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100 Bayer Road
Pittsburgh, PA 15205-9741
Phone: 412 777-2000
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ATTN: Section 8(e) Coordinator f - o =2
Office of Toxic Substances 88350000267 o o=
- U.S. Environmental Protection Agency = gg
401 M Street, SW ::
Washington, DC 20460 H N
Contains No CBI "

Dear Sir:

Bayer Corporation is submitting a copy of a report we just received as requested
from the FDA files on e-Caprolactam, CAS# 105-60-2 as reported by Dr. Robert
[V}

MacFate dated January 24, 1962. by

€oee
Thie report contains the results of toxicity studies that were performed on e- “’; 2 becd
caprolactam in rats (subacute through chronic, plus reproduction and S =X =
metabolism) and dogs (chronic toxicity and metabolism only). Findings that ware =&
common to both the rats and dogs involved the induction of anemia/ -~ ‘s’g

hematopoietic changes that were recorded in the later stages of the chronic rat
and dog studies, starting at 500 mg/kg/dy for the rats and at 250 mg/kg/dy f
dogs. Also observed for both test species at these high dose levels were organ
weight changes involving liver, spleen, kidney and lung indicating possible
involvement of these organs in the metabclism of this compound and/or as target
organs. These gross observations were supported in necropsy (edema and
congestion, particularly in the liver and kidneys) as well as in histopathology
(focal degeneration/necrosis of hepatic parenchymal cells, degeneration of
glomeruli and renal tubules, and hemosiderosis).

To our knowledge, this set of results have not been previously submitted to the
EPA, nor can we find where they have been published in the scientific literature.
Even though this report is old, (i.e 1962) and the studies deficient by today's
standards, these resuits warranted reporting under TSCA, Section 8(e)
according to EPA Reporting Guidance Document. We have also reported this
information the EPA under Section 8(d).
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Please contact me if you have any questions.

Sincerely,

BDoatel 10 Foind

Donald W. Lamb, Ph.D

Vice President

Product Safety & Regulatory Affairs
412-777-7431

95-2-15.doc vk
Cestified Mall: P 921 654 924




233 NORTHWODD ROAD
RIVERSIOE, ILLINOIS

] January 24, 1962

. MS Studies on E-Caprolactam, Subacute Toxicity, Chronic
Poxicity, Reproduction and Metabolic Studies,

Test Materisl; ZXZ-Csprolactam wash water received from Ur, A, J,
8west, lManager o velopment, Chenterfield Plaat, ¥Yational Aniline
Division, Allied Chemical Corporationm, Hopewell, Virginia, -Zach ship~
ment was identified by a cods number and the lactam content of the
solution given, Thie comcentration wae checksd, Dosages were determined
on the bdasis of the caprolactean ia the solution,

Test Procedures: The teet procedures and the detailed findings

. e ——t— .

follew,

: Conclugiong: Sudbacute toxicity studies in rats ghowed that the (
test material bad a relatively low toxicity and that the animals
. possessed an efficlent system for detoxifying the E-ceprolactem, Rate
fed 57% of the LDgy of ceprolactss (amcunting to 1,000 mg./kg,/day)
for a period of days showed no clirical symptoms and only very ninsz
changee in the liver tisaue,

Chronie toxicity studies in rats again confirmed the lov toxicity
of the test material and the efficiency of the detoxifying mechanism,
Rats fed 100 mg,/ke,/day of the teot materisl for a period of two years
shoved no differences from the control rate im s¢ far as goneral health,
longevity, bedy weights, organ weighte, dlood finc..gs, and tissue fizd~
ings were concerned, It is to De noted that 100 mg, of the test material
per kg, of dody weight 18 at least 1,000 times the amount of ths test
material that a person could be expected to consume in a day,

While the rats receiving 500 mg,/kg./dsy and those receiving
1,000 »g./ke./dsy did show toxzic changes, it is to be moted that ? oul
of 10 male rate and 8 out of 10 fomale rats were still alive after 24
Bmonths of daily feeding of 57% of the LDgg of the test naterial (amount-
ing to 1,000 mg,/ke./day). It is to be noted that 24 months is close
%o the norma) life span of rats of this type and dreed,

Reproduction studies in rats showed that the ingestion of 100
ng, [kg, [day of the test material had no effect on reproduction through
three successive generations of rats,

Chroniec toxicity studies in dogs again confirmed the low toxieity
of the test material and the prosence of an efficient detoxifying mechan-
.4em, Dogs fed 100 mg,/ke./day of the test material for a period of two
yoars ard four months showed no differences from the control dogs ia e0
far as gemeral health, longevity, Dody weights, organ weights, hematologie
fipdings, bdleod chemistry findings and tissue findings were concerned,

Metabolic studies lead to the conmclusion again that the animals
tested possessed an efficlent detoxifying mechanism for the test saterial,
Apparently the liver is the site of detoxification, Urea end glycine,
end possidly other related compounda, take part im the detegifiontion,
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gtudies on E-Ceprolactam = page 3.

¥ith the ingestion of small amounts of Z-Caprolactssm, the liver
converts it to B-amine caproic acid and other metabolites which are
excroted in the urine, as shown by paper chromatography, ¥ith the im-
gestion of larger amounts of B-caprolactam, scme free Z-caprolactan )
may be excreted unchanged in the urine, W¥hes ine ingestion of E~-capro- ..
lacten i etopped, the urines and tizgues revert to thelr norzal coEpo-

Y sition in ome or tvo days, indicating that there is nmo cumulative effect,
‘ It is concluded from these facts and the detailed studies follow-

ing that the test material, D~caprolactem and any polymers present ia the ' }
wash water, in the amount of 100 mg, per kg, of body weight can be :
consumed daily with no damaging effect to the animal organisa, |

(L. meFeE

.

