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These five dlapters~ CXJIlPleted in 1981. Sene of the data t'eqUir:ement
guideline references have changed. as well as SCIIIIe· of the guideline require­
llenta. Please refer to the Guidance nxunent fOE' the Ik)St ~t ~ir:ements.

If ~ have any questioos cmcernil'¥J these scientific reviews or the references.
please contact BruoeKaplerat 703/557-7400. or by mail at (TS-767C)
401 Street, SW, Washll'¥Jton. oc 20460
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KElTHAHE

DISCIPLINARY REVIEW

Toxicolgy Profile
Toxicology Hazard Assess-ent
General Data Gaps

TOXICOLOGY PROFILE

Manufacturing ~ Use kelthane

Sufficient Data are available to show that kelthane has a -cderate acute
oral toxicity as seen in the following table:

TABLE 1

SU8IiI")' of acute oral lDSO values (aglkg) forlMnufacturing-use Kelthane

AnfIMl ! ACtive Ingredient I (050 1T0dcity Caterso7..
Rat (M) unspec1fi ed 809 + 3aglkg III
Rat (F) unspecif1 ed 684 .. 1~glkg

Reference

Ha.ag and
Larson 1911
f00004373

Rat (M)

Rat (M)

Rabbi t
eM)

unspecified

unspec1fi ed

970 !. 26011glkg

149511glkg
(95t (Cn 039­
21SOIIglkg

1810 + 3~glkg
- I

I
I

III

III

III

Haag and
Larson 1911
(MRIO f
000(4365)

Brown et al
1969 (MRID #

I OSOO2S71)
I
I Haig and
I Larson 1911
I (MRIO #00004374)
I

There are sufficient data to deNonstrate that Kelthane has a relatively ~igh degree
of acute der"llal toxicity. The derwal LOSO is 2.1 + 0.3glkg in rabbits (Haag and
larson 19?? ; MIllO 100004366). -

There are no data available for the IMnufacturing-use fOMIUlation .1th re$pect to
acute inhalation toxicity; testing is required.

Although no data were available to assess the f!ye irritation pott:nthl of the
IMnufacturing-use product. the results with the fo....lat1on inte.-.ectlate (See
Toxicology Profile for 61d-Usy Products for details) indicate that the
-anufacturing-use fo~lation is probably a severe eye irritant. Based on
this data. testi ng Of the .anufacturi "g-usc fo.-rlation is notrequi red and
w111 be considered a severe eye irritant.

There are no data available to assess the der"llal irritation or skin senstizat10n
potentia1. Testi ng is requt.red.
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There are four fOnlUlat10ns which have substantially si.nlar coapostion according
to the Confidential State-ents of FOnlUla. Those fOnlUlations are: fOnlUlat10n
inte~diates. ~lsifiable concentrates. rea~..to..use and wettable powder/dusts.

Ther.e are sufficient data to dellOnstrate that the fOnlUlations of Kelthane have
a IIOderate acute oral toxici ty. The .acute oral LOSO was 1.52 + 0.16 9/k9 for
rats (sex unspecified)(Terrell and Gilman 1973; MRIO 1OOO043S6T.

There are sufficient data to indicate that the acute de~l toxicity of the
fOMIUlations i$ IIOderately high. The acute de~l LDSO was estimated to be
greater than 3.0g/kg for .ale rabbits (ApsokardU and Gilman 1973; MRIO 100004354).

There are no data available to assess the acute inhalation toxicity of Keltt'lane
fOMIUlations. Testing of the manufacturing-use fOMIUlation should be sufficient
when it is coapleted.
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There are data indicating that the fOraJlation inte,..diate is severely irritating
to the eyes of rabbits (Apsokardu and Gilun 1973; MRID 100004357). Corneal
~ge persisted in some rabbits (unwashed eyes) for 7 dAYs. Based on this data
all fOrDUlations ate considered corrorsive to the eye.

No data were available to assess the de~l irritation and de~l sensitization.
Testing is required_

Gene.ric Data Gaps

Manufacturing-Use Kelthane

k"te inhalation
Priury de...l i rri bt~on
De~l sensitization
Subchronic oral (dogs)
SUbchronic 21-day dermal (rabbits)
Chronic feeding (rats)
Onc.ogenici ty (rat and lIOuse)
Teratology (2 ulllllalian species)
Mutagenici ty
MetaboHsa

End-Use Fonaulations

PriMary skin irritation
Derllal sensitization

Toxicity Hazard Assessment

Manufacturing-use Kelthane

The acute oral toxici ty of Kelthane hMOderate. and the acute denaal toxicity
is high. Insufficient data were available to assess the chronic. oncogenic •
.utagenic and teratogenic effects of this che-ical. It shOuld be noted that
Kelthane is a severe eye irritant.

End-Use Kelthane

The fOr"llUlation intel"lledfate's, e1IUlsifiable concentrates, ready-to-use and
wettabl e pO'Jider/dusts are substantially sillrf 11 ar in composti on. The acute
oral and acute denDal toxicities are moderate. Kelthane formulations are
potential severe eye irritants.
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TOPICAL DISCUSSIONS: KElTHANE

PUP 71n.nr ;srr:? 7: '5:

Acute Testi ng

Acute Oral Toxicity (163.81-1)

The lftinilllUlI data requirement for testing acute oral toxicity (lD50) is
one test on the technical chemi.cal and on each manufacturing use and
fo....1ated product, preferably using the laboratory "at.

Technical

Adequate Acute Oral Toxicity Studi es were conducted as indicated in the
following table:

Animal I %Active Ingredient I [D50 ITox Cat. Reference
I I I

aat (M) I Unspeci fi ed I 809 + 33 Iftg/k 9 I III Haag and
Rat (F) I Unspeci fi ed I 684 !. 16 IIg/kg I III Larson 1911

I I I (MRIOIOO004373)
I I I

Rat (M) I Unspeci fi ed I 970 .!. 260 IIg/k 9 I III Haag and
I I I Larson 1911
I I (MRIDIOO04365)
I I

Rat (M) I 84.8~ 1495 IIIg/kg I III Brown et al
I (95'i CI 1039-21501 1969 (MRIDI
I Iftg/kg) , 05002571 )
I ,
1 ,

Rabbit (M) , Unspecifi ed 1810 + 350 Iftg/kg I III Haag and Larson, - I 1911 (MRID#, I 00004374)

The reported clinical signs of toxicity were weakness and coma; in addition the
rabbits experienced diarrhea. These data place technical Kelthane in Toxicity
Ca tegory I II (See Appendix'). correspondi"9 to modera te oral tox i ci ty.
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Formulation Intermediate CFI)

A supplementary acute oral toxicity study was conducted on rats (sex
unspecified) gavaged with a 35.5~ FI of Kelthane (Terrell and Gilman
1973; MRIOI00004356). The L050was estimated to be 1.52 + 0.16 g/kg
(standard error 0.16), Clinical signs of toxicity were re'spiratory
distress. piloerection ar.d lack of coordination. The data suggests
that this product has a low acute oral toxicity potential. Further
elaboration of the!;ex of the animals tested. is required.

No data were avail able concerni ng the acute oral toxici ty of the
formulation intermediates containing other percentages of Kelthane.
However. since the confidential 3tatements of fonmulation do not
indicate an anticipated change ir) the acute oral toxicity further
testing is not required.

Emulsifiable Concentrates (EC)

No data were available concerning the acute oral toxicity of the EC's
containing Kelthane. Howeve!"', since the confidential statements of
formula do not indicate an anticipated change in acute oral toxicf ty.
no testing is requi r-ed.-,,

Ready-To-Use (RTU)

No data were available concerning the acute oral toxicity of RTU's
containing Kel thane. HO'tIever sf nee the confi dentfal statements of
formula do not indicate an anticipated change io ~cute oral toxicity,
no testing is required.

Wettable Powder/Oust (WP/D)

No data were available concerning the acute oral toxicity of WP/O's
containing Kelthane. Hbwever since the confidential statements of
fonnula do not indicate an anticipated change in the acute oral
toxicity, testing is not required.
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Acute Dermal Toxicity (163.81-2)

The minimum data requirement for testing acute dermal toxicity
(L050) is one test on the technical chemical and on each manufacturing
use and formulated product. preferably using the albino rabbit.

Technical

An adequate acute dermal toxicity test was conducted (Haag and
Larson 1911. MRiO.00004366) using male rabbits exposed to a single
dose of technical Kelthane applied to clipped intact skin. The acute
dermal L050 for intact skin was 2.1 + 0.3 g/kg. with death preceded
by general weakness and coma. This <rata is sufficient tG 4i41tisfy the
data requirement and assign Toxicity Category II for acute dermal
toxicity (See Appendix).

Formulation Intermediate (FI)

An adequate acute dermal toxici ty study was conducted on male
rabbits using a 35.5: fornulation intermediate of Kelthane (Apsorardu
and Gi lman 1973; MRID#00004354). The acute dermal L050 was estimated
to be greater than 3.0 g/kg for male rabbits (abrarled and unabraded
skin). No deaths on clinical signs of toxicity were observed at this
dose. These data indicate that this product should be placed in
Toxicity Category III for acute dermal toxicity.

Jlo data were available concerning the acute dermal toxicity of FI's
containing other percentages of Kelthane. However since the confidential
statements of fornula do not indicate an anticipated change in the
acute dermal toxicity. further testing is not required.

