows:

- -Rose {me/kg)

Sex 150 75 50 . 25 10
Males - T/10 3/10 2/10 2/10 0/10
Fenmales 10/10 8/10 g/10 2/10 0/10
Total i7/20 1i/20 11/20 L/10 0/20

The most freguent observations at gross necropsy were mottled
appearance of the lungs and liver, dark red clotted material
throughout the intestines, and distended atria in the heart.
The authors noted that the observations in the lungs and
intestines were treatment-related and were found in animals
d i wlthln days -aft dosing.

¥ing _,_Hﬁ__—Z‘ ‘after dos ng » ‘
The calculated LDgg for. males was reported to be 102 + 12 6
mg/kg, and that for females vas reported to be 39.5 + 2.21
mgl/kg.

Preliminary study (Excretion balance study): Table 1 summa-
.rizes results of the preliminary excretion balance study with
respect to excretion, and Tablex2 summarizes tissue levels.
There were no detectable levels of radioactivity found in the
expired air collected after dosing.

-



Table 1

Excretion of th—labeled rotenone in rats

(% of dose, preliminary study)

Time of Urine Feces

Sample Male Female Male

0.01 mg/kg intravenous dose

. 0-24 . 0.88. 0.95 36.03
24 .48 0.47 1.07 53.57
4872 - 0.1% 0.68 1L.50
72-96 0.08 0.45 8.88
96-120  —--%% ——kx k. kg
120-14L  “0.02 - 0.27 3.16

-

0.01 mg/kg oral dose

0-8 0.9k 0.79 ———ER
8-24 0.88 - 0.28 31.58
2448 0.31 0.5%4 ky,.52
Lg-_72 S 0.11 0.33 . - 8.29
72-96 0.05 0.16 kit

0.01 mg/kg oral dose**%¥

0-8 0.36 0.99 ———F X
8-24 0.97 0.93 €3.76
2448 0.20 0.3k 17.80
Lg_72 0.12 0.11 . 4,06
72-96 0.10 .0.11 3.28
96-120 0.09 0.12 T.73

5 mg/kg oral dose

0-8 0.06 0.03 ———X R

8-24 1.08 1.22 35.17
2L .48 0.20 1.36 . Lo.o1
L8-T2 0.08 " 0.09 3.67
72-96 0.03 < —ao¥E 0.99
96-120 0.02 ———kx 0.64"
120-144 T 0.01 0.12

¥Sample not collected.
**Anount not detectable. -
¥*%*Collzcted from 0-2k4 hours.
*%#%%Radiolabeled dose follawed 14 days adro
unlabeled test substance.

Female

19.67
55.66
20.32
T.22
L.kg
6.09

__;*;*

0.89
22.16
51.14

6.89

%R
59.20
B1.Th

9.51

.89

5.50 °

IS 3 X
L.66
71.33
'18.08
l1.11 .
0.24
0.20

inissration of



Table 2

Tissue levels (ng rotenonefg tissue)

at various hours after dosing of 0.01 mg/kg

for 1k days (preliminary study)

Tissue

Brain
Gonads
Heart
Kidney
Liver

Thynus
tpleen
Bone
Muscle
Fat

Lungs

Adrenals
Residual carcass
Bone marrow

Brain
Gonads
Hears
Kidrey
Liver

Thymus
Spleen
Bone
Muscle
Fat

Lungs

 Adrenals
Residual carcass
Bone marrow

96 - 120 1hy
Males
2.7103 2.0716 ND##%
3.0689 2.0199 7.2922
11.3707 ND**  176.12
2.8521 ND## 32.122
8.3487 5.196L4 50.294
8.8701 ND*#* " §D*x
7.00L% ND** B hEL
10.2t0 . 1.1733 11.510
8.70L47 ND*% k1.966
Lo.o6h 11.549 ND#*%
3.8568 HD*x XD**
28.670 10.773 9.5622
ND** ND*#% NDE*
NDx% ND** ND%*
Females
ND*% 7.5862 KD**
ND¥x ND¥* 8.1448
10.179 9.6381 28.36L
NDxR* 1.5942 1L.962
6.1068 4.8050 17.097
14,235 6.8505 ﬁa**
10.54L ND#*#* ND*#
-2.7902 2.8578 °  3.967k
6.5207 ND##* ND**
T2.354 - ND#*#  ND*#
6.0806 3.6081 npxx
8.4346 7.259k ND*%-
" uDE* ND¥#% ND#%
ND%* ND*# ND#*%

" *Iptravenous dose of 0.01 ok / kg .