4

-
" b :




..
-
o

L act: Detail ! studies

§ubaéuto Toxicity Studies in Ratg,

est mals, Sprague-Dawley white rats, weanlings, One week
on normal diet after receipt, Then the test procedurs was instituted,
Ten males and 10 females were used for each dosage level,

Dosage Levels, The following amounts of the test material wers
edministered: 0O, 5, 50, 100, 250, 500 and 1,000 mg, per kg. per day,
(These wers chosen on the basie of the oral LDsQ of 1,750 mg. per kg,
of Yody weight,)

Dest Procedure, Anounts of the test material wers added te the
prepared diet according to the dossge to be adnministered, the weights
of the rate, and the amount of food being consumed, Food lost was
weighed and roplaced, The emount of the teet material was adjusted
daily and then weekly, %Water ad 1id, The rats were observed clinically
each day, weighed as required, bled for hematologic study, sacrificed
and the tissues studied groesly and microscopically after sutopsy,

Half of the rats, 5 males and 5 females at each dosage level,
(aitotal of 70 rats including 10 comtrdl), were fed for 60 days and then
sacrificed, The balance of the rats, 5 males and 5 females at each
dosage level, (& total of 70 rate including i0 controls), were fed for
90 days and then sacrificed, )

Findings,

1, Rats Ted for 60 Days, At all dosage levels: XNo clinical
symptoms, Do mortality, normal food comsumption, normal growth, normal
blood findings, normel bone marrow, no gross pathology, no mieroscopic
pathology, ‘

2, Rats Fed for 90 Days, At all dosage levels: No clinmical )
symtoms, no wortality, normal food consumption, normal growth, normal
bléed findings, normal bone marrow, There weas no gross pathology
except for a very slight mottling of the surface of the liver in 3 out
of 10 rate at the 1,000 mg, dosage level, There was no microseopic
Pathology except & very small amount of nuclear aberation of a mild
type in the liver and some slight cytoplasmic changes which could be
consistent with a very mild toxiec reaction, but the degree was minimal,
in 6 out of 10 rats at the 1,000 mg, dosage level,

3, Conclusion, The 2bove findings show that the test material
has & low toxicity and that the rats probably have an efficient system
for detoxifying the test material, The indication is that the test
materiasl must be fed in rather large amounts in an attempt to ehow
vhat tozic changes will be produced, if any, by long term feeding,
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Chronic Toxiclity Studies in Rats,

Pest Animcls, Sprague-Dawley white rats, weanlings, One week
on normal diet after receipt, Then the test p:. cedure wae inetituted,
Pen males and 10 females were used for uch dosage level,

Dosage Lovels. Food wrap, made ot caprolacten palyucr film,0n
one pound of various foods would containm about 2,5 mg, of oxtracta‘blu.
If a2 28 kg, child ate one pound of this food each day, and if all of
the extractables were absorbed by the foods, the ingestion would amcunt
to about 0.1 mg, per kg, per day, Por adults, the weight ingested per
kg, of body weight would be lesns than for a child, It is umisual for
foods so-wrapped to be eaten daily to the extent of 1 pound,

The first dosage level for a chronic toxicity experiment is
often taksn at 100 tirmee the poesidle daily rate of ingestion, Using
the above figure of 0.{ - mg,, one hundred times would amount to 10 mg,
per k3, of body welght per day, 1In the light of an LDgy of 1756 mg.
and the relatively negative findings in the subacute ctudy, this is &
very small dosage, Accordingly, a low level of 100 mg, per kg, of
body weight per day was chosen, This is 1,000 times the probable

dally rate of congumption, Rsts were also fed at 500 end 1,000 mg./l'-z./dl!.

Test Procedure, Amounts of the test material were added to
the prepared fiet according to the dosage to be administered, the weighte
6f the rats, and the amouas 6f food being consumed, Yood lont £rom the

-feeder was weighed and replaced, The amount of the test material was

edjusted daily and then weekly, ‘ater ad 1ibd,

The rats were observed clinically each day, weighed daily, and
&s they grew older, weekly, Blood:studies were made and, upon death.
or,sacrifice, the orzans were weighed, 0Oroes and microscopic studies

. were made of the tissues, and the bone-marrow examined,

The rats were fed for approximately 730 days, With the weaning
period, this gave a total of approximately 760 days of 1life., At the
end of the feeding p.riod all rats still alive wers sacrificed and
autopsied, _

Fizdings,

1, General Health, The gemeral health of the rats during the
study waa cxcellent, No bacterial infections developed except for a
fev cases of pneumonia and most of these occurred in the latter part
of the rats' lives, No parasitic infestations developed, either
externally or intermally, No ear infections developed, Ko worms,

The 1,000 mg. test animals, males, became somewhat "shaggy® in appearance .~

dnring the final months of 1120. The females, in contraet, were
normal in sppearance, :
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Chronic Toxicity Studies in Rats - page 32,

2, longevity, The number of rats receiving caprolactam and
surviving to the end of the axperiment wers only slightly fewer in
nazber than the controls that survived; 7, 8 and 7 males at the three
foeding levels as compered to 8 controlg: and 9, 9 and 8 fenales as
compared to 10 controls, (See Table 18,) rurthor. the immediate canses
of death in all the rate that died were infections not associated witk .
the test material,

That the test animals Dossessed an effidient detoxifying mechan-
ism is showa by the fact that 7 msles out of 10 and 8 females out of 10
lived for & period of 25 months, during the last 24 months of which &
daily inggstion occurred of 57% of the 1Dgy (1,000 mg, per kg, per day)
of the test paterial, )

3. Body Yeights, The body weighte of the 4 groups of rets,
(controls, 100 mg,, 500 mg,, and 1,000 mg, per kg, per day), at approz-~
irately 100 day intervale are shown in Tablu 1, 4, 7 and 10, The
relationship of these weights is seen in

The control males, at their maximum -reight level, weighed from
150 to 180 grams more than the females, Thig is normal.

In the contrelo, this mazizum weight level was attained at sacrifice or
about one or two weeks previous to seacrifice, (See Tables 3, 6, 9 and
12,)

The 100 mg., rats chowed no materisl difference in average weight

from the controls of the same sex, except that their maximum weight was

attained on the average about 1 month before sacrifice, (See Fig. 1.)

The 500 mg, rats attalned an average maximum weight of some 60
to 90 grams less than the controls and 100 mg, group, The paxirum weight .
was attained, on the average, about one year before sacrifice in the case
of the males, althocugh in the femeles this occurred on the average only
3 months before sacrifice, Four females reached thelr maximum weight
within the last month before sacrifice, similar ¢to the controls, The
finel average weights cf the males and females were from 70 to 130 gramse
lees than the controls and 100 mg, group, (See Pig, 1,)

The 1,000 ng. rats attained an average maximum weight of some
100 to 160 grams less than the controls and 100 mg, groun, The maximum
weight was attained, on the average, over one year before sacrifice ia
the case of the males, although in the females this occurred on the
average only about 3 months bvefore sacrifice, as in the case of the
$00 mg, group., Four females reached their maximum weight within the
last month before sacrifice, similar to 4 of the females in the 500 mg.
group, The final weight averages of the males and females were {rom
120 to 290 grams less than the controls and 100 mg, group. (See Fig. 1.)