Erulsifiable Concentrate (Ee)

The available data was not adequate to assess the acute dermal
toxicity potential of EC formulations. However since the confidential
statements of formula do not indicate an anticipated change in acute
dermal toxicity, further testing is not reQuired.

Ready-To-Use (RTUl

No r'?ta were available to assess the acute dermal toxicity of
ready-to-use formulations containing Kelthane. However since the
confidential statements of formulation do not indicate an anticipated
change i"acute dermal toxicity. testing is not required.

Wettable Powder/Dust XWP/Ol

No dJta were available concerning the acute dermal toxicity of
the WP/D products containing Kelthane. However, since the confidential
statements of formula do not indicate an anticipated change in the
acute den/lal toxicity, testing is not requh"ed. 513



'.

· .....

-4 ...

Acute I~halation Toxicity i163.8l-3)

The minimum data requirement for testing acute inhalation toxicity
(LCSO) is one test. on the te'·.hnical chemical and on each manufacturing
use and formulated product. preferably using the laboratory rat.

An acute inhalation toxicity (LCSO) test is required for each
formulation that causes a respirablp vapor. or if 20~ or more of the
aerodynamic equivalent is composed of particles not larger than 10 microns.

Technical

No data were available to assess the acute inhalatic'n toxicity of
technical Kelthane. Testing is required.

Formulation Intermediate (ry)

No data were available to assess the acute inhalation toxicity of
FIls containing Kelthane~ Since the confidential statements of formula
do not indicate an anticipated change in the acute inhalation toxicity.
testing of technical Kelthane should be sufficient.

Emu lsifiabl e Concentrate (EC)

No data were available to assess the acute inhalation toxicity
EC's containing Kelthane. Since the confidential statements of
formula do not indicate an anticipated change in the acute inhalation
toxicity. testing of technical Kelth~ne shculd be sufficient.

Ready-To-Use (RTU)

No data were available to asse~~ the acute i~halation toxicity of
RTUls containing Kelthane. Since the confidential statemPnts of
fo~1a do not indicate an anticipated chan~e in the acute i~hdlation

toxicity. testing of technicai l{elthane should be, su;:ficient.

Wettable Powder/Oust

A supplementary acute i~halation toxir.ity study was conduct~d on
male mice exposed to a ch~mher concentrttion of 2.0 mg/liter of 2S1
Oust Kelthane for a 6~hour e~{\osure as a priliminary test for chronic
inhahtion studies (Leon~' ana >ews 1967; MRIDI000043S9). No deaths
were reported. Tr.:s study is ~ot sufficient to meet the data
requirement due to the 1a~ cf reporting of methods employed (i.e.
method of measuring chamber concentratior.s dnd paricle size
distribution) and ~etail-. of the study (lack of individlJal animal
~ata for pathology, body w(jght. et.c.).

Since the confidential statements of forntlla do 'lot in('fcate an
anticipated change in the acute inhalation toxicftJ. t~sting of
technical Kelthane will be sufficient.
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Primary Eye Irritation (163.81-4)

The minimum data requirement for primary eye irritation is one
test on each manufacturing use and formulated product, preferably
using the albino rabbit. A primary eye irritation study is not
required for each formulation that has a pH of 1-3 or 12-14 because
these test substances will be considered corrosive to the eye.

