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1. Health effects (Acute toxicity, skin and eye irritation, mcuse
lymphoma and microbial mutagenicity, and skin patch).

Eaviroamental effects (acute toxicity to fathead minnow,
bluegill, rainbow trout, algae).

A time-independent aquatic study using rainbow trout, which
you did not request, but which may be of value.

We are glad to be able to help in this matter, Please call if you have
any questions.

Sincerely,

Bernard J. Hill
Product Safetvy Manager
Rubber Chemicais
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ftraut and bluagill toxicity testing protedures are
cn: the rsverse side. :

Rainbow trout ‘ ' , B;uegil

24-hour sstss-loS) " . 24-hour  199(165-240)

~‘48-hour 74(54-101) — - 48-hour  122(93-162)
Bs-hourr 66(53-82) 96-hcur 82 (55-121)

LCSO = The concentration which is lethal to 50% of a pepulation of
tast oxganisns during the specified time period.

’ RBSUBTS. ‘f'; : S -~ Rainbow trout
“ o ',kNQ“inal test Observed percentage
i ~ eoricentratiorn __mortality _
_Ang/1) 24-hour __48-hour _ 96-hour

"7f143‘,, o 100 100 100

~-100- 70 100 100
- 75 40 40 40
+ 56 0 A o - 0
42 0 0 l0
L. S P ———— . - ﬁ a 6
control (acetone) 0 0 0
control 0 0 0
: Bluegill
Nominal test Observed percentage
concentration mortality
{mg/1} 24-hour §8-hour 96-hour
320 100 300 100
240 . . 90 100 100
180 40 70 100
140 0 10 50
100 0 10 10
75 0 10 30
56 0 10 10
42 ) 0 10
32 0 20
24 0 10
18 0
control (acc:one) g

control



PRCCEDURES :

Testing was conducted ~ccording to the protocol submitted to
- Monsanto Company in Or ber, 1976.

Rainbow trout: The test material, in reagent-grade acetcne, was
introduced anto 15 1 oi diluent water in all-glass vessels. To
each test vessel, )0 rainbow trout (Salmo gairdneri, 3.7 om stand-
ard length) were then added. Fish were not Zed 28 hours prior to
testing, nor during exposure. No aeration was provided during the
test, and temperature was maintained at 12 + 1.0°C. Dissolved ox-
ygen ranged from 9.9 mg/1 (932 of szturation) to 2.0 ng/l {19% of )
saturation) at the beginaing an? end of exposure, respectively. pH
values ranged from 7.5 ianitially to 6.8 at the end of the test. Ob-=
‘s@xvations and mortality counis were made 2very 24 hours during a

- 96-hour period fnilowing the initiation of exposure.

Bluegill: The test materiasl, i, reagent-grade ace“one, was intro-
duccd 1nto 15 1 of dilu~nt water 3n all-glass vessels. %6 each test
vesscl, 10 bluegill (Lepomis macrochirus, 3.8 cm standard iength)
were then added. Fish were not fed 48 hours prior to tasting, nor
durirjy exposuve. No ~2ration was provided during the test, and
temperatuire was :aintain=Ad at 22 + 1.0°C. Dissolved oxygen ranged
from 9.2 mg/1 (90% of saturation) to 0.2 mg/l (2% of saturation) at
the beginning amnd end of exposure, respectively. pH values ranged
from 7.4 initially to 6.7 at the end of the test. Observations and

mortality councs were made every 24 hours during a 96-hour period
following the initiation of exposure. _

STATISTICS:

Test concentrations and observed percentage mortality were converted
to logarithms and probits, respectively, and these values were uti-
lized in a least squares regression analysis. The LC50's and the 95%
confidence intervals were calculated from the regression equation.

¢
Reported by: ﬁ/b./% l// / : /(JU-CZ %4 LD

Robert J. Caccdfusco
Aquatic Biologist

Approved by: éJaéz 5. [i, ﬁ ocf

Rbbert E. /Bentley
Aquatic ToxAcologist




_onptnying 'repor\.s ‘contain the results obtained from the
reening studies with the tollmrlng compounds:

f'P Number : ' Name

1‘548 Benzothiazole
weo388 1601 BaMBT, 50%
T A %%’:"5* Thtofide
17X o= 328 - ~—~""Bantocure -
- 15255 Santocure MOR -
6910 - Santocure NS.-
252 22666 , San‘“ogard PVI
- 253 o ' Phthalimide
mow oEhR : 25ll7§' Santoflex 77
Sne. 222 2040 Santofiex IF
:: 256 . 2%04‘2;3 Santofiex 1‘3’
«n 338 420 Santofies 1n
B ';‘a - 17127 Santoflex DR
: "" 2 Y Sulfasan R
201 21 Santovar A
"o 222,3‘ 27017 Santowhite MK
o 26 1815 Santowhite erystsls
"% 265 FA 1315 Santonox R erystals
"" 266 15575 Voeol
nowo267 61 8337 N-(cyclohexylthio)trimethylacetamide
w269 - 3 N-(cyclohexylthio)benzamide
Y 270 38852 N-(cyclohexylthiojacetamide

(cont.)
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Bluegill

Rainbow trout
96-hour LCs0
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96-honr LCs0
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N 1ONM 12776

‘;éomggund - Test Number

; Benzqthiazole : 7 BIO-76-175

~NAMBT=50% BIO-76-176
Thiotax BIO-76-177
Thiofide <:§;§§;§;JJ§*

- &antocure B 6-179

- -Santocure MOR . BIO-76~180
Santocure NS BIO-76-181

- NI8S | 8I0-76~152

;giéhfaiﬁgiiil;ﬁhé,evaluated”at five dose levels by both
noaactivation and rat liver microsome activation conditions.

- The test organisms included five strains of the bacteria

galionelIa'tyghimurium (TA-98, TA-100, TA-1535, TA-1537,
&and TA-1538) and cne strain of the yeast Saccharomyces
garevisiae (™).

I

’ﬁéﬁé'éf;thesevcompdunds demonstrated mucagenic activity
when tes :ed by the standard plate assay technique.

. {2
K \ OIne_o ’
Janes Laveglia

/bkp

*rec. reports 8)
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e fons, 100t Fotas

Ockoder §, 1576

Dr, David Brusick
Litton-3ione:icsa
§516 iiichelson Lane
Kensinzton, T 20795

re: BIO-75-175: CP 1548 (Benzothiazole)
BI0-76-176; CP 1601 , aMRT-£0%)
BIO-76-177- CP 1975 gmcmx)
BIC-76-173: CP 1612 {WiTOFIDS
BIO-76-179: u? 118 (SANTOCIRE
BI0-76-180: CP 15255 (SANTOCURE MOR)
310-76-181: CP 6310 (SANTOCURE NS)
BIO-76-132: CF 26144 (NIBS)

Dear Dr. Brasick:

Under scnarate cover you will recetive samples of the ei;ht
referencad 2z%erials, %We would 1lile you to conduct micro-
bilal plate assay: vwith and without the addition of manzalian
metabollc activation prepuiratiois usinz the five Salacnella
strains and the yeast Saccharomy des.

The stated cost for thece atadies was $300 each Zor a total
of %2400, Plcase prepare ceparate reports for cach of the
elght materials.

Very truly yours,

James Laveglia, PhD
Senior Toxicologis*

Mkp e
beé: P. R. Grzham’
M. Thompson




 MUTAGENICITY EVALUATION
R QF_ \14\1 )

S BI0-76-178
. ~ cpTBTZ THIOFIOE

FINAL REPORT

SUBMITTED TO

‘ MONSANTO
: I R 800 N. LINDBERGH BOULEVARU
e - - ST. LOUIS, MISSOURI 63166

SUBMITTED 8Y
LITTON BIONETICS, INC.
5516 NICHOLSON LANE

KENSINGTON, MARYLAND 27795
LBI PROJECT NO. 2683

NOVEMBER 24, 1976




TABLE OF CONTENTS

0BJECTIVE
MATERIALS

. Test Compound

. Indicator Microorganisms
Activation System

. Po:itive Control Chemicals

. Solvent

EXPERIMENTAL DESIGN

A. Plate Test (Overiay Methe1i)
B. Recording and Presenting vata

SUMMARY OF PLATE TEST RESULTS

A,  Toxicity

B. Nonactivation Tast Results
C. Activation Test Results

D. Conclusions

. Survivir: Jopulations
Dose %iC:~anse Phenomena
Controil rests
Evaluation Criteria for Ames Assay
Relationship Between Mutagenicity and Carcinogenicity

E BIONETICS
Litton




PONSOR:_ Honsanto
fngisgxp;:;pyq-ws;]7a cijIZ Thiofide
SUBJECT: FINAL REPORT MUTAGENICITY PLATE ASSAY

B 'os;)schVE"
The objective of this study was to evaluate the test compound fcr genetic
activity in microbial assays with and without the addition ¢f mammalian
metabolic activation preparations.
MATERIALS
A.  Test Comooy -
1. Date - :.ived: October 12, 1976
2. Description: Beige powder
Indicator Microorganisms

Salmonella typhimurium, strains: TA-1535 TA-98
TA-1537 TA-100
TA-1538

Saccharomyces cerevisiae, strain: D4

Activation System (Ames et al., Mutation Research 31:347, 1975)

1. Reaction Mixture

Component

TPN

Glucose-6-phosphate

Sodium phosphate (diabasic)

MgCl,

k€1

Homoqgenate fraction equivalent
to 25 ma of wet tissue

S-9 Homogenate

Final Concentraticn/mi

4 umoles
5 unoles
100 umoies
8 umoleas
33 umoles

0.1-0.15 m} 9,000 x q
supernatant of rat liver

A 9,000 x g supernatant was prepared from Sprague-Dawley
adult male rat liver induced by Aroclor 1254 five days

prior to kill.




2.  MATERIALS (Continued) o R

D. Positive Control Chemicals
Table 1 below lists the chemicals used for positive controls in
the nonactivation and activation assays.
TABLE 1
PROBABLE
a MUTAGENIC
ASSAY CHEMICAL SOLVENT SPECIFICITY
Ncnactiva-  Mathylnitroscguanidine Water or Saline BPSb
Hon {MMRE)
2-Ntvrofiuorere (NF) Dimethylsulfoxidec FSb
Quinacrine mustard (QM) Water or saiine FSb
Activation 2-Anthramine (ANTH) Dimethy1sulfoxide® Bps®
2-Acetylaminofluorene DimethylsulfoxideC FSb
(AAF)
8-Aminogquinoline (AMQ) Dimethylsulfoxide® FsP
3Concentrations given in Results Section
Beps = Base-pair substitution
FS = Frameshift
CPreviously shown to be nonmutagenic
E. Solvent
Either deionized water or dimethylsulfoxide (DMSJ) was used to prepare
stock solutions of solid materials. A1l dilutions of test materials
were ade in either deionized water or DMSO. The solvent empioyed
and its concentration are recorded in the Result: Secticn.
The material i~ ' - t
the prodact -
but it is r ¢ 2
source of
in formai A g
may be ma - i.
ment in St. L:;.. ~f
BIONETICS toxielty are to b .

ment in St. Louis for .




1s from an overnight culture of each inticator
separate test tubes containing 2.0 ml of molten

lemented with biotin and a trace of histidine. For non-

. .activation: tests, the four dose levels of the test compound were

",ﬁgddetho,tho contents of the appropriate tubes and poured over the

 with cells.  dJust pf

surf -of selective agar plates. In activation tests four dose

e f the test chemical were added to the appropriate tubes

or to pouring, an aliquot of reaction mixture
(0.5 ml containing the 9,000 x g liver homogenate) was added

to each of the activatjon overlay tubes, which were then

mixed, and the contents poured over the surface of a minimal

~ agar plate and allowed to solidify. The plates were incubated

for 48 hours at 37C, and scored for the number of colonies

- growing on each plate. The concentrations of all chemicals

are given in the Results Section. Positive and solvent con-
trols using both directly active positive chemicals and those
‘that require metabolic activation were run with each assay.

Recording and Presenting Data
The numbers of colonies on each plate were counted and recorded

.on printed forms. These raw data were analyzed in a computer

program and reported on a printout. The results are presented

as revertants per plate for each indicator strain employed in the
assay. The positive and the soi-ent controls are provided as
reference points. Other relevant 4ata are provided on the computer

~printout.

*Certain classes of chemicals known to be mutagens and carcinogens do not
produce detectable responses using the standard Ames overlay method. Some
dialkyl nitrosamines and certain substituted hydrazines are mutagenic in

suspension assays, but not in the plate assay.

should be screened in a suspension assay.

. .
BIONETICS
Littan. -

Chemicals cof these classes
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ONS

mitagenic activity in a series

ying Salmonella and Saccharomyces
d was 'mectlyﬁ nt
zyme preparations from Aroclor-

ver microsomal.

rosomal en
e following results were obtained:

‘The-compound was tested over a serfies of concentrations such that
~o-there-was either quantitative or qualitative evidence of some
“chemically induced physiological effects at the high dose level.
The low dose in all cases was below a concentration that demon-
‘strated any toxic effect. The dose range employed for the eval-
uatfon of this compound was from 0.1 ug to 500 ug per plate.

L Nona;tivaﬂ'on Test Results
The results of the tests conducted on the compound in the absence
’ qf a metabolic system were all negative.
~ Activation Test Results

The results of the tests conducted on the compound in the pre:zence
of the rat liver activation system were all negative.

Conclusions

The test compound, BIO-76-178 CP 1612 Thiofide, did not demonstrate
mutagenic activity in any of the assays conducted in this evaluation

3 - &~ < ssmdace Mlhoase boak oo 3L oo
- and was considered not mutagenic under these test conditiaons.

