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o
Name: Endothal '
Chemical Name: 7-Oxabicyclo-[2.2.1]-heptane-2,3-dicarboxylic acld ,
Structure: ] .:
g =1 < Hooma
e =L )< goom\
H |
State: Solid L ’
Solubility: Seluble in water 1 '
Use: Herbicide \

Company: Penngalt Chemicals Corporation
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pisodium Endothal

Data Rweview as of November 18, 1966

Acuta Rat Oral + LDgg = 38 mg/kg/day
Acuta Rabbit Dermal - Lbgg =~15% - frritant
Acute Guinea Pig Inhalation (Endothal Acid) - respiratory {rritant

LD5g => 0.05 mg/L - effect level «<0.05 mg/L
Acute Rat Inhalation - parenchymatous changes {n Tiver and kidneys
Acute Dog I.V. -  LDsp =<5 mg/kg - heart appears to be target organ
Acute Rabbit I.V. - Wsg - <10 mg/kg - heart appears to be target organ
Acute Eye Ivritation (Rabbit) - frritation was transfent
Subacuts 6ral Dose Range (Dog) - MLD = 20 mg/kg
Subacute Rat Feeding
Subacuta Rabbit Dermal (21 day) (19.6% Endothal Acid) - Irritant
Subacute Guinea Pig Inhalatfon (Endothal Acid) - respiratory {rritant
Subacute Sheep Feeding ( 5 days)
Subacute Sheep Feeding (6 weeks)
Swhacute Sheq; Grazing
Chrontc Rat Feeding (2 years)
Chronfc Dog Feeding (2 years)
Thres Generation Rat Reproduction - high level effected health ~ NEX W
Natabolic Study I.P. (Rats) - Excreted at 48-72 hrs. |
Husan Skin IMtation « 1.0% and 4.0% produced light to moderats erythema
Matabolism in Fish
Fish Toxicity - LDjg = >40 ppm

Precautfons in Handling
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Di-N N-dimethylcocoamtne Endothal (TD-47)

Acute Rat Oral - L0gp = 205 mg/kg

HMLD = 23-46 mg/kg
Acute Rabbit Demal ~ conc. skin {rritant

1% solu. Ko frritation
conc. MLD = 46-70 mg/kg

Acute Raggit Oral -

Acute Eye Irritztfon - 1% solutfon {rritant
Acute Inhalation Rat - 25% éflution - fatal

(600671

Subacute Dog Feeding (16 weeks) - Effective level «?2.55 my/kg

-



Endothal

Acute Rat Oral
Several groups of ten animals each recefved from 0.12-0.29 cc of the test

solutfon 3s a 3% aqueous solutfon. Anfmals were fasted for 18 hours priocr

to treatment.

Results - LDsg equals 38 mé/kg. Refarence is made to an FDA acute study
in which the material was found to have an LDsg of 35 mg/kg.

Summary - the results of this study definitely places this material, as an

economic potson, in the highly toxic class to man.

Dose Range Findings in Dogs (Oral) (Humber of dosages not qiven)
A total of nine male mongrel dogs were utilized for this study. A single

animal was tested per level of 50, 40, 30, 20, 10, 5, 3. 2, and 1 mg/kg/dayl
The test materdial was administered daily to each an.'imal by capsule.

Results - The dosage range 20-50 mg/kg/day caused death. Death occurred

at the 50 mg/kg/day level in three daye whereas death occurred at eleven days
{n the 20 mg/kg/day level. Animals receiving ten mg/kg/day or less survived
six weeks at which time they were sacrificed. Gross signs of toxicity were
not_obsemd {n the dogs which survived or which succurbed with the exception. .
of emesis in the 40 mg/kg/day level. Hemalogfcal determinations and bialogical
test (blood glucose, urea nitrogen, thymol turbidity) were performed on the
f{ve lowar doszge levels and found to be within normal limits.

" pathologic changes - The stomach walls of the highest four dosage levely were

congested and edematous with occasional erosfon and hemorrhages. Edema in the
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upper intestines and miltiple superficial ulcerations were rather constant

findings. Other cbservations were normal.,

Summary - Rasults of ti.is study clearly indicate that the chemical must be
considered a GI {rritant.

5..bAcute Rat Feeding (28 days)

iy M R R
R S e

Four groups of albino rats consisting of 20 male and 20 female animals wach
were uged at the dosage levels of 1% (8000 ppm) and 0.1¢ (1000 ppm).
fﬁ‘ Results - The 1% dietary level pywoduced 100% deaths in the male animals by

day 6 and 85% deaths in the female anfmals by day 7. Prior to death, the rats
showed convulsions, ataxia, and frritation of the nose and eyes. Necropsies
performed on these animals showed necrosis of the mucsus membrane of the
stomach, massive hemorrhage in thq stomach, and large amounts of the blood

{n the intestines.