Technical

No data were available to assess the eye irritation potential of
technical Kelthane. Te,tiAS i& "e~ind. ~~ ~"':'l\1C. ~ "IJ""~"'II.(.. ~ ~t
""l"-':'IA'C(oaJt~-.IO ~f\"""~ '~.l(.,-L\. 7~ V..e~ ~ ~)(. (.o.h..-_..,.i) ~ ~LooIf ,lilU,...
~~~. .tormu at on Intermediate (FI)

An adequate eye irritation stud) was conducted (Apsokardu and
Gilman 1973; MRID#00004357)~ Rabbit eyes (washed and unwashed) were
treated with 0.1 11I1 of a 35.5\ FI of Kelthane. The reaction to
Kelthane treatment in the unwashed eyes was more severe than in the
washed eyes. The maximum mean i rri tai ton scores .were 15/110 and
0/110 for washed eyes and 36/110 and 26/110 for unwashed eyes at 24
hours and 7 days respectively. Damage to the cornea and conjunctivae
were evident at 7 days in 3 of 3 animals whose eyes remaine<l unwashed
after treatment. These -results are sufficient to place this 35.5'1 FI
in Toxicity Category I ,indicating a very severe potential for eye
damage. I

Since the confidential statements of formula do not indicate an
anticipated change in primary eye irritation potential, further
testing of FI products is not required.

Emulsifiable Concentrate (EC)

No data were available to assess the eye irritation potential of
emulsifiable concentr~tes containing Kelthane. Testing is p'e~ij;J"aq,..f,Jc\~i'~.;-t..).

(.1.. ~,,~~~ ......~~ .. ~ ~\~\~~~ (,.<,~ \"'14~ ,loU. \=I: \4nOw 7Or\.~"""'"-~)

Ready-To-Use (RTU) •

No data were available to assess the eye irritaiton potential of~
ready-to-use formulations containing Kelthane. Testing isrrequired.·~
¥-.i.u ~V!'IC\~ ""'"'- hi..~~" ~t"t~ \~ ~~ ikL :.Lot. r-....x l~ ~i. ~o.... :.c-. .':l!..ri'o,,,--:')

Wettable Powder/Oust (WP/D)

No data were available to assess the e e rritati n potential of
WP/D's containing Kelthane. Testing is require. '-.icf w~,i) ~~~\~

\JJ\~ ~ \..C...ll.~a.,,~ " fC'\, .....-:i~""\ ~~~ (.-4(.. .4~.L..r L~ f-r ~-\~ ~ ,~~~).

• '.'; P" 520
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Primary Dermal Irritation {l63.8l-5}

The minimum data requirement for primary dermal irritation is one
test on each manufacturing use and fOnllJl ated product, preferably
using the albino rabbit.

A primary dermal irritation study is not required for each
fOr'1llllation that has a pH of 1-3 or 12-14; a test substance with a pH
of 1-3 or 12-14 will be considered corrosive to the skin.

Technical

No data were available to assess the dermal irritation potential
of technical Kelthane. Testing is reQuired.

Formulation Intermediate

No data were available to assess the dermal irritation potential
of fOnllJlation intermediates containing Kelthane. Testing is required.

Wettable Powder/Oust

No data available to assess the dermal irritation potential of
wettable powder/dust fotn.llations containing Kelthane. Testing is required.

ERlJlsifiable Concentrate

No data were available to assess the dermal irritation potential
of ::lllJlsifiable concentrates containing Kelthane. Testing is required.

Ready-To-Use

No data were available to assess the dermal irritation potential
of ready- to-use fOr"1llJ1ations contai ni ng Kelthane. Testi ng is requi red.
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Dermal Sensitization (163.81-6)

The minimum data requi rement for dermal sensi tization is an
intradermal test for each manufacturing use and fOnllllated product.
prederably using the guinea pig. .

Technical

No data were available to assess the dermal sensitization potential
of technical Kelthane. Testing is required.

Formulation Intermediates (FI)

No data were available to assess the deraaal sensitization potential
of fOnllJlation intermediates containing Kelthane. Testing is required.

Wettable Powder/Dust

No data were available to assess the dermal sensitization potential
of wettable powder/dust, forrolations containing Kelthane. Testing is
required.

EIIlJ1sifiable Concentrate
i

No data were available to assess the dermal sensitization potential
of elllJ1si fiable concentrates contai ni ng Kel thane. Testi ng is requi red.

Ready-to-Use

No data were available to assess the deraaal sensitization potential
of ready- to-use forQJlations containing Kelthane. Testing is required.

Acute Delayed Neurotoxicity 063.81-7)

The minimum data requirement for acute delayed neurotoxicity is
one test on the technical Chemical, using the adult hen.

An acute delayed neurotoxicity test is required if the active
ingredient or any of its metabolites. degradation products, or
impurities causes esterase depression or is structurally related to a
substance that induces delayed neurotoxici ty.

An acute delayed neurotoxicity test is not required because
Kelthane does not depress esterase activity, and it is not structurally
related to a co~ound t~at induces neuropathy or delayed neurotoxicity.

522
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Subchronic Oral Toxicity (163.82-1)

The minimum data requirement for subchronic oral toxicity is one
test on the technical chemical in two naallllalian species. preferably
using the rat and dog.

A subchronic oral toxici ty test is requi red if pestici dal use
requires a tolerance or an exelnption frOftt a tolerance. requires the
issuance of a food additive regulation. or is likely to result in
repeated human exposure, through the oral route.

The subchronic oral toxic1 ty test is required for Kel thane because
its use (application to ;food crops) requires a tolerance.

In an adequate subchronic study. male and fe~le rats were fed
diets containing O. 20. 100, 500. 1250 or 2500 pp.. of Kel thane for a
period of 3 IIOnths (Haag and Larson 1952; IoIUDIOOO04429). High
IIOrtal ity was observed at the 1250pp.- dose (601 for femal~s and 501
for males); the 2500 ppm dose was terminated at 2 weeks. Weight
depression was noted in .feaaales receiving 100 ppll or higher and in
1141es, it was only in the high dose. Dose related increases were
observed in the liver-to-body weight ratios in both male and fe-ale
rats. However, histopa~hologic examinations revealed no lesions
that could be related to the ingestion of Kelthane. Therefore, the
NOEL is considered to be 20 ppm.

To complete the data requirement for subchronic oral toxicity, a
testis reQu1red in dogs,.

Subchronic 21-Day Dermal Toxicity (163.82-2)

The minimum data requirement for subchronic 21-day dermal toxicity
is one test for the technical chelllical. preferably using the albino
rabbit.

A subchronic 21-day dermal toxicity test is required if pesticidal
use is likely to result in repeated hUl'llar. :'ikin contact.

Tne subchronic 21-day dermal test is requi red for Kel thane because
itsus~ could result in repeated human skin contact.

No data were avai 1ab le to assess the subchronic 21-day dermal
toxicity of Kelthane. Testing is required.
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The minilillm da ta requi rement for subchronic neurotoxici ty testi ng
is one test for the technical chemical, using either the adult hen or
a mammalian species.
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A subchronfc inhalatfon toxicity test is required if pesticidal
use -ay result in repe~ted inhalation exposure at a concentration
that fs likely to be toxic, as dete,..ined frOil results of acute
inhalation testing.

Technical

An acute inhalation test for Kelthane is not available; therefore,
at this thae it is not;possible to deteMlline if a subchronic inhalatfon
testis needed. .

Wettable Powder/Dust

Mice exposed to a t5~ dust forrolation of Kelthane (0.012 mg/L)
for 125 days did not differ frOM controls for mortality or lung tumor
incidence (Leong and Crews 1967; MRID#00004359,). However, histopathologic
examination of the 1ungs of 4 (total of 5 animals examined) revealed
emphysematous changes; further detail s were not given.

Sutchroni c Neurotoxi ci ty (163-82-5)
~

A subchronic neurotoxicity test is required if the pesticide has
shown positive results in the acute delayed neurotoxicity test or
induced irreversible ne9rological toxicity in ia lIIaDlllalfan species.

Subchronic 90-Day Dermal Toxicity 063.82-3)

The ..inilllUJi data requirellW!nt for subchronic 9O-day dennal toxfcfty
is one test for the technical chetlical, preferably usfng the albino rabbit.

The subchronic 9O-day dermal toxicity test is required if pestfcidal
use will fnvolve purposeful application to the skin or fts use will
result in exposure comparable to, for exalllple, that caused by swinlnfng
pool additfves or pEsticfde-i~regnated fabrics.

A subchronfc 9O-day der-al toxfcity test is not requfred because
Kelthane is not fntentfonally applied to skin and fts use wfll not
result in hu-an exposure comparable to, for exaMple, that caused by
swfmmfng pool addftfves or pestfcfde-f~regnatedfabrics.

Subchronic Inhalatfon Toxfcfty (163.82-4)

Thellfnf,,11 data requfreaaent for subchronic fnhalation tuxfcity
fs one test on the technical chemical, preferably using the laboratory
rat.

...,
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A subchronic neurotoxicity test is not required because Kelthane
does not depress esterase activity. and it is ,~ot structurally related
to a cC>q)ound that induces neuropathy or delayed neurotoxicity.

I
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Chronic Testing

Chronic Feeding (163.83.1)

The ..inimull data requirement for chronic feeding is one test for
t"e technical chellical. preferably using the laboratory rat.

A chronic feeding test is required if pesticidal use requires a