It is concluded from the longevity and body weight patterns
of the zats that the 100 mg, of test material per kg, of body weight
per day had ;u’:_g;_'blo clinical effects on the rets,

B,
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Chronde Toxicity Studies in Rats = page 3,

4, Organ Weights, The organ weights at sacrifice are given in
fables 2, 5, 8 and 11, These organ weighte wers calculated to grame
per 100 grams of body weight, @s shown in Tables 13, 14, 15 aud 16, and
are summarized in Table 17, ' .

The organs ¢f the 100 mg, group show essentially little differ-
ence in weight from the controls,

The organs of the 500 mg, group show a possidly significant
incresee in the welghts of the heart and kidneys in doth sexee, and
poenidly & significant increase in the female lungs and liver,

The organs of the 1,000 mg, zroup show a definite increass in
the weights of the heart, lungs, liver, kidneys, and possidly the spleen.
?hsse indicate definite involvement of the cardioc-vascular-renal system,
with some edema and congestion,

5. Hematology. The controls and the 100 mg, group showed normal
findings throughout life, See Tables 19 and 194,

The 500 mg. group at 24 months showed a slight anemia on the
basis of the decreased hamoglobin content of the blood and the morphology
of the erythrocytes, There was & slight increase in the neutrophilic
leukocytes, both relative and absolute,

The 1,000 mg. group at 18 monthe showed a slight anemia which
developed at 24 months into a marked anemia, The anemia was moro marked .
in the males, There was an increase in the neutrophilie leukocytes,
botk relative and adbsolute, The bone marrow at sacrifice showed an
increased myeloid proliferation with some noxmobdlastic hyperplasia,

6. Pathology. Tables 3, 6, 9 and 12 show arsummary of the
clinicel, gross and microscopic pathology of the individual rats, Table
18 shows a summary by groups,

Table 18 shows the nuaber of deaths due to infections, Seven mal
rats (out of 40) died of pneunonia, 1 of peritonitis, 1 of general :
septicemia, and 1 from an unikmown cause; a total of 10 out of 40 rats,

(2 from the controls), ZFour female rats (out of 40)died of pneunmonia,
Pneumonie is & common causs oi death in rats,

some of the female rats of the controls, and of the 3 groups
fed the test material, developed fidroadenomas, These were benign
tumors common in all breeds and strains of rats and were not produced by
the test material, Four female controls out of 10 developed these tumors
and the incidence was no greater in the female rats fed the test paterial,

Table 18 aleo summarizes the pathologic findings, The comtrol
rats and the 100 mg, group showed no pathology related directly to the
ingestion of the test material, Any changes seen were due to old age,
dietary factors other than the test material, infections and other . -
conditions kmown to be unrelated to the inszestion of & toxic material, . ®

Tn:the  600img, ~group, .5 cut-of 10 halés ard 4 out of 10 females
showed pathology, presumadly related to the test material, Areas of '
nuclear changes and focal necrosis were seen in the livers, Ansmia
developed and hemosiderin was seen in the histiocytes of the spleen,
due to the destruction of erythrocytes and hemoglobin, Kidney changes
were seen, primarily im the glomeruli, These changes, while minimal in
some cases, were consistent with an intoxication of chemical origim,
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Chronic Toxicity Studies in Rate - pege 4,

In the 1,000 mg, group, ell 10 males end gll 10 femalas showed
pathology, presurably related to the test material, Some of the rats
wore emaciated and anemic, All weighed markedly less than the comtrols,
Toxic changes in the liver, lidmeye and spleen were more proncunced than
in the 300 mg, group, The moles appanred to be more seversly affected
than the females, . .

céncluaion. It is concluded that feeding rats 100 mg, of the
test naterial per kg, of body weight per day had mo effect on the gemeral N\
health, longevity, body welght, organ weights,” blood Tindimge and tissue .

-findings of the rats,




DUYI VL LIl STUCLE8 }2 g_&_!g.

Becanse of a possible sex difference inm the toxicity of the test’
material, reproduction studies were pursued,

P:t g.mh, Sprague-Davley white rats, wcanlings. Ono week
OB normal diet siter zeceipt, Then tke test procedure was instituted,

Pwenty feuales and 20 males wore usgod as eontrole and a like mumber -
wers given the test material in their diet, .

Dosase Lovel, The rate wore given the test material in the
amount of 0 and 100 mg, per kg, of body weight oor day,

Iest Procc *are. The sexes were kept gseperated and fed for 90
days, Twenty females and 20 males from the controls and a like number
on the test diet were then paired for breeding, The males were separated
when obvicus pregnancy had been achieved, ™he diets were continued,

After delivery and weaning of t.a "Pi:t Generation®, the females
were again bred and this was later repeated; 3 pregnancies in all, The
first litter was carried further in these studies, The 2nd and 3rd
litters were carried to the woeaning stage and then sscrificed,

The pups from the first pregnancy (First Geameration) were weaned,
Twenty females and 20 males from different litters were chosen, and the
sexes kept separated, Those from the controls were fed the normal diet
and those from the mothers receiving the test material received this same
diet, .
After 90 days, the rats were paired for breeding the "Second

Generation.® fThe males were sevarated vhen obvious pregnancy had deen
2 achieved. The diets were continued,

- After delivery and weaning the Second Goneration, these females
from the First Generation were again dred twics nore; 3 pregnancies in
2ll, As before, only the firet litter was used for further studieé, The
2nd and 3¢ litters were carried to the weaning stage only,

The pups from the first pregnancy of the Second Gemeration wers
weaned, Feeding and breoding was repeated as befors to obtain the “Third
Generation®,

Findinzs, The findings are summarized in Tabdble 20, From the
original pairs of control and test ratc, the numbers of pups born
(the First Generation) in 3 conmsecutive preznancies, the mmber surviving
Bore than 1 day, and the numbder of these weaned were counted. This
Tecord was zaintained to the delivery and weaning of the Third Generation,
The fertility of the rats is shown by the number of pups bora
and the average number of pups per litter, The pups surviving more than
one day, best expressed in terms of the ner cent of the pups delivered,
i av index of the viability of the pups, The pups weaned, best expressed
8s the per cent of the pups surviving more than one day and reaching the s
weaning period, is an index of the lactation ability.o? the rate, o
In both the controle end the teet-fed animals, the mumder of pups
born and the average pupe per litter were within normwal limits, In _
addition, the mumber of pups surviving mors than one day and the mumbder
o2 pups surviving to the veaning period were comparabdle,

V. ’ Conclusion, It is concluded ihat feeding rats 100 mg, of the.
test material per kg, of body weight per day, had no effect on the
reproduction of these rats through thrsee gonerations,

P .-
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gt Animsls, MNixed breed dogs, primarily of the terrior breed,
Tén dogs were used, The age at the beginning of the study varied from _//
6 months to 1 year, )
) Dosage Levels. The following amounts of the test materiel were

fed %o the dogs;
2 doge(male & female) = "0 (controls)