The three surviving female rats lost from 12 to 25% of their original hody
weights. A micrescopic examination of vepresentative tissue revealed siight
degenéﬁtion of the 1iver parenchyma in three rats and focal areas of
hemerrhage in the kidreys in two rats. These three female rats were sacri-

ticed after seven days of feeding.

The female rats of the 0.1% level showed a very slight increase of body weight

over that of the correspending centrol. The male animals at this level gained
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considerably more weight than the corresponding male oontrol rats. Some

{rritation of the nose and eyes was observed during the Tirst two weeks. No

other adverse effects were noted. Necropsy were unremarkabie.
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Corments - The dosage level (1% and 0.1%) seemed rather high when one
compares them to the acute LDgg value of 38 mg/kg/day. As an estimate
the 1% level and the (_).1: are equal te 800 and 80 mg/kg/day respectively.
This 1s an estimate because the data presented did not 14st the food con-

sumption of the test animals.

Another interesting point i{s the fact that the male animals of the 0.1% level
gained 61% more weight than the corresponding contrnl animals. ODue to
missing food consumption data and the related food utilization data, I

cannot offer a concrete reascn for this excessivé' {ncrease in weight.

Sheep Grazing Expariments.

Groups of ewe lexbs were turned intoc lots treated with 8 1bs. endothal per
acre. Body weight changes, general appearance and certain hemological studies

ware ut{lized {n evaluating the effects of the treatments on the animals.

Results - The sheep disliked the treated grass. As a result the animals ate
lass than normal and lost weight. Overall condition of the animals was good.
No significant changes were noted in the differential leucocyte count, total

erythrocyte count, erythrocyte morphology, and hemoglobin levels.

Subacute Sheep Feeding

18 ewe lambs wera separated into groups of three and treated at levels of 0.0,
0.5, 1.0, 5.0, 10.0, and 20.0 grass for five days. The test material was
added to the daily rations.

Results - the animals generally refused to eat the treated hay. -No hamfyl

effects vm;c noted. : G
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Summary - This study indicates that sheep would not voluntarily consume toxic

quantities of treated material in the flelds.

Subacute Sheep Feeding (6 weeks)

S{x ewa lambs were fed hay from an area treated with endothal the previous

£fall at the rate of 8 1bs per acre.

Results - No signfficant di fferences were observed between the test and the

control animals.

Summary -"Sheep can and will consume hay treated the previous fall with endothal

without adverse effects.

Chronic Rat Feeding Study (2 1earsl

Ten male and ten female animals were used per dietary level of G.0, 0.0, 0.03,

0.10, and 0.25%. These percent levels are approxﬁitely equal to 0, 100, 300,

1000, and 2500 parts per miilion.

Rasults - Survival and body ueight' change of the test animals were comparable
to the corresponding control animals. HNo toxic or pharmacologic effects were

observed in any test animals during the study.

The body weight gains of the two highest levels were less than the average
control body weicht gain. However, this difference was statistically not

significant.

Hemological studies consisting of total erythrocytes and leucocyte counts and

hemoglobin determiénations 'appeared to be within normal limits.



Both test and control animals showed degenerative changes of the mfacardium

and tubular tissue of the kidney, hyperemic 1fver, gastritis and gastro-
enteritis. These findings could not be absolutely related to the feeding
of the test compound as each of the findings were observed in both the test

and control animals.

Benign tumors were exhibited by all groups of female rats {ncluding the
control and test groups. Most of these tumors were adenomas and fibro-

adenomas with a wide variability of location.

;:
i

Summary - It {s apparent from this study that the feeding of the test material
at high levels does not produce readily noticeable adverse effects ouher than

the already established findings of gastritis and gastroenteritis.

Three-generation Rat Reproduction Study

Ten male and 20 female animals were utilized per jevel of O, 100, 300. and 2500

T TR

ppm. The corneal generations (P1) were maintained on the appropriate diet

T N e
e

until 100 days of age at which time mating was permitted. During the mating
perfod four females and two males were placed together in a breeding cage.

The females were examined for copulation plugs twice dafly for six days. When
a plug was obuﬁad, the female was removed from the breeding cage. If these
females did not prove to be pugnant_: they were retus;rted to their respective

breeding cage and the procedure repeated. If no copulation plug was observed

the female was left with the male for the total mating period of 21 days or

until visible signs of pregnancy were noticeable. Aborted fetus were examined

grossly for possible teratogenic effects and preserved in 10% neutral formalin.