tolerance or an exetaption froea a tolerance. requires the issuance of
a food additive regulation. or is likly to result in repeated hUlllan
exposure over a significant portion of the life sp~n.

The chronic test is required for ICel thane because its uses
(application to food crops) require a tolerance.

No data were ~vailable to assess the chronic feeding toxicity of
technical ICelthane; testing in the laboratory rat is required.

Oncogenicity (163.83-2)

The .ini-u. data requirement for oncogenicity is testing in two
lIIa.alian species. preferably the rat and lK>use. using the technical
che_ical.

I

·An oncogenicity test ,is required if the act~ve ingredient. or any
of its -etabolites. degradation products. or i.purities. is structurally
related to a recognized carci nogen or causes a ..tagenic effect;
requires a tolerance or an exeMption fro. a tolerance; requires the
issuance of a food additive regulation; or if pesticidal use is likely
to result In repeated human exposure over a significant portion of
the life span.

Oncogenicity testing 'is required for ICelthanebecause certain use
(application to food crops) require a tolerance. Two supplementary
oncogenicity tests were conducted using ~ice and rats (National Cancer
Institute 1978; MRID#OOOO ).

G.·oup of 50 86C3Fl Iltice were fed diets initially containing 150 or
300 ppm (..ales). 55 or 110 pp. (feaales). or 0 pp. (control) Kelthane.
Dietary levels were subsequently increased so that the tflllle-weighted
average dietary levels for aales were 264 or 528 pp. and 122 or 243
pp. for feaales. (Dosages were increased because there was no
indication that the MTO has been attained). The treat-ent period
lasted 78 weeks and was followed by a 14 or 15 week observation
period. No effects were observed on food conSUMption or survival of
treated ..ice when cOllPared to control .ice. Mean body wei ghts were
decreased in a dose related aanner follo"I1ng the 40th week of the
study in. feule .ice only. The only lesion with significantly
increased incidences in treated groups were hepatocellular carcinOllas
in .ales. The incidence of hepatocellular c!rcin i .l......~.....:
was 3 of 18.22 of 50. and.3$ of-S; ,t.
groups. respectively. These data suggest tJ'l .. t Kelthane induces
hepatocellular carcinOllas in aale .ice.
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In another experiment. Osborne-Mendel rats were fed tiDe-weighted
diets of 471 or 942 p~ (_ales) and 380 or 760 p~ (females) and 0
PP"l (controls) Kelthane. The treat:Jlent period lasted 78 weeks followed
by a34 week observation period. A dose-related decrease in lllean
body weight was observed thoughout the studY. No other effects
attributable to Kel thane were reported. These data suggest that
Kelthane is not carcinogenic in rats.

These data are not sufficient to characterize the carcinogenic
potential of Kelthane. The purity .of the -Technical Grade Kelthane­
used in these studies ",as esthlclted t\i be 40'S and 601. IlIPuritfes
could not be accurately identified because of the~l dec~osition of
the test ~terfal during the analytical procedure (gas chr080tograp~).
In addition. the test compound liquified to an extent. described as
significant. ~~r1ng the second year of the studies. This fnfonaation
suggests that the ~~l~ane used 'in these studies decOlllPosedextensively
and the failure to dete.~IM the cOOlposition of the cQIIPound prohibit
drawing any conclusions••;0--\00':.-. these data do indicate that
additional oncogenicity testin~ '\ '~~uired.

I
Teratogenicity (163.83~3)

\

The .intal. data require-ent for teratogen,fcfty is tt:$~;.~:! is two
-a-.alian specfes using the technical che.fcal.

Teratogenicfty testing is required if pesticidal use requires a
tolerance or an exe-ptfon fro- a tolerance. requires the issuance of
a food additive regulation. or is likely to result in significant
exposure to feaaales. .

~

Teratogenicfty testing is required for Kelthane because certain
uses (application to food crops) require a tolerance.

No data were available to assess the teratogenicity of technical
Kelthane. Testing in two mammalian species is required.

Reproduction (163.83-4)

ThellinilJlUftI data reQui rement for reproduction is testi ng in one
mammaliar. species. preferably the laboratory rat. using the technical
che.ical and lasting fo.r two generations.

I

Reproductive testing is required if pesticidal .use requires a
tolerance or an exemption frOllt a tolerance. requi res the issuance of
a food additive regulat10n. or is likely to result in significant
hUllan exposure. '

Reproductive testing is required for Kelthane because certain uses
(application to food crops) require a tolerance.
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In a reproduction study. mice were fed diets containing O. 7. 25.
100.225 or 500 ppm tect,"ical Kelthane (84.~ A.I.) (Brown 1967;
MIUDIOOOO4424). A sUlll1\ary of results are presented in the foll owi ng
table: .

Dietary Kelthane concentration. ~pm
Paralileters 0 7 25 100 2 5 500

Siblings/litter at birth 9.6 8.8 9.2 9.1 8.5 7.7
Siblings/litters at 21 days 7.6 7.1 7.4 7.7 7.0 6.0

S Mortality at 5 days 16.9 14.8 14.6 12.9 12.7 22.7
S Mortality at 21 days 25.5 24.4 22.8 20.6 25.3 33.8

Average sibling weight.
S of control at 21 days 100 102.6 99.8 101.0 96.0 88.7

Fertf1ity Index 97.9 97.2 97.2 97.3 98.0 91.2
\

Viability Index 84.6 83.2 86.0 87.9 82.4 78.3
1~

Lactation Index 76.5 74.2 81.0 74.0 74.0 67.4

The no effect level in mice is 100 PPI. The effects in the 225 and 500 ppm
Kelthane treated groups include reduction in the litter size. reduced survival
.... offsDri ng until weani I'Ig. and reduced body wei ght of offspri ng at 21 days of
ages. :~ .u4ft:c~~ ~~~ f~rt~;~:;. v~,bili~ .nd lActation ir~4~.c ~ere reduced
in the 500 ppll group. ~

In another reproduction study. albino rats were fed diets containing O.
100. 500 and 1000 ppm Technical Kelthane (purity unspecified) (Experiment 1)
or O. 25. 75 01" 225 PPII Technical Kelthane (purity unspecified) (Experiment 2)
for two generations (Brown 1965; MRIOI00004312). Although this study had
nUlierous deficiencies (i.e •• the diet was altered in the middle of both
experilDents; thereproducthe performance of the control anhaals was unacceptable
[The F2 generations in the first experf-ent and the Fl generations in the
second experiment both indicate a low rate of fecundity]) the study does suggest
that a no-effect-level on rat reproduction was between 100 and 225 PPI; higher
levels (500 and 1000 ppm) proposed a severe inpai..-ent of reproductive function
(although no histological abno....al1ties were revealed; the examination included
the testes and ovaries) as shown in the following table:
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(Experflllent 1)Reproductfon study fn rats on kelthane No.
~~"

Dietary Average
kelthane. il

, lftter 's1blf ng$ at weight (9)r
Generatfon J born bfrth 5 days 21 days 21 d "PJ?II r

, mated at alsj~j

Fla 0 26 24 237 190 69(17)a 35.3

100 21 23 221 114 97(6) 28.6
;'\1

c'"

500 21 8 11 11 11 25.7
:~

1000 21 1 2 0 0 n

FIb 0 24 16 159 111 75(10) 37.9
,\:;

~,'n

'-.':'1

100 21 16 150 109 74(11 ) 37.6
'>'J<

~j:-:-.

?;

500 ~: 21 3 22 8 0 -..-.-"~I

"'i,:

1000 21 0 0 0 0

F2a 0 21 8 11 21 18 45.8

100 21 8 82 21 0

F2b 0 21 11 116 ~

'4 .Il..... --
100 21 9 90 31 31 81.2

aNumbers in parentheses indicate the numbers of animals killed on 5th day after
birth to reduce the litter size to 10.
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In suaury. the two available reproduction studies (1II1ce and rats) are sufficient
tc s~ti~fv the data requirement for Kelthane. The NOEL for both lIIice and rats
is 100 ppia.

-15-

F

2M" tr IT

Su-ary of reproduction study in rats on keltt\ane (Experilllent No. 2)

Dietary
Kelthane. , litters , sibling at

Generation ppm , mateet born birth 5 day 21 day

Fla 0 21 11 85 47 36

25 21 9 87 43 28

75 21 9 73 50 33

225 21 2 13 0 0

F2a 0 21 12 lOS 98 90

25 19 11 87 43 34
~

75 21 12 96 58 52

225 21 0 0 0 0

Average
Weight (9)
at 21 days

I

43.0

49.8

49.8

96 .•3

86.5

89.6
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,",utagenici ty

Mutagenicity (163.84.1 th~ough 4)

Although the Agency's mutagenic testing requirements are not
final. refer to our proposed Guidelines (FR 43. No. 163. Tues •• August
22. 1918) for information concerning the types ('f studies the Agency
is considering.

The following studies are representative and are likely to be required:

1) Microbial point mutation

2) Ma.-alian in vitro point mutation

3) In vitro in vivo cytogenetics or one of the following:
heritable translocation or dominant lethal

4) Prflliry DNA damage e.g. sister chromated exchange or unscheduled
DNA synthesi s

Choices within these categories must be accompanied with rationale.
SUbsti tuti ons wi 11 be consi dered after discuss ion wi th the Agency.

Testing is required~

531
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Metabolism

MetaboHsill {163.85-U

The lIIini.n data r.equi rement for metabol1 Sll is a s1ng1t~ dose
using the analytically pure grade of the active ingredient in the
radioactively labeled form. In both of the available studies. the
unlabeled, rather than the radioactively labeled. chemical was used.

Kelthane was administered to rats in a single intraperitr"leal
dose of 2301119/kg (Brown et al. 1969. MRIO'OS002511). Peak concentra­
tion levels were reached in blood, kidney. lung. heart. brain, testis.
muscle. and liver in 32 to 40 hours; levels of Kelthane in fat.