2 dogs(male & female) = 100 mg,[kg,/day .
1 dog (male) - 250 .
2 doge(pale & female) = 500  °
1 dog (female) - 750 @
]

2 dogs(male & female) = 1,000

Test Procedure, Amounts of the test material were added to
the prepared diet according to the dosage to be administered and the
weights of the doge, Food lost from the feeder was replaced, The amount
of teet material was aijueted weekly, Water ad 1idb,

The dogs were oYserved clinicani@ai]:, veighed weekly and then
biweekly, Blood studies were made, Upon death or sacrifice, the organs
were weighed, gross and microscopic studies perforzed on the tissues,
and the bone marrow examined,

The dogs were fed approximetely 854 days (122 weeks), At the:
end of this period, all surviving doge were sacrificed,

Findinezs,

1, Genernl Health, The goneral health of the dogs was excellent, -
One dog died of pneumonia at about 21 months and another dcveloped
pneuconie gnd a reneral septicemia and was euthenized at 22 nonths,
There were no parasitic infestations and no ear or other gicin infectiones,
¥o worms, The dogs receivimg 1,000 mg./kz. /day of the test materizl ete
less than the other dogs of equivalent size, probadly due to the bitter
taste of the teet material., The amount of food containing the test
zmaterial was reduced and after this was eaten, further food without the
test material wes given,

2, Lonzevity, As notad above, 2 of the dogs died of pneuronia
at 21 and 22 months., The other 8 dogs lived for the entire period of
122 veeks, Agein the fact that 2 of the dogs survived for 122 weeks
with a daily ingestion of 5% of the LDgg (1,000 mg,/kg./day) of the test
material, attests to the presence im the dogs of an efficient detoxifying
mechanism,

3, Body Weights, The body welghts of the dogs are shown in
Table 21, %ith mixed dreed dogs and no certainty as. to the exact date .
of birth, little can be drawn from the actual weights per se, JFor this .
reason, the per cent change in body weight was calculated and ie shown :
on Table 22, '

.
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On Pable 22 n will %o noted that the control animlc mnod
weight more or less steadily, The male gained 41% over the starting
weight, The female had gained 36% over the starting weight at 72 weeks,
subsequent to which pneumonia and septicemia developed, Ths dog Deceme
8o 111 oclinically that death was a matter of kours and the animg) was
euthaniged,

The dogs on 100 mg,/ks, /day gained weight more slowly than the
controls, aznin possidly due to the teste of the f£and, One of these
doge developed pneumonia and died at 22 months, '

The dog on 250 mg, gained weight to the same extent as 312 the
control that lived to the end of the study, ‘ 1

The dogs on S00 mg, gained weight more slowly, one ending at
& level below the starting weight, .

The dogs receiving 750 mg, and 1,000 a3, geined very little )
weight during the test period and ended with a weight below tkhe starting
level,

4, Orgen Weighte, The organ weights at sacrifice are given in
Table 23, and the weights per 100 grems of body weight in Tadble 24,

The weights of the various organs are within normal limits for
the Iirst geven dogs with few exceptions, This covers the controls and A §
the dogs receliving 100, 250 and 500 mg, of test paterial per kg, per day,

One dog receiving 500 mg, had a heart that appeared to be slightly heavier .
than the others,

The dogs receiving 750 and 1,000 mg, per kg, ver day of the test
material, showed some increace in the weight of the héart and & definite B 1
increase in the weights of the liver, kidney, spleen and lungs, This
would ds expected with the odcma and congestion noted on autopsy and
with the liver and renagl lesions noted on histologic examimation,

5, Hematolegy., The controls and the 100 mg., 250 mg., and
500 mg, dogs showed normal dlood findinge throughout life, Sce Tadles
25 and 284,

Dog 2 that died of pneumonia and septicemia showed in the bone
marrovw at death & very slight gramulocytic hyperplasia and some
iomatority but this was minimal,

Dog 7 on 500 mg, showed & very slight erythrodlastic hyper-
Plasia and this also was minimal,

Otherwise, the bone marrow in the above doges was normal,

Dog 8 on 750 mg, and dogs 9 and 10 on 1,000 mg, showed a
low hemoglobin concentration and & slight cq:hroblutzc hyperplasia
{.n the bone marrow, Otherwise the bdlood findinge were within normal

imits,

6. Blood Chemistry, The etudy was limited %o glucose, urea
nitrogen and serum protein, It was felt that this would give a
sufficient picture of the general mutritional state of the animals
and some idea of pathology, 1f it occurfed, in the liver and kidmeys,

The controls and the doge On 100, 250 and 6500 mg, showed
normal findings with no significant changes throughout life, See Tables
26 and 264, There appoared to be a slight decrease in the serum proteia
concentration at 24 monthe im one of the doge (¥e.7) om 8500 mg, of
test paterial,

L3
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cnro;;; Vioxicuy §tudiee in Dogs - page 3,

Dog 8 on 750 mg, showed &t 24 months & slight increase im the
urea concentration and a poseibly significant slight decrease in the
serus protein, v

Dogs 9 and 10 on 1,000 mg, showed at 24 months & definite .
inerease in the urca concentration and a definite decrease in the
perua protein, These indicated definite involvement of the liver and
the low state of mutrition of the animals, since, s noted above,
they vere all losing weight,

7. Pathology. Table 27 summarizes the pathologic findings,

As previously noted, Dog No, 2 (female control) developed
pneumonia and a generalized septicemis, Gross and microscopic findinge
confirmed this diagnosis, There was no other pathology im the variocus
organs, with the exception of an early endocarditis,

Dog Ho. 4 (female onm 100 mg,) also died of a pneumonia with
the characterietic findings,

Dogs No, 1 (wmale comtrol), o, 3 (male on 100 mg,) and Ko, &
(male on 250 mg,) showed no patholegy.

Dog No, 6 (male on 500 mg,) showed no pathology other than &
slight inflammation in the parenchymal cells of the liver,

Dog. Ho, 7 (female om 500 mg,) shoved a few focal areas of
degeneration in the liver, infiltrated with phagocytic cells, and some
inflammation in the parenchymsl cells, although all this was minimal,

Dog No. 8 (female on 750 mg,) showed small foci of degeneration
in the livor with deposits of blood pigment throughout the liver, The
kidney showed cloudy swelling,

Dog. No. 9 (£imale on 1,000 mg,)shoved some degeneration of
coxd and parenchymal cells in the liver with deposits of dlood pignent,
The kidney showed somo degemeration of the glomerauli and tudules, The
spleen showed hemochromatoeis,

Dog No, 10 (female on 1,000 mg,) showed the same findings as .
Dog., Ho, 9 with the addition of cloudy swelling in the areas gsurrounding

the islet celle of the pancreas,

Gonclusics, It is concluded that feeding dogs 100 mg, of the
test material per kg, of body weight per day for a period of 2 yoears
and 4 months, had no effect on the general health, longevity, body
weights, organ weights, hematologic findings, blood chemistsy and
tissue findings of the doge, o
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. Jest Animals, Sprague-Dawley white rats, albino rabdbits aad mixed
breed dogs, ’ .