8
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The aforementioned procedure and the remaining procedures follow tha outline ‘
as shown below:
Schematic Qutiine
(20 females and 10 males) = Py
|
Fi-st mating . '
10 day rest period
then second mating
Fla :
weanad and
discarded F‘ A .
: . Fed diet until 100 days of age
i First mating (second mating after 10 day rest period £
1 F2a B
;ﬁi waaned and Fon
¢ discarded Fed diet until 100 days of age
; Fist mating Second mating after 10 day vest period
. i
3A : Fig

weaned-and wsaned; sacrificed;
discarded necropsied; studies .
: histologically B

9
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Rasults - The appe;lrance and behavior of the test animals from the 100 ppm
and 300 ppm dosage levels were generally normal for both parental animals

and their offsprings Aand comparable to the control group. Parent animals and
their offsprings of the high test levels, 2500 ppm exhibited signs of toxicity
of véryigg degrees throughout the s.tudy, and due to the high mortality of

the Fpg 1itters this dosagé level was discontinued.

The number of actual prenancies, averaged gains of females through gestation,

averige nurber of pups per litter were essentially the same for the 100 ppm
and 300 ppm test animals and comparable to the controis for each of the three

generatfons. These values for the 2500 ppm level were much lower.

One pup of the Fya litter of the 100 ppm level possessed spina kﬂﬁd& and
two additional rear Mnd limbs. No other teratogenic effects were found ameng
the remaining pups for any of the test group or the contro].

No signs of resorptions or abortions were observed in any of the female's.
during both litters of each generation for any of the test groups or controls.
The weaning weights of the survivors were considerably lower for the 2500 ppm
offspring for litters of the Py and Py parents as comparad to the control.
The weaning weight for the survivors of the 300 ppm offspring were slightly
1ower in most cases as compared to the controls, however, the weaning weight

sppeared to be within normal Timits.

g

A dense whitish mass which was detected et weaning within the eyeball of three

~ animals of one litter (Fpg) of the 300 ppm test level, all of the survivors

of one 1itter (Fpg) of the 2500 ppm test level and one animal of the control
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group (F3a) showed upon histopathological examination an amorphous materfal
within the aqueous humor which was non-specific and could not be {dentified.

Gross and mici-osoopic examination of issues from representative weanling
animals from the control and 300 ppm test level of the final (Fag) Hti:er
showed similar findings which indicated that the fngestion of a test material
at this level did not produce any significant alterations.

Sumary per generation - the Pq cqntro'l animals showed no adverse effects
during the pre-mating feeding period. Eighteen of 20 mated animals gave
bfrth to normal Fyp 1{tters and 17 of 19 mated animals gave birth to normal
FIB 1{ttars. Both litters displayed normal viability at birth. Cannabalism
was noted {n seven mothers of the Fm generation. Necropsy of the sacrificed
Py parents showed no abnormalfties.

The Py 100 ppm animals showad no adverse effects during the pre-mating feeding
perfod. Twenty of 20 mated animais bore litters for the Fyp generation and
19 of 20 animals gave birth for the Fip generation. Both 1itters displayed
nomal. viabflity at birth. Cannabalism was cbserved in the parent females

of the Fig generation. Necropsy of the sacrificed Py parents showed no -

abnormalities.

The Py 300 ppm animals showed no adverse effects during the pre-mating feeding
perfod. Eightun‘ of 20 mated animals bore litters for the Fjp generation.
Eighteen of 19 animals gave birth for the Fig ganeration. Both litters dis-
played a normal viabflity at birth. Cannabalism was observed {n six mothers.
Necropsy of the sacrificed parents showed no abnomalitiei.

11
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The Py 2500 ppm animals showed unthriftiness and poor acceptance of diet
during the pre-mating period. Fifteen of 20 mated animals gave birth to
litters for the Fqp generation and 14 of 17 gave birth for the Fyp generation.
Toxic signs were observed {n the majority of offspring of the FiA 1{tters
while adversa effects to a lesser degree occurred in the Fig generation.
Necropsy of the. sacrificed Py parents showad kidney discoloration of varying
degrees (olive to dark brown) with slight mottling fn some cases, accompanied

by pale adrenals.

The P2 control animals showed normal appearance and behavior during the pre-

mating season. Efghtaen of the 19 mated animals gave birth to normal Fzp

iittars. Nineteen of 19 mated animals gave birth to Fpg litters. One
animal of the Fpg 1itter showed a pedunculatad, attached to the dorsal madial
surface of the head. Othe: pups from this litter ghowed spare hair growth

at weaning. Necropsy of the sacrificed Py parents showed no gross abnormalities.