however, were still increasing at 96 hours. Two .etabolites of
Kelthane, 4,4 1 ·dichlorobenzophenone (OCB) and 1.l-bis(4-chlorophenyl)­
2,2-dichloroehtylene (OOEl. were detected in all tissues except brain
tissue. In the same study • lCel thane was also ami nistered orally to
"ats in repeated doses of 75 mglkglday for 40 days. After repeated
oral dosing, the presence of Kelthane. DOE, and OCB were confinued in
urine, feces, and all tissues (heart. kidney. testes, IllUscle, lung,
fat, and brain). However, in each case. the bulk of 'the naaterhl
present was Kelthane; the metabolites were detected only in trace
amounts. From this stud). it is not ~ossible to tell what percentage
of the a<binistered dose of Kel thane is metab0 11 zed; it is also not
possible to deter.ine what percentages are eixcreted in urine and
feces, or what fraction is retained in tissues and for how long.
The kinetics of excretion cannot be determine from the data.

Kelthane accumulated in the body fat wh~n fed to rats at a level
of " 3.2, la, or 32 ppm in the diet for 8 weeks (Haag and Larson,
MRIDfOO004304). Cessation of feeding led to a gradual elimination
of Kel thane froll body fat. Two weeks after cessati on of feedi ng,
75~ of the accumulated Kelt"ane had disappeared from the body fat of
males and 40~ of the accumulated Kelthane had disappeared from the
body fat of females. Eight weeks after cessation of feeding. over
90~ of the acculIlJ1ated Kelthane hGd disappeared from the body fat of
both males and females.

The above information is not sufficient to satisfy the data
requirement. Additional testing is required.
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Clinca1 Trials

Report No. 173 of the Pes tici de Inci dent Moni tori ng System.
Office of Pesticides P.rograms. EPA (1979) cited 78 incidents of
Kelthane exposure that were ~eported to the Pesticide Incident
Monitoring SysteM from 1966 to 1979. Of the 78 incidents. 73
involved human exposure. 2 involved domestic animals. and the
r~ining incidents involved environmental or widlife exposure.
Of these reports. 14 involved Ke1thane alone and 64 involved Kelthane
in combination with other ingredients.

Reports of symptoms were provided for only eight of the cases
involving Kelthane alone. Of these eight cases. one involved Kelthane
ingestion (al'!llOunt unspecified) leading to nausea. dizziness. and
vomiting; two involved dermal exposure (amount unspecified) resulting
in skin irritation in the first case and rash (allergic reaction) in
the secr.r.~ case; two involved ocular exposure resulti ng in conjunctivi­
tis; and three involved inhalation exposure resulting in dizziness.
weakness. nausea.• and vomiting in two cases and sinus congestion in one
case. Although most of these incidents were not fully described.
the available data suggested that human exposure to Kelthane can
lead to conjunctivitis. skin irritation. and such generalized effects
as nausea. vomiting. dizziness. and weakness.

In Price et a1. (1972. HRIDI05004704). levels of Kelthane in the
ditat. urine. and feces of 32 girls. aged 7-9 years. were monitored
for 20 days IJsing Qas-liquid chrOlllatography. The diet consumed over
this period was cOI.,.ilde"ed typical of lower socioeconomic groups in
the southeastern United States. The analysis determined that the
daily diet contained from a trace to 1.9 ogof Kelthane. of which a
maximuM of only 3.12~ was recovered in urine and 6.21~ was recovered
1n feces. Dietary supo1ements of calcium. nitrogen. Jr lJInmonium
citrate did not affect the levels of Kelthane detectable in th~

excreta. However. because residues of only the oarent compound weri
measured in excreta, litter information could be concluded regarding
the storage or metabolism of Kelthane.

i:!!!: .'IU•••••••••••• ..··-----r.cs
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Emergency Treatment

No infonaation on the prevention and treatMent of Kelthane
intoxication was reviewed.
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Toxicity Cate20ries

Appendix

IV

No 1rr1 ta1 ton

M11 d o.r 511 ght
1rr1 tation at
72 heurs or no
effects

Greater than
20,000 119/1t9

Greater than
20 119/11 ter

Greater than
5000 .lIg/kg

Fr"CII 2.000­
20.000 mg/kg

Moderate
1rr1tation
at 72 hours

Frc. 500­
5000 -g/kg

FrCII 2-20
agll1 ter

No corneal
opac1 ty;
1rr1tatfon
reversible
within 7
days

Severe 1rr1­
tation at 72
hours

Corneal
opac1 ty re­
versible
within 7
days; irri­
tation per­
sisting for
7 dIlys

FI"OII 200­
2000 IIglkg

FrCII 50-500
_glkg

Fr"08 0.2-2
ag/l1 ter

I
I
IUp to and
11 ncl udi ng
50 IIg/kg

Up to and
1ncl udi ng
0.2 "9111 ter

IUp to and
11ncl uding
1200 IIglkg
I
ICorrosive
Icorneal
Iopac1 ty not
Ir2vers1ble
Iwi th1 n 7 dIlys
I
I
I
I
ICorroshe
I
I
I

Ski n Effects

Eye Effects

Inhalation LC50

Denul LD50

Hazard Indicators

Oral LD50
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III ~ et al.
1969 (MRID
1050(2511)

III Haag and
Larson 1911
(HRID
.000(4373)

III Haag and
tarson 1971
100004313

III RiIag and
1ar9on 1911
(MRtD 1
()()004365)

i'Ciilclty Cat. Reference

"!In 7'7 r n IT 7nrrmW

lJ1SpeCified 1810 + 3SQ1g,1kg

mspeclfied 809 + 3laj/kg
unspecified 684 + 1&-.J1kg

unspecified 970 + 26~/kg

84.A' 1495 mglkg
(95\ {el 1039­
2l5<mJ1kg

, Active 1n;Jr. I.D 50

TW'· 77

Rat (M)

Rat (M)

RaJDit
(M)

Rat un
Rat (F)

23

"l1lere are sufficient data to SOOwnthat dicofo1 has a relatively high degree
of acute derMl toxicity. 'lhe de~l Wso is 2.1 + O.~/kg in rabbits
(Saag and Larson 1911; MRID .000(4366). Which is '!bxicity Cate90tY II.

'!bere are no data available 00 the acute iMalatio1 toxicity of the
MnU~~ fa:al1atioo; testing is~bed.

Altluqh no data were available to assess the eye irritatioo potential of the
1Ii!nUfacturinC-use product, the F:'!SUlts 'lith the forRllation intemediate (see
'lbxico!ogy Profile for End-Use Pr:o:Jucts) 8tJ;ReSt that the IIiftIfacturing--use
futDulatiQn ispl'Obably a Sle\"E!1'e eye irritalt. Based an these data, testing of
the IlilnUfacturi.ng-tJBe fQIWJlat1al is oot requiRd and it wUl be <XIn81dend a
seveJ:e ~ irritant ('1bdcity Category I).

&.-erv of Acut'e -kal to
50 Values (-:JIkg) fer KaQ.lfacturing-use dicofo1

A. Discipl1J!!rY Review

1. 'lbxicology Profile

a. ttanuf!£tUrirq - Use Dicofol

'l'bere ateencD}h data see Table VI-l to show that dicofol fer I8lUfacturi~

use has a IIOierateacute oral toxicity. as shoWn in

'IWUE VI-l
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'Dlere are no data available to assess the derIIal irritant or skin senstization
potential of the -.wfacturing-use fexallation. Testirw:I is J:e(J1ited.

'l'beEe are insufficient data on the subdlronic oral toxicity of maoofaeturing­
use dicofol. 'I1le rat study cited aboYe (~429)indicates that the no­
observable-effeet lewl (ta:L) is 20tP. 'Ibis study only partially fulfills
thesubdlronic data J:eqUiRSllent. A test in a secad species (Preferably a dog)
is Pa<J1ired.

'I'heEe ue no adequate data available on the 21-day subdlronic deDllill toxicity
of -.anufacturing-use dicofol. TestincJ is requited.

'I'heEe WEe no adequate data to assess the chtalic feecUBj toxicity of
1IaiIlUfacturi.nq-use dicofol. Testing is J:eqUited.

"!be available data are insufficient to $4t1sfaetorily assess the onmgencity of
.....f.actuJ:ing-use dicofol. '1\1:) stuftles were c:anducted on aioe am rats
(National Canoer. Institute 1978: MRID 1GSOO21-o51). "!be results 8lk]geSt that
the 0 ""lCDld tested can induce hepatocellular earcilara in -ale llioe. ItJWeYer.
the purity of the lltee:hnical CJ~ dicofol" used in these studie$ was
estiEted to be between 40' and 60'. '1tle ilpJrities could not be aocurately
identifi3d. In addition, the test o ..CUld was J:ePQrted to have U.quified
IIsignificantly- dJring the secod year of the studies. 'l'bis 8UJgeSts that the
dicofol used in these studies deo'" oeed extensively, the failure to det.emine
the o"'OfJition of the test oap:uld proh!bitsthe drawing of a conclusion
baged CX1 t.be8e r:esults. "!be data .c\Q irdicate that additional testing is
recpiJ:ed.

It> data were available to assess the teratogenicity of JIaIlUfacturil¥j-USe
dicofol. Testirw:I in bo ---nallan species is required.

'.l'hem WEe bo adequate rept01uction studjes (BI:cMl 1967: MIUD '()()()M424
and 8Eown 1965; MRID .00Cl043J,2). In the first staty, aloe were fed diets
c:ont.aini.BJ 0, 7, 25, 100, 225, or 500 ~ of teehnical dico(ol (84.8' aeti\oe
ingredient) t:hEouJh five qenerations. 1M data ind.icate that the no­
obeervable-effect level (tI:E[,) in lOOAa for aloe. In the seo:n:J study, rats
were fed diets containincJ 0, 25, 75. 100. SOD. or 100 ppa of t:edv'tical
dicofol. (purity unspt!Cified) foc ~ qenerations (0004312). '1tleSe data also
imicated that t:ne N:EL is 100 PPII foe rats.

fb data were available to assess the llUt:.al}enicity of dioofol. ~ting is
~ited.

b. 81d-Use Jl:el thaI'lIe PrOOucts

'Iben! are four types of f0CD.11atialS vith substantially sailar o"'lQSitions.
acxxxdincJ to the Confiden~ial State58ents of Foca1la: ~lation

intemediates, ....lsifiableo::n::entrates, ready-to-uge fc::lnUlations and
V2ttablepoder or' dusts.

There are suffioent data to ~trate that these f~ations of dioofol
have a Ir10derate acute oral toxicity (00004356). '!he acute oral LDso
tes 1.52:! 0.16g1kq foe rats (sex lWlSPf!Cified).

24 370
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There are soff icient data to show that the acute demal tax ici ty of these
fcrallations is IIl::lderately high. The acute &rraal IDso was estwted to be