Analytic and Test Procedures, After many preliminary experiments,
it was decided to use asuesdius paper chromatography as the basic amalytie
procedure, The chromatographic solvent used most of the time was @
butanol-acetis acid-water eystem (12-325), although other mixtures were
uged also, These gonerally gave satisfactory separations of the sterting
‘materials and the metabolic products, For the developement of the chro-
matograms, the following wers used most cftens ultra-vioclot light,
ainhydrin, Ehrlich's reagent and drom phenol blue,

Iindig_ge,

Acute Expveriments., 8Single oral doses of the test solution wers
sdninistered to each type of animal used, Urine was collected for ten
days and examined for the teet material and a variety of amino acids and
other excrestory products, .

The findings in all animals were consistent, with some variation
in the time factors due to the amount of test material ingested, Tabdle
28 shows representative findings in the rabbit,

Generally, urine collected at about 4 hours after feeding ons .
dose of the test materiel appeared to be deficient in urea, glycine and
several other compounds, mainly the amino acids,

8iz hours efter feeding, urea was not detected in the urine and
there wers traces only of glycine and other amino acids, ®

After 24 hours, urea, glycine and some amino acide and related
compounds were not detected in the urine, but E-amino caproic acid
vas present,

The 46 hour urine indicated resumption of urea excretioa, Olycine
vas still not deteoted, Free I-caprolactam ard I-amino ceproic acid
were odbserved,

The 54 hour urine showed a normal urea content with glycine eithsr
very lov or absent, Some of the amino acids were being excreted in
greater than normal amounts, Unaltered E-caprolactam was still present,
as was E-amino ceproic aecid,

Urine collectod at 72 hours showed comsiderable amino-acidurias
vith amino acids of low By values predominant, Olycine was either very
low or absent, Z-caprolactem and E-amino caproic scid appeared in trace
amounts,

Urines collected on the £ifth day appeared normal except for the
strong presence of an unidentified subetance at Be .17, No E-csprolactam

and no E-emino caproic acid wers detected,
: Urines collected on the eixth and succeeding days showed normal
chromatographic patterns,

Sinmilar studies were performed after repeated daily doses of the
test material, Representative findings are shown in Tadle 29, following
§ dally doees 2f the test material to rabbits,

Urea and glycine disappeared from the urine in the first 2& hours,
4nino caproic acid appeared on the second dsy, Pree E-caprolactam
eppeared on the fourth day,

Amino caproic acid disappeared from the urine within 24 bours
‘after the ingestion of the test material ceased, Free B-caprolactan
disappeared on the third day after ingestioa ceased,

Uzse and glyeine resppeared inm the urine withia 24 houss
ingestion of the test material ceased, ’

o
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Plesues wore analygzed, algo, With single oral doses, free .
E-caprolactam ves found firet 42 the liver, thea as the dose was incressed,
" 4a tbe kidneys, and finally in other opgans, Likewise, E-amino caproie
acid was found first in the liver and then im other organs,

¥ith single imtieritonesl doses of the test material, mo free ,
D-caprolactem was found im the organe but BE-eaine caproic acid was presead
in the liver, kidney, heart and spleen, . '

Chronic Experiments, Urine wae collected from arimals which had
voox maintaingd on diets containing various amounts of the test materiel
for{100 days; Reprosentative findings are shown in Table 30 as compared
with controls that roceived no test material,

Urea vas prosent in the urines, showing that the depression in
excretion noted in the acute experimeate was of & temporary nature, °
D-caprolactam itself did not appear ia the urine up to dosages of 167mg,
per kg, of body weight, With larger doses, free E-coprolactam appeared
in the urine., .Amino caproic acid was present, although in the rats the
amounts appeared to be small, Otber comstituents are shown in Table 30,

After withdrawel of the test material from the diet, animals
receiving up to 167 mg, per kg. of body weight reverted to a normal
urinary metabolite excretion pattern im one day, and those receiving
greater amounts reverted to normel in two days, Thus there sppeared to
be 2o long term cumulative effect.

In Yitro Experiments, fTissue brei was prepared from the liver,
kidney and other organs of normal animals, Part of the brel vas used as
& control and substrates of tho test matorial were added to portioms of
the balance, Penicillin was added to prevemt bacterial astion, After
incubetion at 37 C, for varying periode of time, portions of the brel
were analyszed by paper chromatography.

Incubation of liveritiosue with the test matarisl gave rise to

.B-amino caprois acid and at least one other metabolite of E-ceprolactanm,
Eidney and other tissues had no such activity,

Conclusion, The liver appoars to be the site of detoxification
of E-caprolactam, On ingestion the compeund firet appears in the liver
tissue beforo being found in other tissues, X-amino caproic acid and
other metabolic products of E-caprolactam appear first in the liver., It
is postulated that momoaminooxidase takes part in the doanination of
soms of the amino caproiec aecid, yielding the corresponding csproic asid,
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Chronie !oxicity 8tudies in Rate,

. Control Group ’ ‘ '
. Body Weighte in Grams (p 1nterm1! of SpProx, }QQ g_azl}
Days 30 99 311 302 414 519 594 693 Finsl Total days
Bate vt, of Life
ClX 49 370 482 555 585 590 580° 635 600 763
20 48 358 427 451 470 484 495 - 505 639
3 51 324 400 448 473 493 495 S00  S10- 768
4 65 340 470 5S40 575 592 615 620 600 762
58 58 382 485 518 515 520 - 500 580
6 67 350 475 S50 598 610 640 650 655 758
? 56 380 472 560 595 604 600 595 600 763
8 664 300 450 532 576 592 620 618 620 765
9 7 360 440 518 568 594 614 626 590 765
10 65 370 481 543 564 568 572 575 580 763
Avg, 8 male rats, °Excluded due to early death, T
ﬁﬂ/ 61 349 459 531 567 580 592 602 594 763
ClIF 48 212 275 300 350 355 345 385 410 762
12 457 214 297 315 375 420 425 460 470 764
13 54 225 280 315 350 380 380 390 410 764
14 86 217 258 306 371 382 398 403 405 765
15 62 229 285 305 345 385 290 415 405 765
16 60 219 275 290 310 325 320 340 375 765
17 51 197 245 281 299 310 325 335 350 762
18 59 211 267 290 345 395 395 420 450 766
19 65 225 282 290 330 386 390 420 465 765
2 57 221 265 315 360 - 400 400 435 460 i 765
dvg, 10 female rats. .
S6 216 273 301 372 377 400 .40 764