Submitted by:

-

\'\ - .."‘; ‘3‘_.'-(_- . ! Lo
David J. Brusick, Ph.D. Date
Director
Department of Genetics

Reviewed by:

eir,
Vice Président
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EXPLANATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS

EH BIONETICS
Litton

Plate test da*a consist of direct revertant colony counts obtained
from a set of selective agar plates seeded with populations of mutant
cells suspended in a semisolid overlay. Because the test chemical
and the cell: are incubated in the overlay for 2 to 3 days, and a few
cell divisions occur during the incubation period, the test is semi-
quantitative in nature. Although these features of the assay reduce
the quantitation of results, they provide certain advantages not con-
tained in a quantitative suspension test:

. The small number of cell divisions permits potential
mutagens to act on replicating DNA, which is often more
sensitive than nonreplicating DNA.

. The combined incubation of the compound and the cells in
the overlay permits constant exposure of the indicator
cells for 2 to 3 days.

Surviving Populations

Plate test procedures do not permit exact quantitation of the
nuaber of cells surviving chemical treatment. At low concen-
trations of the test chemical, the surviving population on the
treatment plates is essentially the same as that on the nega-
tive control plate. At high concentrations, the surviving
population is usually reduced by some fraction. Our protocol
normally employs several doses ranging over two or three log
concentrations, the highest of these doses being selected to
show slight toxicity as determined by subjective criteria.

ucse Response Phenomena

The demonstration of dose-related increases in mutant counts is
an important criterion in establishing mutagenicity. A factor
that might modify dose-response results for a mi:tagen wouid be
the selcciion of dises that are toc low (usially mutagenicity
and toxicity are related). I[f the highest dose is far lower
than a toxic concentration, no increases may be chserved over
the dose range selected. Conversely, if the lowest dose em-
ployed is highly cytotoxic, the test chemical may kill any
mutants that are induced, and the compound wiil not appear to
be mutagenic.




'st

{ rect-lcting wtagcns for nonactiva-

ys 2nd o ugcn_ that require metabolic biotransforma-
: _ti SayS. - Ncgative controls consist of the

t in the overlay agar together with the

' ~The negative control plate for

n gives 2 rtfme point to which the test data are

cmnd The positive control assay is conducted to demon-

thtt tho test systans are functional with known mutagens.

o Evaluation Criterh for Ames Assa say

o Bccause the procedures used to evaluate the mutagenicity of the

test chemical are semiquantitative, the criteria used to determine

- posit‘lve effects are inherently subjective and are based primarily
-.-on a historical data base. Most data sets are evaluated using

' tm _following criteria: '

I

3.

Stra'lns TA-1535, TA-1537, and TA-1538

If the solvent control value is within the normal range, a

chemical that produces a positive dose response over three

-concentrations with the lowest increase equal to twice

the solvent control value is considered to be mutagenic.

~ Strains TA-98, TA-100, and 24

If the solvent control value is within the normal range,
a chemical that produces a positive dose response over three
concentrations with the highest increase equal to twice
solvent control value for TA-100 and two to three times the

solvent control value for strains TA-98 and D4 is considered

to be mutagenic. For these strains, the dose respcnse
in?mse shui:1d start at approximately the solvent® control
valuye.

Patiern

decause TA-1535 and TA-100 we:e hoth derived from the same
parental strain (G-46) and because TA-1538 and TA-98 were
both derived from the same parental strain (U3052), there
is a built-in redundancy in the microbial assay. In general
the two strains of a set respond to the same mutagen and

such a pattern is sought. It is also anticipated that if a




6. EVALUATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS (Continued)

0. Evaluation Criteria for Ames Assay

3. Pattern

given strain, e.g. TA-1537, responds to a mutagen in
nonactivation tests it will generally do so in activation
tests. (The converse of this relationship is not expected.)
While similar response patterns are not required f~or ail
mutagens, they can be used to enhance the reliability of

an evaluation decision.

Reproducibility

If a chemical produces a response in a single test that
cannot be reproduced in one or more additional runs, the
initial positive test data loses significance.

The preceding criteria are not absolute and other extenuating
factors may enter into a final evaluation decision. However,
these criteria are applied to the majority of situations and
are presented to aid those individuals not familiar with this
procedure. As the data base is increased, the criteria for
evaluation can be more firmly established.

Relationship Between Mutagenicity and Carcinogenicity
It must be emphasized that the Ames Salmonella/micrcsome test

Ie nnl- a Adafin 14-1“A bgeb fn- rhamica s T+ ie
a GevIniTive chemIias -uluuuvsvll-) FR I )

re*agnlzed> however . fhat 'orrelative and functional relation-
:ps have ceen demonstrated between these two end points.

The results of comparative tests on 300 chemicals by McCann et
. (Proc. Nat. Acad. Sci. USA, 72:5135-5139, 1975) show an
remely good correlation between results ef microbial muta-

genes1s tests and in vivo rodent carcinogenesis assays.

A1l = -aluation and interpretation of the data presented in
this report are based only on the demonstration ot or lack of
mutagenic activity.




t testing program, LI

a bound Yog book recording
7 i;id:ntification. physical

f weights and dilutions associated with the
the sutwitted matertal were entersd into & bound

lat jhfdﬂﬁt’fﬁldn'hs’ recorded on spacial printed forms that
sted and initialed by the individual nerforming the dats
ection at the time the observations were made. These forms

- were:filed as permanent records. -

E ki'l iniiﬂ tissue S-9 prepira:ions used in the activation tests

e -were -taken -from dated and pretested frozen lots identifiad by

& unique number. The S-9 preparations were monitored for uni-

~... formity and the inforuation recorded.
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. April 11, 1979
wac-  Mutagenicity Testing of THIOFIDE
BO-78-239

P. . Graham *
B2SL

The referenced report has been received and reviewed.

In this study, THIOFIDE was evaluated for mutagenic activity
in the mouse lymphoma assay. This assay evaluates materials
for specific locus forward mmtation induction in L5178Y TK
(Thymidine Kinase) mouse lymphoma cells. THIOFIDE was tested
both with and without a metabolic activation system in the
assay.

The test material did not induce significant mutagenic
activity =t the TK locus. THIOFIDE was evaluated as being
non-mu.tagenic under the conditions of this assay.

AY

s

M.W. Stevens

/bks

.

rec. sogers ‘MM
; K'!“"““Mw.

IN-10M (REV. 2/78)
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PREFACE

This report contains a sumary of the data compiled during the
cvaluation of the test compound. The report is organized to present
the results in a concise an: ¢zsily interpretable manner. The

first part contains items I[-IX. Items I-IV provide sponsor and
compound identification fnformation, ispe of assay, and the protocol
reference number. A1l protocol references indicate a standard pro-
cedure described in the Litton Bionetics, Inc. “Screening Program
for the Identification of Potential Mutagens and Carcinogens.™ Item ¥
provides the initiation and completion dates for the study, and

Item VI provides identification of suparvisory personnel. Item VII
identifies the tables and/or figures containing the data used by the
study director in interpreting the test resylts. The interpretation
igself is in Item VIII. [tem IX provides the conclusion and evalua-
tion.

The second part of the report, entitled PROTOCOL., describes the
materials and procedures employed in conducting the assay. This part
of the report also contains evaluation criteria used by the study
director, and zn appendices. The evaluation criteria are included
to acquaint the sponsor with the methods used to develop and analyze
the test results.

A1' test and control results presented in this report are supported
ov fully documented raw data which are permanently maintained in
the files of the Department of Genetics and Cell Biology ¢» in the
archives of Litton Bicnetics, In~., 5516 Nicholson Lane, Kensington
Marvland, 20795.

Copins of raw data will be sup~lied o the sponsar upon iequest.




 AS! v: "bll“ldwm Forward Mutation Assay
msn 431 ‘(Dl»ﬂ‘;mg)k
STUDY OATES:

A Inftfation: October 12, 1978
. .B. Completion: February 20, 1979

' &

SUPERVISORY PERSONNEL:

_ A. Study Director: Brian Myhr, Ph.D.

BIONETICS

- Liton

o l;. ‘iggabqﬁtory Supervisor: Murie McKeon
;: le.r ‘ V
g f Thodltl 'an presented in Tables 1-4 on pages 4-7.
VIII.  INTES

INTERPRETATION OF RESULTS:

The test material, Thiofide B0-78-239, was insoluble in water
at high concentrations and was placed in DMJ0 at a concentration

_-0f 333 ma/ml for the preliminary cytotavicity tect The matarial

‘was_not ccapletely soluble and formed a fine, milky-white

suspension even at the lower stock concentrations (5 mg/ml to

50 mg/m1) used for mutation experiments. Dilutions were performed
with DMSO prior to final 1:100 dilutions into growth medium to
obtain an applied concentration range of 3333 ug/ml to 6.5 .g/mi.
Concentrations of 6.5 ug/ml and 13 ug/ml were toxic ard 26 ng/ml
was completely lethal (without activation) to the cells within

24 hours of treatment. Therefore, the mutation assay was initiated
with a series of applied concentrations from 50 ug/mi to 0.1 ug/ml,

Five trials of the mutation assay were initiated because of
technical deficiencies and variability in the toxicity of the test
material to the mouse lywphoma cells. The results of four assays

are presented in Tables 1 to 4, in sequenze of performarce. The

unreported assay was invalidated by an usacceptably low cloning
efficiency of 43% for the negative controls.




VII. INTERPRETATION OF RESULTS: (continued)

Under nonactivation conditions, the mutant frequencies in the
treated cultures were all comparable to ‘he background frequency
(average of the solvent and untreated ragative control values)

in the first trial (Table 1). A 2.5-fold increase over the
background frequericy is considered necessary to demonstrate
mutagenic activity at any given dose level. This assay was
marred by the lack of mutagenic activity for the EMS positive
control (which appearad to be the result of hydrolytic decomposition,
since little toxicity was observed), and the assay needed to be
extended to more toxic treatments with the test material ir order
to adequately test for the absence of mu:agenic activity.

In the nonactivation trials shown in Tables 2, 3, and 4, treat-
. ments causing high toxicity (minimem percent relative growth
values of 5.3%, 2.6%, and 12.0%, respectively) di¢ not induce
mutant frequencies significantly elevated over the cciicurrent
background frequencies. Several trials wer2 performed because
the toxicity in the second trial (Table 2) was much great-»
than in Trial 1; the additional triais showed further vaiia-
bility in the toxicity associated with 2 given dose. Within
each trial the toxicity increased regularly with the applied
concentration, so the variability between trials may reprcsent
a variable sensitivity of different stock cultures to the tast
material or an unknown variation in the actual applied concen-
trations ( resulting from variable solubility in OMSO and arowth
medium). Thus, the applied concentrations causing about 2% -~ 5%
relative growth varied from 50 ug/ml {Table 3) to 12.5 ug/ml
(1able 2), and 1.56 ug/ml was nontoxic in Table 4 but caused
38.1% relative growth in Table 2. Nevertheless, the test
material was consistently inactive as a mutagen over the range
of concentrations that caused a wide range of cytotoxicitias.

In the presence of the S9 microsomal activation mix, the

toxiciiy of the test material was reduced, and the tTirst

mutation assay (Table 1) showed no significant changes in the
mutant frequencies for nontoxic treatments with 50 ug/ml to

3.13 ug/ml. In the second trial (Tabla Z), 59 ng/ml was toxic
(34.8% relative growth). At 75 ug/ml, the percent relative
growth was only 13%, but the mutant frequencies in ail the
treated cultures remained comparabie to the background. In

the two 2cditional trials, highly toxic treatments corresponding
to about 7% relative growth were obtained with 100 ug/ml(Table 3)
2nd 50 ug/ml (Table 4). The mutan*t frequencies remained comparable
to the concurrent backgrounds. [An elevated mutant fregiency (6-
fold increase) was cbserved in Table 3 for an extremely toxic
treatment with 150 ug/ml (0.6% relative growth). This result

is of questionable reliability because the relative clcning
efficiency of 13.8% was 30 Tow. Mutation assays are not normally
completed for such extreme treatments-this was performed by
technical oversight--so little or no significance should be
attached to_any mutagenic activity appearing under these
conditions. ]

[:E;] BIONETICS
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-the mutagenesis assays can be assessed by the results
r the positive and negative controls. The average cloning
ncies for the solvent and untreated negative controls varied from
¢ 3) to 82% (Table 4) for nonactivation and frow 59% (Table 3)
88% (Table 4) for activation, which demonstrates acceptable to
(C rgnt7CﬁTtﬁr1ﬁ?féaﬁaitiﬁﬁs for the assays. The background
frequencies were all within the normal range, and the positive control

- compounds yfelded frequencies greatly in excess of the backgrounds
(except for EMS in Table 1). The EMS-induced mutant frequencies

~in Tables 2 and 3 and the DMN-induced frequency in Table 3 were all
higher than the usual upper values of about 800 x 10~6, The treatments
were inore toxic than usual, which would induce more mutants, and the
~low relative cloning efficiencies probably artificially inflated the
observed frequencies.

N
&

. CONCLUSIONS:

The test material, Thiofide B0-78-239, did not induce an increase in
mutations at the TK locus in L5178Y mouse lymphoma cells for applied
concentrations of 0.39 ug/ml to 50 ug/ml without activation and for
3.13 ug/m1 to 100 ug/ml with microsomal activation. These concentration
ranges included highly toxic treatments (less than 10% relative growth).