greater than 3.0 g/kg for male ratbits .(oo4354סס.)

There are no data available to assess the acute innalatien toxicity of dioofol
f<X1ll1lations. Testing of the raanufaeturing-use fOCRJlation should be
sufficient When it is completed.

'nlere are data io:Jicati~ that the fOl1tlJlationintertllediate is a severe
irritant to the eyes of rabbits (00004357). Corneal daaaqe in 90IRe rabbit:.J
with unwashed eyes persisted for 7 days. BasEd en these data. all fOl'1llUlations
are considered oorrosive to the eye.

tt:> data were available to assess dennal irritation an::'I dermal sensitizati(X'l.
Testing is required.

c. Generic Data Gaps (~ ~r III for further infOllMtion)

1) Manufacturing-use Ke1thane

Acute inhalation
Primary dermal irritation
DeI1lial sensitizatioo
Subchton ic oral (doi}s)
Subdm::nic 21~ay dermal {rabbits)
Olronic feeding (rats)
<ncogenicity (rats ard mice)
Teratology (2 aenaalian species)
Mutagenicity
Metabol i sa

2) tnd-Use ~ations

~~-ary skin irritation
De~sensitization

2. Toxicity Hazard AssesSBelt

a . Manufaetur inq;-DseKe1thane

'Ibe acute oral toxicity of !Ilaf'oUfacturil'lq4.lSle rhcofol 15 ~rat€'. Md the
acutf? deOl'al toxiclty is . ,:;h. (hcofol is it seve~ evte lr:'lt,anc 1he~ were
i nsu ff i cien t data to assess the etH'':)n i c. cnco:x>n ic. DJt.aq.?o'11c ani tera t(~'\l c
effectS of this e'hesical.

The fOl'allat ion interlllleCHates. e.J15 if iable cxn::.'lefltrates. ready-to-use
fc:x.Jlations. and wettable por.der or dusts are SlDstantially siaildr in
~l()6itien. 1he acute oral an::'I acute det'llal toxicities are III03erate.
dioofol fOlWllatiOO8 are p:>teotial severe ew irritants.
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Haag and
l.a.r9cQ 1911
(MRID I
000(4365)

IkOiI'l et al
1969 (KRID
1050(2511)

Baag ard
tanon 1911
(KRiD
.0000(313)

III

III

III

'lbxicity Cat. Aefen!nc:le-

1810 + 3S4l1g/kg

1495 u:.J/kg
(95\ (CI 103~

2l.5Ca}/kg

970 + ~6~/kg

Acute (kal 'lbxicity Studies

~ified

84 ..8'

oospecified

Ratbit
(M)

Rat IN)
Rat (F)

26

A euq>l-=-ntary acute oral toxicity sndy vas ocnb:ted on rats (sex
unspecified) C)CWal}ed with a 35.5\ fex..uaticn inte~iate di(X)fol
(00004356). '!be LDSO vas est_ted to be 1.52 + 0.16 9/kg. Clinical signs
of toxicity "f!re resplratcxy distress, piloerection. an:J lack of cxxmUnaticn.
'!he data SU}getJt that th18 prxxJuct has a low acute oral toxicity ('1bxiClty
Cat.ee}Oq' IV).

'!be repocted clinical signs of toxicity wrere weakness aM <:X:Da: the .raiJbits
also had diarrhea. 'lbese data place technical di(X)fol in 'lbxicity Catee;pry
IU (See Table VI-6). that is. -=derate oral toxicity. '1bxicity Category III
om! tDso ranges m. 500-5000 u:.J/kg.

2) POraUation lnteI"llEdiate< FI)

~te Acute (kat Toxicity Studies were c:xn:Jucted. as shown in Table VI-2.

Table VI-2

B. 'lbpical Discussions

1. Acute TesW!)

a. ku~ Oral '1OJticity (163.81-1>

"!be II.iniaJI data t'eCJ1ireRnts for testing acute cxal t;ox!.city (LDso)
18 one test on the technical c:heaical andale test on each ~faeturing

use and foaulated prxxJuct. pceferably using the labocatory rat.

1) 'l'ed1nical



No data were available on the acute oral toxicity of the f~ation
intenecUates containing other percentages of dioofol. However, since the
Cbnf1dential Statelaents of FonDula on file in EPA do not indicate an
c::hange in the acute oral toxicity, further .testing is not required.

3) a.u.sifiable Coocentrates (Ee), Re¥y to Use (1mJ)
wettable iGder/diSt (wp/D)

It> data were available on the acute eral toxicity of the dioofol EC's,RlU3,
and WP/bl. IbwieYer, .sinoe the confidential statellents of fCX'&1la on file do
not indicate an CI'\aI¥}e in acute oral toxicity, no testing is required.

b. Acute DeDDal Toxicity (163.81-2)

The llin__ data reeJJir:e.ent fex testing acute denaal toxicity (LDso) is
one test on the te<:hnical c::heIIical ard one on each IllanUfal...-turinq use and
fex-.llated projuct, preferably using albino rabbits.

l) Technical

An ade<lJate acute denaal toxicity test was cxn3ueted (flaag ard Larson 1911.
MRID '()()()()4366) using -Ie rabbits exposed to a single dose of tecbnical
dioofol applied to cliAled intact skin. '!he acute dearal LDso for intact
skin was 2.1 + 0.3 CJ/kg., with death pr:eoeded by <)eDeral weakness and a:.a.
'Ibis daU is sufficient to satisty the data requiretlelt ard assign Tcn::icity
Category II fer acute deI"lllaI toxicity (see Table Vl-6).

2) FbnaJ.lation Intermediate (FI)

An adecp.late acute deI:Ral ~icity study was cooducted on _Ie rabbits usiR] a
35.51 ditX)fol fODlUlation intermediate (00004354). The acute denaal LDso
was estiJlated to be CJreater than 3.0CJ/kg fex _Ie rabbits (abraded and
mabraSEd skin). tb deaths or clin teal signs ot tadeity were dJeerwd at this
dosage. 'this projuct staJld be placed in 'bticity Cat:eqxy III foc acute
deDI'" toxicity.

3) tmlsifiable Conoentrate (EC), Readr:to--Ose (RIU),
wettable PI'5i«1er/tiiSt (wpID)

The available data were not adequate to assess the acute deoaal toxicity
pob!ntia1 of dioofol EC's,Rl'U's, ard WP'/D fot'BUlatic:ns. IbwieYer. since the
confidential statellents of fQt1lllUla 00 file do not indicate <:har'qe in acute
de~ltoxicity, ft::· ':her testing is not ~ired•.ard these products shoUld
considered to be in Toxicity Cat:.eqory II.

c. Acute Inbalatioo ~icity (163.81-3)

The aim.. data requiremertt for testing acute inhalation toxicity (I.Cso) is
one test on the te<:hnical chemical and one on each manufacturing USE' and end­
use projuct, preferably using latorat.oey ra.ts.

An acute inhalation toxicity ([£50) test is reeJJired for each fOl:'1a1lation
if it f~ a respirable vapcr, ex 2) if 29' or~ of the aerc:x!yncaic
ec:J.Iivalent is n ..oeed of particles rot larger tha'i.} 10 llicroos.

27
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1) Technical

r 1 no 11:$ mer57

M adecpate eye irritation stt..dy was cmducted(~ and GilJlan 1973: MRID
'00(04357). Ratt>it~ (~ and urwastled) were treated with 0.1 III of a
35.5' dicofol Fl. 'Ole reaction to dioofol treatment in the \.IOlIIaShed eyes was
IDre severe than in the washed eyes. 1be lI'ax~ lI1Iean irritation scores were
11)/110 and O/lHi for~ eyes and 36/110 and 26/110 for unwashed eyes at 24
hoUrS and 7 days, ~ively. 0i:Da]e to the cornea and conjunctivae was
e1lident at 7 days in all 3 animals Whc::6e eyes teQained unwashed after
treatEnt. 'lbese results are SlJfficient to place this 35. ct, FI in 'lbxicity
Category I, ind icatir¥j a very severe potential for eye damaqe.

No data were available to~ the eye irritation p:>tentlal of t.ec:hnical
dioofol. As for the data available for f()l[WJ!atioo inter1llediates, no testing
is required. ~ical dioofol wiU be <XlOSidered a p:>tential severe eye
irritant.

2) f't:xDJlatial Intermediate (FI)

1) 'h!cmical

No data were available to assess the acute inhalatioo toxicity of dicofol
FIls, R1U ls cn::J EelS. Since the Confidential StateJaeots of f\xa11a do not
irdicate an anticipated e:tlcWJe in acute inhalation toxicity, testing of
techniCBI' dicofol Should be sufficient.

J) \It:!ttabte fbIoder/DJst (WI'/0)

A SUA>l~tary acute inhalation toxicity study was cmducted 00 _Ie Ilice
ex~ toa~r concentration of 2.0 -vIiter of 2S' dust dioofol for a 6­
hoUr eXJX)SUre as a JXel iainary test for ct\ronic inhalation stldies (U!ong and
Crf!ws 1967: MRID 10000(359). to deaths were~. 'ftlis study is not
sufficient to ~t the data ~irellent due to the lade of repor:tinq of -ethods
EllPloyed (i .e., -ethods of EaSUriR:J d\ailber ooucentration£ am particle size
distrib.ttion) and details of the study (lack of individual aniJlal data for
patholoqy, body weiCjht, etc.).

Since the <XJnfidential stater.ents of fODlWa do 00 in:Ucate Cbange in the acute
inhalation toxicity, testing of technical dioofol will be sufficient.

d. ?r~ eye Irritation (163.81.... )

11le~ data ~iP!llef\t for priJlary e~ irritation is one test on each
mnufaetur1n;J use am one 00 eacl'l fODllllated product. JXeferably using albino
rabbits. A pct.ary eye irritation stldy is not required for eac:hforaJlation
that has a ~ of 1-3 or 12-14 because these test substaoe:es wU 1 alJt::::llBtically
be <XJnSidered COI:l:06ive to the eye (Toxicity Cat.egory I).

No data were available to assess the acute inhalatioo toxicity of technical
dic:ofol. Testing is required.

1) Ptxa1lation InterEdiate (f'I), fallsifiable Q:ncentrate
(fSC), ~#JY:t:.o-Ost! (RlU)



3) arulsifiable Coocentrate roc), Ieady-to-Use·-(RlU),
.Wettable ~r/DUSt (WP/D)

No data were available to~ the eye irritation potential of dicofol OC's,
RnJ's and WP/O's. Testing is not t"E:!qUired. These fOrRUlations of dicofcl
will be cocunderedpotentially severe eye irritants, Toxicity Category I (see
FI section for details).

e. PriInary Dermal Irritation (163.81-5)

'!be mininun data requiI-erent for primary dermal irritation is one test on each
manufact11!"'ing use and fot1tlJlated product, preferably using the albino rabbit.

A primary dermal irritation study is not required for each fOrRUlation that has
a t:H of 1-3 or 12-14; :a test substance with a pH of 1-3 or 12-14 will be
considered corrosive to the skin.

No data were available to assess the dermal irritation pOtential of technical
dicofol. Testing .:s required for the foll04ing categories: technicaL
formulation inte~t~te (FI), wettable pcAoder/dust (WP/D), E!IIl1lsifiable
concentrate (Ee), and ready-to-use (1m)).

f. Dermal sensitization (163.81-6)

'!be mininun data requirement for dermal sensitization is an intradermal test