 Table 2. .
Chronic Toxicity Studies in Rats
Control Group

ClM 2.0 3.4 16.6 3.6 0.9 9.1 600
2 1.8 4.3 16.5 3.6 0.8 4.2 505
3 1.6 3.9 13.5 3.3 0.7 4.1 510
4 1.9 3.8 18.4 3.9 0.9 5.0 600
o¥ 1.6 4.0 15.5 3.2 0.9 3.0 500
6 2.1 3.9 18.6 3.9 0.6 3.7 655
7 1.9 3.6 17.0 3.5 0.8 3.8 . 600
8 2.0 3.5 19.7 3.6 0.8 3.5 620
9 1.9 3.8 17.0 4.1 1.0 3.2 590

10 1.8 3.9 14.7 3.9 0.9 3.4 580

Avg. 8 male rats. *Excluded due to early death.

1.9 3.7 1609 ) 307 0-9 : 4.0 594
C1IF 1.5 2.0 109 2.l 0.7 - 410
12 1.4 2.5 1505 205 008 A 470 .
13 1.3 2.3 11.7 2.4 0.8 - 410 -
14 104 2.2 1208 2-3 0.7 had 405
15 1.2 2.4 11.7 2.3 0.6 - 405
16 . 101 2.3 10.5 2.0 0.4 - 375
17 102 200 1005 1.8 005 o= 350
18 1.2 2.9 13.8 2.4 0.8 - 450
19 1.1 204 16.0 200 ' 008 et 465
20 103 203 ) 15.3 204 007 had 460
Avg. 10 female rats.
| 1.3 2.3 12,9 2.2 0.7 - 420

.
@9,
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Tadble 8, V'
Chronic io:ictty Studiee .n Rats
. . 100 mg, Group
Weighte in Grams {at intervals of TOX 8

Dayg 0 99 A1 303 414 519 594 693 TFinsl Total days

Rate ¥t, of Life

6214 69 383 485 565 600 6585 580 600 605 734
22 73 381 487 565 59 595 585 610 600 758
23 71 373 475 517 580 §75 535 885 590 731
24 76 362 466 570 615 480 420 - . 385 643
26 79 375 490 580 615 595 6560 S80 545 758
26® T2 364 453 540 585 S00 490 815 515 699
27 76 374 491 575 615 616 590 590 565 758
28 69 364 490 565 600 610 600 640 635 758
29 74 389 500 575 610 S9 555 565 510 750
0 76 394 501 580 610 595 545 560 515 758

Avg. 8 male rats, ®Excluded due to early death,

74 379 490 565 604 595 569 8691 570 751

C3LF S9 263 318 350 330 400 375 385 405 763

32 69 -210 297 335 355 30 35 35 ° IS 763
33 56 =228 276 295 340 375 360 370 390 - 763 .

34 64 219 245 290 320 340 325 345 - 390 763

36 62 213 - - - - - - 205 157

36 60 254 310 340 400 395 30 400 - 435 758

37 63 3225 271 305 340 386 a5 30 345 763 t
88 57 222 258 310 565 - - - 565 414 .
. 39 59 212 288 320 395 385 365 380 405 763 -

40 60 210 2556 205 346 366 336 360 289 763

Avg, 8 female rats, ®Excluded due to early death,
61l 228 282 36 381 3I?4¢ 348 367 392 762
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Chronic Toxicity Studies in Rats
~ 100 mg. Group

Bas No. Mesrt Lunas Liver Kidnevs' Soleen Gonads Fina) Body Welght

C2lM 2.1 3.9 19.9 4.2 1.1 4.8 605
22 1.7 3.9 18.8 3.7 1.2 5.2 - 600
23 1.8 4.2 16.6 3.8 - 1e2 5.0 590.
4% 1.4 3.0 13.5 3.4 0.7 2.2 38d
25 2.1 3.8 19.4 4.0 0.9 3.8 545
26% 2.0 4.1° 17.0 3.8 1.0 3.7 815
27 1.8 4.1 19.6 3.8 1-0 : "4.7 565
28 1.9 3.4 21.8 3.8 l.1 3.2 635
29 2.0 3.5 17.0 3.5 0.5 3.1 510
30 1.8 3.6 16.2 3.9 0.7 4.0 915

agm.ar

Avg. 8 male rats. *Excluded due to early death.
571

1.9 3.8 18.7 3.8 1.0 4.2
C31F ' 1.1 1.9 13.6 2.2 0.6 - 405
32 103 109 1104 202 006 ad 375
33 1.2 2.3 12.4 1.9 0.7 - 390 .
34 102 203 1106 200 ) 008 ‘o 390
35* - - - - - - 205
36%H® . - - ‘- - - - 435
37 . 1.0 1.7 10,5 2.1 0.6 d - 349 s
38* 1.1 1-9 90‘9 2.1 0-5 hd 565
39 1.1 1.9 11.% 2.0 0.5 - 405
40 1.2 2.2 11.9 2.3 0.6 - 390
Avg. 1femalexats., #*Excluded due to early death. :
##*Excluded due to massive tumor.
102 2.0 1108 201 006 b 386




dapre o, - .
Chronie Toxicity Studies 13 Rats
- 100 Bg. GW
Somw of Body Weights, Longevity and

