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October 15, 1992
Document Processing Center (TS-790)
Office of Pollution Prevention and Toxics
Environmental Protection Agency
401 M Street., S.W.
Washington, D.C. 20460
Attn: Section 8(e) Coordinator (CAP Agreement)

Dear Coordinator:
BECAP-0025

On behalf of the Regulatee and pursuant to Unit II B.1.b. and Unit II C of the
6/28/91CAP Agreement, E.1. Du Pont de Nemours and Co. hereby submits (in triplicate) the
attached studies. Submission of this information is voluntary and is occasioned by unilateral
changes in EPA's standard as to what EPA now considers as reportable information.
Regulatee's submission of information is made solely in response to the new EPA §8(e)
reporting standards and is not an admission: (1) of TSCA violation or liability; (2) that
Regulatee's activities with the study compounds reasonably support a conclusion of substantial
health or environmental risk or (3) that the studies themselves reasonably support a conclusion
of substantial health or environmental risk.

The *Reporting Guide™ creates new TSCA 8(e) reporting criteria which were not
previously announced by EPA in its 1978 Statemn erpretation ement Poli
43 Fed Reg 11110 (March 16, 1978). The *Reporting Guide states criteria which expands
upon and conflicts with the 1978 Statement of Interpretation. Absent amendment of the
Statement of Ipterpretation, the informal issuance of the *“Reporting Guide” raises significant
due processes issues and clouds the appropriate reporting standard by which regulated persons
can assure TSCA Section 8(e) compliance.

For latee,

H. Christman
Counsel
Legal D-7158
1007 Market Street
Wilmington, DE 19898
(302) 774-6443

Better Things for Better Living



ATTACHMENT 1

Submission of information is made under the 6/28/91 CAP Agreement,
Unit II. This submission is made voluntarily and is occasioned by recent
changes in EPA's TSCA §8(e) reporting standard; such changes made, for
the first time in 1991 and 1992 without prior notice and in violation of
Regulatee’s constitutional due process rights. Regulatee's submission of
information under this changed standard is not a waiver of its due process
rights; an admission of TSCA violation or liability, or an admission that
Regulatee's activities with the study compounds reasonably support a
conclusion of substantial risk to health or to the environment. Regulatee has
historically relied in good faith upon the 1978 i
Enforcement Policy criteria for determining whether study information is
reportable under TSCA §8(e), 43 Fed Reg 11110 (March 16, 1978). EPA
has not, to date, amended this retation.

After CAP registration, EPA provided the Regulatee the
June 1, 1991 "TSCA Section 8(e) Reporting Guide”. This "Guide" has been
further amended by EPA, EPA letter, April 10, 1992, EPA has not indicated
that the "Reporting Guide" or the April 1992 amendment supersedes the
1978 ment of Interpretation. The "Reporting Guide" and April 1992
amendment substantively lowers the Statement of Interpretation 's TSCA
§8(e) reporting standard. This is particularly troublesome as the "Reporting
Guide" states criteria, applied retroactively, which expands upon and

conflicts with the Statement of Interpretation.? Absent amendment of the
Statement of Interpretation, the informal issuance of the "Reporting Guide"

and the April 1992 amendment clouds the appropriate standard by which
regulated persons must assess information for purposes of TSCA §8(e).

2In sharp contrast to the Agency's 1977 and 1978 actions to soliciting public comment on the proposed
and final §8(e) Policy, EPA has unilaterally pronounced §8(e) substantive reporting criteria in the 1991
Section 8(e) Guide without public notice and comment, See 42 Fed Reg 45362 (9/9/77), *Notification of
Substantial Risk under Section 8(e): Proposed Guidance".

3A comparison of the 1978 Statement of Interpretation and the 1992 "Reporting Guide" is a appended.



Throughout the CAP, EPA has mischaracterized the 1991 guidance as
reflecting "longstanding™ EPA policy concerning the standards by which
toxicity information should be reviewed for purposes of §8(e) compliance.
Regulatee recognizes that experience with the 1978 Statement of
Interpretation may cause a review of its criteri. Regulatee supports and has
no objection to the Agency's amending reporting criteria provided that such
amendment is not applied to the regulated community in an unfair way.
However, with the unilateral announcement of the CAP under the auspices of
an OCM enforcement proceeding, EPA has wrought a terrific unfairness
since much of the criteria EPA has espoused in the June 1991 Reporting
Guide and in the Agency's April 2, 1992 amendment is new criteria which

does not.exist in the 1978 Statement of Interpretation and Enforcement
Policy.

The following examples of new criteria contained in the "Reporting

Guide" that is not contained in the Statement of Interpretation follow:

o even though EPA expressly disclaims each "status report” as being preliminary
evaluations that should pot be regarded as final EPA policy or intent®, the "Reporting
Guide” gives the "status reports” great weight as "sound and adequate basis” from
which to determine mandatory reporting obligations. ("Guide” at page 20).

o the "Reporting Guide" contains a matrix that establishes new numerical reporting
"cutoff™ concentrations for acute lethality information ("Guide" at p. 31). Neither
this matrix nor the cutoff values therein are contained in the Staternent of
Interpretation. The regulated community was not made aware of these cutoff values
prior to issuance of the "Reporting Guide" in June, 1991,

othe "Reporting Guide" states new specific definitional criteria with which the Agency,
for the first time, defines as 'distinguishable neurotoxicological effects’; such

criteria/guidance not expressed in the 1978 S_m:m:nl_qﬂmgms;

othe "Reporting Guide” provides new review/ reporting criteria for irritation and
sensitization studies; such criteria not previously found in the 1978 Statement of
Interpretation/Enforcement Policy.

othe "Reporting Guide" publicizes certain EPA Q/A criteria issued to the Monsanto
Co. in 1989 which are not in the Statement of Interpretation; have never been
published in the Federal Register or distributed by the EPA to the Regulatee. Such
Q/A establishes new reporting criteria not previously found in the 1978 Statement of

Interpretation/Enforcement Policy .

4The 'status reports’ address the significance, if any, of particular information reported to the Agency,
rather than stating EPA's interpretation of §8(e) reporting criteria. In the infrequent instances in which the
status reports contain discussion of reportability, the analysis is invariably quite limited, without
substantial supporting scientific or legal rationale.

5 See, e. & 10/2/91 letter from Du Pont to EPA regarding the definition of 'serious and prolonged
effects’ as this term may relate to transient anesthetic effects observed at lethal levels; 10/1/91 letter from
the American Petroleum Institute to EPA regarding clarification of the Reporting Guide criteria.



In discharging its responsibilities, an administrative agency must give
the regulated community fair and adequate warning to as
what constitutes noncompliance for which penalties may be assessed.

Among the myriad applications of the due process clause is the fundamental principle
that statutes and regulations which purport to govern conduct must give an adequate
wamning of what they command or forbid.... Evena regulation which governs
purely economic or commercial activities, if its violation can engender penalties,
mustbesoﬁ:mednstopmvideaconsﬁmﬁonxﬂyadequtewmingtomosewhose
activities are governed.

Diebold, Inc. v. Marshall, 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). See

also, i vi

n
Protection Agency, 937 F. 2d 649 (D.C. Cir. 1991).
While neither the are rules, This principle has been applied to hold

that agency ‘clarification’, such as the Statement of Interpretation, the
"Reporting Guide" nor the April 1992 amendments will not applied
retroactively.

-..a federal court will not retroactively apply an unforeseeable interpretation of an
administrative regulation to the detriment of a regulated party on the theory that the
post hoc interpretation asserted by the Agency is generally consistent with the
policies underlying the Agency's regulatory program, when the semantic meaning of
the regulations, as previously drafted and construed by the appropriate agency, does
Dot support the mterpretation which that agency urges upon the court.

Standard Qil Co, v, Federal Energy Administration, 453 F. Supp. 203, 240
(N.D. Ohio 1978), aff'd sub nom. Standard Qil Co. v. Department of
Energy, 596 F.2d 1029 (Em. App. 1978):

The 1978 Statement of Interpretation does not provide adequate notice

of, and indeed conflicts with, the Agency's current position at §8(e) requires
reporting of all "positive’ toxicological findings without

regard to an assessment of their relevance to human health. In accordance
with the statute, EPA's 1978 Statement of Interpretation requires the
regulated community to use scientific judgment to evaluate the significance of
toxicological findings and to determining whether they reasonably support a
conclusion of a substantial 1isk. Part V of the f 1
urges persons to consider "the fact or probability” of an effect's occurrence.
Similarly, the 1978 Statement of Interpretation stresses that an animal study
is reportable only when "it contains reliable evidence ascribing the effect to
the chemical.” 43 Fed Reg. at 11112, Moreover, EPA's Statement of
Interpretation defines the substantiality of risk as a function of both the
seriousness of the effect and the probability of its occurrence. 43 Fed Reg
11110 (1978). Earlier Agency interpretation also emphasized the
"substantial” nature of a §8(e) determination. See 42 Fed Reg 45362, 45363



(1977). [Section 8(e) findings require "extraordinary exposure to a chemical
substance...which critically imperil human health or the environment”].

The recently issued "Reporting Guide” and April 1992 Amendment
guidance requires reporting beyond and inconsistent
with that required by the Statement of Interpretation. Given the statute and
the Statement of Interpretation’s explicit focus on substantial human or

environmental risk, whether a substance poses a "substantial risk" of injury
requires the application of scientific judgment to the available data on a case-
by-case basis.

If an overall weight-of-evidence analysis indicates that this
classification is unwarranted, reporting should be unnecessary under §8(e)
because the available data will not "reasonably support the conclusion” that
the chemical presents a substantial risk of serious adverse consequences to
human health.

Neither the legislative history of §8(e) nor the plain meaning of the
statute support EPA's recent lowering of the reporting threshold that TSCA
§8(e) was intended to be a sweeping information gathering mechanism. In
introducing the new version of the toxic substances legislation,
Representative Eckhart included for the record discussion of the specific
changes from the version of H. R. 10318 reported by the Consumer
Protection and Finance Subcommittee in December 1975. One of these
changes was to modify the standard for reporting under §8(e). The standard
in the House version was changed from "causes or contributes to an
unreasonable risk” to "causes or significantly contributes to a substantial
risk". This particular change was one of several made in TSCA §8 to avoid
placing an undue burden on the regulated community. The final changes to
focus the scope of Section 8(e) were made in the version reported by the
Conference Committee.

The word "substantial” means "considerable in importance, value,
degree, amount or extent”. Therefore, as generally understood, a
"substantial risk" is one which will affect a considerable number of people or
portion of the environment, will cause serious injury and is based on
reasonably sound scientific analysis or da:a. Support for the interpretation
can be found in a similar provision in the Consumer Product Safety Act.
Section 15 of the CPSA defines a "substantial product hazard" to be:

"a product defect which because of the pattern
of defect, the number of defective products
distributed in commerce, the severity of the
risk, or otherwise, creates a substantial risk
of injury to the public.”



Similarly, EPA has interpreted the word 'substantial' as a quantitative
measurement. Thus, a 'substantial risk’ is a risk that can be quantified, See,
56 Fed Reg 32292, 32297 (7/15/91). Finally, since information pertinent to
the exposure of humans or the environment to chemical substances or
mixtures may be obtained by EPA through Sections 8(a) and 8(d) regardless
of the degree of potential risk, §8(e) has specialized function. Consequently,
information subject to §8(e) reporting should be of a type which would lead a
reasonable man to conclude that some type action was required immediately
to prevent injury to health or the environment.



Attachment
Comparnison:

Reporting triggers found in the 1978 "Statement of Interpretation/ Enforcement
Policy",43 Fed Reg 11110 (3/16/78) and the June 1991 Section 8(e) Guide.

TEST TYPE 1978 POLICY New 1991 GUIDE
CRITERIA EXIST? CRITERIA EXIST?