for each mnufaeturing use and each fOra.Jlated product, preferably llsing
guinea pigs.

No data were available to assess the dermal sensitization potential of
dicofol. Testing is required for the foll owing categories~ technical,
fODllllation intermediate, wettable ~r/dust, E!IIl11si f iable concentrate, and
ready-to-use •

g. Acute Delare2 Neurotoxicity (163.81-7)

An acute delare2 nellrotoxicity test is not required for dicofol because
dicofol does not depress cholinesterase activity, and it is not structurally
related to a~ that induces neuropathy or delayed neurotoXicity. .

h. SUbchrcnic Oral Toxicity (163.82-1)

'!be mininun data requirement for subchroni·-: oral toxicity is one test on the
technical chemical in ~ mamnalian specieG, preferably using rats and dogs.

A subchronic oral toxicity test is nP.Cessary if pestici&il use l) requires a
tolerance or .an eXent)tion fran a tolerance, 2) requitl'?s the issuance of a food
additive regulation, or 3) is likely to re1>ult in repeated hlJ'l\an exposure
through the ora1 route •

The Subchronic oral toxicity test is required for dicofol because its use
(application to food crops) requires a tolerance.

In an crlequate subct1ronic study, male ,:u)1 female rats were fed diets containing
0, 20, 100, SOD, 1250 or 2500 ppm of dicofol for 3 months (00004429). High
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nortality was observed at the 1250 R=m dose (60' for females and SO, for
males): the 2500 ppn dose was terminated at 2 weeks. Weight depres..qim was
noted in females receiving 100 ppn or higher while in males it was 0.'. y in the
high dose. D:>se related increases were observed in the liver-t:o-bc:xYi weight
rc1tios in both male and female rats. Ji:)wever, histoPathologic examinations
revealed no lesions that oould be related to the ingestion of dicofol.
Therefore, the MEL is considered to be 20 ppn.

'lb ~lete the data requirement for subchronic oral toxicity # a test is
required in dogs.

i. Subchronic 21-Day:-~rmal 'lb:dcity (163.82-2)

'lbe l1liniJrun data requirement for subctu:ooic 21-day dermal toxicity is ooe test
for the technical ctlesnical, preferably using albino rabbits.

A Subchronic 21-day dermal toxicity test is required if pesticidal use is
likely to result in repeated hll'nan skin ccntact. 'Ihistest is required for
dicofol because its use could ~sult in repeated hmtan ski;- contact.

No data were available to assess t.."le subchronic 21-day dei..11'Ial toxicity of
dicofol. Testinq is required.

j. Subchrmic 9o-Day Dermal 'lbxicity (163.82-3)

TIle mininun data reqnirernent for 5ubchronic 90-day dermal toxicity is c:x:e test
for the technical c!.emical, preft>rably usinq albino rabbits.

TIle subc:hronic 90-day dermal toxici.ty test is not required because dicofol is
not intentiooally awlied to skin and its use will not result in hllMll exposure
similar to that caused by swinrning pool additives or pesticide-irrpregnated
fabrics.

k. Subchrprlic Inhalatioo 1bxicity (163.82-4)

The mininu'll d..lt.a requirement for subchronic inhalation toxicity is ooe test for
the technical chEmical, preferably using laboratory rats.

A subchronic inhalatlon toxicity test is required if pesticidal use may resul t
in repeated inhalation exposure at a concentration that is likely to be toxic,
as determined f~ results l)f acute inhalation testing.

1) ~ical

An acute inhalatioo test for dicofol is not available; therefore, at this time
it is not possible to determine if a subchronic inhalation test is needed.
After review of an adequate acute inhalation test, a .~ tx::t ;"onic test may be
required.

2) Wettable ~r/nJSt

Five mice e~ toa 25' dust fornulation of dicofol (0.012 mg/L) for 125
days did not differ frem controls for rortality or lung tunor incidence (~
and Crews 1967: MRID 100004359). lbwever, histop.'lthologic eXaJnination of the
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lungs of 4 (total of 5 animals examined) revealed eq:Jhysematous e::tlanges:
further details were not given. These data are supplementary only.

'. 1t .;; . t me "11CW t,··· iW'lIWW&i:1Z'tI'itdiltf:flj$"rn pm

A subchronic neurotoxicity test is required if the pesticide has .shcMl positive
reS'Jlts in the acute delayed neurotoxicity test or induced irreversible
neurological toxicity in a mamnalian species.

A subchronic neurotoxicity test is not required for dicofol because it does
not ~press esterase activity. arrl it isnotstr'UCturally related to a~
that irrluees neuropathy or delayed neurotoxicity.

2. Olronic Testil'!J

1. Subchtoraic Neurotoxicity U63.82-5)

The mini.Jlua data requirement for subchroni-:: neurotoxicity testing is one test
for the technical chemical, using either adult henS or a manmalian species.

a. Chronic Feeding (163.83.1)

The ministun data requirement for chronic feeding is one test for the technical
c..'1emical, preferably using laboratory rats.

A chronic feeding test is required if pesticide use requires a tolerance or an
exemption fron a tolerance, requires the issuance of a food additive
regulation. or is likely tv result in repeated htnan exposure over a
significant pOrtion of the life span. The chronic test is required for
dicofol because its uses (awlication to focx! crq:>s) require a tolerance.

N::> data were available to assess the chronic feeding toxicity of technical
dicofol; testing in the laboratory rat is required.

b. ~nicity U63.83-2)

'Ille ministun data requirement for ()l')(X)CJenicity is testing in t~ manmalian
species, preferably rats and mice. using the technical chemical .•

An ()l')(X)CJenicity test is required if the active ingredient. or any of its
rnetaboli tes, degradat ion products. or i~ities is struetura11y related to a
recognized carcinogen or causes a l'IlJtagenic effect. requires a tolerance or an
exemption fron a tolerance. requires the issuance of a food crl:'Jitive
regulation. or if pesticidal use is likely to result in repeated hllMll exposure
over a significant pOrtion of the lifespan.

O1cogenicity testing is required for dicofol because certain uses (ar-plication
to food crops) require a tolerance. 'l\oIo supplementary ()l')(X)CJenicity tests were
conducted using mice and rats (National Cancer Institute 1978: MRID .0000 ).

Groups of 50 B6C3Fl mice were fed diets initially con~ining 150 or 300 RlIl
(males). 55 or 110 RlIl (females). or 0 ppn (controls) dicofol. Dietary levels
were subseqUently increased so that the t~ighted average diet.ary levels
for males were 264 or 528 ppn and 122 or 243 RlIl for females. (I:bsages were
increased because there was no indication that the maxi.nun tolerated dose (H'ID)
had been attained). '!be treat:Jnent period lasted 78 weeks and was followed by a
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14 or 15~ observation period. l'h effects were observed on fcx:rl COI'\SlJI1)tion
or survival of treated mice When ~red to c:::ontrol mice. In female mice
only, ftl!an body weights were decreased in a dose-related man."ler followirw:J the
40th week of the study. 'The mly lesion with significantly increased
incidences of hepatocellular carcinctnas was in males. 1lle incidence of
hepatocellular carcinanas in male mice was 3 of 18, 22 of 50, and 35 of 47 in
c:::ontrols, lew, and high dose groups. respectively. 'Ihese data suggest that
the 0CIIPJl,Ind tested induces hepatocellular carcinanas in male mice.

In the other part of the study, Ostx:>rne-Merx3el rats were fed time-weighted
diets of 471 or 942 PPIl (males) and 380 or 760 ppn (females) and 0 ppn
(controls) dicofol. 'Ihe treatment period lasted 78~ followed by a 34­
week obervation period. A dose-relbted decrease in mean body weight was
observed thoUghout the study. tb other effects attributable to dicofol were
reported. 'Ibese data ~st that the 0CIIPJl,Ind tested is not carcinogenic in
rats.

'Dlese data are not sufficient to characterize the carcinogenic potential of
dicofol. 'Ihe purity of the -tectmic.d grade dicofol- used in these stlrlies
was estimated to be 40\ - 60\. '!he lnplrities could not be accurately
identified because of reported thermal de<xJn'position of the test material
during the analytical pr:ocedure (gas dm:natography). In addition, the test
0CIIPJl,Ind was reported to haVE: liquified to a -significant- extent during the
sec:cn:J year of the studies. These data do iooicate, however, that cd::Jitional
oncogenicity testing is required.

c. Teratogenicity (163.83-3)

'!be mininun data requirement for teratogenicity is testing in t~ mamnalian
species using the technical chemical.

Teratogenicity testing is required if pesticidal use requires a tolerance or an
exeaption fran a tolerance, requires the issuance of a fcx:rl additive
regulation, or is likely to result in significant exposure to females.

Teratogenicity testing is required for dicofol because certain uses
(awlication to fOCAl crops) require a tolerance.

tb data were available to assess the teratogenicity of technical dicofol.
Testing in t~ roanmalian species is required.

d. Reproductive 'resting (163.83-4)

'!he mininun data requirement for assessing reproductive effects is testinc; the
technical chemical in one marrrnalian species, preferably laboratory rat, for t~
generations.

Reproouctive testing is required if pesticidal use requires CI tolerance or an
I

exerrption fran a tolerance, requires the issuance of a foed additive
regulation, or is likely to result in significant human exposure.

Reproductive testing is reqJired for dicefol because certain uses (awlication