¥%)o+ detectable.

1LL*

ND**
7.4768
N’D**

21.960
-3.2276‘

ND*® . .
_ ND®* -
6.0665

ND¥%

ND**

ND* *
ND**
ND**
ND**

/

ND* *
ND* *
ND* ¥

L,7627
ND* %

ND#*#
~ ND¥*
5.7885
ND*#
ND**

S 9.5130 .

h.so008
ND*#*
ND##*



9.  REPORTED RESULTS (continued)

Excretion balance study: Tables 3, 4, and 5 summarize the
results of the main study with respect to total recovery of
radiolabeled rotenone in the excreta, cage washings, and cage
debris.

. Table 3

Summary of excreted radiocactivity
(mean percentage of the dose)

Cage Cage
Dose and route Feces Urine washings debris
Males - ?.\ NN

0.01 ng/kg

TT.1% j><;j§.9a 0.0k | 2.53 i
(#2.330)  M0.359) (+0.0k9)  (+0.626)

(i. v.) \+
0.01 mg/kg 95.88 2.28 . 0.13 ND#*
.- (oral) - £#43.259) - (+0:455) (#0.150) IR
0.01 ng/kg 89.86 3.29 0.1k k.02
(oral)*= (#8.657) (+1.403) (+0.0Q78) (£1.739)
S mg/kg 75.07 2.98 0.11 L.oT
(oral) (+4.669) (+1.001) (+0.038) (+2.859)
" Females
0.01 mg/kg 78.17 2.94 0.08 - T1.71
(i. v.) (+3.665) (+0.661) (+0.106) (+3.736)
0.01 mg/ke 79.1k L.12 0.10 . - Npw
(oral) (#11.483, (+0.834) (+0.056)
0.01 mg/kg 9k.15 - 2.65 . 0.09  16.66
(oral)x= (#9.512) * (#0.592) (+0.026) (+3.082;
5 mg/kg 67.87 3.13 0.09 10.30 °
(oral) (#14.331) (+1.190) (+0.032) . (+8.189)
%*Not detectatle -

#**Radiolabeled dose administered after 1k consecutive daily

doses of unlabeled test substance. ~

11



Table b

. Summary of mean tissue levels (ng/g tissue)

14% hours after dosing o rats given

Tissue

~ Brain
Gonads
feart
Kidney
Liver

Thymus

Spleen

Bone

Muscle

Fat -
Lungs

Adrenals
Residual carcass
Bone marrovw

Brain
Gonads
Heart
Kidney
Liver

Thymus
Spleen
Bone
Muscle
Fat

Lungs

Adrenals )
Residual carcass
Bone marrow

*1h_.dzy administraticn of ONO1 nmglksg.

¥%¥Not d=2tectable.

roterone
0.01 mg/kg
ie Va oral ‘oral%
. Males ]
5.1C82 1.3486 ND#*#*
1.4341 0.5713 ND#®*
2.0992 ND*®#% 0.9520
0.3358 1.392k ND*#
2.367T7 ND*®* ND#*=*
ND*® ND** ND®® .
ND** ND** ND**
0.T455 3.3354 ND#®=
ND*% 1.5085 ND**
ND%* 0.82%4 ND*®%®
ND** 7.5284 NDx%
3.306 9.2172 2.5702
ND*# ND*x MDx=
5.038 6.2818 HDEE
Females .
0.8917 . 2.09Lk1 0.9528
0.2656 2.6070 ND#*#
k., B26L 0.368k ND*®%
6.0169 3.9599 ND¥*
NDx# 0.7510 ND**
ND** 3.3798 ND**
ND#*# 2.8590 ND**
7.82L43 - T ND** 3.6457
1.1860 ND#*#* T ND*® -
330358 ND**_ NQ**
5.7169 - ND** ND**