ACUTE LETHALITY
Oral N} Y}
Dermal N} Y}
Inhalation (Vapors) )6 }7
serosol N} Y}
dusts/ particles N} Y}
SKIN IRRITATION N Y8
SKIN SENSITIZATION (ANIMALS) N Y?
EYE IRRITATION N Y!0
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N Yl
REPRODUCTION STUDY N y!i2
DEVELOPMENTAL TOX y!3 Y4

643 Fed Reg at 11114, comment 14:
“This policy statements directs the reporitng of specifiec effects when unknown to the
Administrator. Many routine tests are based on a knowledge of toxicity associated with a
chemicalL unknown effects occurring during such a range test may have to be reported if
they are those of concern tot he Agency and if the information meets the criteria set forth in
Parts V and VI1."

"Guide at pp.22, 29-31.

8Guide at pp-34-36.

9Guide at pp-34-36.

10Guyide at pp-34-36.

11 Guide at pp-22; 36-37.

12Guide at pp-22

1343 Fed Reg at 11112
"Birth Defects” listed.

14Guide at pp-22



NEUROTOXICITY
CARCINOGENICITY
MUTAGENICITY

In Vitro
In Vivo

ENVIRONMENTAL
Bioaccumulation
Bioconcentration
Oct/water Part. Coeff.
Acute Fish

Acute Daphnia
Subchronic Fish
Subchronic Daphnia

Chronic Fish

AV]IAN

Acute
Reproductive
Reprodcutive

15Guide at pp-23; 33-34.

1643 Fed Reg at 11112
"Cancer"” listed
17Guyide at pp-21.

Y16

Y}]B

Y}
y}20

zZz Zz Z2 Z

ZzZZ7Z

1843 Fed Reg at 11112; 11115 at Comment 15

"Mutagenicity" listed/ in vivo vs invitro discussed; discussion of "Ames test".

19Guide at pp-23.

2043 Fed Reg at 11112; 11115 at Comment 16.

yis

Z Z Z ZzZ Z7Z Z72Z

Zzz
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Medical Research Prcjects Noe. MR-“8, MR-221, and MR-2€3

HASKELL LABORATORY FOR TOXICOLOGY
AND INDUSTRIAL MEDICINE
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TOXICTTY OF UREA HERBICIDES, INTERMEDIATES, AND CATALYSTS

Medical Research projects Nos. MR-b8, MR-221, and MR-263

For the past four years, work has been in progress at the Haskell
Leboratory to evaluate the toxicity of various urea herbicides a8 well as
fntermediate compounds and catalysts {nvolved in their synthesis. The re-
quested deterginations have been completed using the following compounds:

3- o-chlorophenyl -1 ,1-a.inethy1urea
3-(m-chlaropheny1 -l,l-dimethylm'ea
tetramethylurea
p-chlorophenylm‘ea
p-chloroaniline
1,1-dimethyl -3-phenylurea
;3= p-methoxyphenyl) .1,1-dimethylurea
4 3-(3 ,h-dichlorophenyls -1 ,1-d1methylm'ea -
3,Lk-dichlor ophenylures
. 3,u-diehloroan111ne
—l—(3,hod:'.chloropheny1) -1,3 ,3-trimethylures
1-(3,4-a1 cnlorophenyl) -3 -pethyluresa
3- &3 ,h-dichlorophenyli -1,1-diethylurea

‘/ 3= ﬁp-chlorophenyli -l ,l-dinethylurea

3-(3 ,h-dichloraphenyl -1-methyl-1-1scprcpy1\zrea
3-(3,h-dichloropheny1 -l-methyl-l-_e_gg-butylm'ea

The results of these experiments are given in detail in the follow- -
ing text. A gummary in tabular form for convenient reference is to be found
at the end of the report.

3-(p -CHLOROPBENYL) —1,1-D1'METIIYLUREA

Investigation of the toxicity of 3-(p-chlorophenyl) -1,1-dimethylurea
has been carried out. The tests employed to determine‘the nature of the
toxicity vhen the material is taken orally were as follows?

1. The Approximate Lethal Dose (ALD) was determined for rats,
guinea pigs, and rabbits.

2. The mSO’ or dose that would kill 50 per cent of the
animald, was determined for rats.

3. The cunulative toxicity caused by repeated administration
of sublethal doses (one-fifth ALD) to rats was studied.

4. The effect of adding 3-(p-chloropheny1) -1,1-dimethyluresa
to the daily aiet of rats was gtudicd for a. six-week period.



,,,,,

CAS# 587-34-8; 582-44-5; 140-38-5; 632-44;
“106-47-8; 95-76-1"

CHEM: 3-(o-chlorophenyl)-1,1-dimethylurea;
3-(m-chlorophenyl)-1,1-dimethylurea;
fetramethylurea; p-chlorophenylurea;
p-chloroaniline;1,1-dimethyl-3-phenylurea;
3-(p-methoxyphenyl)-1,1-dimethylurea;
3,4-dichlorophenylurea; 3,4-dichloroaniline;
1-(3,4-dichlorophenyl)-1,3,3-trimethylurea
1-(3,4-dichlorophenyl)-3-methylurea
3-(3,4-dichlorophenyl)1,1-diethylurea;
3-(3,4-dichlorophenyl-1-methyl-1-isopropylurea;
3-(3,4-dichlorophenyl) 1-methyl-1-sec-butylurea

TITLE: Toxicity of Urea Herbicides, Intermediates
and Catalysts

DATE: 8/27/54

SUMMARY OF EFFECTS:

ORAL ALD/subacute 3-(o-chlorophenyl)-1,1-dimethylurea - incoordination

ORAL ALD/subacute 3-(m-chlorophenyl)-1,1-dimethylurea - incoordination

tetramethylurea - nothing to report

ORAL ALD/subacute p-chlorophenylurea - incoordination/weakness in
hindquarters

ORAL ALD/subacute p-chloroaniline - incoordination

ORAL ALD/LD50 1,1-dimethyl-3-phenylurea - weakness in hindquarters

ORAL ALD/subacute 3-(p-methoxyphenyl)-1,1-dimethylurea -
incoordination/paralysis

ORAL ALD/subacute 3,4-dichlorophenylurea - incoordination

ORAL ALD/subacute 3,4-dichloroaniline - cyanosis/methemogobinemia

1-(3,4-dichlorophenyl)-1,3,3-trimethylurea - nothing to report

Subacutel-(3,4-dichlorophenyl)-3-methylurea - incoordination/blood
destruction

ALD subacute 3-(3,4-dichlorophenyl)1,1-diethylurea - blood

destruction/cyanosis

3-(3,4-dichlorophenyl)-1-methyl-1-isopropylurea - nothing to report;

3-(3,4-dichlorophenyl)1-methyl-1-sec-butylurea - nothing to report
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In addition to the oral studies, other phases of the toxicity of 3-(p-chloro- -
henyl)-1,1-dimethylurea were investigated. The effects of absorption of .
_this compound through the skin were studied using the rabbit. Skin irrita-
tion and sensitization tests were carried out on guinea pigs. The urine of
rats apd dogs vhich had been fed 3-(p-chlorophenyl)-l,l-dimethylures was
slso analyzed to determine the metabolic profucts. The effects of chronic
. oral exposure of dogs to this chemical will be reported at a later date,
after the experiment has been completed.

_ Por these investigations two samples of 3-(p-chlorophenyl)-1,1-
dimethylurea vere used. The first, coded IN 12,402, TD 1026-bA (Haskell
Fo. 479) wvas used to determine the ALD for rats as well as the skin irrita-
tion and sensitization on guinea pigs. For all other determinations sample .~
1332-35 (Haskell No. 579) was used.

Acute Oral Toxicity

The Approximate Lethal Dose (ALD) was found to be 7500 mé/kg of ;
body weight for male albinb rats vhen the 3-(p-chlorophenyl) -1,1-dimethylures -
vwgs administered by stomach tude as a 10 or 30 per cent suspension in peanut -
ofl containing 20 per cent acetone. The animals receiving sublethal doses ~
were weak, pale, cyanotic, and frequently paralyzed in the hind legs. The
higher doses caused labored respiration, marked weakness, and unconsciousness.
When the survivors were satrificed ten days after treatment, autopsy revealed
enlarged, dark, and congested spleens containing foci of blood formatium.
These findings suggest red blood cell destruction and compensatory erythro-
poiesis,

The ALD of 3-(p-chlorophenyl)-l,l-dimethylurea for guinea pig R
recelving a 30 per cent suspension by stomach tube was found to be §70. fxg -
of body weight. The animals receiving sublethal doses showed marked weakness
and loss of weight. When they were sacrificed ten to twelve days after
treatment, there was no significant pathology, although one animal showed
evidence of healed kidney injury. The guinea pigs receiving lethal doses
showed wealness gnd paralysis with slow respiration and lacrimation. The
animals which had received sublethal doses showed no significant pathology.

The ALD of 3-(p-chlorophenyl)-1,l-dimethylures for rabbits receiving

a 20 per cent suspension in peanut oil was found to bes 150913/1:3 of body
veight, The animale receiving 200 and 450 mg/kg showed 76 clinical sigus
and no pathology wher. they were sacrificed twelve days after treatment. The
rabbits which receivid 670 and 1000 mg/kg showed a loss of appetite and .
weakness. When they were sacrificed ten days after treatment, no significant
pathology was found, The animals receiving lethal doses became unconscious o
soon after treatment and died within twenty hours. Advéanced post mortem
change cbscured any pathology which may have been present.
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More precise than the ALD as 8D eptimate of acute goxicity 1g the
ipso. For this determimtion, s series of dose 1evels, gpaced at equal
, e 8lbino rat

8
in the spleen and boune marrov. A fev animals showed xidney pathology vhich
may 8180 have been due to the test chemical .

gubacute Oral Poxicity

_ poses ©of 1500 wg k8 of pody veigkl (one-£1ftB ALD) were administered
py stomach tube tO each of 8% male albino rats five times 8 week. By the )

eightb greatment, all sBix animals nad died. During the treatments the animals -
ghowed discomfort and weakness and lost welght continuously. AutopsY revealed., .
pulmonary edema and congesticn 88 gell as damase 4o the liveT, xidneys, and o

Because the 1Dso wae much lower than the ALD and vecause the re- ,
peated aoses of 1500 ng/ke had produced guch severe cumlative toxicity, the
subacute 08¢ was reduced tO 500 mg/k3 administered give times & week for L
two weeks. The animals ghoved discomfort after treatments, lost weight con-
tinuously, and became cyanotic. puring the cbservation period they regained -
welght almost O the originsl 1evel. A1l of the animals were sa.criﬁced ten.
aays after the final trestment. At sutopsy the spleens were large, dark,
and congested, with spall goci of vlood formation in all ceses: The deposi- E
tion of brovt granules of vlood pigment (hemosiderin) jp the spleed was
ipdicative of blood destruction-

§9§acute oral Toxicity = Feeding gggriment

Three groups of wesnling rats, each consisting ¢ five males and

give femnles, were fed 8 X t of 3-(p-chd opheny })-1,1-di thylurese

jn ground chow, and thelr tood ¢ tion wasd ed with t of & contrc
er ¢ male and le raté. three tes® g received 0.005, 0.05,
nd 0.5 per cent 3-\P~ hlorop nyl) -1,1-d thylureé) espect vely Blood
counts for all rats Ver done & the end of one monti. The & jment te

The rats receiving 0,005 per cent 3-(p—chloropheny1) -1 ,1-dimethy1\
vere comparable to the controls in food consumption and weight gain. Blodd
counts were within the normal range and MO clinical gigns were observed.
the animsls vere sacriﬁcea after the gixth week, tWo of the five males 8hC
evidence of methemoglo‘binemia and/or compensatory red blood cell gormation.
None of the females ghowed any significa.nt pathology.
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Both the male and female rats receiving 0.05 per cent 3-(p-chloro-
phenyl) -1,1-d1methy1urea. were comparable ‘40 the controls in food consumption’
and weight galn. They showed 0O clinical signs and blood counts were within
the normal range. VWhen the rats were gacrificed at the end -of the experiment,

signe of methemoglobinemia were again apparent end compensatory red blood
cell formation was found in the spleen and occasionally the bone mArrovw.