Therefore, the test material is considered to be inactive in the
Mouse Lymphoma Forward Mutation Assay. -

Submitted by:
Study Director

g Moke  3-19-79
Brian Myhr, Ph.D. date
Section Chief

Mammalian Genetics

Department of Genetics

and Cell Biology

Reviewed by:

Director
Department of Genetics
and Cell Biology
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PROTOCOL NO. 431

1. QBJECTIVE

The objective of this study is to evaluate the test material for its
ability to induce forward mutation in the L5178Y TK+/- mouse 1ymphoma
cell line, as assessed by colony growth in the presence of S5-bromo-2'-

deoxyuridine (BrdU).

2. RATIONALE

Thymidine kinase (TK) is a cellular enzyme that allows cells to salvage
thymidine from the surrounding medium for use in DNA synthesis. If a
thymidine analog such as BrdU is included in the growth medium, the
analog will be phosphorylated via the TK pathway and be incorporated

jnto DNA, eventually resulting in cellular death. Cells which are hetero-
zygous at the TK locus (TX+/-) may undergo a single step forward mutation
to the TK -/- genotype in which lTittle or no TK activity remains. Such
mutants are as viable as the heterozygotes in normal medium because DNA
synthesis proceeds by de novo synthetic pathways that do not involve
thymidine as an intermediate. The basis for selection of the TK-/-
mutants is the lack of any ability to utilize toxic analogs of thymidine,
which enables only the TK-/- mutants to grow in the presence of BrdU.
Cells which grow to form colonies in the presence of BrdU are therefore
assumed to have mutated, either spentaneously or by the action of a test

substance, to the TK-/- genotype.

3. MATERIALS

A. Indicator Cells

The mouse lymphoma cell line, LS178Y TK+/-, used in this assay is
darivad from the Ficcher L5178Y line of Or. Donald Clive. Stocks
are maintained in liguid nitrogen and laboratory cultures are period-
icaliy checked for the absence of mycoplasma contamination by
culturing methods. To reduce the negative control frequency (spon-
taneous frequency) of TK-/- mutants to as low level as possible, cell
cultures are exposed to conditions which select against the TX-/-
phenotype (exposure to methotrexate) and are then returned to normal
growth medium for three or more days before use.

Media

_ The cells are maintained in Fischer's mouse leukemia medium supple-~
mented with L-glutamine, sodium pyruvate, and horse serum (10% by
volume). Cloning medium consists of the preceding grrwth medium
with the addition of agar to a final concentration of ii.35% to achieve
a semisolid state. Selection medium is cloning medium containing

50 or 100 ug/ml of Brdu.

BIONETICS
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ing of assay procedures performed
ormed in-all cases. If the test
in growth medium, an organic solvent
J) 1s used; - the final concentration of solvent
th medium will be 1% or less. Cells exposed to ¢
n the medium are also assayed as the solvent negative
- determine any effects on survival or mutation caused
-solvent alone. For test substances assayed with activa-
-t ‘the untreated and solvent negative controls will include
-_the activation mixture. e

£ Eoi;itivi Controls ,
' Etnylnthtné sulfonate (EMS) fs highly mutagenic via alkylation

" of cellular DNA and will be used at 0.5 ul/ml as a positive
- . control for nonactivation studies.

- Dinthylnitrosa'lm (OMN) requires metabolic activation by

<. - -microsomal. enzymes to become mutagenic and will be used at
'r'o.g'iul‘/nl as a positive control for assays performed with acti-

vation. - ,

‘Semple Forms

Solid materfals are dissolved in growth medium, if possible, or in
'DMS0, unless another solvent is requested. Liquids are tested by
direct addition to the test system at predetermined concentratione ar

T Toliowing diTution in a suitable solvent.

4. EXPERIMENTAL DESIGN

~A. Dosage Selection (Cytotoxicity testing)

The solubility of the test chemical in growth medium and/or DMSO is
first determined. Then a wide range of chemical concentrations is
tested for cytotoxicity, starting with a maximum applied dose of 10
mg/ml for test chemicals soluble in media or 1 mg/m1 for solutions in
organic solvents. After an exposure time of four hours, the cells are
washed and a viable cell count is obtained the next day. Relative
Cytotoxicities expressed as the reduction in growth compared to the
growth of untreated cells are used to select seven to ten doses that
cover the range from 0 to 50-90% reduction in 24-hour growth. These
selected doses are subsequently applied to cell cultures prepared
for mutagenicity testing, but only four or five of the doses will be
carried through the mutant selection process. This procedure compen-
sates for daily vartations in cellylar cytotoxicity and ensures the
choice of four or five doses spaced from 0 to 50-90% reduction in
m cell growth. :
BIONET!
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8. Mutagenicity Testing

1. Nonactivation Assay

The procedure used is based on that reported by Clive and
Spector (1975) and is summarized as follows. Cultures ex-
posed to the test chemical for four hours at the preselected
doses are washed and placed in growth medium for two or three
days to allew recovery, growth and expression of the induced
TK-/- phenotype. Cell counts are determined daily and appro-
priate dilutions are made to allow optimal growth rates.

At the end of the expression period, 3 x 105 cells for each
selected dose are seeded in soft agar plates with selection
medium and resistant (mutant) colonies are counted after 10 days
incubation. To determine the actual number of cells capable of
forming colonies, a portion of the cell suspension is also
cloned in normal medium (nonselective). The ratio of resistant -
colonies to total viable cell number is the mutant frequency.

A detailed flow diagram for the mutation assay is provided in
Figure 1.

2. Activation Assay

The ac:ivation assay can be run concurrently with the nonactiva-
tion assay. The only difference is the addition of the S9
fraction of rat liver homogenate and necessary cofactors (CORE)
during the four-hour treatment period. CORE consists of NADP
(sodium salt) and isocitric acid. The final concentrations of
the activation system components ir the cell suspension are:

2.4 mg NADP/mi; 4.5 mg isocitric acid/ml; and 50 ul S9/mi.

Preparation of 9,000 x g Supernatan: (S9)

Fischer 344 male rats are normally used as the source of hepatic
microsomes. Induction with Arcclor 1254 or other agents is performed
by injections five days prior * sacrifice. After decapitation and
bleeding, the liver is immediats 1y dissected from the animal using
aseptic technique and plazed in :ce cold 0.25M sucrose buffered with
Tris at pH 7.4. When an ac: ,-ate number of livers is obtained, the
collection is washed twice with fresh buffered sucrose and completely
homogenized. The nomogenate is centrifuged for 10 minutes at 9,000

x g in a refrigerated centrifuge and the supernatant (S9) from this
centrifuged sample is retairad and frozen at -809C until used in

the activation system. The S9 fraction may be obtained from induced
or noninduced rats or other species, as requested.

BIONETICS




ﬂ\';‘fil'?','ii Tevel Ofthi dosléns:poilsc
mes_greater than the solvent and/or

The solvent and negative control data are within the normal
‘range of the spontaneous hackgmmd for the TK locus.

_qvaluations of mutagenic activity are based on consideration of the

' concurrent solvent and negative control values run with the experiment
- {n quastion. Positive control values are not used as referencs points,
‘but are fncluded to ensure that the current call population responds to
{rect and promutagens under the appropriate treatment conditions.
g;';i»{slniln point within a concentration range will show an
ase 2.5 times greatar than the spontanecus back . If the
ase 1s at the high dose, is reproducible, and if an additional
‘dose level 1s not feasible because of toxicity, the chemical can
red sutagénic. If the increase is internal within the dose
1s not reproducible, the increase will normally be considered

si
. shervant. If the intarmal increass is reproducible, several doses
" clustared around the positive concentration will be examined to either
- confirm or reject the reliability of the effect. . i

- As tha data hase on the assay increases, the evaluation criteria can be

" axpacted to become more firmly established.

' g ‘armETICS
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The screened doses, cell counts, and mutant and viable colony counts
;'1'}1 be entered into a computer program. The results are analyzed and
nted. '

REFERENCE
Clive, D. and Spector, J.F.S.: Laboratory procedure for assessing

specific locus mutations at the TK locus in cultured L5178Y mouse Tym-
phoma cells. Mutation Res., 31:17-29, 197S.
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G2WD  Dept. of Medicine & Environmental Heslth M-W- Stevens, 4-8822

____ 3
oare September 1, 1982 «. F- R. Johannsen
: , A. M. Spivey
weer THIOFIDE® - Evaluation of Fotential A. #unn
Hazards by Dermal Contact Toxdata
ATTENENCE gn.az-oog
TO P. R. Graham
The final report for the referenced study has been received
and reviewed. A quality assurance review was conducted by the
testing laboratory. A review of the data and an evaluation of
the conclusions of this report are summarized below.
Methods
The potential for 2,2'-dithio-~bis-benzothiazole (THIOFIDE® )

to cause primary skiu irritation and /or sensitization was
assessed in 53 volunteer human subjects. This chemical was
tested as a 70X preparation in petroleum. Using a specially
prepared, occlusive adhesive bandage, 0.2 grams of test material
was placed in contact with a seiected site on the back of each
subject for 24 hours. Follcwing this exposure, the test material
was removed and the reaction of the site of application was
evaluated and graded (scores 0 through 4) by the clinical
investigator. The test material was applied in this manner for
four consecutive 24 hour periods each week (Monday through
Friday) for three consecutive weeks (induction phase). Subjects
were then allowed a two week rest period, during which no
exposures to the test material occurred. During the sixth week
of the study, the test material was applied to a new site on each
subject for four consecutive 24 hour periods (challenge phase)
with grading of the skin response again ccnducted following each
24 hour period. Minor differences in the above procedure
occurred at the discretion of the investigator if individual
subjects demonstrated a strong irritation response, or were
absent, during the study or if holidays interfered with normally
scheduled dates for the study.

Results

All 53 subjects completed the study. No evidence or
irritation was observed in any subject at any time during the
study. No primary or cumulative irritation was noted during the
induction phase, and no response which would indicate a
sensitization reaction was noted during the challenge phase.

Conclusion

There was no evidence that 2,2'dithio-bis-benzothiazole,
when tested as a 70% preparation in petrolatum, was a primary or
cumulative irritant or a sensitizer in humans following repeated

dermal contact. N .
1) o

M. W. Stavens




_ St. Louils, Missouri 63166

Test Material: SH-82-009,
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: VVEv"'alrt_u'ﬁon to Determine

Report Number 2600
29 July 1982

Potential Hasards of Dermal Contact with
4200, 2, - @ e
Monsanto Com
800 N. Lindbergh Boulevard
St. Louis, Missouri 63166

Mentification: SH-82-009, 2, 2’ - dithio-bis-bensothiascle
Description:  White Powder
Received:

12 April 1982
Tested as: 70% in petrolatum

Repeated Insult Patch Test
Modified Shelanski (¢ x 4 Method)
23 April 1982

14 June 1982 Completion Date: 23 July 1982

1. To determine if the test material is capable of irritating the skin
of humana imdas sho Figorously controiled conditions of the proce-

2. To determine, on the basis of criteria which have been adopted as
standards by Product Investigations, Inc.:

2.1 Whether the responses may be attributed to the test material

2.2 Which mechanisms may be involved in the manifestation of
these responses.

2.3 What the respunses mean in terms of hazards to the consumer
population at riek. .

82-33; 53 individuals started; 53 individuals completed the study.

This n nnmmtocomymbmionunwlcnndmuormmmmmProductlnmﬁgdipnunc.omm
. n.pu:z‘riyOotlholewuyornlianydmmwmMlmmmmﬂb!ﬁwm.mhuthnmu
- Pas gmen prior approvalinwriting. T e ,




Report Number: 2600

Test Material:

Supplied by Monsanto Company:

Monsanto Code No. Description

SH-82-009, White Powder
2, 2’ - dithio-bis-bensothiasole

Supplied by Product Investigations, Inc.:

Parke-Davis Readi-Bandages (not sterilized), Special Order, Lot Num-
ber WB6167, purchased from Parke-Davis & Company, Medical-Surgical
Division, Detroit, Michigan.

M. W. Stevens, Ph.D.

Senior Product Toxicology Specialist
Monsanto Company

800 N. Lindbergh Boulevard

St. Louis, Missouri 63166

M. W. Stevens, Ph.D.

Senior Product Toxicology Specialist
Monsanto Company

800 N. Lindbergh Boulevard

St. Louis, Missouri 63166




" T. Levenson, Ph.D.
-Chief Chemist

s
M. McMonagle




Report Number: 2600

Rationale:

The conditions of this study are designed purposely to facilitate the elicitation

of latent skin-damaging propensities, either primary irritation or sensitization, or
both.

The propensity of the test material to produce irritation of the non-allergic type
under the test conditions should, therefore, not be construed as a contra-indication
to the use of this material. It should be understood that the propensity as
manifested in the procedure exists as a potential only, and that it may require
conditions as rigorous as those of the test to convert that potential into reality.
The probability that the irritation may result from the use of the material would
depend upon the conditions of actual use. Under conditions less stringent than
those of the test, the propensity would, in all likelihood, diminish; and, theoreti-
cally, if the conditions of use are far enough removed, it may disappear altogether.

If, under the test conditions, a material is incapable of producing irritation, it

would, therefore, qualify as very innocuous in actual use with regard to non-allergic
irritation.

Minimal irritation under the conditions of this procedure is mot indicative of a
significant irritative capability, especially when the continuity of that irritation
is interrupted by the apparent retwrn of the skin to its normal condition. The
appearance and disappearance of irriiation may be a manifestation of the ability
of the skin to adapt to the presence of the contactant, or it may be a phenomenon
unrelated to the test material.

When minimal or moderate responses are observed as solitary incidenta (i.e..

without significant continuity), attribution to a deleterious effect of the test
material is tenuous at best.

As the intensity and frequency of the responses increase, the likelihood that the
test sample was responsible increases as well

The attribution of irritation to a test material is strengthened when confirmation
of irritation is obtained by subsequeat applications on the same site. Attribution
is strongest when confirmation of irritation is obtained on naive sites.