7.1615 6.3667 ND**
ND#*#* ;!D** ND**
"ND#®* 1.6330 2.8958

lhc_1aveled

5 mg/ks
cral

17.9L€
11.482
- T5.972
15.192
31.209

2£.0L6

1€.935

22.31%
115.01

18.980
h:‘.-.{83 4
NDx*
NDx*

1:.59¢
$C.057
102.87
43.812
k2,062

- 16.839
22.593
1k,622
k7.618

T k2.862

35.62k
£:.072

ND#=
12.2C03

12
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Table 5

Group mean per cent of dos=
represented by tissue levels

C.01 nmz/ksg 5 mglk
Tissue i. v. sral oralt® oral
Males
, .
Brain 0.36 0.11 No%E 0.00
Gonads R 0.16 0.06 rDx= 0.00
Eeart ’ S 0.03 Npx* 0.03 0.00
Kidney 0.0k 0.1% KD** 0.00
Liver 0.35 NDx* NO®*® 0.03
Thymus NDEx NDR* uDvE 0.00
Spleen : ’ HD** ND®#% NOk® 0.00
Bone 0.00 0.02 RO®ER 0.C0
Muscle ND*x® 0.903 NDO== : .00
Fat . ‘NDpE=E 0.16 NoEx 0.01
Lungs ¥d%**  0.55 NO*# 0.90
Adrenals - c.C1 0.01 0.20 0.00
Residual carcass ND¥%*' ' N2 NDx* ) Now%
Bone marrow 0.19 .22 ND®#® . Ip=®*
fenales ’
Brain .08 0.23 €C.0¢ .S535
Gonads 0.CO 0.01 ho¥® .57
Heart 0.20 0.02 NDk%® .37
Kidney 0.€8 .45 NDR% .22
Liver NDx* 0.541 NDE= .061
Thy=mus NDEx 0.13 KD*= .839
Spleen NDEx 0.07 . KD®x . .233
Bone . o6.08 ND*=* C.C2 .622
Muscle 0.05 ND#*¥% ND¥* 616
Fat c.C7 NDx% NDEx .B62
== Lungs o "0.39 - ND*® - xDks JE2k
- _Adrenals - - 0.00 0.01 ND®% - .078
."Residual carcass HD*=% © NDER L. KD®#* STER
Bone marrow . ND** 0.09 - 0.11 .223
#1h=day administration o:‘AO;.‘OI‘Tn‘g‘Ikg'. S s ®

*%lot detectable. ~
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9. REPCRTED RESULTS {continued)

Pharmacokinetics study: The authors noted that no detectable -
levels of radiolabeled residues were found in the plasma of

rats given a single or multiple oral doses (0.01 mg/kg) -

They attributed this problem to the small volume {100 ul) of

blocod sampled. :

Data for individual animals given a 0.0l mg/kg intravenous

dose or a 5 mg/kg oral dose are reproduced in Appendix A below.
The investigators used a two-compartment model to interpret

the results. In the case of the oral dose, the nmodel was

based on the assumption of first order absorption. Data from
males and females: were pooled for the analysis.

The distribution/elimination half life (rapid phase) after

the intravenous dose was estimated to be 1.1 hours, and the
biological half life (slow phase) was calculated to be
approximately 14 hours. According to the report, these values"
in animals given the oral dose were similar. The absorption
half life (rapid phase) was calculated to be 2.k hours, while
the biological half life was found to be 18 hours. " '

Enterohepatic circulation study: The group mean ratios for
hepatic/cardiac plasma concentrations (ng equivalents/g

. plasma) were calculated from the -reported individual animal
data. Tzble 6 summarizes the results of those calculations.

Table 6 d

Group mean hepatic/cardiac blood concentrations
and liver concentratiorns {ng equivalents/g liver) - S
of l4c_labeled roterone in rats.sacrificed
6 or 18 hours-after dosing

Intravencus* Oral**
Males Females “Males Females
fﬁepafié/cardiac 1.7497 1.7058 2.2218 1.5868
concentration (#0.9717) (#1.0025) (-0.9717T) (+0.3753)
Liver concentration 131.77 . 80,121 .-_926.65 1014.2 - Ly ——

©* (+80.831) (#23.173) (+170.29) (+508.92)
*Six hours aftef 2 0.01 mg/xg dose I '
**Eighteen hours after a 5 mg/kg dose

The higher concentrations -of radicactivity in heratic portal

plasma than that in cardiac plasma and the higher concentrations
found in the liver than in other tissues indicated enterohepatic
cirzulation.