The rats receiving 0.5 Per cent 3-(p.ch1.oropheny1) -1,1-8imethylurea

consumed much less Pood and gained considersbly less wveight than the control’
group. The rats were pale and cyanotic. Their blood count was lower then
that of the control rats. Many de’g"enerated..celljs were present and the blood
itgelf was dark trown. When the animals were sacrificed at the end of the
sixth week, .autopsy-rev,ealed that there was methemoglobinemia as well as
possible vlood destruction. -cmensatory?red blood-cell-‘farmtionvvu found
in the spleen and bone marrow of all animale.’ :

When this feeding experiment is considered as a whole, 1¢ is eviden® o

that the diets containing 0.005 and 0.05 per cent ,-(p-chlorophenyl) -1,1-
dimethylurea have 1ittle or no effect on the food consumption O growth of
rate; vwhereas 0.5 per cent 3-(p-chlorophenyl) -1,1-dimethylures in the diet
iphibits both. The comparative hematology 18 showvn in Teble 1, Wnile the
red cell count rexained within the normal range for rats of this strain,
there was & decrease in this count which ran parallel to the increase in the
amount of 3~(p-chloropheny1) -1,1‘-dimethy1urea in the diet. The hemoglobin
content of the blood was slightly lower at the 0.005 and 0.05 per cent dose
levels and was still lower at the 0.5 per cent level. There were only two
cases of methemoglobinemia and/or blood destruction at the lowest dose level.
All of the animals receliving 0.05 and 0.5 per cent 3-(p-chloropheny1) -1,1-

dimethylurea in the diet showed evidence of methemoglobinemia and compensatory L

erythropolesis.

Acute Skin Avsorption Toxicity

A 20 per cent suspension of 3-'(p-chlorophenyl) .1,1-dimethylurea in
dimethyl phthalate was applied to the shaven skin between the ghoulders of &
male rabbit. A dose of 2250 mg/kg, the maximum feasible dose, was rubbed

into the skin with a glass rod over an eight-hour period. Five hours after
treatment, the material was caked on the back of the animal. Within two days
the meterial had disappeared and the rabbit showed no clinical signs. ¥When

the animal was sacrificed eleven days after treatment, no significant pathology
was found.

Primary Trritation and Sensitization of the Skin

A 33 per cent water paste of 3-(p-chloropheny1) s1,1-dimethylurea
was spplied to the intact and abraded skin of male albino guinea pigs. The
compound Wes practically pon-irritating and 4id not cause allergic skin
gsensitization. ’
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Products of the Metabolism of 3-(p-Chlorophenyl)-1,1-dimethylurea

Traces of p-chlorcaniline were isclated from the urine of men work-
ing with 3-(p-chlorophenyl)-1,1-dimethylurea, - The maximwm found was
12 microgrma/‘jo ml urine and there was some question as to the origin of
the compound: Did 4t occur as a contaminant of 3-(p-chlorophenyl)-1,1-
dimethylurea, or did it result from metabolic breakdown? Chemical analysis
of a supposedly pure sample of 3-(p-chlarophenyl)-l,l-dimethylurea failed
to reveal the presence of p-chloroaniline.

. In order to determine the metabolic products of 3-(p-chlorophemyl)- -
1,1-dimethylurea, a 20 per cent suspension of the pure material was -
administered orally to each of three rats. For the first four treatments ’
each animal received 1000 mg/kg of body weight. Because the rats were then
in poor condition, the dose was reduced to 500 mg/kg for the last two
treatments. Urine specimens were collected, pooled, and extracted with
ether. The ether-extracted material gave a negative test for free p-chloro-
aniline. After hydrolysis with sulfuric acid, however, the test for :
P-chloroaniline was positive, Its presence was confirmed by its melting T
point and by the preparation of its acetamide derivative. Therefore s the
ether-extracted material was a conjugate of p~-chloroaniline, possibly the
ethereal sulfate. Analyses of the urine of dogs fed 3-(p-chlorophenyl)-
1,1-dimethylurea gave similar results.

Summary and Conclusions

The acute aral toxicity of 3-(p-chlorophenyl)-1 y1l-dimethylurea was
found to vary considerably with species. For rats, the ALD was 7500 mg/kg
of body weight, but the LDg, was only 3600 mg/kg with confidence limits of
2900 to WLOO mg/kg. The AEOD for rabbits was 1500 mg/kg, while the value for
guinea pigs was 670 mg/kg. Slow respiration, lacrimation, and weakness were
characteristic clinical signs in all three species. In addition, the rats
were cyanotic and frequently paralyzed in the hind legs. The pathology found
when the rabbits and guinea pigs were autopsied was not well defined. The
rats, on the other hanl, showed a definite pathological pattern: The enimals
vhich died suffered frua pulmonary edema and congestion, which was freguently
accompanied by anemia of the liver, kidreys, and spleen; the survivors showed
evidence of methemoglobinemia with campersatory red blood cell formation in
the spleen and bone marrow., -

Repeated doses of 1500 mg/kg produced such severe cumu’ative toxicity
that all the animals had died by the end of the eighth treatinent. Pulmonary
edema and congestion as well as possible injury to the liver and kidneys were
apparent at autopsy. When the subacute doses were reducéd to 500 mg/kg, all
the animals survived. After they were sacrificed, autopsy revealed enlarged,
darkened, and congested spleens with foci of blood formation present, which
would imply methemoglobinemia with compensatory red blood cell formation.

Both male and female rats which were fed 0.5 per cent 3-(p-chloro-
phenyl) =1,1-dimethylurea in their diet consumed less food and gained less
weight than the control groups. They suffered from methemogiobinemia, which
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was cowensated for by jncreased red blood cell formation in the spleep and L
hone DArTOV. The rals receiving 0.05 per cent 3-(p-chlorcphenyl) 1,1~ . LT
dimethylures ghowed 0O clinical signe, but autopsy showed evidence of met- o
nemoglobin formation with compensatory erythropoiesia. Of the five peles
recelving 0,005 per cent 3- (p-chlorophenyl) —1,1-‘-dime'thylm'ea, ¢wo showed
evidence of methemoglobinemis and/or erythropoiesis. 'r':el semeles 1in this

at

was slightly Jower than the contral Jevel for all three groups, 0,005 and
0.05 per cent veing gimilar and 0.5 per cent pelng the jowest.

A 30 per ceot water paste of 3-(p-chloropheny1) -1l ,l-dinethylurea
was found to be practically non-irrita.ting to the jntact and proken skin
- of guinea pigs. 1t 4id not produce allergic pgkin sensitiza.tion.

A dose of 2250 mg/kg vBs applied to the skin of & rabbil to
determine the absorption toxicity of 3-(p-chlorcpheny1) —l,l-dimethyluree..
The animal showed 1o clinical slgns and no significant pathology:

' Chemical analyses of the urine of rats and doge ged 3-(p-chloro-
phenyl) —l,l-d.imethylurea showed that the metabolic product of 3-(p-chloro-
phenyl) —1,1-dimethy1urea. was a conjugate of p-chloroaniline.

From the data obtained from these experiments, 14 would appesar

that & moderate amount of skin contact with 3-(p-chlorophenyl) -1,1- e
dimethylures would not be parmful because it 1s mot an jrritant or & sensi-
¢izer, nor is 1t significantly gbsorbed through the gkin., On the other

hend, the compound may enter the vody by other routes to produce cuzulative
toxicity. It is therefore necessary that due care be exercised in the

generzl handling of 3-(p—chloropheny1) -l,l-dimethylm'ea.

TSOMERS OF 3-(p-cmmcrmm) .1,1-DIMETHYLUREA

The ortho and meta {somers, 3-(o-chlorophen’yl) -l,l-dimethylurea
and 3-(m-chlorapheny1) -1,1-dimethylures, yere also tested for toxicity to
determine hovw these compounds would campare with the pars compound. The
acute and subacute oral toxicity as well as skin irritation and sensitiza-
tion properties were determined for poth compounds. The eample of ortho
coupound was coded NB 2390-1k (gaskell No. 743); the mets igomer Was

§B 2390-20 (Beskell No. Tul).

_3;(o-chlorophen‘y1) .1,1-dimethylures -

Acute Orel Toxicity

The Approximate Lethal Dose (ALD) of 3-(o-chlo'rophenyl) -1,1-
aimethylurea vas found to be 3400 ng/ke of vody weight for male albino rats
vhen the material vwas administered by stomach tube as & 30 yer cent guspension
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in peanut oil. All the animals receiving 1000 mg/kg or more were pale and
Irequently cyasnotic, Labored respiration and incoordination were also
characteristic, Rats receiving lethal doses lapsed into a coma and died TR
within twenty hours with pulmonary edema and comgestion. Animals receiving - - -
subletha) doses lost weight for several days after treatment. When they o
were sacrificed ten days after treatment, autopsy revealed that the animal . o
re:;iving 1500 mg/kg suffered liver injury. The others showed no significant .
pathology. ‘ RN

Subacute Oral Toxicity

Doses of 680 mg/kg (one-fifth ALD) were .administered orally to o
each of six male albino rats five times a week for two weeks., Two animals
died after the third treatment, three after the fourth, and the last one
after the ninth., Autopsy revealed pulmonary edema and congestion, gastric i
ulceration and atony, and hepatitis. -

In view of these results » this test was repeated, using doses of Sl
400 mg/kg. The symptoms of this group were the same as the first, and two . .. i
of the six rats died of pulmonary edema and congestion, hepatitis, and
gastritis. The animals which survived were sacrificed ten days after the
final treatment. Autopsy showed consistent hepatitis.

: When the subacute dose was reduced to 300 mg/kg for another group i -
of rats, all stx survived. The animals were frequently pele, cyanotic, S

restless, and incoordineted. during the course of the treatments. They were -

sacrificed and autopsied ten days after the final treatment. Four of the

8ix rats showed evidence of hepatitis. The weight of the kidneys as well

as the liver was higher than the normal average, indicating the possibility

of kidney damage in addition to the hepatitis. S

Primary Irritation and Sensitization of the Skin

3-(o-Chlorcphenyl) -1,1-dimethylurea was found to be non-irritating to -
the intact skin of guinea pigs vhen the material was applied as a 33 or 50 per. -
cent water paste., On abraded skin » 8 15 per cent water pdste was mildly 4irri- -
tating and a 33 per cent water paste was moderately irritating. The compound S
d1d not produce allergic skin sensitization in guinea pigs.

Summa.rz

The ALD for 3-(o-chlorophenyl)-1,1-dimethylurea was found to be.
3400 mg/kg vhen the material was administered orally to rats. The animals
were pale, cyanotic, and incoardinated. Lethal doses caused prompt death due
to pulmonary edema and congestion. One sublethal dose produced hepatitis.

3-(o-Chlorophenyl} =1,1-dimethylurea was found to produce severe i
cumulative toxicity, Repeated doses of 680 mg/kg caused death due to ‘pulmonary .
edema and congestion in all six cases. Repeated doses of 40O mg/kg killed two
of six rats, and produced hepatitis in the four survivors. Whén the dose was . e
reduced to 300 mg/kg, all six animals survived. Four of these showed evidence ..
of hepatitis,
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A 33 or 50 per cent water paste of 3-(o-chlorophenyl)-l,l-dimethyiurea
wasg non-irriteting to the intact skin of guinea pigs. On abraded skin, the
33 per cent raste was moderately irritating, while a 15 per cent paste was
mildly irritating. No allergic skin sensitization was produced.

3:jm-Chlorqpheny1)-l,l-dinethyiurea

Acute Oral Toxicity A ,
- Approximate Lethal Dose (ALD) of 3-(m-chlorophenyl) -l:l-dimethyl-',‘_y,

material was administered by stomach. tube as a 30 per cent suspension in peanut .
oil. All the animalg were weak, pale, and cyanotic, The rats which received >
sublethal doges were sacrificed twelve days after treatment. Autopsy revealed -
large, dark, and congested spleens with foci of blood formation, but no .
abnormal deposition of blood pigment, There ig, therefore, no evidence of

oxysen. The animslg receiving the lethal dose died within twenty hours. The
Pathology suggested that the liver ang kidneys were affected.