. lneal pthtion volln-
The crlulh !cr qu-llncaﬂou

igned solely to the task of applying the test
d in minimizsing the variables associated with
utieupﬂor-d h‘lq

ju. on m m of each individual was selected and identified
;tln hnct contact dte. :

Spocially pnpaud Parke-Davis R were used for patch-

~ing in tnis study. Approximately 0.2 g of the material, tested as

. m preparation in petrolatum, was placed on the webril pad of

& e-Davis Readi-Bandage. The treated patch was then applied
tonddpanddte. The adhesive was pressed all around to assure
firm eut:ct ot the test

70 gratus of ﬂn test material, as supplied, were mixed in a mortar
with 30 puu of petrolatum to give a non-powdery, lumpy prepara-
- tom. . ' '
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The procedure was a single-blind evaluation in a randomly selected
group of panelists from the local population. The test material was
one of several being evaluated concurrently on this panel. Each
material was assigned a distinct and separate contact site for both
the induction and challenge phases.

The procedure was not designed to evaluate the photosensitization
capabilities of the test material

- Weeks #1, #2, and #3:

A series of twelve applications, each of twenty-four hours' duration
was scheduled to be carried out during Weeks #1, #2, and #3.

Rest Period~ Weeks #4 and #5

Challenge - Week #6:

A series of four applications on virgin sites was scheduled to be
carried out during the challenge week.




the material, tested a & 70% preparation in

these instructions: .

‘the test material could be tolerated without substantial
difficulty, the panelists were to endeavor to keep the patch
n place until the next visit to the clinic, so that it could
e removed by the technician at the end of twenty-four

2.!! thetut material caused substantial pain or discomfort,
- . the panelists were imstructed tot

o remove the test material.

b. report iﬁnodlaiely by phone to arrange for an
- -examination by the investigator.

Tﬂ.tlay - :&ﬂ.’c’ : twlnty-!our houn. the patch was removed and discarded.
s The contact site was examined and graded (cf. Criteria for
Grading of Responses, Appendix I). If the reaction was a Grade

2 or less, a freshly prepared patch was applied to the same site.
It _responses of Grade 3 or 4 intemsity were obeerved at this

T time, the investigator employed one or more of the options which
.7 0 7. were available to him for subsequent applications (cf. Alternate
- Procedures -Available for Use by the Investigator During the
L - Induction Period, Appendix Ill). The participants were instructed

to retwn the next day and were dismissed.

Wedneedsy - Tumdays procetire was repested
Thureday ‘ - My'o procedure was repeated.

. P = ‘After twenty-four hours, the patch was removed and discarded.
o \day - The..contact site was examined and graded (ci. Criteria for
~-Grading of Resposses, Appendiz ). The participents were dis-

missed for the weekend with instructions to examine the contact

~site daily and to notify the investigator immediately if irritation
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Procedwe: Induction Period (Cont'd)
(Cont’d)

Week #2: Approximately 0.2 gm of the material, tested as a 70% preparation in
petrolatum, was placed on the webril pad of a Parke-Davis Readi~-Bandage
and positioned on its designated site.

Monday - The test material was applied to the same site used during Week
¢1 unless responses of Grade 3 or 4 intensity had resulted from
the previous week's applications (cf. Alternate Procedures Avail-
able for Use by the Investigator, Appendix IIll. After application,
each participant was instructed as before (cf. Monday, Week #1,
Page 7) and dismissed.

After twenty-four hours, the patch was removed and discarded.
The contact site was examined and graded (cf. Criteria for
Grading of Responses, Appendix II). If the reaction severity was
a Grade 2 or less, a freshly prepared patch was applied to the
same site. If responses of Grade 3 or 4 intensity were observed,
the investigator employed one or more of the options available
to him for subsequent applications (cf. Alternate Procedures
Available for Use by the Investigator, Appendix Il). The partici-
pants were instructed as before and dismissed.

Tuesday's procedure was repeated.

After twenty-four hours of contact, the patch was removed and
discarded. The contact site was examined and graded (cf. Criteria
for Grading of Responses, Appendix I). The participants were
dismissed for the weekend with imstructions to return to the
laboratory on the following Monday and to examined the contact
sites daily, notifying the investigator immediately if irritation
occurred.




mud & a 70% preparation in
pad of aP.hﬂ-Duvh Readi-Bardage

‘the same site used during Week
or 4 intensity had resulted from
(cf. Altsrnate Procedures Avail-
Appendixz IIl). After application,

(cf. Monday, Wesk #1,

> After twenty-four hours, the patch was removed and discarded.
The contact site was ezamined and graded (cf. Criteria for
‘Greading of Responses, Appendix II). If the reaction severity was
rede 2 or less, a freshly prepared patch was applied to the
-same site. -If responses of Grade 3 or 4 intensity were obeerved,
‘the: investigator employed one or more of the options available
Available for Use by the Investigator, Appendix IIl). The partici-

= After twenty-four hours of contact, the patch was removed and
- . .discarded. The contact site was examined and graded (cf. Criteria
for Grading of Responses, Appendix II). The participants were
dismissed with instructions to return to the laboratory om the

- third Monday following (19 July 1982) and to examine the contact
~site daily and notify the investigator immediately if irritation




Alternate Procedures used during the Induction Period:

None were necessary.

Deviations in Procedure:

None were necessary.




The panelists. were imstructed to keep a close watch on the contact
sites throughout the recess and to notify the investigator isamediately
they oberved any adverse changes in the contact sites.
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Procedure: Challenge Period
(Cont'd

Week #6: The sixth week was scheduled for the challenge applications. Approxi-
mately 0.2 gm of the material, tested as a 70% preparation in petrolatum,
was placed on the webril pad of a Parke-Davis Readi-Bandage and
positioned on its designated site.

Monday - The test material was applied to a Parke-Davis Readi-Bandage,
placed on virgin sites, and sealed. The participants were then
dismissed with instructions to return to the laboratory in twenty-
four hours. .

After twenty-four hours, the patch was removed and discarded.
The contact site was examined and graded (cf. Criteria for
Grading of Responses, Appendix II). If the reaction severity was
a Grade 2 or less, a freshly prepared patch was applied to the
same site. If responses of Grade 3 or 4 intensity were observed,
the investigator employed one or more of the options available
to him for subsequent applications (cf. Alternate Procedures
Available for Use by the Investigator, Appendix ). The partici-
pants were instructed to retwrn the following day and were
dismissed.

Tuesday's procedure was repeated.
Tuesday’s procedure was repeated.

The contact sites were examined and graded (cf. Criteria for
Grading of Responses, Appendix Il). This concluded the scheduled
study. The panelists were dismissed with instruction to examine
both the induction and challenge sites daily for the next week
and to report to the investigator is any rash should appear at
these sites.




13 14 15 1

53 53 53 s3

52 52 52

9 10 11 12

- &}

Summary: Number of Resposses in Each Grade

83 51 53 53 53 S3 s2 52
'Refer to Appendix II for definitions of symbols.
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CHALLENGE PHASE

Application Week #6
Number 13 14 15 16

Panelist
Number

51
52
53




o,ffy_kilili irritation as a result of two or more applications indicated
aterial, tested as a 70% preparation in petrolatum, was incapable of
s a primary frritant of the cumulative type in any of the individuals under

of visible irritation as a result of the challenge applications indicated
Baterial, tested as a 70% preparation in petrolatum, was incapable of
S & primary frritant of either the immediate or the cumulative type in any

- individuals on the sites utilised for the challenge applications.

7” evidence that ﬂae nitorial was capable of senmsitizing any of the




Conchmsicas:

Monsanto Company’s Sample No. SH-82-009, 2, 2’ - dithio-bis-bensothiasole, was
evaluated, as a 70% preparation in petrolatum, by the Modified Shelanski Repeated
Insult Patch Test.

An estimation as to how well a general population will tolerate this product can
ts of the study within the limitations imposed on
such extrapolation by the considerations discussed in Appendix VII.

Insofar as irritation of the non-allergic type, the results may be interpreted to
indicate that the test material will be well tolerated by the majority of users
if the recommended conditions of use are commensurate with or less stringent
than those of the test procedure.

With regard to allergic responses, the hazard of sensitization should be exceedingly
small even under occlusive conditions, e.g., based on the results of this study in
which none of the 53 participants were sensitized under the test conditions, it
is possible to state with 95% confidence that the material will be tolerated by
no less than 93.27%, and by as much as 100% of the population at risk (cf.

Appendix VII).

The procedure did not evaluate the effect of UV light on the reactivity of the
skin in the presence of the test material. Therefore, no comment concerning
the risk of photosensitization can be made by the investigator on the basis of
the results obtained in this study.

PRODUCT INVESTIGATIONS, INC.

ﬁ“’ "f%/étwé '

( RIS V. SHELANSKI, M.D., C.M., F.R.S.H.
Director







Yallow 10 coloriess crystals from tolueme mp 273-274°.
Sublimes 3350-400°. d 1.35. Absorplion specirum: Clar.
Bev. 68, 848 (1932). Freely ool in G,. cﬂomlonn moder -
stely sol in bensene: shightly in ether, very

Peyonias

APPENDIX IX (Cont'd)

11.33%. CH/CH,),CH=CH(CH,),COON. lsain
parnsiey seed oil, the oil extracted from ﬁifl
Petroselinum hovriense Hollm.. Umbelliferme:
Am. Ol Chem. Soc. 37, 490 (1960).

Leaflets from petr ether, mp 29.5-30.
0.6700. 1.4533. Low temp solubilitiss: Heptane
~ 100 = 0.30 g/ 100 g salwtion; methonol st —
8/100 g ethy} scetate at -20 - 073 g/100 g:
~-200 = 3.523/100 g. Osonolysis yieide 85% of adipic acid.
Neutralizstion equivalent: 2.2 43; iodine value 89.57%.
zmll;(hyl aster, CyliyOr Siq. O 0.8767; aff 1.4301; bpy,

Glycerytl triester. Co)H tvipetragniinate, wvi-
potrovelin. Sobdifies st Yo 2 1.4619,

1%, bpy 237-238" P

spanngly sol in petr ether. Insal i water

Monopicrate. CyH (N0, dark violet-blue needies. mp
223-225".

. m—. Pﬂrokum plly. parsibin jelly; vasodi-
ment. Vi Purified mizture of

gemeral lormula C H, ., Actually, petrolatum s 8 colloidel
system of nonetraght chein wobd hydrocarbons and high-
boiling diq hydrocarbons. in which moss of |he bq hydmc‘r-
banuehddn-delbuluedks Detailed

Sened. Qedni

mcluding chemisiry mig
Drug Cosmer. ln‘.l’ 30-37. 76, 78 no. 82 (1901).
vm to ln.M -nher or white, sammohd. unctuous
y and b df} 0.820-0.863.
mp 38-34°. nff 1.460-1.474. White petrolatum is transpar-
-t in hi-hmmmﬂ' Practscally insnl in water, glyc-
sol in benacne. chioroform, cther. petr ether.

THERAP CAT: m aid (cintment base).

071, Potrolatum, Ligeid. Liqued persifin: mineral o

white m oil; parsthe oil: Kaydol: Alboline; Nujol:

Parcleine; Sasol; Adepeine 0il. Glymol. A mixture of liquid
hydrocarbons from petroleum.

Colortass. cily liquid. practically tasteless and odoriess
even whes warmed. The density of the “light™ od is weually
0.83-0.860; the “heavy™ 0.875.0903. Surface tension ot 25°
MIyHuJde—Im Inolmnm.-lc Snlmlnn

THERAP CAT: Cathertic.

THERAP CAT val:  Lazstive,
lubricant.

72, Potweloum. Crude oil; mineral nil; rock oil; coal
oil; semeca oil. Coneists of @ mature of hydrocatbons from
CyH, and up —~chiclly of the paraffims, cycloparaffins. or of
cyclic sromatic hydrocarbons. with mll mu of huu-
ene hydrourbo... sulfur, and onry

Iran. Russia. Roumania. Polaad,
Nch Eant Intu. ewc

Durk yellow 10 brown or greenish-black. oily Imund

losol in water lnd only 2 -nnll portion of it may dissolve in
jeohol; sol in b ether.

usE: Source of gasoline, pﬁrelhn ha and solid petrola-

GeRmTROT. PTiT TUWET. %

nally ss & pr

tum, fusl and lubriceting oils, b isopropyl alcohol, etc.
973, Potrolovm Beazia. Peroi other; benzin, naph-
tha Low boiling | of petrol C chiefly of

hydrocarbone of the h
and hnna See also Ligrain.
Clesr, h nonfl Aghly fi bl laui
hq. charactenstic odor. does not sobdily in the cold  The
vapors mized with sir eaplode of ignitedd  d 0.623-0.660; bp
between 35-80° Flash pt about -4 Insol 10 water: nun-
cible with abs alc, henszenc. chimoform. ether, carbon disul-
fide, carbon tetrachlionde. snd mls except castor oil.  Cau-
tion: Keep sightly clared in a cool ploce and away from fire.

Humean Toxicity: See Keronmine
TNERAP CAT: Countenrritant. pharmaceutic aid (solvent).

74, Potreselinic Acld. cis- 6 Cirsadecencic acid; petro-
selic acid: S-hepisdecylenc - | carbosylic scid; A% &

¥ pelly p

Amade. C H,NO, needies. mp 76°.