The P, 100 ppm animals showed normal appearance and behavior during the pre-
mating period. Food consumption data for this group were comparable to the
food couswuptior{ of the control an1mals; Twenty mated animals bore normal
litters for the Fga generatfon and 20 animals mated bore normal 1{tters for
the Fpp generation. Gross changes were not observed in any of the offspring.
Both l{tters displayed normal vfabﬂity at birth. Necropsy of the sacrificed
P> parents showed no abnormalf ties. *

The P, 300 ppm animals showed normal appearance aud behavior during the pee-
mating feeding period. Food consumptien data was comparable to the control

animals. Twenty of 20 mated animals bore normal litters of the Fop generation

12



ok and
ERE

and 19 of 20 animals gave birth for the Fyg generation. Both litters
displayed normal viabilities at birth. Cannabalism was noted in two
females (Fpg). Three rats from one litter (Fpg) at weaniag showed an -
amorphous mateﬁa; within the aqueous humor. This was not specific and
could not be identffied upon histological examination. Hecropsy of the’

sacrificed P, parents showed no gross abnormalities.

The P, 2500 ppm animals were lass hea}thy as a group during the pre-mating
feeding period. Body weights were considerably reduced at the time of
mating. Food consumption data for this group were compai'able to the control
animals. Nine of ten mated animals produced iitters for the Fpp generation

and four of nine mated animals produced litters for the Fop generations.

Both FZA and FZB were, in genera‘l‘. less healthy than the corresponding control
1itters. Weakness and emaciation were observed in many-of the Fag offspring
of which only seven survived through weaning. All of the survivors of one

Fog 1itter showed an amorphous material within the aqueous humor. Only one :
weaniiﬁg offsﬁring survived for more than one weak after weaning. Ho gross
changes were observed in any of the remaining offspring from birth to weaning.
Necropsy of the P2 parents showed abnomallties in the region of the ovaries

of one animal, ot;h_endsa thel findings were not remarkable and were comparable
with the controls. Due to almost total weaniing death, the 2500 ppm level

was discontinued at this point.

The P3 control animals showed normal appearance during pre-mating season.
Fifteen of 19 mated anfmals gave birth to F3p 11tters and 18 of 18 mated
anfmals gave birth to FBB 1{tters. Both litters displayed normal viability
13 .



000671

n
4

at birth. Cannabalfsm was noted in four females. One male of fspring of the
Fya generation showed an opague mask over the one eye at weaning. HNo gross
abnormalities were detected in the rematning pups. Gross necropsy of the
sacrificed F3g offspring and the P3 parents showed no zbnormalities.

The P3 100 ppm animals showed no adverse effects during the pre-mating
perfod. Nineteen of 20 mated animals bore normal litters for the Fia.
Twenty of 20 animals gave birth to~nonm Fyg 1itters. Both litters dis-
played normal viability at birth, HNo gross abnormalities were detected in
any of the offspring. - Gross necropsy of the sacrificed Fag offspring and

of the P3 parents shows no abnormalities.

The Py 300 ppm animals showed no adverse effects during the pre-mating
feeding pertod. Ninetaen of 20 mated animals bore normal l{itters for the

F3p and Fap generation. Both litters displayed normal viability at birth,
Poor care of the litters was demong trated by mothers in each of the F3p and
F3§ litters. HNo gross abnormalities weee detacted in any of the offspring.
The mortality rate of these litters was higher than the corresponding control.
Poorer quality of survivors was evident. Gross necropsy of tha sacriffced

Fag offspring and the P3 parents Showed no abnormalities.

An examination of the brain, spinal cord, pituitary, thyrotd, heart, lungs,
liver, kidneys, adrenals, spleen, stomach, emall intestine, large intestine,
nancreas, urinary bl;ddcr. ovary, testes, bone marrow, and unusual lesfons
from ten males and ten females Fig ofﬁpr1n§ of group 1 (control) and ‘
group 3 (300 ppm) did not show any histopathologic changes.

11




i ,‘.;gugw

000671

12

Summary - This study dafinitely shows that the test materfal has a chronic
physblogical affect on the rodents. This effect is noticeable at the 300
ppm level and 13 outstanding at the 2500 ppm level,

The data conceming the number of animals bred and the resulting pregnancies
{ndicate the test material does not have an effect on fertility. In con-
sidering this statemant, one must keep {n mind the reduced number of pups
which may have been due to the general poor health of the animals {n the
two higher dosage levels.

The two taratogenic éfftct: noted in the Fyp offspring of the 100 ppm level
was not observed in the two higher levels. 1 do not belfave a concrete

reason can be given for these observations.

In genaral, {t appears the no-effect chronic level of the test material {s
less than 300 ppme in the rat.