Clinical, Gross and Microscovie Pathology

Rat Sex Woight - grams Age - days Dispo=itClinical, Gross and Microscopie
Ko, Start Peak Final Peak At sition Pathology - Summary
Wt, End ' )
€2l 69 605 605 734 734 Sacr, Ill1 4 dayes, Sacrificed, Pnsumonie®
22 M 73 - 625 600 73 758 Sacr, None®®
23 M 71 590 8590 73 74 Died Pneumonia®
24 M 76, 630 385 380 643 Died Pneumonia®
25 M 79: 630 545 680 758 Seor, Slight chronic pyelomephritis, -
. ' Otherwise none®® .
26 M 72 585 515 414 699 Died Pleurisy, atelectasiec, and a
' localized peritonitis,
27 M 76 630 565 680 758 Sacr, Evidence of previous pneumonia®
Otherwise none®*®
28 M 69, 655 635 730 758 Sacr, None®®
29 M 74 620 510 380 750  Sacr, Old inactive pyelonephritis,
Hemosiderin in spleen,
Othervise none®®
30 M 76 610 516 714 758 Sacr, Evidence of previous pneumonia®
Otherwige none®®
ar 59 410 405 656 763 Sacr, Two benign tumors (fibdroadenomas)ese®
Otherwise nones®®
2 F 69 380 a75 719 763 Sacr, Hone
33 F 85 38C 390 763 763 Sacr, None*®
34 ¥ 64 330 390 763 763 Sacr, Benign tumor (fidroadenoma)®se
Othervise none®®
3 F 62:.. 228 208 141 157 Died Pneumonia® °
36 F 60 435 435 758 758 Sacr, Benign tumor (fibroadenou)“‘
Otherwise nones®
37 F 63 3556 345 719 783 Sacr, Chronic pyelonephritis,
Othervise none®®
3 .7 §7 566 665 414 414 Sacr, Olinically 111, Sacrificed,
Benign tumor (fidroadsnoms)ese
’ Paeumonie®
39 ¥ 59 410 408 73D 763 Sacr, None®s®
440 7 60 390 390 768 763 Secxr, Hone

A common finding in rats of this age, -

The only changes noted were those consistent with age and dietary factors, °
none of which could be attributed to the ingested otpmhctm.

8% Common in all br«h and etraing of ratse,
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Chronic Toxicity Studies.in Rats
800 =g, G

Body Weighte in Orams {at intervals of approx, 100 ggaz

Days o) 99 211 W02 414 519 6594 693 Finel Total days

Rats : : ¥, of Life ] ‘

C4lys 73 311 400 480 55 8520 510 5285 360 727
42 ° 73 357 462 540 565 505 480 520 510 758
43 67 361 440 480 500 475 44 460 425 758
&4 71 353 453 525 545 510 500 540 525 758
45 68 320 425 475 500 445 450 490 460 758
46%® 74 380 455 510 540 485 445 445 275 768
47 72 347 440 500 500 480 35 440 405 759
48 74 358 40 500 530 510 S0 520 - 769
49 69 356 440 490 490 465 440 475 450 759
50 73 365 453 525 540 505 460 478 400 752

Avg, 8 male rats, ®Excluded due to early death.
®sExcluded due to extreme emaciation,
71 352 442 504 521 487 448 490 459 758
CSlFe 63 223 285 295 315 345 315 - 263 603
52 ° 68 229 285 300 305 295 285 320 & 295 762
53 66 217 267 285 295 305 295 315 320 762 .
S4e 63 221 250 270 300 335 300 220 150 730 .
55 61 223 258 290 310 300 285 300 305 762
66 §8 231 273 285 290 300 295 310 310 762
S7 67 240 278 310 34 34 35 325 345 762
58 66 235 285 30 315 310 280, 290 300 - 762
59 56 218 259 278 295 318 275 340 425 770
60 $8 223 280 275 280 270 285 318 200 762

Avg, 8 female rats, ®Excluded due to early death,
61 227 271 290 304 304 28 N4 336 763

Qo,
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' Table 8.
Chronic Toxicity Studies in Rats
. 800 mg. Group
!
v n Spleen Gonads Final Body Weight
Calu= 1.9 2.8 . 12.6 3.0 0.8 - 360
42 1.9 2.9 18,1 4.3 0.9 4.2 ’ 510
43 1.6 2.9 °  13.1 3.1 1.0 3.7 425
44 2.2 3.8 18.2 4,2 1.2 2.9 525 .
45 1.9 2.3 13.1 " 3.l 1.0 3.9 460
464 l.4 2.5 11.5 3.0 a7 2.6 275
47 1.3 2.7 12.9 2.8 0.7 3.2 405
48 © 260 4.0 15.6 ;307 009 3.9 S00
49 1.6 3.0 13.1 3.7 0.7 2.2 450
S0 1.5 2.6 11.7 2.9 0.7 2.2 400

Avg. 8 male rats. *Excluded due to early death.
##Excluded due to extreme emaciation.

1.7 3.0 14.5 3.9 0.9 3.3 459

COl1F* 1.4 1.8 8.9 2.0 0.3 - 263
52 102 2.0 903 109 003 d . 295
, S3 1.2 2.0 10.6 2.2 0.7 - 320
S4# 1.0- 2.0 -9.9 1.7 0.4 - 150
55 1.2 202 9.2 201 006 = 305
56 101 109 1003 1.8 0-7 ® 310
57 103 203 12.6 2.4 0.7 nd 345
58 1.0 1.9 10.6 2.0 0.6 s 300
5om - - - - - - 425
60 101 205 1094 2.2 005 e 300

Avg. 7 female rats. *Excluded due to early death.
##txcluded due to massive tumor.

1.2 20 10.4 2.1 0.6 e 311
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Tadle 9, '
Chronic Toxicity Studiss in Rats
Summary of Body Weights, Longevity ari

. clinica.l, Gross and Microscovie Patholosy

Rat Sex Weigt - sram - Dispo= (Qlinical, Gross and Yicroscopic
He, Btart Pe aal Pe At sition Pathology - Susmmary
W¢, End

T ——;

64l M 73 665 360 456 727 Died’ Lost weight over last month of 1life,
' Clinically weak, Died of pneumonia,
Focal necrosis of liver cells®
2 N 73 567 510 380 758 Sacr, Small areas of necrosis ahd nuclear
: changes in liver cells®, Hemosiderir
in histiocytes of spleen, Anemia,
< U &7 510 425 380 758 Secr, Evidence of previous preumonia, Other
changes cdnsistent with old age.
44 N 71 565 525 380 758 Sacr, Moderate glomerular nephritis, Eemud—i
erin 4in spleen, Merked anemia,
45 M 68 505 460 380 758 Sacr, Subcutaneous cyst, Other changes
congistent with old age,
46 M 74 540 275 414 758 Sacr, Changes cdncistent with extrexze
' emaciation,
7 M 72 510 405 380 759  sacr, Zvidenco of previous poeumonia, Other
changee consistent with old age,
4 M 74 5% 500 414 759  sacr, Changes comsistent with old age.
49 M 69 4% 450 414 759  Sacr., Changes comsistent with old age.
50 .M 73 640 400 414 752 Died Pneumonia, Moderate glomerular nephriti;

51 ¥ 63 360 263 561 S03  sacr, 111, Small areas of mecrosis in liver®
Moderate glomerular nephritie, He=o-
ciderin in opleen, Anemia, Perineal i
abseese,

§2 2 68 325 295 661 762 Sacr, Benign tumor (fidroadezozma)*® Other
changes consistent with old age,

S3 F 56 320 320 762 762 Seer, Changec consistent with old age,

54 F 63 336 180 519 730 Died Pneumonia, Changes comsistent with
éxtreme emaciation, .

86 ¥ 61 310 305 456 762 Sacr, Focal necrosis of liver cellg® Other
changes consistent with old age,

56 ¥ 58 30 390 763 762  sacr, Benign tumor (fidroadenoma)®® Abscess
in right overy, Moderate glozerular

: nephritis, Changes of old age,

§7 ¥ 67 345 345 762 762 Sacr, Two benign tumors (fidroadenmomag)es
Minimal necrosis of liver cells®
Changes consistent with old age.