978, Petvnidia Chlaride. 2-(J,4- Dihydrasy- S-methosy-
phenyl)- 3,8,7- trikgdroxy- I- benzopyrylium cilovide; 3.3 ,4' .-
S.7-penitahrdroxy-3' - methasyflavyliam chioride. C H,.-
(10, mol wt 35274 C 34.48% H 371% Q1 1005%, D
3.7%%  The aglucone of petunin:  Willstditer, Burdick.
Ann 412, 217 (IN17). Symhan- Beadiey e1 al. J. Chem
Soc. 1930, 793, Rob Rob Bioch
(i193). Ch h C
Anal Chem. 22, 1321 (IOSO)

Oray-brown leaflets or prisms from dil HCL.

3.8 Du.lucoude c,.u,,cno pulml From Petunia
Aybrida Hort, S Willstisier, Burdick. doc. cit.
Synthesis. Bell. Robinson, J Chem. Sor. l’)‘. 1604. Violet
plates with a y luster from dit HC1. mp about 178",
Absorption max (methanolic HQY): 3540 nm.

#76. Peucedanln. - Methosy- 2-(1-metholathel)- 7H.
[-mlJ.)-.llllluupynn- 7-one; & Aydroxy-2.iseprepyl-3-
methoxy- $- Mllu[-nufryhr acid 8- bacsane; 4-methory-S-
isopropylfurof2.3:6.7) in, ] methyl ether.
CogH Oy mol wt 23820 C 69 167-. H 346%, O 24.78%.
From rhizome of Peucedanum officiraile L... Umbelliferae:
Schiatter. Ann. 5, 201 (1813); Hissiwetz, Waidel, ibid 174,
67 {1874); Jarsoy, Hacnsel, Arch. Pharm. 136, 662 (1898);
Popper. Monatsh. 19, 268 (1898). Structure: Spiith ef al,
Ber. 64, 2201 (1931); Spiéth, Klager, ibid. 68, 749 (1933).
Synthesis. Schmud. Ebnither. Meiv. Chim. Acia 34, 1982
i9%1).

0 OO
|

~ ot
(lfll3

CHICHy)

Yellowish crystals, polymorphous. mp 87 and 97", wv
maz (methanol): 235, 293, M0 nm (log ¢ 4.40, 4.05, ).70).
Proactically sl in water; freely sol in chioeolorm, carbon
disulfade, ol 1n het alcohol, ether. acetic scid; sparingly ol
n henzene, petr ether. 1.Dg orally in mice: 313 mg/kg.

THERAP CAT: Eaptl antineoplastic. i

7. Peyonine. 1-72-(34, 5- rrt-«hu”huylnthyll-
LH- pyrrole- 2- carboxylic acid. NO; nd wi 308.32.
FLA ¢ i it o g

lated from Laphoph mllunmﬂbem)Conh fsoln and

h Kapedis. , Shah, Lbydnu. 287 (1967). Structure

enc acid. CyH,,0;. mol wt 282.45. C 76.34%, H 12. 13%. 0

Consult the crem index before using this section.

studies. Kapedia, Highet, J. Pharm. Sci 87, 191 (1968).
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‘conducted with Thiofide
ults are summarized as

l 96-Hour LCS0  No Efrect

0.7 (chlorophyll a) <0.3
0.6 (cell count) <0.3

51000 o4 >1000

48‘-Hourr EC50 (mg/1)

82 . 32

 The data suggest that Thiofide is relatively non toxic to fathead
~:minnows and Daphria magna. However, this product appears to be
- highly toxic to the green aloa, Selenastrun. Variation in the toxicity
- ¥rom one species to another is usually Tess than an order of magni-
~ tude. Excessive variation, as seen with Thiofide, is usually an
- indication.the chemical was not truly in solution during the test.
I believe this to be the case for Thiofide. This chemical is highly
- insoluble in water and no satisfactory solvent was found to use as
“a carrier, We did use dimethylformamide as a carrier solvent,
however, it was not particularly effective. 1 suggest we rerun the
fathead test using a water saturated solution of:Thiofide.

424‘2;J;r5;;%391501u4f'

N. J. Adams




Toxicity of Thiofide (BN-79-1384364-le)

to the fresnwater alga Selenastrum

capricornutum

Toxicity Test Report
Submitted to
Monsanto Industrial Chemicals Company

St. Louis, Missouri

Project Numbexr H97-500 EG&G, Bionomics
: Marine Research Laboratory
Repcrt Number BP-79-7-105 _ Route 6, Box 1002

Pensacola, Florida 32591. 
July 1979 : S




'l‘he ulple wee received at BMRL on 22 nay 1979. The sample
fyes conteined in a cleer—qless bottle labeled '"rhiofide (lot NL02-023)
'l:f’3—79-1318‘364-‘-10." The test material was a yellow white powder. Con-

o é’eﬁtre"tioneete ‘raported here as milligrams (mg) of test material per

. liter (1) of algal growth medium or parts per million (ppm).

'rhe freshweter alge tested was the unicelluler green alge,

ienestrun pricomut.\m 'rhe culture was obt«uned from the U.S.




Environmental Protection A§e5¢Y's:En§ir6nﬁei€§ilkeséﬁféhiiaﬁbfatory,

Corvallis, Oregon, and maintained in stock culture at BMRL.

“Tegt conditions

Cultu;e and test pfocedures followed those of U.S. anironmentil
Protection Agency (1971) except as noted. Beginning cell numbers
in the test flasks were 20 x 103 cells/milliliter (mf). Cultures
were incubated at 24:l degrees Celsius (°C) under ~3,800 lux il-~
lumination. Triplicate cultures were employed for each of the test
concentrations and the controls. Test containers were 125-mf flasks
each containing 50 m2 of test medium. Concentrations for the defini-
tive test were based on the results of a 96-hour range—-finding test.
Test concentrations were preparéd by adding appropriate volumes of
a stock solution of test material to each flask. A primary stock
solution was prepared by adding a weighed amount of test material
to reagent grade dimethylformamide (DMF) and secondary stock solutions
were prepared by serial dilution for the range-finding and definitive
tests. A solvent control was also maintained to which was added
0.05 mf of DMF, the maximum volume added to a test flask for the
definitive test.

Measurements of in vivo chlorophyll a in cultures were performed
by using a Turner Model 111l fluorometer. Cell counts were made by
using a hemacytometer and a Zeiss Standard 14 compound microscope.

The definitive test was conducted 5-9 June 12789. |

Statistical analyses

Each test concentration was converted to a logarithm and the
corresponding percentage decrease of in vivo chlorophyll a or cell

numbers was converted to a probit (Finney, 1971). The 48-; 72-, and




1960). Differences _were con-

,ut'dence limits of 0.1-3.4 ppm (Table 1). After 96 hours
de :ease of in vivo chlorophyll a was from 15% in cultures
= 1 to- 0.3 ppm to 91! in those exposed to 5.6 Ppm. Decrease of
cell nnnberl was from 12% in cultures exposed to 0.3 ppm to 90% in
fn‘tb‘s;s ppm after 96 hours. The pH was from 7.4-7.6

'ft.r 96 hours. of ‘exposure.
Thexe was no signifxcant difference between growth of the con-

 :tro1 and lolvent control cultures after 96 hours of exposure, based

f;en both in vivo chlorophyll a and cell numbers.
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Results of a 96—hour exposure of the freshwat.r alga

. .Selenastrum ¢ icornutum to Thiofide (BNh79-138t364-1e}.ﬂ77‘
Percentage change is increase or decrease of in vivo 5
chlorophyll a in exposed cultures as compared to the
control at 24, 48, 72, and 96 hours and decrease of cell
numbers in exposed cultures as compared to the control
at 96 hours. A

Nominal Percentage change
concentration oro Cell no.
(mg/%; ppm) 0 h §3 ; E %; ;E ;g i 3¢ h 96 h

Control .4

Sol. c¢oantrol 7.4

0.3 7.4
0.6
1.0
3.2
5.6




Rod Parrish
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"”Aquatic Toxicology Progranm

i ”P:qiife& for R

MONSANTO INDUSTRIAL CHEMICALS COHPANY
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St. Louis, Missouri 63166

“Attn: Ms. Barbara Heidolph
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- Monsanto Project No. SR-80-1803062-A1
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THIOFIDE
Monsanto Project No. SR-80-1803062-A1

Introduction

At the request of Monsanto Industrial Chemicals Co., SRI performed
a time-independent bioassay on Thiofide using rainbow trout as the
test organism. Thiofide is a whitelpowder that is supposedly soluble
in water at 49-88 mg/L, depending on pH.

Methods

The test was performed in duplicate in 19-L glass aquaria under
flow-through conditions using a Mount-Brungs diluter. Flow rate was
set to provide 5 tank volumes per day. Juvenile rainbow trout were
obtained from Mt. Lassen Trout Farm and maintained at SRI for 2 weeks
prior to testing. At initiation of testing, fish were randomly selected
and distributed 2 at a time among the test aquaria, for a total of
10 fish per replicate aquarium. Each day during the exposure period,
they were fed frozen brine shrimp (Artemia salina) at a rate equal to

5% of their body weight. Because the range of toxicity needed to be
established, fish were added only to the aquaria containing the controls

and the lowest and highest concentrations.

Seock solutions were prepared iaitially by adding 1 g Thiofide
to 100 mL acetone. Since Thiofide did not appear to be completely
soluble in acetone at this concentration, the solvent was changed to
N,N-dimethylformamide (DMF), which helped slightly. The material was
added to the DMF, shaken, and allowed to settle for 20 minutes, after
which the supernatant was decanted off and used to fill 30-mL gas-tight
syringes. This solution was metered into the diluter by Sage syringe
pumps. Since a 24-hour exposure to the 1 g Thiofide/100 mL DMF stock
solution did not produce signs of toxicity, the stock concentration
was increased to 10 g/i00 mL. Initial pumping rate was 1.5 mL/hr,

which was increased to 3.0 mL/hr after 48 hours of exposure, when




; g entution
t’ the hisher :tock concentration
8, 7. 5, .nd 15 0 ng/l. in addition

1§ : Hh. lltcmting between '~rra,; cates. The pH was
) :sOrion Model 407A Iommuyzer, ‘and the DO with a YSI
llodcl 54 d:l.nolved oxygen meter. Temperature was monitored with a

g;luamrcnry probe in addition to hourly readings taken on a ‘Honeywell

: A{rccotd:lng thernoguph. Chemical concentrations were determined by
' revcru-phun liqu:ld chromatography (Spectra-Physics 3500B) using
Vthe cxtcml standard technique under the following conditions:

. Column: Waters Radial Pak A Cla
Hobile Phase: 50X acetonitrile, S0% water

" Flow Rate: 2 mL/min

_ Detector Wavelength: 227 mm
Detector S¢m1t1v1ty. 0.02 AUFs
Recorder Chart Spced.' 0.2"/min

Injection Volume: 10-700 uL.

An effort was also made to estimate the precision and accuracy of the
analytical method.

* Two fish jumped out of their tanks.




Samples for chemical analysis were taken from the highest concen- .
tration (n = 6) and from the solvent stocks (n = 2). All samples from
the highest concentration were below the level detectable by our
techniques and probably contained less than 1 mg/L Thiofide. In
contrast, the actual siock concentrations agreed very well with the
nominal concentrations of 10 (actual 9.6) and 100 (actual 97) a/L.

Since the syringe pumps and diluter were functioning properly, the
toxicant must have entered the test system at close to nominal levels.
This statement is verified by the slightly cloudy appearance of the

water in the highest concentration. However, such cloudiness would
indicate that the material was not in a soluble form. The octanol/water
partition coefficient for Thiofide was estimated by SRI to be 4.5.

This large a ccefficient also suggests that the solubility of the chemical
is less than 15 mg/L.

No mortalities related to the toxicant occurred in fish exposed
to Thiofide at nominal concentrations of 0.9 and 15.0 mg/L. These
results suggest that Thiofide is not acutely toxic within the range
of concentrations tested and, based on the apparent suspension that
occurred at a nominal concentration of 15.0 mg/L, is probably not
acutely toxic up to its solubility limit. Data on water quality and
fish length and weight are shown below.

Standard
Mean Deviation Range

pH 7.1 0.22 6.8-7.6
DO (mg/L) 8.9 1.60 3.2-12.0

Temperature (°C) 0 -
Conductivity (umhos) 81

Hardness (mg/L CaCO3) 28

Alkalinity (mg/L CaCO3) 28

Acidity (mg/L CaCO3)




igh-pr rTe ~11qu£d 'chroantognphic profile of Th:l.ofide at
/L ] ‘hmm in Pigure 1. Of the five peaks observed, peak 3 had

o jden 1c¢1 n:cntion' 'voluu as bcn:othh:ole, and peak 4 was believed

e ‘l\m cxpcr:ll‘nta were perfomd which were labeled A and B.
I:pc Mt A em:l.lted of 15- to 90-uL injections of 90.30 mg Thiofide/L.

‘Exper t B con-:luted of 90-uL injections of independently prepared

‘ I:nndnrds m;ing from 18.06~90.30 mg/L.

Vm:"‘hjactiom \nrc nde under the same HPLC conditions as for

otl\c 'nuoﬂdc mlyun, and standards were prepared in cnacn with

2 al cmzclz, at a total volume of 50 mL (this proportion vas found to
_be uufﬁ.ciut to kesp Thiofide in solution).

: !‘or each emr:lncnt, ve plotted mass injected versus peak area
‘and the mnlts are shown in Figures 2 through 5 for the five major
;po,a‘ko. Pclks 1l nnd 2 were not completely resolved and were treated
a8 _one peak. These graphs show that as the mass 1ncreases. the peak
area hcrmu, however at a faster rate in A than in B.

Vh then plotted msss injected versus percent c¢f total peak areas
for each peak in Figures 6 through 9 for Experinento A and B. For
Experiment the percent of total peak area remained constant.
'Bowever. for Erpori-int B, the percent of total peak area increased
for all peaks except for peak 4 (Thiofide), which decreased.