Two-Year Chronic Dogq Feeding

Three male and three female pure-bred beagle dogs were used per level of
100, 300, and 800 ppm. These levels are equivalent to approximately 2.5,
7.5, and 20 wg/kg/day. The 800 ppm level was increased to 1000 ppm (25
mg/kg/day) at the end of the 19th months then increased to 1300 ppm (32.5
mg/kg/day) at the end of the 20th month; then {ncreased to 1600 ppm (40 mg/
kg/dsy) at the end of the 2]st month; then {ncreased to 2000 ppm (50 mg/kg/
day) at the end of the 22nd month.
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_mtcmcopfc examination of brain, spinal cord, femoral nerve, skeletal

13

Observations fncluded general behavior and pppearance, food consumption,
hematology studies, urinalyses, liver function study, and at necropsy &

mc]c. pituitary, thyroid, parathyroid, adrenal, lung, heart, aorta, spleen,
hymus, bone marrow, submax{llary salivary gland, stomach, small {ntastine,
secum, colon, pancreas, liver, gall bladder, kidney, testes or ovary,

prostate or uterus, mesenteric, and carvical lymph nodes.

Rasults - No gross signs of toxicity and/or pharmacological effects were
observed in any test animals during the course of study. Ons death which
occurred at the end of the 12th month in the 300 ppm level was attributad
to pneumonis and.not {ngestion of the compound.

Body weight gain and food consumption of the test animals were generally
within normal limits. One high level dog showed a net loss of 1 kg.

Hematological, 1iver functfon, and urine analyses values for the tast dogs
generally nmimd within normal l{mits and were comparable to those of the
control dogs.

Necropsy findings showed tha dogs wiﬁh a high level generally exhibited
conges ted and/or Mnic stomachs. Other significant pathological changes
which could be attributed to test materiel wers not observed. V

Microscopic examination of tissues from the 800 ppm Tevel generally showed
a slight {ncrease in activity of mucofus glands in the fundus; the 1iver
exaxination showed in general slight hyperemia and/or proliferation of bile

15
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duets iftmsn tas 1iver. One dog of the high leval also showed parenchymatous
ltnr nn siterstions.

Smrr - The data frem this study seess to indicate that there {s soma effact
st the high dssags hn‘l.' It should be notad that this dosage level wes
ﬁ:rusad gradually from 800 ppa te 2000 ppa. The major effect of tha tast
matartal wppears to hc s goneral {rritatfon of parts of the Gl tract.

Indveperitoncal Adxinistration of cl4 Tasgad Endothal (Rat)

Albtne rats ware {njected intreperitonsally with 3.5-27.5 uicrocuries of
Endethal tagged with ¢4 4t the one or two positions en the ring. The test
umﬂn‘l vas dimmod {n water so that one KL equals five sicrocuries er

" 1.038 5g. m uiltls an placad 1- uubo"su ceges for the ummiw

of .mm atv, ﬁm n‘ uﬁu.

: hu\ts It wpperrs tnt lﬂdlthl'l {s slmost completely cxcntcd from the

body within 48 and 72 hewrs. It also indicates that within the first 12
kour nﬂ;d, wpproxinately 833 of the material has -already been sxcreted.
The hﬁtqﬂﬂmt excretion of redioective COp indicaves that vf the compound .
wes metabelizod, the procsss did not iavolve opening the range structure.

Acute RabbAE Derekl

Powdered sedfun endethal aad 15, 10 end 203 aquecus solution of the compound
were spplied for thres consecutive days, sevan hours & day to the shaved
shraded end mabraded sbdowtnal skin wing 8 grows of. 3 raibits each. |
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Results - The 1% level produced minimal 1_§\discrete lesfons on the abraded
skin. The 10% and 20X levels produced lestons varying only in severity.
A% the higher concentration the lestons increased in size, frequentiy
merging to large patches and assuning a purplish mottled appearaﬁee which
{s {ndicative of ecchymosis or hemorrhagic necrosis. Microscopic examina-
tion of the skin tissues reveaied changes ranging from superficial ex-

cortation to hemorrhagic and necrosis.

Three rabbits of the 20% endothal solution and one of the three rabbits
which received the powdered endothal to the abraded skin secumbed on the

second exposure day.

Summary - From the -aforemt‘lmed data, it eppears that the test material
is a skin {rritant. ’

Subacute Rabbit Dermal (21 days) (Formulation with 19.6% Endothal Acid)

Five male and five female rabbits were used per level of 20 mg/kg and 50 mg/kg

of Harbicide 282 (dimethyltridecylamine - 50%, and endothal actd - 19.6%).

Application was made 15 times over a 21 day pariod. A control group was tested

with aqueous ethylene glycol.