-

14
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9. REPORTED RESULTS (continued)

Identification of metabolites: Chromatography of the th—
rotenone standard indicated that the parent had an Rf value
of approximately 0.93, and one band accounted for >90% of the
radloact1v1ty. Four other minor bands were observed also,
and they accounted for <8% of the radiocactivity according to
the report. The band representing rotenone was de51gnated -
"S9" by the authors.

HPLC of fecal extracts from rats treated with the low dose
intravenously or orally did not have radioactivity, and a
metabolite profile could not be determined.

Fecal extracts from rats‘giVen the 5 mg/kg dose orally con-
tained up to 7 radiocactive bands, but the authors noted that
the same bands were not always present in all animals. For
this reason, individual animal data are presented in Appendix
B below. ’ .

The majority of the metabolites were characterized as polar

and did not migrate. The band associated with those metabolites
wvas designated "SO" and represented 40.82 to 72.99% and from
33.48 to 65.76% of the applied radiocactivity for males and

females, respectlvely., There was no radioactivity which . e

could be associated with the parent compound (see Appendlx

B). s

Urine samples-from the animals treated with the 6.0l mg/kg

doses did not contain enough radiocactivity for chromatographic

analysis. Results of urine sampled from male rats given the

5 mg/kz dose indicated that 69.67 to 93.37% of the radioacti-

vity on the chromatographic plates was associated with the

polar metabolites designated "SO" by the investigators. That

fraction of the radioactivity in samples from female rats
ccounted for 43.51 to 9L.88%.

Pretreatment of fecal extracts with glucuronidase and aryl
sulfatase did not change the metabolite profile.

. The report stated that cochromatography with known standa—ds ,
indicated that the Band desigpated "S8" was associated with
rotenolone, a esignated "S1"™ was associated with
dehydrorotenolone. e authors stated that efforts to’ separate
- or move the SOV band with a more polar solvent system resulted
in smearing of the band on the TLC plates. Therefore, most
of the metabolites remained unidentified. '

N N :
1C. DISCUSSION T o >

As noted on page 10 above, radiolabeled residues in plasma
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10. DISCUSSION (continued)

samples from rats given the low oral doses could not be -detec-
ted. Radioactivity was also unextractable from feces of

those rats (see page 11 above). In addition,.results from
tissue analyses {see Tables 2, 4, and S) from rats given the
5 mg/kg dose contained relatively low residue concentrations
(<0.5 ppm) within 96 to 1kl hours after dosing. These results
are consistent with the rapid distribution and excretion indi-
cated by the results from pharmacokinetics experiments.

Based on these considerations tissue analyses for animals
sacrificed at 12 and 24 hours folloving dosing is more appro-
priate for characterization of absorption and distribution
after dosing. E

Variability in tissue arnd plasma results is expected at such
low residue concentrations as those observed in the rotenone
experiments {<1 ppm). That variability and the generally
accepted.practice of using 3 to 6 animals in each experiment
are limitations considered in the selection of statistical
analyses for results from metabolism studies like the one
described here. Techniques such as pooling of data from both
sexes before weighted nonlinear regression analysis (see page
3 above) may not be appropriate in view of the sex differences
suggzested by results from the acute toxicity studies. In the

enterohepatic circulation experiment, use of the -exact-permu- e

tations test (see page b z2bove) is more appropriate for larger
sanple sizes, especially when the data vary as much as the
results reported in the rotenone study.

Although limitations in experimental design exist, the results
show that the feces is the main route of excretion of oral

and intravencus doses (95 tc 97% of the radiocactivity recovered
in excretal). The route of administration, dose level, and
nunber of doses had no apparent effect on the excretion
pattern.
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APPENDIX A

Reported individual animal plasma concentrations

for radiolabeled residues of rats given a single

v. dose (0.0l mg/kg) or a single oral dose (5 rg/kg)
- of roterone