. These results suggest that Thiofide is being converted to peaks 1; — S
2, 3, and 5, and the relative concentration of Thiofide to the other
components decreases with increasing Thiofide concentrations. - The

variable relationship between peak area and concentration nndé it 7
impossible to accurately assess Thiofide concentrations under test
conditions. As a result, precision and accuracy studies were not

performed because the values obtained could not be applied to unknown

concentrations.

Copies of raw data associated with this report are appended.




, :raph:lc _'Profile of m:lof:lde
£.10 ult. e

Puk Arca for Peak 4
Puk Aru for Peak 5

: 'Hlu Injccted VCr-un l?ercent of 'rotul Peak Area for
Pukl 1 and 2

Nul Injccted Vo sus Percent of Total Peak Area for
» Puk 3

l(n. ;Infjtfctcd' Versus Percent of Total Peak Area for

Percent of Total Peak Area for
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. eaow ' B. B. Heidolph - N1B - 4-4248

. (NANME —L“AT!ON—F“ON! [

et August 17, 1983 I : e W J. Adams - =K
_ V. E. Gledhill
supsect - TIME INDEPENDENT TOXICITY B. J. Hill
DMEN Library
REFERENCE : (T. Vest)
J. P. Mieure

TO :  A. F. Verner - E1SA

Attached is the final report from SRI Internationsl entitled "Time - Inde-
pendent Toxicity Study on Thiofide using Rainbow Trout as the Test
Organisa", Project LSC-1741, No. SR-80-1803062-A1. The LCso values at 24,
96 and 336 hours were >1.0, >1.0, and >1.0 mg/L, respectively based upon
measured exposure concentrations.

Analytical results suggest that extensive hydrolysis occurred during the
study. 1.0 mg/L was the limit of detection for intact Thiofide.

Pasoare-

B. B. Heidolph

7.270/RNG.6

tN-1120




Acute Bioassay Report
o #2381 ‘

" Submitted To: .

. Stati

I , Monsanto Chemical Company NIB

Lo o Attn: Dr. William J. Adams
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ST oo 8t. Louis, Missouri 63166

B Acute Toxicity of Thiofide (AB-79-1384364-1a)
to Fathead Minnow. (Pimephales promelas)

August 27, 1979



Submitted By: Analytical BioChemistry Laboratories, Inc.
7200 East ABC Lane
P. 0. Box 1097
Columbia, Missouri 65205
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Alan D. Forbis
Aquatic Supervisor

Approved By:

JEE%?IXfDAuif
QuAlity Assurance Officer
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vere challenged with a
bserved 96 hour LCsp and 95%
95% nf'dence limi€s reported
e f:sh were in good condltxon.

he iou rday statxc fxsh tox1C1ty study using fat-
re snnnarxzed below.

96-hour LCsg
(95% C.1.)
>1,000 mg/1

0.000028 mg/1
(0.000023-0. 000034 mg/1)




_INTRODUCTION = , o AT R

This static bioassay was performed at the aquatic bioassay labora-
tory of Analytical BioChemistry Laboratories, Inc., Columbia, Missouri,
for Monsanto Chemical Company, from August 23 to August 27, 1979, as
authorized in a lettcr from Monsanto Chemical Company on February 1,
1979 (Appendix I). The purpose of this test was to determine the 24, 48
and 96 hour LCsy levels for Thiofide to fathead minnows (Pimephales
promelas). A préliminary range-finding test was conducted from August 7
to August 12, 1979, to determine the concentration range for the defini-
tive bioassay. The study was performed following the procedures out-
lined in ABC Protocol Number 7601 (Appendix I) as approved by
Dr. William J. Adams, Monsanto Chemical Company, on August 17, 1979.

METHODS AND MATERIALS

The procedures for static bioassay, as described in Standard Meth-
ods for Examination of Water and Wastewater (3) and Methods of Acute
Toxicity Tests with Fish, Macroinvertebrates and Amphibians ~ (1), were
used 1n this experiment. The fathead minnows used in the test were
obtained from Fattig Fish Hatchery in Brady, Nebraska. The fish were
identified to species using the taxonomic keys developed by Eddy (4).
All test fish were held in culture tanks on a 16 hour daylight »hoto-
period and observed for at least fourteen days prior to testing. Fish
culture techniques used were basically those described by Brauhn et. al.
(5). A daily record of fish observations during the holding period,
along with prophylactic and therapeutic disease treatments, is included
in Appendix I. During this period, the fish received a standard commer-
cial fish food (Rangen's) daily until 48 hours prior to testing at which
time feeding was discontinued. The fathead minnows used for this experi-
ment had a mean weight of 0.23 g and a mean standard length of 22.5 mm.
weight and iength measurements were made on the control group of fish at
the termination of the test and are included in Appendix I.

The static fish bioassay was conducted in five gallon glass vessels
containing 15 liters of laboratory well water with the characteristics

shown in Table 1.

These vessels were kept in a water bath at 22°C (%1.0). The test
fish were acclimated to the dilution water and test temperature and held
without food 48 hours prior to testing.

A five day range-finding test was conducted to determine the con-
centration range for the definitive study. The preliminary test concen-
trations were set at 0.1, 1, 10, 100 and 560 mg/l. Based on the results
of preliminary testing, the definitive test was conducted with a con-
trol versus duplicate test chambers at 1,000 mg/l. Ten fish per concen-
tration were selected for definitive bioassay. The fish were added to
the test chambers by random assignment within 30 minutes after addition
of toxicant aliquots. :

The Thiofide standard was received on August 22, 1979, in good
condition. The sample upon receipt was observed to be a yellow powder




tion for preliminary testing was pre-
‘was observed to precipitate in the test
e concentration tested (1,900 mg/l) was
n water as reported in the protocol
standard weights and dilution values

nts the predicted LCso values and 95% confidence in-

iofide and the referente test against Antimycin A, a

hése  values were obtained by employing the statistical
‘described by Litchfield and Wilcoxon (6) or Stephan (9). Mortal-
stes, test concentrations and water quality data are presented in

olved oxygen concentration which stayed between 40% and
ration was considered adequate for testing. The pH values
nsistent with the control throughout the study. The ammonia
3 were below the toxic limit (7). o

707 The study was conducted following the intent of the Good Laboratory
" “Practice Regulations (8) and the final report was reviewed by Analytical
. BioChemistry Laboratories' Quality Assurance Unit. All original raw
- data was provided to Monsanto Chemical Company, with a copy retained at
‘Analytical BioChemistry Laboratories.
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Chemical Characteristics of Well Water at
ABC's Aquatic Bioassay Laboratory

Parameter Concentration
Dissolved Oxygen 9.3 ppm
pH 8.2
Hardness (CaC03) 255 ppm
Alkalinity (CaC03) 368 ppm
Conductivity | 50 pmhos/cm
Total Ammonia (NH3) <0.05 ppm
NO3-N | 0.15 ppm
Ortho-Phosphate 0.10 ppm
Aluminum <0.01 ppm
Arsenic <0.001 ppm
Cadmium <0.001 ppm
Chromium 0.001 ppm
Cobalt <0.00! ppm
Copper <0.01 ppm
Iron 0.012 ppm
Lead 0.009 ppm
Mercury <0.0001 ppm
Nickel r,0157 ppm
Zinc <G.01 ppm
DDVP <40 ng/l
Diazinon <20 ng/l
Disyston <20 ng/1
Methyl Parathion <80 ng/l
Malathion <110 ng/1

Ethyl Parathion _ . <80 ng/l
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Quohty Assurance State.ent for fmal report #23811 enutled ”Acni:é S

Toxicity of Thiofide to Fathead Minnows (Pr-eghales romelas) ' for- - -
Dr. William J. Adams, Monsanto Chenlcal _Company, Louis, Higkourl. o

In accordance with ABC Laboratories iatent that all studles,con—  h

ducted at our facilities are designed snd function in conformance with
good laboratory practice regulations and the protocols for individual
laboratory studies, -an inspection of the final report for Thiofide was
conducted and found to be in an acceptable form by 2 member of our
Quality Assurance Unit. An inspection of the daily mortality rate of the
test organisms prior to the initiation of the study indicated they were
in good health and should not bias the observed mortality in the study.
A final inspection of all data and records on August 28, 1979, indicated
that the report submitted to you is an accurate reflection of the study
as it was conducted by AB Laboratories. .

Should you have any questions relating to the information provided
in this statement or the function =f our Quality Assuraace Unit, please
contact me at your convenience.

:@es A AQ&‘Q”& %fﬁﬂ

Q

lity Assurance Officer







ACUTE TOXICITY BIOASSAY

Tox1cant 2 L .E.!‘ Test Spec1esWLot #z?ﬂ)Study No. 11 1
Date Initiated 5_. ___Time T.* Qgem Date Termmated!m
‘Dilution Water & )efl T No./Vessel ' /p» _ Vessel Size_ sy,

MORTALITY AND BEHAVIORAL OBSERVATIONS
i Test Conc. 48 hr. 72 hr. 96 hr.
mg/l (ppm) . Dead | Obs. Dead | Obs. Dead | Obs.

Control O 0 (9]

e

000 A 0 o o
/ooco £ _ /

Oiaserver CT 7% L2 T
1
Date 5/%4 ¥ -25 %-26 K/27

L4

Remarks: /3 flreck ol £ 15}44&_5 auecp Lo eac,L. Lok Mu—
snth the ofliliow of 70 oL DME. Thew wos o qugs&!m g(-

o wh.te %Ygg::%‘. kg}t( .

Checked By:




nt any ~spec1al problem which would require’
_hygienic practices. Information on ihe

, rovided at a ‘Jater date. 1 suggest you
! 1 prefer well water in

d » Daphnia magna studies using
per beaker. e required protocol for
- Toxd cit.y Tests With Fish, Macro-

our: copies of the final. report, all of which should contain
‘ a. Each report should contain the project number for
ling chemical. and test as shown on the attached toxicity agreement

,'II be. shipped in 1-3 weeks.

: «Please ‘sign both ,pies of ‘the tox1c1ty agreement form and return the
e original to me_, P'I‘ease can me. if you have any quastions.




Study PeQuest

 This is a request and the authorization for ABC Laboratortes to conducf several aquatic E

.

toxicity studies as jndicated below.

Chemical

4-NPCA
A-NPDA .

-OPG

Saﬁtocure )
Santocure

" Cyclo-

- hexylamine

Cyclo-
- hexylamine

Cyclo-
hexylamine

Cyclo-

havvlamine
hoxviamine

Santoflex 77
Santoflex 77

_Santoflex DD
‘Santoflex DD

Flectol
Flakes

Flectol
Flakes

Flectol
Flakes

Flectol
Flakes

ThiofideV//

Thiofide

Type of Test

Static
static
Static
Static
Static
Static

Static
Static

Static
Static
Static
Static

Static
Static

Static
Static

Static
Static
Static

Static

Static
Static

Acute
Acute
Acute
Acute
Acute
Acute

Acute
Acute

Acute
Acute
Acute

Acute

Acute
Acute

Acute
Acute

Acute
Acute
Acute

Acute

Acute
Acute

Species

"fathead minnow

Daphnia magna
fa’ head minnow
rainbow trout
bluegill
Daphnia magna
fathead minnow
Daphnia magna

fathead minnow
rainbow trout
bluegill

Daphnia magna

fathead minnow
Daphnia magna

fathead minnow
Daphnia magna

fathead minnow
rainbow trout
bluegill

Daphnia magna

fathead minnow
Daphnia magna

Project Number

AB-79-1384357-1a
AB-79-1384357-1b
AB-79-1384358-1a
AB-79-1384358-1b
AB-79-1384358-1¢c
AB-79-1384358-1d

AB-79-1384359-1a
AB-79-1384359-1b

AB-79-1384360-1a

AB-79-1384360-1b

AB-79-1384360-1c

AB-79-1384360-1d

AB-79-1334361-1a

AB-79-1384361-1b

AB-79-1384362-1a

AB-79-1384362-1b

AB-79-1334363-1a
AB-79-1384363-1b
AB-79-1384363-1c
AB-79-1384363-1d

AB-79-1384364-12
AB-79-1384364-1b

Cost

300
300

/'3b0 )

300




-ompleted as time allows. The testing
top_to bottom. A1l tests should be

eceip.t‘,of the final report.

el e ol L

m
1Y

gi::ager, Product Acceptability

" Rubber Chemicals Division




ABC PROTOCOL NO. 7€01
(Revised June 21, 1979)

STATIC BICASSAY PROCEDURE FOR DETERMINING THE ACUTE TOXICITY
OF CHEMICAL SUBSTANCES TO FRESHWATER FISH

ABC Study Number 23811

Test Material Thiofide (Study No. AB-79-1384364-1a)

Test Species Fathead Minnows (Pimephales promelas)




5 ical substances.
by ‘federal laws such as the

FRA .(2), and the Clean Water
delines for “these laws in

T ‘Practice Regulations (4)
joChemistry Laboratories, Inc.

The static bioassay-method

erned after procedures that were formulated

tal P ction Agency (5), American Public
and the American Society for Testing and

The primary objective of the toxicity test described herein is
to aluate the acute toxicity of a chemical substance to fresh-
water fish under static conditions. This is achieved by determin-
- ing LCgo levels of the toxicant during a 96 hour exposure period.
~An LCgo is the approximate concentration of the test matecial that
produces 50 percent mortality of test fish after prescribed inter-
s. - The method is designed to yield LCso values following 24, 48
‘96 hours of exposure.

" ’The ‘study will be cornducted by the Aguatic Toxicology Division

i of ‘Analytical BioChemistry Laboratories, Inc., 7200 East ABC Lane,
-P.-0.-Box 1097, Columbia, Missouri 65205.