Si{x deaths were noted at the 50 mg/kg level and were attributed directly to

the absorption of the test material. The hemological findings of the test

animals were in general comparable to the control animals. Sfgns of general

frreitation were noted in both levels of the test animals with the reactions
being more intense tn the 40 mg/kg group. These toxic signs consisted of

crythema, edema, eschar, exfoliation, fissuring, prostratfon and scarring.

ey
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Microscopic examination established that Herbicide 282 produced a definite
dasquamate change in the epidermal - dermal complex of the test rabbits.

Two animals of the high level showed a slight to moderate congestion of
the 1iver. One animal of the same level showed interstitual congestion of
the kidney. ’

Summary - Data from this study again £1aurly {ndfcatas the test material
{s a dermal frritant. Also that the chemical has the ability to be absorbed
through the skin {n sufficient quantity to cause histopathologic changes
in the liver and kidneys. Product labell{ng must compensate by adequate

warnings.

Eye Irritation (Rabbit)
A small quantity of 1% or 4% sodiw endothal was placed into the eye of

gseveral rabbits.

Results - S1ight to marked but transit {rritation was produced in the eyes
of rabbits. signs' of {rritation disappeared in two to ten days.

Acute Rat inhal ation

Four groups consisting of 16 female and 16 male rats were exposed o mists
of water, 8.3% solutfon of ammonia and sulfate, a 2.5% solution of disodiun-
endothal, and 2 soiut‘lon contatning 1.67% disodium endothal and §.33%

of amonia sulfate. Exposure pericd was for one hour. Air flow into the
exposure chamber was regulated at 0.2 mg of solid per liter of air inhaled
by the test animals. |

e

19




houte Syines Pig Inhalation : :
" 20 guinsa pigs wave uhjmd toa sz heur 1ulnhtion of an moﬁm add

i BB e

" Results - Mﬂuh sacrificed fmadfataly after exposure gnd at 28 hours post-

Results - Ko rats 4led during the ewvm. The amizals which were sacrt ﬂAad
1m¢1&tﬂy sftor m expesure psried ware censidared nomm. At tem waeks
poat axpagure, the rats -ma were oxposed to the mix eonta‘éinq disodium
mdoﬂm and umiu sah’m showed a gomevhet higher incidence of slight

mmmumnmmmmm

Susnery - It eppears a3 thewth tha combination of dicodiua endothsl and
miw sulfate wis mmm for this degemarative change in the Tiver
and lddaen. ’s Mgher Rl Alm producad tha same effact, o petentistion
study betmeen thesa B0 murhls \mnd either strengthen or dilute this .

Mo i ol f

ssrosel at an nir m:ioa of mmdntﬂy 0.05 mm.

— e

exposure show pulmenavy anpstion. occasional hemorrhage and mild kidnay
eouﬁdea. Seven duys after expesure no residual signs of tissus damage
were apperent. Signs of respiratory {rritation ss weil a3 eye frritation
m slas chserved Mm the evagure p‘ﬂod.

Comsoats - Cuﬂuuy statements sust be contained on lzbels of this product

' miaa the user wnimt m anm of {shalation.

Subscuts Guines g_fg Imh_t_ig tuydy .

Ths vemaining guives pipcf the acute frhalation study were reexpesed to the .
sene mx enmtntm for a uul of four Such sxposures. '
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L Tes degs natwd 10 q of Mu udmnl nr ™ of W th ‘lntn-?’
‘mlx lul muhtw» ___': el L _4,,_;_-'."#;'2;:: .

mm- - Mur sbowt ens hour both atmals exhibited 1numitmnt m:Mng. '
| vestting, e repostod. espuisten of seat-Hiquld focsl matertsl. The cxinsls
W pmmshmyw wmlm Mn w Wcal mmtogicﬂ um |
- m aw ﬁ. mxm mmm ma-m pm mmz '

,‘..

ST mty ia t.oa mum.

- .
Vst te
-

| M'ltl mmlssm‘pmmfnnm md.csmthﬂytkasm T
| Wumﬁnmdmtonﬁml. The progress of the condition
.'-mmmumufmafmwutichhmﬁthaslwutsmto

“sormal. mmuanmmmmm ummammnn

816 heurs post trestmest. : o g - -_-."5

P U I

o m-nu'mmn a.s eu.s nm mmmuw 1.Y. tmam k-

ot pheasbarbita) podtun. Sedten endethal 1n a 15 solution vas fagected 1n ea g
moust equal 13 10 wa/hy of bedy weioht. Continaous recordings ef bloed pres-

' sure u‘mﬂnﬁam“ u‘o‘lutncmﬂm—l m teken at Mm . |
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mry ﬁﬂd. nmwmc cm wers msmm of mma
mmmem ‘Beth antuals dled 98 mm folTowing the sécond mmm." A
Recropsy findfngs shewed markod dialetion and flcbbiness of the heart with -
mmtwm Wﬂuefthe hmudothworgm. mmm

mmwwmeymuhﬂm. '

SM!. mwumaqu«wummtmn«m
mmmlynaumuuﬁuum ’

Mtts mth M ta 90-120 ldm faﬂaﬁm 8 M« of mﬂn
_ wenknass, mtwamm«nmwmu Mo other

mﬂm ﬁwmme. o SR :?