Subacute Oral Toxicity

Doses of 500 mg/kg were administered orally to each of gix male
albino rats five times a week for two weeks. All of the animals showed dis-
confort, 1ncoordination, and weight loss. One rat became pale, Cyanotic,
and weak after the tenth treatment ang died of Pulmonary edema and congestion,
Two animals were sacrificed three days after the final treatment, and the
remaining three were sacrificed seven days later. The first two had spleens
that were large, dark, and congested, with foei of blood formation, oOf the
last three, two had congested spleens, one of which showed foci of blood
formation,

Primary Irritation and Sensitization of the Skin

A 33 per cent water paste of 3-(m-chloropheny1)-1,l-dimethy1urea
vas practically non-irritating to the intact skin and mildly irritating to
the broken gkin of guinea pigs, No allergic skin sensitization was produced.

Summary - -

The ALD for 3-(m-chlorqpheny1)-l,l-dimethylurea was found to de
7500 mg/kg when the compound was administered orally to rats. All the animals
became weak, pale, and incoordinated, Sublethal doses produced an enlargement,
darkening, and congestion of the spleen, with increased blood formation.

This compound wag also found to pProduce cumilative toxicity, causing
the death of one of six rats after the final treatment, Four of the survivors
showed large, dark, and congested spleens, with foci of blood formation pPresent,
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A 33 per cent water paste of 3'-(m-chloraphenyl) -1 ,l—d_imethylurea.
was found to be non-irritating to {ntact skin, and mildly irritating to
broken skin. It did not produce sensitization in guinea pigs.

Conclusions

The three isomers of 3-chlm‘ophenyl-l,1—dimethy1\n'ea (o-, m- and p-)
are of comparable acute toxicity.

The most marked cumulative ‘toxic effects were caused by the ortho
form; the meta form was almost as toxic; the parae form, in spite of its
definite effects, produced the least cumilative toxicity of the three.

It was found that 3-(p-chlorophenyl) -1,1-dimethylurea vas the least

jrritating to intact and broken skin, wvhile the ortho form was the most irri-

tating. None of the three isomers was found to be a sensitizer.

TETRAMETHYLUREA

The proposed use of tetramethylurea 88 & catalyst in the manufacture

of urea herbicides, as well as other possible jpdustrial applications of this
compound, made a preliminary investigation of its toxicity advisable. Acute
and subacute oral toxicity and skin irritation and sensitization properties
were studied, using a sample coded NB 2100-16 (Haskell No. 729). Detalls of
these determinations are as follows:

Acute Oral Toxicity '

The Approximate lLethal Dose (ALD) of tetramethylurea was found to
ve 2250 mg/kg of body weight for pale albino rats when the material wes
administered by stomach tube as & 20 or 4O per cent aqueous golution. The
rats which received lethal doses ghowed marked discomfort, weight loss, and
weakness. High lethal doses caused death within a fevw hours, while the lower
ones proved fatal after several days. The only anatomical evidence of
pathology was found in the liver, where variation in staining and in the size
of nuclel suggested a focus of toxic actiom. Animals receiving sublethal
doses showed an initial weight losg following treatment., They were sacrificed
ten days after treatment. The liver of one rat showed evidence of recovery
from toxic injury. The others showed no pathology.

—
—

Subacute Oral Toxicity

Doses of 450 mg/kg of body weight.(one-fifth ALD) were administered
orally to each of six male albino rats five times & week for two weeks. The
enimals lost weight during the treatments but regained over the weék end and
during the observation period. They were slightly palé and uncomfortable
during treatment, Three rats were sacrificed on the third day following the
Pinal treatment; the remaining three were gacrificed on the tenth day.
Autopsy revealed evidence of temporary injury to the kidneys and guggested

minimal injury to the liver.
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Primery Irritation and Sensitization ‘of the Skin

. Application of pure tetramethylures to the intact ‘skin of guinea pigs
caused an immediate, but temporary, strong qrritation. In original gtate or
as a8 50 per cent agqueous solution, this compound was moderately irritating to
scratched skin. Intradermal injections of 0.1 ml of the material in saline
caused mild jrritetion. The guinea pige aid not become sensitized to tetra-
methylurea. ‘ )

Summary and Conclusions

The ALD for tetramethylures was found to be 2230 ng/kg of vody weient L

for rats vhen administered orally. Animals receiving sublethal doses ghowed &
slight weight lose. The liver of ome of these animals showed evidence ol
jnjury; the other enimals showed no pathology. Lethal doses produced marked
dtscomfort, weight 1oss, and weakness. The only anatomical evidence of
pathology was found in the Xiver. _

- > o -

Repeated doses of vtetramethylurea produced cumlative toxicity,
injuring the kidneys and possibly the liver.

Tetramethylurea 4n its pure state was strongly jrritating to intact
skin and moderately jrritating to abraded skin. 1t 4id not produce gensitiza-
tion in guinea pigs.

The above data would indicate the advisability of handling tetra-
methylurea with reasonable care to avoid jrritating the gskin and to minimize
the possibility of systemic effects.

3-(ngKIDROPHENYL) -l,l-DIm‘rHY'LUREA INTERMEDIATES: p-CHLOROP}{BNYLUREA AND
p-CHLOROANILINE

The compound p-chlorophenylurea is an important intermediate in the
manufacture of 3-(p-chlorophenyl) -1,1-dimethylurea. gince it would be handled
extensively, an evaluation of ite oral and gkin toxiclity was carried out. Yor
these studies the technical product (Clevela.nd p-chlorophenylurea R Batch No. 2,
Haskell No. 577) vas used, It had e 93 per cent p-chloraphenylurea. content,
along with 6 per cent bia-(p—cl_xlorophenyl)urea, a normel by-product. Similar
determinetions were made using p-cthroeniline, enother 3+ (p-chlorophenyl) -
1,1-dimethy1\n°ea. intermediate. The sample used (NB 1332-40, Haskell No. 811)
had 8 99.5 pPer cent assay. Details of the tests on both of these i{ntermediates

are as follows!

p-Chlorgghenxlurea.
Acute Oral Toxicity

The Approximate Lethal Dose (ALD) wes found 1o ve 2250 mg/kg of body
weight for male albino rats when p-chlorophenylurea was administered by stomach
tube a8 8 25 or 30 per cent suspension in peanut oil. A1l of the animals ‘
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showed discomfort, weaikmess, incoordination, and weight 1loss. Animals L

receiving sublethal doses were sacrificed ten to thirteen days after treat- -

~ ment, The enimals receiving lethal doses died within one to three days. e
The pathogenesis for this group was not clear cut dbut might {nvolve injury
to the liver. ' ~

Subacute Oral Toxicity

Doses of 450 mg/kg of body weight (one-zifth ALD) weieuadminister‘edi*-’
orally to each of six male albino rats five times s week for two weeks. The -
- animals showed marked discomfort and weakness in their hind quarters. “They -
were pale and slightly cyanotic Quring the first week of treatment. " By the .
second week, discomfort and weakness were less marked and there was.mo .- -
cyanosis. Three rats were sacrificed three days after the final tra'o.tment. g
The remaining three were held until the tenth day, during vhich time they g
regained their original weights and continued to galn rapidly. Autopsies . .
revealed that p-chlorophenylurea may cause a temporary injury to the liver. -
Increased hematopoiesis was also found in two of the three animals which
were sacrificed three days after the fival treatment.

Primary Irritation and Sensitization of the Sk_in

A 33 per cent suspension of p-chlorophenylm'ea 4n 1 per cent poly-
vinyl alcohol was practically non-irritating to the {ntact skin and mildly
irritating to the abraded skin of guinea pigs. p-Chlorophenyl\rea did not
produce allergic gkin sensitization. .

Summary

The ALD for p-chlorophenylurea was found to be 2250 mg/kg of body
weight for rats when the material was administered orally. Discomfort,
weakness, jncoordination, and weight loss vere cbserved in all animals
treated. The pathogenesis for this group may involve injury to the liver,

Repeated doses of 150 mg/kg were found to produce 1iver damage and
increased hematopoiesis in two of three animals gacrificed three days after

the final trestment. Feither liver injury mnor increased hematopoiesis was
cbserved in animals which were sacrificed ten days after the f£inal treatment.
Thus, the cumlative toxic effect of p-chlorophenylure‘a would appear to be
temporary. L

A 33 per cent suspension of p-chlorophenylurea in 1 per cent poly-
vinyl alcohol was found to be neither a primary {rritaiit nor a gensitizer
when it was applied to the intact and abraded skin of guinea pigs.
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R-Chlorcaniline

Acute Oral Toxicity

as a 5 or 10 Per cent solution of P-chloroaniline in 3 per cent acetone-peanut
oll. A1l of the animals became pale, ¢yanotic, ang incoordinated, The higher

Doses of L0 mg/kg were administered orally to each of 81x msle
albino rats twvelve timeg during a seventeen-day period, During the first

A record of the organ weights at the time of sacrifice shows that
the gpleens were very large imediately after the treatment reriod, dut
there wmp o tendency toward recovery in twelve days, Pathological examing.

a definite reaction to the methemoglobinemia produced by the P-chloroaniline,
After a twelve-day Observation period, hovever, there vas almost complete

Primary Irritation ana Sensitization of the Skin

. A 33-per cent suspension of P-chloroaniline in 1 per cent Polyvinyl
alcohol was non-irritating to the intact skin of guinea prigs. A 10-per cent
suspension wag mildly irritating to broken gkin, No allérgic skin sengitiza-
tion was produced by P-chloroaniline,

flummary and Conclusions
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, Repeated doses of 40 weg/kg, given orally to rats, produced & definite
decrease in the number and hemoglobin content of the red blood cells. Animals
gacrificed after the final treatment shoved a definite reaction to the met-
hemoglobinexia which had been produced by the campound. After & tvelve-4sy

observation period there was almost complete recovery from the methemo-
Gldbinemilo .

A 33 per cent suspension of p-chlaroaniline vas non-irritating to

the intact skin, while a 10 per cent ‘suspension was rildly jrritating to the
abraded skin of guinea pigs. Ko allergic skin gensitization was produced.

ARALOGS_OF :-(p-CEDROPm) -1,1-DIME'I'EYT-UREA

1, l-DmethIl-}-ghenzlur ea

The oral toxicity was gtudied on an acute jevel by means of the ALD
and LDgg determinatfons and on 8 gubacute level by means of the administration e
of repeated doses equal to one-fifth ALD a8 well as a feeding test. The ,
problems of skin irritation and sensitization were also jnvestigated. For

these tests, & sample of 1 1-d1methy1-3-pheny1urea, coded IN 12,895-1,

Ho1ohs-2k (Baskell No. 598] was used.

Acute Oral Toxi city

The Approximate Lethal Dose (ALD) was found to ve 7500 mg/kg of
body weight for male albino rats when 1 ,1—d:lmethy1-3‘pheny1urea was
administered by gtomach tube as & 30 per cent suspension in peanut oil. The
lower gublethal doses caused no unusual clinical signs; the higher sublethal
doses produced discomfort, labored respiration, weakness, and irritability.
When these animals were sacrificed eight to thirteen days after treatment, 5
no significant pathology was found. The lethal doses caused the same eclinical
gigns as the high gublethal doses and proved fatal within & few hours. Ko
definite pathology was found, The suggested pathogenesis vas gastro-
enteritis, from which the animals receiving gublethal doses recovered.