4.0 RANGE-FINDING STUDY

"7 74%.1 General. TFor most cheémical substances, the approximaic
toxic level to squatic organisms is not known. Because this infor-
‘mation is essential before a definitive toxicity test can be con-
ducted, ABC routinely performs range-finding tests for static

" bioassays with fish. The information derived from this preliminary
test will be used to set concentration levels for the definitive
bioassay described in section 5.0.

, 4.2 Test Fish. The fish species to be used should be se-
lected by the study sponsor from the list of recommended species in
Table 1. The wost common species used for toxicity testing in-
cludes bluegill sunfish (Lepomis macrochirus), rainbow trout (Salmo
gairdneri), and fathead minnows (Pime hales promelas). Fish rang-
ing in size from actively-feeding fry (~0.2 g) to 5.0 g will be
used as test organisms. The fish standard length of the largest
fish will be no more than twice that of the shortest fish. The
fish will be obtained from an established commercial batchery or
in-house cultures. The particular source to be used is dependent
upon the seasonal availability of test fish and will be listed at
‘the time of protocol approval in the test-specific information of
. section 8.5, along with the species selected by the study sponscr.



The test fish lot will be from the same year class and Qiilrbe

identified to speci using the taxonomic keys developed,by,dey,,ri ,
(8) and cultured followingz the techniques described by Brauhn-et. —

al. (9). All test fish will be held on a 16-hour daylight photo-
period and observed for at least 14 days prior to testing. A daily
record of fish observations during the holding period, along with
prophylactic and therapeutic disease treatments, will be kept and
included with the final report. During the holding perisd, they
will receive a standard commercial fish food (Rangen's ) at a
maintenance rate of 3 to 5 percent of their body weight per day.
The test lot will be held without food and acclimated to the test
temperature for 48 hours prior to testing. If mortality of the
test lot exceeds 10 percent in the 48 hours previous to testing,
the fish will not be used. Previous to or concurrent with the
test, the fish lot will be challenged against a reference compound,
Antimycin A%, to determine their general health and suitability as
test organisms. The results of the Antimycin A test will be com-
pared against published toxicity values (10).

4.3 Test System. The range finding test will be conducted in
five gallon widemouth glass jars containing 15 liters of test
solution and five fish per concentration. These test vessels will
be immersed in a circulating water bath with temperatures main-
tained within %1°C of the desired test temperature (Table 1). For
temperature control in the water bath, thermostatically controlled
heating elements will be use% for warmwater tests (22 #1°C) and

refrigeration units (MinoOCool~) for coldwater bioassays (12 $1°C).

The dilution water used will be a soft reconstituted water of the
following makeup in deionized water: 48 mg/l NaHCO3, 30 mg/l
CaS04°2H20, 30 mg/l MgSO4, and 2.0 mg/l KC1. The water quality
parameters of this dilution water are: pH: 7.2-7.6; total hard-
ness: 40-48 mg/1 CaCO3; and total alkalinity: 30-35 mg/l CaCOs.
Also available, at the sponsor's request, is an alternate dilution
water from a deep well source with chemical and phys1ca1 character-

istics shown in Table 3.

4.4 Test Material. Specific information regarding the test
material is to be supplied by the sponsor and will be addressed at
the time of protocol approval in section 8.3. The test concentra-
tions will be prepared on a weight/volume basis unless otherwise
specified. A record of all sample weights and dilutions will te
kept, checked by a second party, and furnished in the final report.

4.5 Test Procedure. The rangefinding procedure is as
follows:

4.5.1 Test fish will be acclimated to the test temperature
and dilution water for at least 48 hours pricer to testing, during
which time they will be held without food.

4.5.2 The range-finding test will be initiated by exposing
groups of five fish to at least three toxicant concentrations

*Antimycin A standard obtained from Sigma Chemical Company, Type
I1I, crystalline, Lot 125C-0152.




kemned For exuple, if the 24
mortality, new solutions will be

no -omlity or partial -ottality is reached. In the con-
\ tuation, if no wmortality ‘is observed after 24 hours, new
solutions will be added at concentrations spaced by a factor of 10
sbove the highest initial level until mortality is noted. In this
manner, a “bracket is foned for the toxic range of the compound.

"74.5.4  The preliminary test will be conducted for a period of
l»,: to 96 hours - the exact duration dependent upon the results of
e initial concentnuons tested. In most cases, a preliminary
“test: for 48 hours at. 3 toxicant concentrations is sufficient to
- detenme t.he toxic range.

il 5 5 llelults of the range-fmdmg study will be used to set
the eoncentntion range of the definitive study described in sec-
tion 5.0. At least five toxicant concentrations selected from the

logarithmic scale presented in Table 2, which fall within the
.~ preliminary test range, have proven to be adequate in assessing
‘mgmonnds,,, L ]

5 o DEFINITIVE S'I'UDY
o 5.1 Generll Following the preliminary range-finding study
discussed in section 4.0, the definitive test will be conducted by
the procedures described below. Test-specific information regara-
ing the sponsor, test material, test fish, proposed study dates,

study personnel and study approvals will be included in section 8.0
- at the time of protocol approval.

5.2 Test Fish Aspects concerning the acquisition, culture
and acclinuon of test fish will be .the same as discussed in
section 4 2.

5.3 Test System. l-‘or all definitive testing, the test vessel
size will conform to the maximum loading limitation of 0.8 grams of
fish per liter of solution (5). One of the following types of
glass test chambers will be used: (a) 5 gallon glass jars con-
taining 15 11t.ers of solutmn, (b) 40 liter aquaria containing 30




liters of solutiom, or (c) 100 liter aquaria containing 75 liters -
- of solution. ABC will select the type of chamber to be used. In

“ most msmcn, “the test chambers used will be 40 liter zlur
aquaria containing 30 liters of solution, which is a recommended
test vessel for static bioassays (5). The water bath system de-
scribed in section 4.3 will be used to control test temperatures.

The test dilution water will be the same as discussed in section

4.3.

5.4 Test Material. Specific information regarding the test
material is to be supplied by the sponsor and will be addressed in
section 8.3 at the time of protocol approval.

5.5 Test Procedure-Biological. The basic test procedure for
the definitive bioassay will be as follows:

5.5.1 The test fish will be acclimated to the test tempera-
ture and dilution water for at least 48 hours prior to testing,
during which time they will be held without food.

5.5.2 The definitive test will be initiated by exposing
groups of 10 organisms to at least 5 toxicant concentrations and a
dilution water control. The test concentrations used will be based
upon the results of the range-finding test and will be selected
from one of the logarithmic series presented in Table 2. The exact
concentrations to be used will be addressed in section 8.4 at the
time of protocol approval. If a solvent is used in the preparation
of test solutions, the control chamber will receive an aliquot of
the solvent equivalent to the highest amount used in the test cham-
bers. The test organisms will be placed in the test chmabers by
stratified random assignment within 30 minutes after solution prep-
arationms.

5.5.3 As an alternate test design. duplicate 5 gallon ijars
per concentration containing 15 liters of solution and 5 fish each
may be usea, if so authorized by the sponsor.

5.5.4 The test chambers will be observed for mortality and/
or al-erse behavioral effects every 24 hours. Dead individuals
will be removed at each observation and a record maintained of
mortality and abnormal behavior for each concentration tested.

5.5.5 Length and weight measurements will be made on either
a representative group of the test fish prior to testing or on *Le
control group at test termination.

5.6 Test Procedure-Chemical and Physical. Water quality
parameters of temperature, dissolved oxygen, pH and ammonis wiil be
monitored throughout the test. Measurements of temperature, dis-
solved oxygen and pH will be made at O, 48 and 96 hours of testing
in the contrcl, low concentration and highest concentration with
surviving fish. Ammonia levels will be determined in the same test
chambers at 0 and 96 hours. If at any point in the study dissolved
oxygen levels are observed to be below or approaching 40 percent
saturation, ABC will contact the study dxrector for authorlzatlon




A final report of the definitive study will be
study sponsor and will include the following. A
1 be submitted for sponsor review if

‘Objectives and tgét methods.

ﬁferejncé'ilitb th! statistical methods used for data

,Drerséfip't:ion of test design.

P 586 Summary of the data analysis, mortality observations

'5.8.7 Location of raw data.

588 - List nﬁ signatures of study personnel.

AT 589 ’;,Sn_tenent by ABC's Quality Assurance Unit.

5.8.10 “ The report appendix will contain the original raw data

‘for mortality observations and water quality, results of the Anti-

mycin A reference teci, records of fish size and daily holding log,

letter of test authorization, letters of authorized protocol chang-
es, and a copy of the approved protocol.

- 5.9 Dat'a*Retiﬁtiﬁn:\ All forig'inal raw data generated in the
. preliminary and definitive studies will be provided to the study
. sponsor in the appendix to the final report. A copy of the data

- will be retained in ABC's archives. - -




PROTOCOL CHANGES
In the event that modifications of this protocol are deemed -
necessary, a written statement of any changes and reason(s) pro-
posed by the study sponsor or ABC will be submitted to the other
party. All agreed changes will be expressed in writing, signed and
dated by the sponsor's study director. The signed chinges will be
appended to the protocol and included with the final report.

SPONSOR AUTHORIZATIONS DURING THE STUDY

Should a problem develop while the study in in progress, ABC
will notify the study director within 24 hours. The problem and
suggested test modifications will be discussed by telephone. ABC
will proceed with the changes felt necessary upon the verbal au-
thorization of the study director. A letter for written authori-
zation will then be submitted by ABC to the study director and
handled in the same manner discussed in section 6.0.

TEST-SPECIFIC INFORMATION

8.1 General. The following items will be addressed for each
static bioassay. This information is necessary to be in compliance
. with Good Laboratory Practice Regulations (4). Sections 8.2 and

8.3 are to be completed by the study sponsor. Sections 8.4, 8.5,
8.6 and 8.7 will be completed by ABC.




“Phy éalfbeee:iftionr iieiiew povder

':?igiﬁi;Ieegrgeneentrations:

s,&:xﬂ ﬂpefinitive Concentrations 1,000 mg/1l (duplicate)
5 Test F;sh

Fathead Minnows (Pimephales promelas)

Fett;gﬁFxsh Hatchery
Brady, Nebraska

8 6 Stndx Dates.
8.6.1 Proposed etartxng date of def1n1t1ve stuﬂy 8[22[79

Proposed co-pletxon date of def;n;txve etudy [26[79




8.7 ABC Study Persomnel: .

8.7.1 Study Director

Carl M. Thompson Aquatic Biologist.

ame "~ Title

8.7.2 Principle Investigator

__Jerry R. Griffen __Biologist
Name Title

8.7.3 Quality Assurance Officer

James A. Ault __Quality Assurance Officer
Name Title .

8.8 Protocol Approvals. The following is to be signed by the
appropriate study personnel:

8.8.1 Sponsor's Study Director

(Lt #ﬁﬁ.\&%&& P i ar B
ame , itle / Date
8.8.2 ABC's Study Director

mm:_ Study Director _8/15/79
Name Title Date
—pam WC'S Laboratory Director

-” [ L _ / Tah Mamaocar Q71 70
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<0.001 ppe
<0.001 ppma
. 0.001 ppm
<0.001 ppm
<0.01 ppm
0.012 ppe
0.009 ppm
<0.0001 ppm
0.0157 ppm

A AL senan
Swiwa ppe-

<40 ng/1
<20 ng/l
<20 ng/1
<80 ng/l
- <110 ng/l
<80 ng/1
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Species New Zealand Albino K

7,90 D NeiKe 95% Confidence Limits = =-=e
Applied as a 40,0% euspensicn in corn oil - 24-hours exposure
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 ACUTE EVE IRRITATION Species New Zealand Albino Rabbits
Irritation Score (24, 46, 72 Hour Ave) . 0.6 Classification ~ Slight * -
Dose and Conditions 100,0 Mg, applied as finely ground powder / F.H.S.A. / 24-hours expos

®* F,H.S.A.: NOT classed as an eye irritant

- -

- : e SCORES Mean
Resding STRUCTURE ANIMAL NUMBER Score Comments
Hours (X/110)

4 :::NEA "2'0 Immediate: Slight disc
\VAE 10 Min.: Slight eryth
cconmunue':c' moderate discharge
is . 1 Hr.: Slight erythema,
moderate discharge
CONJUNCTIVAE 24 Br,: Slight erythema

:::‘:NEA 48 Hr,: All scored zero

CONJUNCTIVAE

CORNEA

RIS

CONJUNCTIVAE

PRIMARY SKIN IRRITATION Species New Z2ealand Albino Rabbits

Irritation Score (24, 72 Hour Ave.) 0.0 Classification Non-Irritating * N

Dose and Conditions 0,5 Gram applied as finely ground powder moistened with water / F.H.S.A. /
* F.H.S.A: meﬁ’#ﬂﬁ& as a primary skin irritant szhours exposure

0.0

.0

0.0
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coolooolooojno ol
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24 43 72

»

43 ” 168

2

Animal  HOUR 4
Numbe:  iIN
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coocopol»
000 0DOo|-
sSoo0o0oa>
ocooooo|-
cococooc»
ccoopoo|-
coocoool»
cococopo|-
ccoooo|»
ccocomdo|-
coocooc|>
OO0 ODO>
booonol-
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INHALATION TOXICITY Species -
Exposure period Vapor concsn.
Avg. chamber temp 3 Avg. chamber rel. humidity

Chamber capacity . Air flow rate

Initial sample size ~ 7 Recovered sumple size -

Samgle vaporized Recovered trom condenser

Signs of Intoxication




tudy morxnz vn dvaluat.d for mtlgcni.e activity
1ys - This assay evaluates materials

: : tomrd, mutation induction in L5178Y TK
ymphoma cells. THIOFIDE was tested
wtthout:l mtabouc activation system in the

TK locus. THIOFIDE was evaluated as being
dexr the condit:lona ‘of this assay.
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e Gata compiled during the
~_The report is organized to present
y interpretable manner. The
Items 1-1V provide sponsor and
, n, type of assay, and the protocol
‘All protocol references indicate a standard pro-
scrib 7 the Litton Bicnetics, Inc. "Screening Program
ntification of Potential Mutagens and Carcinogens.” Item V
initiation and completion dates for the study, and
des: identification of supervisory personnel.
e tables and/or figures containing the data used by the
P in interpreting the test results. The interpretation
V1L, 1tem IX provides the conclusfon and evalua-

' second part of the report, entitled PROTOCOL, describes the
materials and procedures employed in conducting the assay. This part
f the report also contains evaluation criterfa used by the study
~ --Qirector, and any appendices. The evaluation criteria are included

~ to-acquaint the sponsor with the methods used to develop and analyze
_-the test results. :

T NI SRl anu CURTrul resuits presented in this report are supported
by fully documented raw data which are permanently maintained in

-~ the files of the Department of Genetics and Cell Biology or in the
~archives of Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington
‘Maryland, 20795.