to foed crops) require a tolerance.
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Tabel VI-3

In a ~ration reproduction study, mice were fed diets containi~ 0, 7,
25, 100, 225, or 500 pp1l technical dicofol(84.81 active ingredient
(00004424). A sunnary of results are Presented in Table VI-3:

Two generation Reproduction Study (Mice)

Dietarykelthane concentration, PID

tcr stwx· xwwarltmwtftWJ

225 SOO

8.5 7.7
7.0 6.0

12.7 22.7
25.3 33.8

96.0 88.7

98.0 91.2

82.4 78.3

74.0 67.4

7 25 100

8.8 9.2 9.1
7.1 7.4 7.7

14.8 14.6 12.9
24.4 22.8 20.6

.. rt

oPa.ralreters

Average sibling we~ght,

, of control at 21 days 100 102.6 99.8 101.0

Fertility Index 97.9 97.2 97.2 97.3

Viabilily ~x 84.6 83.2 86.0 87.9

Lactation Index 76.5 74.2 81.0 74.0

Siblings/litter at birth 9.6
Siblings/litter at 21 days 7.6

'Mortality at 5 days 16.9
, Mortality at 21 days 25.5

The no-effect level in mice is 100 ppm. The effects in the 225 and 500 PID
dicofol-treated groups include reduction in the litter size, reduced survival
of offspring until weaning, and reduced body weight of offspring at 21 days.
In addition, the fertility, viability, and lactation indices were red"ueed in
the 500 ron grJUP.

In another bo-qeneration reproduction study, albino rats were fed diets
oontaining 0, 100, SOO, and 1000 ~ technical di<::ofol (Experiment 1) or 0,
25,75 or 225 ppn technical dicofol (ExperiJnent 2) for two geherations
(00004312). This study has m..meroos deficiencies. 'Ille PUrity of the dicofol
used was not specified. The diet was altered in the middle of both
experiJnents: the reproductive performance of the oontrol animals was
unacceptable. The F2 2 generation in the first experiJnent and t.~ Fl
generation in the seoond exper~nt both indicate a low rate of fecundity.
Nevertheless, the study does su:.Jgest that a no-cbservable-effect-level (l'I)EL)
on rat reproduction was between 100 and 125 ppn. Hig!ler levels (500 and 1000
PID)~ a severe ~irment of reproductive function (alth?Ugh no
histological abnormalities were revealed: the examination included the testes
and ovaries) as sh<::Jl"ln in Tables VI-4 and VI-5.
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Table VI-4

Rept:oduetion S¥Y in Rats on Kelthane (f?9?erilDent lb. 1)

Dietary Average
dioofol, •litter •siblings at weight

Generation ppa •mated born birth 5 days 21 days at 21 days

Fla 0 26 24 237 190 69(17) '!I 35.3

100 27 23 221 174 97(6) 28.6

SOO 27 8 71 11 88 25.7

1000 27 1 2 0 0

Flb 0 24 16 159 111 75(10) 37.9

100 21 16 ISO 109 74(11) 37.6

SOO 21 3 22 8 0

1000 21 0 0 0 0

F2a 0 :?l 8 71 21 l8 45.8

100 ')1 (I 92 27 0

F2b 0 21 11 116 25 20 79.8

100 21 9 90 31 31 87.2

a/ Nl:Jtt)ers in parentheses iooicate the nurbers of animals killed on 5th
-- day after birth to reduce the litter she to 10.
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Table VI-5

~of Rep;oductioo Sbdy in Rats 00 Kelthane (Experiment No. 2)

Dietary Average
dioofol •Utters 'sibling at weigbtCg)

Generatioo ppIl ,mated born birth 5 day 21 day at 21 days

Fla 0 21 11 58 47 36 43.0

25 21 9 87 43 28 49.8

75 21 9 73 50 33 49.8

225 21 2 13 0 0

F2a 0 21 12 105 98 90 96.3

25 21 11 87 43 34 86.5

75 21 12 96 58 52 89.6

225 21 0 0 0 0

In~, the ~ available reproduetioo studies (mice an::) rats) are
sufficient to satisfy the data requiresr.ent for d.ioofol. '!be taL for mica and
for rats is 100 RD.

3. Mu~icity

l'lJt¥nicity (163.84.1 tlu:'<:?uJ!l 4)

AlthoUgh the Agency's 1II1tagenic testir'WJ requireftelts are not final, prop:sed
Qlidelines (FR 43, lb. 163, 'l\leS., August 22, 1978) shcM the types of stooies
the 1qency is CXXlS1dering.

'lbe following studies are representative an::) are likely to be required: 1)
microbial point nutatioo: 2) mamnalian in vitro point nutation: 3) in vitro,
in vivo cytogenetics or either heritable translcx:ation or <bainant
retJlal: 4) primary mA daIr.age (e.g., sister ctm:~tid exchanges or unscheduled
mA synthes is) •

Choices Within these categories DJ.1St be ~ied with a rationale.
St.bstitutes will be considered after discussion with the }qency.

Testing is required.

4. Metabolism

Metabolism (163.85-1)

The mini.Jll..n data n!q\1irement for metabo1 ism is a single dose study using 3~7
radiolabeled, analytically pure grade of the active ingredient. In both ot"t.'le
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available studies, the unlabeled rathert:.han the radiolabeled chemical 'faS
used.

Unlabelled dioofol (purity unspecified) was a:lministered to rats ina single
intraperitoneal dose of 230 ng/kg (Brown et a1. 1969, HRID 105002571). Peak
oonc::entration levels were reached in blood, kidney, lung, heart, brain, testis,
IIIJSCle, and liver in 32 to 40 hoUrs: levels of dioofol in fat, hoWever, were
still increasing at 96 hoUrs. OCBP, (4,4'-dietllor:oben~), and DOE (l,l­
bis--(4-chloropheny1)-2,2-dichlor:oethylene) were detected in all tissues except
brain tissue. In this~ study, dioof01 "'a5 also as::hinistered orally to
rats in repeated doses of 15 ng,lkq/day for 40 days. After repeated oral
dosing, the presence of d ioofol, DOC, and OCBP were confirmed in urine, feoes,
and all tissues (heart, kidney, testes, 1IU$Cle. llmg, fat. and brain).
However. in each case, the bulk of the material present was d ioofol: the other
materials were detected ally in trace araJUOts. Fran this study. it is not
possible to tell what percen\:age of the cdm.inistered dose of dioofol is
metabolized: it is also not tx'S~ible t:> determine whatpercentaqe5 are excreted
in urine and feces, or what frac.... ion is t"?tained in ti8S'JeS and for how long.
The kinetics of excretion cannot be deterr: oed ftall the data.

Dioof01 acomJlated in the body fat When fed to rats at a level of 1, 3.2, 10.
or 32 FPIl in the diet for 8 weeks (~ and Larson, KRlO 100004304). Cessation
of feeding led to a gradual eli.nti.natial of dioofol ftall body fat. 'l\llo weeks
after cessation of feeding. 7S\ of the aceutlJlated dioofol had di~ared
ftall the body fat of males and 40\ of the accllQJlated dioofol had di$.aRJeared
fraa the body fat of females. Eight weeks after cessation of feeding, ouer 90\
of the ae::ctmJlated dioofol had disappeared f~ the body fat of both males and
females.

'I1le information is not sufficient to satisfy the data requirement. Additional
testing is required.

S. Oinical Trials

Re~rt No. 173 of the Pesticide Incident ~itoring Systaa. Office of
Pesticides ProgralD8, EPA (1979) cited 78 incidents of dioofol exposure that
werere~rted to the Pesticide Incident ~itoring System frem 1966 to 1979.
Of the 78 incidents, 73 invol\7'ed hunan exp::>sure, 2 involved danestic animals,
and the J:'efnaining involved envi~t.ll 0['" wildlife eXJX)6Ure. ('& tr.e-se
reports, 14 involved dicefol alene and 64 invol\7'ed dicefol in cx::amination
wi th OUler ingred ients.

Rep:>rts of SJ"I1'>t.ans were provided fo['" only eight of the cases involVing
dioofol alone. Of these eight c.a5e'S. ene involved dicefol ingestial (amount
unspecified) leadIng to nausea, cHzziness, ard vcniting: two iovolved dermal
exposure (ClI'lO..lrlt unspecified) resulting in skin irritation in the first case
and rash (a llerg ic reaction) in the second case: two involved ocular exposure
resulting in conjunctiVitis: aM three involved inhaldtial exposure resulting
in dizziness, weakness. nausea, and \/OOliting in two eases and sinus c::ongestion
in one case. Athoogh lIOSt of these incidents ~re not fully desc=ibed, the
available data s~t that htrnan ex~re to d ioo':ol can lead to
conjunctivitis, skin irritation, and such geperalized effects as nausea.
v(J'lliting, dizziness, am weakness.
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In Price et ale (1972, MlUD 105004704), levels of dioofol in the diet, urine,
and feces of 32 girls, a:Jed 7 to 9 years, were monitored for 20 days using gas­
liquid chroaatography. 'Ihe diet <XXlSllDed over this period was considered
typical of 10lller socioecoocnic groups in the southeastern Ulited States. '!be
analysis determined that the daily diet oontained fl:CJll a trace to 1.8 ug of
dicofol, of which a maxiJIuD of cnly 3.12t was ~red in urine and 6.2U was
recxwered in feces. Dietary supplements of calch., nitrogen, or CliPIlO\ilD
citrate did not affect the levels of dicofol detectable in the excreta.
However, because residues of only the parer.t~ were measured in
excreta, little could be conclOOed regarding the storage or IQetabolism of
dicofol.

6. Emergency Treat:Delt

No inf()['mation on the prevention and treatment of dicofol intoxication was
revi~.

Table Vl-6

Kelthane Toxicity Cateqory I~icators

Greater
than 20
Irq/liter

Greater
than 5000
ng/kg

IV

Fran 2-20
ng/liter

Fran 500­
5000 Jb:j/kg

II

Fran 0.2-2
ng/liter

Fran 50::500
ng!kg

I
Up to arid
including
50 ng/kg

Up to and
including
0.2 ngjliter

Inhalatiun LC5)

Hazard Wicators

-----------------------:=:---;-......"..--,:::--:----,.------Toxicity Categories
III

Deenal LDso Up to and
including
200 ng/kg

Fran 200­
2000 ll¥J/kg

Fran 2,000­
20 ,000 ll¥J!kg

Greater than
20 ,000 ttg/kg

Eye Effects Corrosive
corneal
opacity no
reversible
within 7 days

Corneal
opacity re­
vecsible
.... ithin 7
days; irri­
tation per­
sisting fO["
7 days

N::> corneal
opacity;
irritation
reversible
within 7
days

N::> irritation

Skin Effect.c; Corrosive Se\'ere i rri­
tati.on at 72
hoUrs

Mc:x:Jerate
irritation
at 72 hoUrs

Mild or slight
itti tat ion at
72 hoUrs or no
effect..c:
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