The 1Dgy is more precise than the ALD as 8D egtimate of acute ’
toxicity. For t is determination, 8 series of dose jevels, spaced at equal
logarithmic intervals, was chosen. Five groups of ten male albino rats each
received 1 ,l-dimethyl-3-pheny1\n'ea in peanut o4l at the various dose levels.
The 1Dgy, Or dose that would kill 50 per cent of the animals, wes calculated

to be mg/kg, with confidence 1imits of 3560 to 11,520 m& kg. The snimals .
showed discomfort and weakness 1n the hind quarters after treatment. In addi-
tion, the higter doses produced pallor and cyanosis.. When the eanimals were
sacrificed twc weeks after treatment, there wasg patholog'ic'sl evidence of
gestritis. The animels vhich died ghowed comparable pathology.
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Subacute Oral Toxicity

Doges of 1500 mg/kg (one-£ifth ALD) were administered orally to.
each of six male albino rats five times 8 week for two weeks. The animals
became irritsble and weak and lost weight continucusly as the treatments
progressed. One animal died after the sixth treatment and another succumbed
after the tenth. Both of these animals suffered gastric atony with possible
liver damage. The four remaining animals were sacrificed ten days after the
iinal :reaunent. At sutopsy the spleens of all four showed foci of blood
ormation. ‘

A Teeding experiment was also conducted for a six-week period,
during vhich time ten rais (£ive male and five female) were fed a diet of
ground chovw containing 0.05 per cent 1,1-dimethy1-3-pheny1urea. o clinical
signs of toxicity were observed, Blood counts taken at the end of one month
were within the normal 1imits, The rats consumed 48 mg 1 ,l-dimethyl-3-pheny1-
uree/kg/rat/day. Vhen they vere gacrificed at the end of the gixth week, no
si_gniﬁcant pathology was found.

* Primsry Irritation end Semsitization of the Skin

A 33 per cent aqueous paste of 1,1-di.methyl- -phenylurea was found
to be practically non-irritating to the intact skin and moderately irritating
to the broken skin of guinea pigs. A 10 per cent solution in 1 per cent o
polyvinyl alcohol was very mildly irritating to the broken skin. l,l-Dimethyl- o
3-phenylurea dia not produce allergic skin sensitization 1n guinea pigs. L

Summary

The ALD of 1,1-dimethyl-3-phenylurea was found to be 7500 mg/kg when
the material was edministered orally to rats. High gublethal doses as well as
the lethal dose produced aiscomfort, labored respiration, weakness. and
nervousness. The animels which received gubletial doses showed no significant
pathology when they were sacrificed, The anirels which died showe? no definite =
pethology. The suggested pathpgenesis was gaatro-enteritis, from which the
animals receiving sublethal doses recovered.

The LDy was found to be 6400 mg/kg, with confidence limits of
3560 to 11,520 m@/ke. Those receiving higher doses pecame palc and cyanmotic.
Pathological examination of those animals which died as well as those that
were sacrificed revealed evidence of gastritis.

Repeated doses of 1500 mg 1 ,1-dimethyl-3-pheny1urea/kg body weight
produced weakness, irritabllity, and veight loss in rats. Two animals died
during the two-week treatment periocd. Both suffered gastric atony with
possible liver damage. When the four gurvivors were sactificed, foci of
blood formation were found in the spleens.

During & six-week feeding experiment, six rats were fed a diet of
ground dog chow containing 0.05 per cent 1,1-d1methy1-3-pheny1urea. They
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received an average of 48 mg/kg/rat/day. The rats showed no abnormal clinical .
signs and their hematology was normal, When they were sacrificed, no sig- .
nificant pathology was found,

A 33 per cent aqueous paste of 1,l-dimethyl-3-phenylurea was non-
irritating to intact skin and moderately irritating to broken skin, A
10 per cent solution was mildly irritating to broken skin, 1,1-Dimethyl-
3-phenylurea did not produce sensitization in guinea pigs.

3- ] B-Methgx_nhenxl! -1, l-dimethylurea

The acute oral toxicity of 3-(p-methoxyphenyl)-1,1-dimethylurea v
was investigated using the ALD and IDcy determinations., Subacute orsl = .- ..
toxicity and skin irritation and sensitization were also studied, For most . 7.
of these tests, a pure sample of 3-(p-methoxyphenyl)-1,l-dimethylurea coded - .
IN 14,741-1, H 1245-115 (Haskell No. 583) was used. For the LDg, determina- -
tion, however, a second sample, coded H 1245-161, was used, o

i

Acute Oral Toxicity

The Approximate Lethal Dose (ALD) was found to be 1500 mg/kg of
body weight for male albino rats when 3-(p-methoxyphenyl)-1,l-dimethylurea -
was administered by stomach tube as a 20 or 25 per cent suspension in B
15 per cent acetone-peanut 0il. The animals became weak and uncomfortable,
. Sublethal doges produced incoordination, while lethal doses caused paralysis .
. of the hind quarters. The animals which survived treatment showed no pathology -

vhen they were autopsied on the thirteenth day, The animals vhich died :
suffered pulmonary congestion and edema, No consistent pathology was R
demonstrated by this group.

For a more precise estimate of the acute oral toxicity of
3-(p-methoxyphenyl)-1,1-dimethtylurea, the LDy was determined, For this,
e series of dose levels, at equal logarithmic intervals, was chosen, Pour
groups of ten rats each were treated with 3-(p-methoxyphenyl)-l,l-dimethyl-
urea at the selected dose levels, The LD5p, or dose that would kill 50 per
cent of the animals, was then calculated to be 1750 mg/kg with confidence
limits of 1460 to 2100 mg/kg. The animals which survived treatment showed
no pathology when they were sacrificed two weeks later, Those animals which
died, however, showed evidence of gastritis, probably hepatitis, and possibly
nephritis,

Subacute Oral Toxicity

Doses of 300 mg/kg (one-£ifth ALD) were administered orally to each
of six male albino rats five times a week for two weeks:; The animals showed .
slight discomfort after the tenth trecatment, but no other élinical signs vere
cbserved, Three animals were sacrificed on the third day 6f observation; the
remaining three were sacrificed on the tenth day. No consistent pathology
was found, but there vere several indications of kidney damage,
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Primary Irritation and Sensitization of the Skin

A 33 per c'ent agueous paéte of 3-(p-methoxypheny1)-l,l-dimethylurea
Was found to be practically non-irritating to the intact and abraded skin of = :
Ruinea pigs. It 414 not produce allergic skin sensitization, . i

Summary
The ALD of 3-(p-methoxypheny1) =1,1-dimethylurea vas found to be -
1500 mg/kg when 1t was administered orally to rats. Discomfort, weakness, and -
‘ mcoordinatiqn developed. Lethal doses produced raralysis of the hind oL
quarters, Survivors showed no Pathology when they were sacrificed. No con-.
sistent pathology was demonstrated by the group which died. ‘

The 1D.. of 3-(p-methoxyphenyl) +1,1-dimethylurea was calculated to .
be 1750 me/kg wiff confidence 1imits op 1485 1o 2100 mg/kg. Burvivors showed .
no pathology when they were sacrificed. The animals that died, however, L
showed evidence of gastritis, probably hepatitis, and possibly nephritis.

Repeated doses of 300 mg/kg produced no unusuasl clinical signs and
uo consistent pathology. There were » however, several indications of kidpey - -

damage. S

iy SoBt aquecus paste of 3-(p-methoxyphenyl)-1,1-dinethylures
vas non-irritating to the intact and broken skin of guinea pigs. The animals
d1d not become sensitized to this chemical., ] _

3-(3,4-Dichlorophenyl) =1,1-dimethylurea -

This compound, 3-(3,h-dichloraphenyl) -1,1-dimethylurea, showed
excellent herbicidal properties. It was therefore hecessary to evaluate its
toxicity and compare the data with that obtained for the p-chlorophenyl .
compound. Using the submitted sample (IN 1%4,740-3, H~1309-k; Haskell No, 624), -
the acute and chronic oral toxicity for rats as well as the skin irritation -
and sensitization tests on guinea pigs were determined, The ninety-day feeding
test was carried out using a 98 per cent pure sample of 3-(3,h-dichlérophenyl)-.
1,1-dimethylurea coded NB 2643-5-1 (Haskell No. 1021), Details of thege
studies follow: P

Acute Oral Toxicitx

The Approximate Lethal Dose (ALD) for male albino rats was found to
be 5000 mg/kg of body weight when a 30 per cent suspension of 3-(3,4-d1chloro-
phenyl) ~1,1-dimethylurea in peanut oil containing 15 per cent acetone was
administered by stomach tube. Animals receiving sublethal doses showed dis-
comfort and slight incoordination after treatment., When these rats were
sacrificed twelve to thirteen days later their spleens appeared large, dark,
and congested, with numerous foci of blood formatton in all cases. The sug-
gested pathogenesis was blood destruction with coupensatory erythropoiesis.
The animals receiving lethal dogses died within twenty hours. They showed
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marked discomfort and incoordination after treatment, Within a few hours
they were unadle to move and had a very rapid heart rate. Autopsy revealed
pulmonary edema and congestion. :

. The LDgy vas also determined for this compound, For this test, &
series of dose lévels, spaced at equal logarithmic intervals, was chosen. -
Five groups, sach comsisting of ten pale albino rats, received the calculated .
dosage ,of 3-(3,had.iehlorophenyl) -1,1-dimethylurea in peanut oil. The IDg,
or dose that would kill 50 per cent of the animals, was calculated to be
3400 mg/kg of body weight with confidence 14mits of 2900 to 4000 mg/kg. All
the animals showed discomfort, weskness, 1abored respiration, lacrimation,
end cysnosis. The animals which died lost weight continually; the swrvivors ..
began to regain weight about a week after treatment. Autopsies were performed - Y
on a few of the survivors which had been sacrificed. The suggested patho- L
genesis was blood destruction and methemoglobinemia with campensatory red

blood cell formation.

Subacute Oral Toxicity

Doses of 1000 mg/kg (ome-fifth ALD) were administered orally to each. -
of six male albino rats five times & week for two weeks. During the treatment  _
period the animals were pale and uncomfortable and did not gain weight. Three
rats were sacrificed and sutopsied three days after the final treatment. The
spleens were large, dark, and congested. There were foci of blood formation
in both the spleen and the bone marrov. The three remaining rats were sacri-
ficed eleven days after the final treatment. One of the three had a dark,
enlarged, and congested spleen, and two of the animals showed foci of blood
formation. In all three cases, the spleen contained groups of dark brown
granules (hemosiderin) . The pallor of the animals and the hemosiderosis of
the spleen indicated probable red blood cell destruction. The erythropoiesis

vas & compensatory mechanism.

Ninety-Day Feeding Test

Three groups of rats, each consisting of five males and five females,
were fed a known amount of 3-(3,h-dichlorophenyl) -1,1-dimethylurea in ground
chow. Their food and water consumption and weight records were compared with
those of the control male and female rats. The three test groups received
0.005, 0.05, and 0.5 per cent 3-(3,4-dichlorophenyl) -1,1-dimethylures,
respectively. Blood samples were taken before the animals were sacrificed.
Blood counts are shown in Table II. The experiment terminated in about ninety

days.

Both the male and female rats receiving 0.005 per cent 3-(3,h-di-
chlorophenyl)-1,1-dimethylurea gained almost as much weight and counsumed
almost as much food as did the controls. No clinical signy were observed,
and no pathology was found vhen they were sacrificed.

The male rats receiving 0.05 per cent 3-(3,h-dichlorophenyl) -1,1-
dimethylurea compared favorably with the control animals in weight gain and
food and water consumption. The females gained less weight and consumed
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less food than the controls. They also appeared cyanotic. In spite of -
these clinical signs of methemoglobinemia in the females, autopsy revealed
. no significant pathology in either sex. B

The rats receiving 0.5 per cent 3-(3,k-dichlorepbienyl)-1,1-
dimethylurea were pale and cymnotic during most of the experiment, Their
growth rate was steady, but much lower than the controls for both sexes.