Sﬂc I!. Mnﬁbihmuqofﬁsoﬁm mtm perlm Iw
-?"»'im Mmtmﬂu. -_>.'.~.-.-~‘--;-;,_, 2 __.-. L e

=

L mmhmunnm mmm:»wm
nim- roveslod marbed diglation and flabbiness of the heort. Se this
mcmmmtmmumumtm I-tupﬂu‘um
wﬂnmﬁumntnﬁh&kfmw!tm.
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Hatabolism fn ﬁsh of C14 lebel in endothal

-MuryS&iuImntf (Men ) T T

The m«mmx used tw this study was ring ‘Teballed and had a smdﬂc
- aeeivity af o 0.44 uferocurles per mg. - Gold flsh-vere exposst to- 6 sad 2 f
pr. of redfomndothal fn & 3 1ter oqusrtum for S.5:453S at room tesperuture. .
m,'mm stiver ulmm exposed to 2.5 and 5. ppm radieendothal 1w 7 L
Hiters of marw 3 days at 1°C. The fate of the radfoactivity artsing
. from the radfocadothal was calculated using two procedures which sre Hsted -
{n the main veport. Thasa procedures will not be Tisted here. |

. Results - It wes mtm that dus to extensive breakdowm of this chanical
and 1mrporat‘lea cf néfoactwiw {nts norzal constituents of the orgnnisu.
um mmutaﬁbyd!f?mtfncﬂm. ft is wtﬂﬂ mwmt

mmg of Msod‘lw mn to Fish i '

Disodfun endathal was relatively mwdc to fishes. The 10% um of
m‘!tty was gmur than 40 ppwr for 96 hour exposure for red-fin shiver,
blm—mad aotnnov, m sMner. end black bu‘l"hnd. Extanded bicassay _
tuts md higher mmtutions mnhd ainimal lethal concentrations of 80-100
L These higher concum-atioa: cauzed fnjury to the gﬂ!s and other uttm!
ﬁ:sﬁa and: dehydration w omsis. : - '

a

m u!utiou cf Mu cadntbﬂ at 1% m 4$ concmmﬁoat producod w1

.-:_,,.4

Hgﬁtenmumthmefﬂnskfu. j' N
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'Smftivm Min Rabbits L SRR

m a m!Mmry.mdy tht mtccn'( of which. 1: mt 1nc1uded 1n thl rmrt.

" mmrm m sanattzition ws not produced. TMs was based on the

fnct that thc cntamus fmmtar and fntravendus adninismﬂon of mdoml
to pnvfous!y exposed’ rebbits after an Intarval of four weeks, pmduced no
uemmm skin laions and uo eltered systemfc reactfons. :
Suzmary -~ . As. t staud. the protocol of this study m not incliuded, thns T
do not know the nusber of anfsals nor the conccntration of the chemical as
appifed. Thus, I em forced to eccept the results ss 1isted intshis report
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Precaut‘lon: in hmdng eﬂdotba‘l sutmitted by th: m ny

- & !u dfrcct contact with the eye, endothal sclutim CAR TAUSE SEVETS Wuw :

-mwmmcmm properties of the test materfal. As the heart ', .

1. Continuous contact wtth unbrokcu sk{n BRY mst reddening Ar bﬂstnﬂag
i IZorm hwrs mﬂy bamm cmmofctotmg shou‘ld bc - .“
” standard practtcs whtle landing eadothal fn any form. ,
2. Contzct with abradad skin produces an {smediate burning sesation. An - |
" indtvidual so affected w471 voluntarily uesh the affected ares. Stnce '

“dafiger of.tnenxi‘catfoa by sbsorption fs present, large amounts of water - S
should be used. | . .

3. Endothal dust, when enhaled, {rritates the membranes of the nﬁse and
throgt ceoupanied' by considereble wucous formatfon. A respirator should
always be worn vhen handling finely divided solid endothal fomnatiom.

' cﬂ' the tiwn. Shndtrd e protecticn ndu shoyld be worn vhen- mnéung “

" endathal. In case of accidental contact Ath the aye, Tt 15 essential W’
wash out {zmediaely with liberal smounts of water. 1f this mm has
been {neffective and pain develops, accompanied by reddening and watering of
the eye snd blurring of the vision, 2 physictan should be consulted.