Copies of raw data will be supplied to the sponsor upon request.




I. SPONSOR: Monsanto Company
I1. MATERIAL (TEST COMPOUND): LBI ASSAY MMBER #3578
A. Identification: Thiofide B0-78-239
8. Date Received: September 6, 1978
C. Physical Description: C(ream-colored powder
TYPE OF ASSAY: Mouse Lymphoma Forward Mutation Assay
PROTOCOL NUMBER: 431 (DMT-106)
STUDY DATES:
A. Initiation: October 12, 1978
B. Completion: February 20, 1979
SUPERVISORY PERSONNEL:
A. Study Director: Brian Myhr, Ph.D.
B. Laboratory Supervisor: Marie McKeon
RESULTS:
The data are presented in Tables 1-4 on pages 4-7.

INTERPRETATION OF RESULTS:

The test material, Thiofide B0-78-239, was insoluble *n water

at high concentrations and was placed in OMSO at a concentration
of 333 mg/mi for the preliminary cytotoxicity test. The material
was not completely soluble and formed a fine, milky-white
suspension even at the lower stock concentrations (5 mg/ml to

50 mg/m1) used for mutation experiments. Dilutions were performed
with DMSO prior to final 1:100 diluzions into growth medium to
obtain an applied concentration range uf 3333 ng/ml to 6.5 ug/ml.
Concentrations of 6.5 ug/ml and 13 ug/ml were toxic and 26 ug/mi
was completely lethal (without activation) to the cells within

24 hours of treatment. Therefore, the mutation assay was initiated
with a series of applied concentrations from 50 ug/ml to 0.1 ug/mi.

Five trials of the mutation assay were initiated because of
technical deficiencies and variability in the toxicity of the test
material to the mouse lymphoma cells. The resuits of four assays
are presented in Tables 1 to 4, in saquence of performance. The
unreported assay was invalidated by an unacceptably low cloning
efficiency of 43% for the regative controls.
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, ytic decomposition,
ASsay needed to be
st material in order
: nic activity.
ation trials shown in Tables 2, 3, and 4, treat-
igh toxicity (minimm percent relative growth
e 2.6%, and 12.0%, respectively) did not induce
ncies significantly elevated over the concurrent
requencies. Several trials were performed because
ty in the second trial (Table 2) was much greater
fal 1; the additional trials showed further varia-
the toxicity associated with.a given dose. Within
1 the toxicity increased regularly with the applied
ation, $0 the variability between trials may represent
1e sensitivity of different stock cultures to the test
*an unknown variation in the actual applied concen-
_resulting from variable solubility in DMSO and arowth
. Thus, the applied concentrations causing about 2% - 5%
fve growth varied from 50 ug/ml (Table 3) to 12.5 ug/ml
1e 2), -and 1.56 ug/ml was nontoxic in Table 4 but caused
' relative growth in Table z. Nevertheless, the test
- ‘material was consistently inactive as a mutagen over the range
of concentrations that caused a wide range of cytotoxicities.

.= In the presence of the S9 microsomal activation mix, the
. toxicity of the test material was reduced, and the first
- mutation assay (Table 1) showed no significant changes in the
mutant frequencies for nontoxic treatments with 50 ug/mi to
3.13 ug/ml. In the second trial (Table 2), 50 ug/ml was toxic
(34.8% relative growth). At 75 ug/ml, the percent relative
growth was only 13%, but the mutant frequencies in all the
“treated cultures remained comparable to the background. In
the two additional trials, highly toxic treatments corresponding
to about 7% relative growth were obtained with 100 ug/ml(Table 3)
and 50 ug/m! (Table 4). The mutant frequencies remained comparable
" to the concurrent backgrounds. [An elevated mutant frequency (6-
fold increase) was observed in Table 3 for an extremely toxic
treatment with 150 ug/ml (0.6% relative growth). This result
is of questionable reliability because the relative cloning
efficiency of 13.8% was so low. Mutation assays are not normally
completed for such extreme treatments-this was performed by
-‘technical oversight--so 1ittle or no significance should be
attached to any mutagenic activity appearing under these
conditions.]

v




AR
- .4 . “...

P »-4-»4—-4-—

r

r-4

]

— — A

| e |

-y

. VII!

IX.

" The vaifdity of the mmis assays can be assessed by the results ' 7
obtained for the positive and negative controls. o

[:IE! BIONETICS

INTERFRETATION OF QESUtTS (continued)

The average cloning
efficiencies for the solvent and untreated negative controls varied from
54% (Table 3) to 82% (Table 4) for nonactivation and from 59% (Table 3)
to 88% (Table 4) for activation, which demonstrates acceptable to
excellent culturing conditions for the assays. The background
frequencies were all within the normal range, and the positive control
compounds yielded frequencies greatly in excess cf the backgrounds
(except for EMS in iable 1). The EMS-induced mutant frequencies

in Tables 2 and 3 and the DMN-induced frequency in Table 3 were all
higher than the usual upper values of about 800 x 10°6. The treatments
were more toxic than usual, which would induce more mutants, and the
1ow relative cloning efficiencies probably artificially inflated the
observed frequencies.

et i i

CONCLUSIONS:

The test material, Thiofide B0-78-239, did not induce an increase in
mutations at the TK locus in L5178Y mouse lymphoma cells for appiied
concentrations of 0.39 ug/ml to 50 ug/mi without activation and for

3.13 ug/ml to 100 ug/ml with microsomal activation. These concentration
ranges included highly toxic treatments (less than 10% relative growth).

Therefore, the test material is considered to be inactive in the
Mouse Lymphoma Forward Mutation Zssay.

Submittea by:
Study Director

ZDMJMLE& 3-19-
Brian Myhr, Ph.D. date

-19-79
Section Chief
Mammalian Genetics
Department of Genetics
and Cal11l Biology

Reviewed by:

an1d J. Brusick,
Director
Department of Genetics
and Cell Biology
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) , cells to salvage
surrounding y for use in A synthesis. If a
sch-as Brdll 1s included y the growth medium, the
horylated via the TK pathway ‘and be incorporated
resulting in cellular death. -Cells which are hetero-

fum

TX+/-) may undergo-a sir-le step forward sutation
e {n-which 1ittle or no TK activity remains. Such
as the heterozygotes in normal medium because ONA
novo synthetic pathways that do not involve
, ;%E'.k The basis for selection of the TK-/-
ny abilfity to utilize toxic amalogs of thymidine,
) Tk=/- sutants to grow in the presence of Brdu.
vm colonies in the presence of BrdU are therefore
s efther spontaneously or by the action of a test

. The mouse lywphoma cell 1ine, LS178Y TX+/-, used in this assay is
fmi—dgrtvad-Proa-the-Kischer LEIISY 1ine of Dr. Oonald Clive. Stocks
o geg-eaintained in 1iquid nitrogen and laboratory cultures are period-

~ {cally checked for the absence of mycoplasma contamination by

culturing methods. To reduce the negative control frequency (spon-
taneous frequency) of TK-/- mutants to as low level as possible, cell
. cultures are exposed to conditions which select against the TK-/-

_phenotype (exposure to methotrexate) and are then returned to normal

“growth medium for three or more days before use.

dts

_The cells are maintained in Fischer's mouse leukemia medium supple-
monted with L-glutamine, sodium pyruvate, and horse serum (10% by
volume). Cloning medium consists of the preceding growth mecium
with the addition of agar to a fiml concentration of 0.35% to achieve
T a samisolid state. Se ection medium is cloning medium containing
l 50 or 100 ug/ml of BrdU.
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3. MATERIALS (continued)

C. Control Compounds

D.

1. Negative Cuntrols

A negative control consisting of assay procedures performed

on untreated cells is performed in all cases. If the test
compound is not soluble in growth medium, an organic solvent
(normally DMSO) is used; the “inal concentration of solvent
in_the growth medium will be 1» or Tess. Cells exposed to °
solvent in the medium are also assayed as the solvent negative
control to determine any effects on survival or mutation caused
by the solvent alone. For test substances assayed with activa-
tion, the untreated and solvent negative controls will include
the activation mixture.

Positive Controls

Ethylmethane sulfonate (EMS) is highly mutagenic via alkylation
of cellular DNA and will be used at 0.5 ul/ml as a positive
control for nonactivation studies.

Oimethylnitrosamine (DMN) requires metabolic activation by
microsomal enzymes to become mutagenic and will be used at
0.31u1/ml as a positive control for assays performed with acti-
vation.

Sample Forms

Solid materials are dissolved in growth medium, if possible, or in
OMSO, unless another solvent is requestec. Liquids are tested by
direct addition to the test system at predetermined concentrations or
following dilution in a suitable solvent.

4. EXPERIMENTAL DESIGN

A.

Dosage Selection (Cytotoxicity testing)

The solubility of the test chemical in growth medium and/or DMSO is
first determined. Then a wide range of chemical concentrations is
tested for cytotoxicity, starting with a maximum applizd dose of 10
mg/ml for test chemicals soluble in media or 1 mg/ml for solutions in
organic solvents. After an exposure time of four hours, the cells are
washed and a viable cell count is obtained the next day. Relative
Cytotoxicities expressed as the reduction in growth compared to the
growth of untreated cells are used to select saver to ten doses that
cover the range from 0 to 50-90% reduction in 24-hour growth. These
selected doses are subsequently applied to cell cultures prepared

for mutacenicity testing, but only four or five of the doses will be
carried through the mutant selection process. This nrocedure compen-
sates for daily variations in cellular cytotoxicity and ensures the
choice of four or five doses spaced from 0 to 50-90% reduction in
cell growth.

BIONETICS




agar plaus with selection
unt colonies are counted after 10 days
)al number of cells capable of
‘cell suspension is also
'ln). The ratio of mistant

; Bsu can hl run concurrently with the nonactiva-
Bny ‘The orly difference s the addition of the S9
fon-of ret liver homogenate and necessary cofactors (CORE)
-four-hour treatment period. CORE consists of NADP
% (sodium salt) and isocitric acid. The final concentrations of
- the activation system components in the cell suspension are:

24w W"‘,’, 4.5 s ‘wg isocitric acid/ml; and 50 ul S9/mi.

~-C. Praparation of 9,000 x g Suernatant (59)
”’ﬂschor 34 mle rats are normally used as the source of hepatic

wicrosomes. Induction with Aroclor 1254 or other agents is performed
by injections five days prior to sacrifice. After decapitation and
‘bleeding, the 1iver is inodhtoly dissected from the animal using
‘aseptic technique and placed in ice cold 0.25M sucrose buffered with

~ Tris at pH 7.4,  When an adequate number of livers is obtained, the

- collection is washed twice with fresh buffered sucrose and completely
1zed. The homogenate is centrifuged for 10 minutes at 9,000
X g 7 a refrigerated centrifuge and the supernatant (S%) from this
centrifuged sample is retained and frozen at -809C until used in
,m activation systom. - The S9 fraction may be cbtained from induced
or non'lmmd nts or othr species, as requested.
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EVALUATION CRITERIA
A compound s considered mutagenic in this assay if:

+ A dose-responsa relationship is cbserved over 3ofthe §
dosa levels employed.

The cinima increass at the low level of the dose-response
cirve i at least 2.5 times greater than the solvent and/or
negative control values.

The solvent and negative control data are within the normal
rmgecftmmcwsbackgro\nd for the TK locus.

All evaluations of mutagenic activity are based on consideration of the
concurrent sclivent and negative control values run with the experiment
in quastion. Positive control values are not used as reference points,
but ar= included to ensure that the current call population responds to
direct and promutagens under the appropriate treatment conditions.

Occasionally, a single point within a concentration range will show an
{ncrease 2.5 times greatar than the spontanecus background. If the
{acreass is at the high dose, is reproducible, and if an additional
higher dose level is not feasible because of toxicity, the chemical can
be considered mutagenic. If the increase is internal within the dose
range and is not reproducible, the {ncrease wiil normally be considered
aberrant. If the intermal increase is reproducible, several doses
clustared around the positive concentration will be examined to either
confirm or reject the reliability of the effect. : ,

As the data base on the assay increases, the evaluation criteria can be
expected TO Decome more Tirmiy established. ,
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lnd vublo colony counts
Tht ruults are miyzcd and

Lllm'ltory proc«hn for assessing

_mitations at the TX locus fn. cultund L5178Y mouse 1ym-
llmtion llu.. ;_ 17-29, 197
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