Their food consumption was also lower. Blood samples showed slightly S
abnormal hematology. When the animals were sacrificed and autopsied, 5
chronic methemoglobinemia was & consistent finding. Clinically it was
characterized by cyanosis. Pathologically it was indicated by the brown

color of the blood and organs. Enlargement of the spleen, hemosiderosis,

and increased blood formation were also found, '

Primary Irritation and Sensitization of the Skin

A 50 per cent water paste of 3-(3,k-dichlorophenyl)-1,l-dimethyl-
urea was found to be non-irritating to the intact skin and moderately irri-
tating to the broken skin of guinea pigs., Mild irritation of broken skin
was caused by a 10 per cent aqueous suspension, 3-(3,4-Dichlorophenyl)-
1,1-4imethylurea 4id not produce allergic skin sensitization, i

Summary and Conclusions

- The ALD of 3-(3,4-dichlorophenyl)-1,1-dimethylurea wes found to

be 5000 mg/kg of body weight when administered oraily to male albino rats.
Sublethal doses caused weakness and incoordination. Peathological evidence
of blood destruction end/or methemoglobinemia was found. Lethal doses
produced prompt death from pulmonary edema, Some liver and kidney damage
vas also apparent,

The LDcy was calculated to be 3400 mg/kg of body weight, with
confidence limita of 2900 to 4000 mg/kg. The suggested pathogenesis was
blood destruction and methemoglobinemia, with compensatory red dlood cell
formation,

Repeated doses of 1000 mg/kg caused some cumulative toxicity,
The animals which were sacrificed two days after the final treatment showed
evidence of compensatory blood formation. The animals sacrificed eleven days
after the treatment showed hemogsiderosis of the spleen, which would indicate
blood destruction,

The ninety-day feeding test revealed that a dose of 0,005 per cent
3-(3,4-dichlorophenyl)-1,1-dimethylurea in the food cotisumed caused no
epparent harm to rats., The females receiving 0,05 per c¢ént 3-(3,4-dichloro-
phenyl) -1,1-dimethylurea showed clinical signs of methenoglobinemia, but thé

- males were unaffected, Both the males and females receiving 0.5 per cent
: 3-(3,4-d1chlorophenyl) -1,1-dimethylurea showed clinical ahd pathological
evidence of chronic methemoglobinemia.
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A 50 per cent water paste of 3-(3,k-dichlorophenyl) -1,1-dimethyl- -
- aures produced no irritation of intact skin and moderate irritation of
. broken skin of guines pigs. It is not a sensitizer.

ks in the case of 3-(p-chlorophenyl)-1,1-dimethylures, it would
appear that & moderate amount of skin contact with 3-(3,4-41ichlorophenyl) -
1,1-dimethylurea would not be harmful because the material is non-irritant
and not a sensitizer. On the other hand, due care must be taken wvhen
handling 3-(3 ,_h-c'.ich],oraphenyl) =1,1-dimethylures because of its cumulative
oral toxicity. Its toxic action is simiiar to that of 3-(p-chlorophenyl) -
1,1-dimethylurea, producing dlood destruction and methemoglobinemia,

-(3.4-DICHLORCPHENYL) -1 ,1-DIMETHYLUREA ‘INTERMEDIATES: _3,4-DICHLOROANILINE i
= h;,‘rﬁ‘—_—‘”-nxmormnum ,

Two intermediates involved in the manufacture of 3-(3,4-d1ichloro- Lo
phenyl) -1,1-dimethylurea are 3,4-dichloroaniline and 3 ,b-d4chlorophenylurea. -
It 48 therefore desirable to have the preliminary orel and skin toxicity L
evaluation for both of these compounds, The dichloroaniline sample was Co
pure, dbut the 3 ,i-dichlorophenylurea contained approximately 18 per cent
1,3-bis-(3,4-dichlorophenyl)urea and 4 per cent dichloroaniline. 3,4-Di-
chlorophenylurea of this composition would normally be handled in the plant. ..
The dichloroaniline sample (11-9-51, Gerjovich) was designated Haskell No. L
- 730. The 3,k-dichlorophenylurea sample (2098-38, No. L) w8 designated.
’ Haskell No, T31. _ ’

- 3,k-Dichloroaniline

Acute Oral Toxicity

The Approximate Lethal Dose (ALD) was found to be 670 mg/kg of ;
body weight for male albino rats when 3 ,4-dichloroaniline was administered = .
by stomach tube as a 10 per cent solution in peanut oil, All of the animals
showed some discomfort after treatment, Tue higher doses produced general
weakness, diarrhea, and cyanosis. The blood and organs of those animals

which died were red-brown, indicating death from acute methemoglobinemia.

When the survivors were sacrificed ten days after treatment, they showed
evidence of having had methemoglobinemia: the spleens were large, dark,

and congested; and increased blood formation was found in the spleen and

hone marrow,.

Subacute Oral Toxicity

Doses of 134 mg/kg (one-fifth ALD) were given orally to each of
' six male albino rats five times a week for two weeks., Duiing this treatment
- period, the animals were uncomfortable, scmevhat weak, and 8lightly cyanotic.
' Body weights were practically unaffected.
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Three rats were sacrificed on the third day after the final treat-
Bent; the remaining three were sacrificed on the tenth day. The spleens of
the latter group were somevhat large and dark, but the enlargement was not
48 marked as that noted in the first group, Erythropoiesis was also more
warked in the first group. The animals sacrificed on the third day thus
showed partigl recovery from mtheuoglobinemia, vhile those sacrificed on

Priia_rz Irritation and Sensitization of the 8kin

A 33 per cent agueous paste of 3,4-dichloroaniline was non-irritati
to the unbroken skin of young guinea pigs, but was nildlir irritating to the ,
‘intact skin of ola rigs. A 10 per cent suspension of 3,4-dichlorocaniline in
1 per cent polyvinyl alcohol was mildly irritating to the sbraded skin of
both young and ola 8uinea pigs. Repeated applications of this material pro-

duced an allergic gkin sensitization in guinea pigs,

Summary

The ALD for 3,k4-aichloroaniline was found to be 670 mg/kg for rats
vhen the material vas administered orally., All levels tested produced met.-
hemoglobinemia, from which recovery was possible at the lower dose levels.

A compensatory erythropoiesis was noted in all cases when the survivors were
sacrificed., Animglg receiving lethal doses died of acute methemoglobinemia,

Repeated doses of 134 mg/kg (one-rifth ALD) given orally also pro-
duced methemoglobinemia in rats. Those animals vhich were sacrificed on
the third day after the final treatment had partially recovered, while those
sacrificed on the tenth day showed almost camplete recovery from the met- '
hemoglobinemia,

A 33 per cent aqueous paste of 3,L-dichloroaniline was Practically
non-irritating to the intact skin of guinea pigs., A 10 per cent suspension
in polyvinyl alecohol was mildly irritating to abraded skin, 3,4-Dichloro-

3,4-Dichlor ophenylures

Acute Oral Toxicity

. The Approximate Lethal Doge (ALD) was found to be 1000 vg/kg of
body weight for male albino rats when dichloraphenylm“ea was given by stomach
tube as & 20 per cent suspension in peanut oil, The sfimals became weak and
incoordinagte. Higher doses produced unconsciousness. Thoge animals which
survived treatment were-sacrificed ten to eleven days _ht‘er. In spite of s
the severe clinical signs cbserved, no rathology was found in these survivors. -
Lethal doges » however, produced damage to the liver and/cz the kidneys. Tt
is therefore possible that sublethal doses may cause temporary damage to the
liver and kidneys,
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Subacute Oral Toxi city

Doses of 200 mg/kg (one-fifth ALD) were administered orally to
each of gix male albino rats five times a week for two veeks, There was a
marked initial weight loss which was almost regained by the end of the
treatment and observation periods. The reactions to the Pfirst dose were
marked discomfort, weakness, and incoordinationm, Subsequent doses caused - -
similar but less severe reactions. The three animals which vere sacrificed -
three days after the final treatment showed evidence of liver damage, Of -
the three animals which were sacrificed ten days after the final trectment,
two showed no pathology, The third showed evidence of regeneration from

kidney injury,

Pr’M Irritation and Sensitization of the Skin

A 33 per cent aqueous paste of dichlorophenylurea produced moderate -
irritation vhen applied to the intact skin of guinea pigs. A 10 per cent :
suspension was also moderately irritating to abraded skin., After repeated
applications, the irritation caused by dichlorophenylurea was greater, indi-
cating skin sensitization, The same set of guinea pigs then received the
senglitizing treatments with 3-(3,h-d1chlorophepy1) -1,1-dimethylurea, dbut no -
cross-sensitization was produced., It is possible that the 4 per cent
dichlorosniline in the dichlorophenylurea sample caused the sensitization

. of this group of guinea pigs, for dichloroaniline alone has been found to
. Produce sensitization. The application of dichlorophenylurea to the skin
of guinea pigs already sensitized to 3,4-dichloroaniline indicated that
dichlorophenylurea of this degree of purity is s potential sensitizer,

’Stmarx

The ALD was found to be 1000 mg/kg of body weight when dichloro-
phenylurea was given orally to rats., Sublethal doses produced weakness and
incoordination, but no Pathology was found when these animals were sacri-
ficed ten days after treatment. Lethal doses caused marked weakness, in-
coordination, and unconsciousness, Autopsy revealed damage to the liver
and possibly the kidneys. It is possible that sublethal doses cause similar,
but temporary, injuries.

Repeated oral doses of 200 mg/kg produced weakness , discomfort, and
incoordination in rats., Three animals were sacrificed three days after the
final treatment and showed evidence of liver damage, When the three remain-
ing animals were sacrificed ten days after the final treatment, two showed
no pathology; the third showed evidence of regeneratioft from kidney injury,

The application of dichlorophenylurea as & 33 per cent aqueous paste -
on intact skin and a 10 per cent suspension on abraded #kin produced moderate
irritation, Dichlorophenylurea was found to be a potential skin sensitizer
for guinea pigs, but sensitization may have been due to the 4 per cent of
3,4-dichloroaniline present in the sample.
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ANALOGS OF 3-(3,%-DICHLORCPIENYL) «1,1-DIMETHYLUREA

The following analogs of 3-(3,h-dichloropheny1) -1,1-dimethylurea
were submitted for preliminary oral toxicity studies: '

' 1-(3,h-dich1oropbeny1)-1,3,3-tz1mettw1urea (Baskell No. 1160)

1-(3,4-a1chloropheny1) -3-methylures (1 15,654-5; NB 2637-31; .
Haskell No, 1029)

3-(3,h-dicblorapheny1)-l,l-diethylm'ee (IN 15,624-1;
KB 2126-190; Haskell No, 1026)

3-(3,h-dichloropheny1) ~1l-methyl-1-1sopropylurea (IN 16,386;
NB 2126-151; Haskell Ko, 1027 '

'3-(3,4-a1ehlorophenyl) -1-methy1-1-gse-butylures (I 16,393-2;
NB 2637-1; Haskell No, 1028) _ _

Acute oral toxicity, as estimated by the Approximate Lethal Dose, was
determined for all four ¢ . LD5y was also determined using
1-(3,h-dichlorcphenyl) -3-methylurea. Subacute oral tests were done using
1-(3 s4-dichlorophenyl ) -3-methylurea and 3-(3 »l+-d1chlorophenyl) -1 »1-diethyl.
urea,

1-(3,’&-Dichloropheny1) -1,3,3~trimethylures -

Acute Oral Toxi city

duced marked weakness and discomfort and slow, irregular respiration. The
animals died overnight, but the pathogenesis was not arparent, The animgl
vhich received 1000 mg/kg was markedly 111 but survived, 'Lower doses pro-
duced no clinical signs, When thege animals were sacrificed nine to ten
days after treatment » two of them showea numerous foci of blood formation
in the spleen, the significance of which 1s not understood,

Subacute Oral Toxi eity

: Daily doses of 300 mg/kg were aduinistered ten times to each of
six male albino rats, The animals showed a marked initial weight loss but
improved during the second week. During the last five treatments, slight
salivation and pallor were noted, Three of the rats were sacrificed after
the tenth treatment; the other three were sacrificed ten days later. No
significant pathology was found, although one animal showed evidence of
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 Bumary -
1-(3,k-Dichlorophenyl)-1,3,3-trimethylures is a slightly toxic

‘ compound, the ALD being 1500 ma/kg. Lethal doses were rapidly fatel, but - -
the pathogenesis was not apparent. : ‘ o

Ten repeated doses of 300 mg/kg produced no cumlative toxicity,
Although the growth rate was retarded, no significant pathology was found -
when the animals were sacrificed, - S

The numerous foci of blood formetion in the spleens of three test
animals may be cofncidental to the experiments, More extensive feeding = -
tests would be required to determine whether or not these effects were sig- *'.
nificant and were definitely related to the chemical ingested.