5. If endothal is swallowed, vomiting should be avoided. Ice pellets will

prevent voufting. Give two tablespoonfuls of asphojel and half a glass of cold}
water and call & physicien fmmedfately. 1f amphojel 1s not avaflable, |

give cold milk or cold weter.

NOTE: T belfeve the use of emphojel 13 solely for the purpose of coating the

is eo be the tanct m. 1 feel some 1mmtioa pcrutuing to this effect
shoxld be 1isted on the Tabel. -

)
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_ Tonfcity studles on m-a.w-amgzxmm endothal (TD-47)
Acute Rut Orel - R o
mm - 205.89 ngm with H-m of error of 82-1221.
1 .- el . .
| Acute mabbit omt } 5:':‘5-{.7’ N
@D - 25304678 m/kp - -
" Acute Rabbit Derwal
The cospound: produced savere skin frritation when applied to the intact
and abraded skin of rabbits with & maxfoue aversge score of 8.0.
A 1f water dilutfon of the compound applied to intact and abreded skin
mm ne \dsib!e signs of trﬂtaticn. '
1 . . - ._- - . ,’n. ot .~. !
. m RLD of the mtﬂuced -ter!al by sm dnmtion was m the nmc oi'
" '~’~-‘7ﬂmw -ms. i S N S S s
"Acute Eye Study (Rabbt |
The test materfal mduced'smn ocular damage with a maximm average
score of o. ' C
A um so'lutioa of m tut ntcrhl producod siight swelling of the
eyelids sccompanied by slight redness and a ufnimel amount of dischargs.
Complete recovery was within 48 hours.
Acute Rat Inhalatfon . '
; - ll‘!l mnmcmm mmw a 28% vater dnutioaof the " S
| - ) pmuruﬂor ‘sucaumbed tdtMu 28 hours aftnr axpcmn. -
1
‘ ‘\




0%

i ot 7 " .
h & - : PR
"::.-: - ss:::v V -~
j - Subscute Dog rmm smm “ : : S
* Three growys of m—WMles mﬁsﬁu@ of thmm‘!es and thm fm‘lcs o
i vere fad ﬁ-u,wmzmmm ndotial for 16 veeks at dfetary Tevels .
3 ) ef”.n.M'lwm. SR T - SIS
" Reswits - The groups of uhh imted as overall daily m of 3.03,
6.26. ud &7 m waich is equivelent to 0.28, 1.74, and 2.55 ug/bg of
mzm aeid Mvﬂy. _' S
AN Mm!s wmdthoweﬁmt period. Mthdmms of the tast |
dogs di¢ not very significantly fre= these of the control dogs. Ko
ﬁg&iﬂmt mlogicﬂ m were Mdcat. Gﬁm‘lyus did not vevsal
e R ‘- .. v_.‘ - _._,‘_ - r:: . : ‘:_ . : R . - .‘x-"»‘
u-mmtmmm- mrv_um!ed 0o dgn of hqnﬂc ﬁnehmt. e b
Swfnl c!amw ruv;id "8 apcciﬂc ahaomliﬁs. o '_ . ; -

" Organ \n{ghts (‘Hm. kidaqs spleen, hart. testes, ovaries, adremals,
st.ch. small intestines, colons, geam, thyreid) of experimental uimls
mmﬂf&mfhﬂyﬁuﬁnmt animals. ‘ '

m Mm:ﬂuﬂogiaﬂ mnﬁu of the sacrificed animals revealed no
simﬂmt altavetions modatad with the fngestion of the test material
nwummmmrmlsmw. ‘

s—my mmmmﬂmdmtmuﬁlymmtmnﬁu LB
mffactlm‘lmmtmdud s this stody. The avder of toxicity for
m:«so«uommmmfnmnwuiammamum K
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i

e dnusa Imts ca the dw of duaqo. SuMm appand normal within ﬂn

o Df-ggmsi; Enéatha! .

© Acute Rat Oral
'emm of m mlc rots vare tested at dosage Tevls of 50, 88, 125, m.

‘A and 200 n/tq. m miuah m fésted overnight prior to the addnistraﬁon
r of the test materiz]. Gross effacts and mortality were noted for 14 days post

.WM.

| mum w,o mm tzs -mm. (mge of 99157 mg/kg)

’ -Ems mmm of thc nfuls uh‘lds 'succubed shond conqoseed cdma!s and

findings.

No signs of m:icity were uom in the 50 mg/kg level. Ofarrhe, mkmss,
and dapmﬂow were chaerved in the majority of animals &t the thvea uppor

congestion and h-un-haging of the gastro-intestinal mct. The 1{nigg of
the stomach appand h!uched and the stomach contatned copious amounts of
mus md sloughed mcws nubnm wixed rlth food particﬂs.

Rnss mcropsy of tho suﬂ!ving animals at 14 dm revealed no mmbh
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