1-(3,4-Dichlorophenyl)-3-methylurea

Acute Orai Taxicitz

The Approximate Lethal Dose (ALD) was found to be 3400 ng/kg vhen -
1-(3,4-aichlorophenyl) -3-methylurea was administered by stomach tube to male -

albino rats as a 25 or 30 per cent suspension in peanut oil, Doses of S

1000 mg/kg up to 7500 mg/kg produced marked discomfort and weakness, Lethal

doses caused unconsciousness, Within a week after treatment, rats receiving

sublethal doses had recovered from the clinical effects of the compound, -

. Thege survivors were sacrificed eleven days after trestment, Autopsy of all
the rats revealed no significant pathology. : o

To gain a more accurate estimate of the acute aral toxicity of
this compound, the IDsy was determined., By selecting eight dose levels at
equal logarithmic intervals, the dose that would kill 50 per cent of the
rats wvas calculated to be 1600 mg/kg, with confidence 1imits of 2030 and
1260 mg/kg. This value is much lower than the LD for either 3-(p-chloro-
phenyl) ~1,1-dimethylurea or 3-(3 ,h-dichlorophenyl‘);el,l*dimethylm'ea, ind{-
cating that 1-(3,k-dichlorophenyl)-3-methylurea is mare toxic than the other
two campounds,

Subacute Oral Toxicity

Doses of 680 mg/kg were administered orally to each of six male
albino rats five times a week for two weeks. All of these animals showed
marki:d cyanosis, incoordination, weekness, and nervousness. Three animals
died during the treatment period. Autopsies showed gastritis and possidle
iiver damage in all three cases., The spleens were &l&d large and congested,
ard foci of blood formation were present, One of the surviving rats was
sacrificed after the tenth treatment. This spleen was also dark and con-
gested, with numerous foci of blood formation, These cases of increased
erythropoiesis were probably the result of blood destruction, When the two

i remaining rats were sacrificed ten days after the final treatment, no
vathology was found, indicating complete recovery from the dlood destruction, -
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Summary

The ALD was found to be 3400 ng/kg when 1-(3 ,h-’dichlorophenyl)- .
administered orally to rats. In spite of clinical signs

3-methylurea vas

injury vas found

. The LDc, was found to be

1imits of 2030 and 1260 mg/ke.

such as discomfort and wealmess, 1o pathological evidence of chemical

1600 mg/kg, with confidence

Repeated doses of 680 ng/kg produced temporary toxic injury to the
stomech, liver, and red blocd cells. .

3-(3 ,u.mch:Lorgghég;) -1,1-diethylures
Acute Oral Toxieit

The

Approximate Lethal Dose (ALD)

vas found o be 5000 mg/kg vhen - -

3-(3,h-dichlorophenyl) -1,1-diethylurea was administered by stomach tube to .
as a 25 per cent suspension in peanut oil. Doses exceeding . -
1500 mg/kg produced marked discomford and weakness. High doses brought . .
rapid death from gastro-enteritis. Lover doses gave no evidence of residual .

vhen the snimals were sacrificed tem days after treatment. ' :

male albino rate

gastro-enteritis
There was eviden

ce, however,

possibility of blood destruction.

Subacute Oral Toxicity
o Doses of 1000 mg/kg were edministered orally to each of six male

albino rats five

ments, the animals ghowed discomfort,
persisted throughout the second week

times a week for two weeks .

of increased erythropoiesis, indicating the

After the first week of treat-

weakness, and cyanosis. These symptoms -
of treatment. Their urine appeared s

quite browe. Some cyanosis was still evident four days after the final

treatment, Three animals were sacr

showed compensat

ory erythropoiesis.

ificed after the final treatment. All
Another anima) died of a coincidental

lung abscess on the third day of observation. When the two remaining
animals were sacrificed ten days after the final treéatment, no significant
pathology vas found.

Sumary

The ALD was found to be

5000 mg/kg vhen the material was admin-

jstered orally to rats, MHigh doses produced death from gastro-enteritis.

poiesis.

Repeated doses of 1000 ng/kg also produced temporary compensatory erythro-

3-(3,4-D1 chlorophenyl) -1 -isopropyl-1-methylures

Acute Oral Toxicity

. The Approximate Lethal Dose (ALD)

vhen 3-(3,4-dichloroph
stomach tube as a 20 or 30 pe

was found to exceed 7500 mg/kg

enyl) -1-isopropyl-l-methylurea was administered by
r cent suspension in peanut oil to male albino
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rats. No clinical signs were observed, When the animals were sacrificed

teu days after treatment, there was no significant pathology. Bince this .
compound profduced no apparent toxic effects, no further tests vere required.;v

3-‘ 3,_1&-D1ch1‘aropbegz1! =1-sec-butyl -1-methylurea

Acute Oral ';'oxicitx

‘ The Approximate Lethal Dose (ALD) was found to exceed 11,000 mg/kg
vhen 3+(3,4-dichlorophenyl)-1l-sec-butyl-l-methylurea vas-sdministered by
stomach tube as & 30 per cent suspension -in peanut oil to male albino rats,
_Fo:clinical signs were observed, - When the rats were sacrificed ten days -

.

after treatment, no pathology attiributable to the test chemical was found,

‘Further tests were not required for this compound,

. THE TOXICITY OF THE UREA HERBICIDES, INTERMEDIATES, AND CATALYSTS (S!MMARY)“;v
A brief resume' of the toxicity tests is given in Tables III ahd IV.

Acute Oral Toxicity | )

None of the compounds in the group tested proved to be very toxic :
when single doses were given orally. The two aniline intermediates, p-chloro-
aniline and 3,4-dichloroaniline, are moderately toxic, the ALD values being -
200 and 670 mg/kg, respectively, The other intermediates, p-chlorophenylurea ' -
and 3,k-dichlorophenylurea, and the catalyst, tetramethylures, are slightly %
toxic, o e d

Most of the urea herbicides are classified as slightly ‘toxic
because the ALD and/or LD5° values are above 1000 and belovw 5000 mg/kg. In . "
this group are: 3-(p-chlérophenyl)-1,1l-dimethylures; 3-(3,4-dichlorcphenyl) -
1,1-dimethylurea; 3- o-chlorophenyl) -1,1l-dimethylurea; 3-(p-methoxypheny1¥- L
1,1-dimethylurea; 1-(3,4-dichlorophenyl)-1,3,3-trimethylurea; 1-(3,4-dichloro-
phenyl) -3-methylurea; and 3-(3,h-dichlorophenyl)-1,1-diethylurea. L

The remaining urea compounds are practically nontoxic: 3-(m-chloro- o
phenyl) -1,1-dimethylurea; 1,1-dimethyl-3-phenylurea; 3-(3,4-d1chlorophenyl)- .
1-isopropyl-l-methylurea; and 3-(3,4-diclioropheny) )-).-ggc-butyl-l-methylurea. . -

Subacute Oral Toxicity

When doses equal to one-fifth of the ALD were administered ten
times, the following compounds were found to produce fatally cumulative toxic
effects in at least one of the six test animals: 3-(p<chiorophenyl)-1,l1-
dimethylurea; 3-(o-chlorcphenyl)-1,1-dimethylurea; 3=(fischldrophenyl)-1,1- :
dimethylurea; 1,1-dimethyl-3-phenylurea; and 1-(3,l4-8ichlorophenyl)-3-methyl- o
ures,
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: Poxic effects resulting in pathology dut no fatalities were pro-
duced by repeated doses of: 3.(3,4-dichlorophenyl) -1,1-dimethylures; C
3-(.3,h-aiehlorophen{1) -1,1-diethylurea; tetranethylurea; p-chlorpphenylurea; ~ .
p-chlorocaniline; 3, «dichloroaniline; and 3,l4-dichlorophenylurea. .. At least
partisl recovery from toxic effects was noted ten days after the final treat<
ment with each compound, . L

Repeated doses of 1-(3,b4-d1chlorophenyl) -1,3,3-trimethylurea pro-
duced no pathological evidence of cumulative toxicity., ‘The .cumulative toxic
eftects of 3-(3,lk-dichlorophenyl) -1-isopropyl-l-methylures -and 3-(3, 441~
chlorophenyl) -1-gec-butyl-1l-methylurea were not determined because both com-.
pounds were practically nontoxic vhen given in single large doses. o

Short-term feeding tests using 3-(p-s&lorbphenyl)-41,,].,gdihpthyl\n'§a;,:
3-(3,4-dichlorophenyl)-1,1-dimethylures, and 1,1-dimethyl-3-phenylurea were

1,1-dimethylurea produced some _methemoglobinemin at the two lower levels and
definite methemoglobinemia at the highest level when fed to rats for six
weeks. The same dietary levels of 3-(3,4-aichlorophenyl) -1,1-dimethylurea, -
vhen fed to rats for three momths, produced definite methemoglobinemia at
the highest level only. Feeding l ,1-dimethyl-3-phenylurea as 0,05 per cent -
of the diet for six weeks produced no toxic effects. _

Primary Irritation and Sensitization of the Skin

Of the eleven compounds tested, only two showed sensitization R
properties: 3,k-dichlorceniline is a strong sensitizer, while 3,l4-dichloro- L
phenylurea may be a potentisl sensitizer.

The only campound vhich was found to be a strong primary jrritant
vas tetramethylurea. )

The following compounds were relatively non-irritating to intact . i
skin, wvere mildly irritating to ebraded skin, and were not sensitlzers: Coe
3-(3 ,h-dichlorophenyl) «1,l-dimethylurea; 3-(o-chlorophenyl) -1,1-dimethylurea; . B
3-(m-chlorophenyl) -1,1-dimethylurea; 1,1-dimethyl-3-phenylurea; p-chloro- ..
phenylurea; and p~-chlorceniline.
Neither 3-(p-chlorophenyl)-1l,l-dimethylurea for 3-(p-methoxyphenyl) =
1,1-dimethylurea produced any irritation or sensitizatiom, o

The five remaining campounds vere not tested for skin effects.

Conclusions

None of the urea herbicides tested proved t6 be very toxic under
acute conditions. With the possible exception of 1-’(3,‘&-‘-’dichlorophenyl) -
1,3,3-trimethylures, however, all of them produced sche cumulative ‘toxie
effects.
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LOW
Acute Oral Toxicity
3-(p-chlorophenyl)-1,1-dimethylurea
3-(o-Chlorophenyl)-1,1-dimethylurea
3-(m-Chlorophenyl)-1,1-dimethylurea
Tetramethylurea
p-Chlorophenylurea
1,1-Dimethyl-3-phenylurea
3-(p-Methoxyphenyl)-1,1-dimethylurea
3(-3,4-Dichlorophenyl)-1,1-dimethylurea
3,4-Dichloroaniline
3,4-Dichlorophenylurea
1-(3,4-Dichlorophenyl)-1,3,3-trimethylurea
1-(3,4-Dichlorophenyl)-3-methylurea
3-(3,4-Dichlorophenyl)-1,1-diethylurea
3-(3,4-Dichlorophenyl)-1-isopropyl-1-methylurea
3-(3,4-Dichlorophenyl)-1-sec-butyl-1-methylurea
Subacute Dietary Toxicity y
“3-(p-chlorophenyl)-1,1-dimethylurea == -~
(—-Tmfn-émyr;s—_pheny—lméa——m— - "’/j m f ( / oy 77
Acute Dermal Toxicity
3-(p-chlorophenyl)-1,1-dimethylurea
Dermal Irritation
3-(p-chlorophenyl)-1,1-dimethylurea
3-(o-Chlorophenyl)-1,1-dimethylurea
3-(m-Chlorophenyl)-1,1-dimethylurea
p-Chlorophenylurea
p-Chloroaniline
1,1-Dimethyl-3-phenylurea
3-(p-Methoxyphenyl)-1,1-dimethylurea
3(-3,4-Dichlorophenyl)-1,1-dimethylurea
3,4-Dichloroaniline
Dermal Sensitization
3-(p-chlorophenyl)-1, 1-dimethylurea
3-(o-Chlorophenyl)-1, 1-dimethylurea
3-(m-Chlorophenyl)-1, 1-dimethylurea
Tetramethylurea
p-Chlorophenylurea
p-Chloroaniline
1,1-Dimethyl-3-phenylurea
3-(p-Methoxyphenyl)-1,1-dimethylurea
3(-3,4-Dichlorophenyl)-1, 1-dimethylurea




MEDIUM
Subacute Oral Toxicity

Subacute Oral Toxicity

Tetramethylurea

p-Chlorophenylurea
3-(p-Methoxyphenyl)-1,1-dimethylurea
3(-3,4-Dichlorophenyl)-1,1-dimethylurea
3,4-Dichloroaniline
3,4-Dichlorophenylurea
1-(3,4-Dichlorophenyl)-1,3,3-trimethylurea
3-(3,4-Dichlorophenyl)-1, 1-diethylurea

3-(p-chlorophenyl)-1,1-dimethylurea
3-(0-Chlorophenyl)-1,1-dimethylurea
3-(m-Chlorophenyl)-1,1-dimethylurea
p-Chloroaniline
1,1-Dimethyl-3-phenylurea
1-(3,4-Dichlorophenyl)-3-methylurea

Dermal Irritation

Tetramethylurea
3,4-Dichlorophenylurea

Acute Oral Toxicity

p-Chloroaniline

Dermal Sensitization

3,4-Dichloroaniline
3,4-Dichlorophenylurea
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3-(p-chlorophenvyl)-1,1-dimethylurea

L

Subacute oral toxicity is of low concern. Rats were exposed to 500 mg/kg for 5 days/week
for 2 weeks. There were no deaths. Clinical signs included weakness, cyanosis and weight
loss, and autopsy revealed spleen abnormalities. In a second study, 6/6 deaths in rats exposed
to 1500 mg/kg 5 days/week for 8 treatments. Clinical signs included discomfort and
weakness; autopsy revealed abnormalities of the lungs, liver, kidneys and spleen.

L

Acute oral toxicity is of low concern based on a calculated LDs of 3600 mg/kg in rats, 670
mg/kg in guinea pigs, and 1500 mg/kg in rabbits. In rats, signs of toxicity included
weakness, cyanosis and hind leg paralysis at sublethal doses, and labored respiration, marked
weakness and unconsciousness at the higher doses. Abnormalities of the spleen, lungs, liver
and kidneys were observed at autopsy. In guinea pigs, signs of toxicity included weakness
and weight loss at sublethal doses, and weakness and paralysis with slow respiration at lethal
doses. In rabbits, signs of toxicity included weakness at doses of 670 and 1000 mg/kg. No
clinical signs were observed at doses of 200 and 450 mg/kg.

n
/{ / \ 0 AU/’ ’/’Q

Subacute dietary toxicity is of Jow concern based on no deaths in rats (5/sex/dose) exposed to
0.5, 0.05 and 0.005% in the diet for 6 weeks (equivalent to 250, 25 and 2.5 mg/kg/day,
respectively). Methemoglobinemia and/or compensatory red blood cell formation was
observed at all doses; at 2.5 mg/kg/day, rats were pale and cyanotic with evidence of
degenerated cells in the blood.

L

Acute dermal toxicity is of low concern based on no deaths (0/1) in a male rabbit exposed to
2250 mg/kg.

L
Dermal irritation is of low concern based on no irritation in guinea pigs.
L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.

3-(0-Chlorophenyl)-1.1-dimethvlurea




M

Subacute oral toxicity is of medium concern based on lethality in rats exposed to 680, 400
and 300 mg/kg, 5 days/week for 2 weeks. Mortality and corresponding doses (mg/kg) were
6/6 (680), 2/6 (400) and 0/6 (300). Clinical signs included paleness, cyanosis and restlessness
and incoordination (300). Autopsy revealed hepatitis (all doses), pulmonary edema and
congestion and gastritis (2400), and gastric ulceration and atony (680).

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 3400 mg/kg in
rats. Clinical signs included paleness, cyanosis, labored respiration and incoordination (21000
mg/kg); coma preceding death and pulmonary edema and congestion were observed at lethal
doses. Liver injury was observed at autopsy at 1500 mg/kg.

L

Dermal irritation is of low concern based on no irritation in guinea pigs.

L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.

3-(m-Chlorophenyl)-1,1-dimethylurea

M

Subacute oral toxicity is of medium concern based on 1/6 deaths in rats exposed to 500
mg/kg, 5 days/week for 2 weeks. Clinical signs included discomfort, incoordination, weight
loss, paleness and cyanosis. Abnormalities were observed in the lungs and spleen.

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 7500 mg/kg in
rats. Clinical signs included weakness, paleness and cyanosis. At autopsy, abnormalities
were observed in the spleen at sublethal doses, and liver and kidneys in the decedents.

L

Dermal irritation is of low concern based on no irritation in guinea pigs.

L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.



Tetramethylurea

M

Dermal irritation is of medium concern based on temporary, strong irritation in guinea pigs
exposed by topical application and intradermal injection.

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 2250 mg/kg in
rats. Discomfort and weakness were observed at sublethal doses; liver pathology was noted at
autopsy.

L

Subacute oral toxicity is of low concern based on no deaths (0/6) in rats exposed to 450
mg/kg, 5 days/week for 2 weeks. Minimal kidney and liver injury were observed at autopsy.

L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.

p-Chlorophenylurea

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 2250 mg/kg in
rats. Clinical signs included discomfort, weakness and incoordination. Liver injury was
reported at lethal doses.

L

Subacute oral toxicity is of low concern based on no deaths (0/6) in rats exposed to 450
mg/kg, 5 days/week for 2 weeks. Clinical signs included hind quarters discomfort and
weakness, paleness and cyanosis. Increased hematopoiesis and temporary liver damage were
reported.

L

Dermal irritation is of low concern based on no irritation in guinea pigs.

L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.




p-Chloroaniline

M

Acute oral toxicity is of medium concern based on an approximate lethal dose of 200 mg/kg
in rats. Clinical signs included paleness, cyanosis and incoordination (all doses), and marked
weakness (>80 mg/kg). Hepatitis and methemoglobinemia were observed in the decedents.
M

Subacute oral toxicity is of medium concern based on cyanosis and incoordination observed
in rats exposed to 12 treatments of 40 mg/kg over a 17 day period. There were no deaths
(0/6). Spleen enlargement and reversible methemoglobinemia were reported.

L

Dermal irritation is of low concern based on no irritation in guinea pigs.

L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.

1,1-Dimethyl-3-phenylurea

L

Subacute oral toxicity is of low concern based on 2/6 deaths in rats exposed to 1500 mg/kg, 5
days/week for 2 weeks. Clinical signs included weakness and irritability. Gastric atony, liver
damage and spleen abnormalities were observed at autopsy.

L

Acute oral toxicity is of low concern based on a calculated LDs,, of 6400 mg/kg in rats.
Signs of toxicity included discomfort and weakness in the hind quarters (all doses), and pallor
and cyanosis at the higher doses. Gastritis was observed at autopsy.

L

Subacute dietary toxicity is of low concern based on no deaths, clinical signs of toxicity or
pathology observed in rats (5/sex/dose) exposed to 48 mg/kg/day for 6 weeks.

L

Dermal irritation is of low concern based on no irritation in guinea pigs.




L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.

3-(p-Methoxyphenyl)-1.1-dimethylurea

L

Acute oral toxicity is of low concern based on a calculated LDg,, of 1750 mg/kg in rats. The
decedents exhibited gastritis, hepatitis and nephritis. In a second study, rats demonstrated
clinical signs including weakness (all doses), incoordination (sublethal doses), and paralysis of
the hind quarters (lethal doses). Pulmonary edema and congestion were observed in the
decedents.

L

Subacute oral toxicity is of low concern based on no deaths (0/6) in rats exposed to 300
mg/kg, 5 days/week for 2 weeks. Some evidence of kidney damage was reported.

L
Dermal irritation is of low concern based on no irritation in guinea pigs.
L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.

3-(3,4-Dichlorophenvl)-1.1-dimethylurea

L

Acute oral toxicity is of low concern based on a calculated LDs, of 3400 mg/kg in rats.
Clinical signs included discomfort, weakness, labored respiration and cyanosis. Blood
destruction and methemoglobinemia were reported. In a second study, rats demonstrated
incoordination, and lung and spleen abnormalities.

L

Subacute oral toxicity is of low concern based on no deaths (0/6) in rats exposed to 1000
mg/kg, 5 days/week for 2 weeks. Spleen and bone marrow abnormalities were reported.

L

Dermal irritation is of low concern based on no irritation in guinea pigs.




L

Dermal sensitization is of low concern based on no allergic skin reactions in guinea pigs.

3.4-Dichloroaniline

M

Dermal sensitization is of medium concern based on allergic skin reactions in guinea pigs
(incidence and severity not reported).

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 670 mg/kg in
rats. Weakness and cyanosis were observed at the higher doses. Methemoglobinemia and
spleen enlargement were reported.

L

Subacute oral toxicity is of low concern based on no deaths (0/6) in rats exposed to 134
mg/kg, 5 days/week for 2 weeks. Weakness and slight cyanosis were observed. Spleen
abnormalities and reversible methemoglobinemia were also reported.

L

Dermal irritation is of low concern based on no irritation in guinea pigs.

3.4-Dichlorophenylurea

M

Dermal irritation is of medium concern based on moderate irritation in guinea pigs.

M

Dermal sensitization is of medium concern based on positive reactions in guinea pigs.

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 1000 mg/kg in
rats. Clinical signs included weakness, incoordination and unconsciousness. Liver and/or

kidney damage was observed in the decedents.

L



Subacute oral toxicity is of low concern based on no deaths (0/6) in rats exposed to 200
mg/kg, 5 days/week for 2 weeks. Clinical signs included weakness and incoordination; liver
and kidney damage was observed at autopsy.

1-(3.,4-Dichlorophenyl)-1,3,3-trimethylurea

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 1500 mg/kg in
rats. Clinical signs included marked weakness and breathing abnormalities at the lethal doses.
There were no signs at doses <1000 mg/kg.

L

Subacute oral toxicity is of low concern based on no deaths (0/6) in rats exposed to 10 doses
of 300 mg/kg.

1-(3,4-Dichlorophenyl)-3-methylurea

,ﬁ\ Y\{\“ . h‘\ (/ \I‘NV'\

N
Subacute oral toxicity is oﬂlsw%oncern based on 3/6 deaths in rats exposed to 680 mg/kg, 5
days/week for 2 weeks. Clinical signs included marked cyanosis, incoordination, weakness
and nervousness. Gastritis, liver damage and spleen abnormalities were observed in the
decedents.

L
Acute oral toxicity is of low concern based on a calculated LDg, of 1600 mg/kg in rats. In a

second study, rats demonstrated weakness and discomfort at doses of 1000-7500 mg/kg.
Lethal doses caused unconsciousness.

3-(3.4-Dichlorophenyl)-1,1-diethylurea

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 5000 mg/kg in
rats. Clinical signs included marked discomfort and weakness (>1500 mg/kg). Gastro-
enteritis was observed in the decedents.

L

Subacute oral toxicity is of low concern based on no deaths (0/6) in rats exposed to 1000




mg/kg, 5 days/week for 2 weeks. Weakness and cyanosis, and compensatory erythropoiesis
were reported.

3-(3.4-Dichlorophenyl)-1-isopropyl-1-methylurea

L

Acute oral toxicity is of low concern based on an approximate lethal dose >7500 mg/kg in
rats.

3_(3.4-Dichlorophenyl)-1-sec-butyl-1-methylurea

L

Acute oral toxicity is of low concern based on an approximate lethal dose >11000 mg/kg in
rats.