66 ¥ 65 316 300 414 762 Sacr, Cystic tumor im uterus (fidroma).
Acute metritis, Minizal necrosis of
liver cells® Changes of old age.

59 ¥ - s8 425 425 770 770 Sacr, Benign tumor (fidroadencra)*® 014 sge.

60 ¥ 58 &S 300 693 762 Sacr, Focal necrrsis of liver cells®
Moderate glomerular nephritis,

® Consistent with toxic changes of chemicel, Panesumonia, 014 age.

infactious and/or metabolic origin,
©® Common in all breeds and strains of Tats,

-~
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Chronic Toxicity Studies in Rate
1000 ng, Group
" Body ¥eights in Grams (at intervals of svprox, 100" dsve)

Days 3¢ 99 311 302 414 519 594 693 Final Totel days

Rate : W, of Life
61N 74 349 431 480 428 408 3?8 338 290 - 737
62 80 335 429 465 440 385 405 385 385 706 . !
63 72 318 35S 420 - - - - 430 02 -
64 79 340 420 435 420 3I70 38O 416 320 757
65 71 320 375 425 445 420 410 398 300 757
6€ 72 330 433 480 390 335 275 280 230 757 i
67 74 320 400 430 420 365 370 430 370 758
68 U7 338 425 460 445 425 - - 400 566
69 73 ;5 3JI0 410 4085 365 355 - 315 678 ) -

70 75 306 4Al5 445 420 395 380 3B 310 758 : ;

Avg, 6 male rats, ®*Excluded due to early death,

74 328 411 446 420 382 35 363 203 757
C71F 61 199 245 260 260 270 265 255 245 759
72 62 186 - 245 260 270 275 245 270 265 740
73 63 201 250 265 276 275 265 265 22C 769 :
74 €5 222 260 280 285 275 285 306. 285 759 : .y
75 83 202 242 209 2680 240 240 245 225 759
76 60 232 266 288 315 315 300 320 330 759
77 61 213 250 265 280 270 265 240 250 759
78 60 226 260 270 285 270 260 260 255 766
79¢ 56 199 238 270 280 285 285 270 270 714
80 S7 208 252 250 270 260 245 260 265 76€

Avg, 8 female rats., ®Excluded due to early death,
6L 213 253 268 274 272 264 271 268 762
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. Table 1l. ‘
Chronic Toxicity Studies in Rats
1000 mg. Group

W

Bat No. Heart Lungs Liver Kidnevs Soleen Gomads Final Body Welaht

C6lM l.1 2.2 10.2 2¢5 0.7 2.0 290 .
H2# 1.5 4.4 - 14.0 - 4.2 0.8 3.1 385

63’ 205 4.8 20.4 5.6 1-3 « ‘30

64 1.3 2.2 10.6 2.3 0.9 1.7 320

65 1.4 2.5 9.0 1.9 0.6 2.4 300

66 0.9 1.9 7.0 1.6 0.7 1.8 230

67 1.7 2.7 13.1 3el 0.9 2.7 370

6g# - - - - - - 400

69‘ 1.4 2.7 1500 206 007 - 315

70 1.2 2.4 12.2 - 0.9 ‘261 310

Avg. 6 male rats. ®Excluded due to early death.

1.3 2.3 10.3 2.3 0.8 2.1 303
C71F 0.9 2.1 10.0 1.9 0.4 - 245
72% 1.0 3.1 14.0 - 2.2 0.4 - 265
73 101 2.0 10.0 202 007 . - 290 -
74 101 203 10.7 2.0 007 = 285 )
75 1-0 109 808 1.6 0-5 hd 225
76 1.2 2.1 11.5 2.2 0.6 - 330
77 100 1.8 8.7 1.6 005 hd 250
78 1-1 109 8.1 : 201 005 = 255
79’ 1.3 2.8 1205 109 006 - 270
80 l.1 1.7 11.0 2.0 0.7 - 265
_ Avg. 8 female rats. #Excluded due to early death.

-8
e
o ®

200 9-9 109 0-6 o 268




Chronic Toxicity Studies in Rats

. 1000 mg, Group .
Suomary of Body Weights, Longevity and
Clinical, Groes and Microscopic Pathology

Rat Sex Yeight - grams Age - deys Diepo- Climical, Gross and Microscopic

¥o, Start Peak Final Peak At  eitica Pothology - Summary
We, Znd -
C6L H ~ 74 465 290 278 757  Saor, Imaciated and debilitated, Anemias,
- Hemosiderin in spleen, Zuphyseza
" and hyperemia of lurg, Liver and
kidneys show necrosis® Remnants,
. only, of seminiferous tubules rezai

62 X 80 465 385 380 706  Died Multiple abeceseed fibromas., Kidneys
and liver show necrosis® Septicenmic

63 N 72 430 430 380 402 = secr, Ill, Liver, spleen and kidneys show

' necrosis®
64 N 79 440 320 272 757 | Sacr, Emaciated and weak, Congestion and
. toxic degeneration ia kiéneys,
66 ¥ 71 465 200 380 787 | Ssacr, Emacieted, Two benign fibromas, one
’ abscessed, Liver shows neccrosis®
i . Healed previous pyelonephritis,
66 M - 72 480 230 202 757 Sacr, ZIxtreme emaciation, Soms slight
: Posterior parslysis, Liver necrosis
67 M 74 440 370 272 758 Sacr, Liver, spleen and kidneys show :
- necrosis, altho minircal®

68 M 77 460 400 02 566 Died Digrrhea. Postmortem degeneration
prevented further diagnosis,

69 M 72 45 315 380 678 Died Emaciated, Liver, lidneys and spleex
chow necroeis® Pneunonia, Testicle
atrophied,

70 X 75 445 30 2 758 Sacr, Liver, splesn and kidneys show ncerosi

71 F 61 270 245 661 759 Sacr, Liver end kidneys show minimal necrosi

gz ¥ 62 275 285 519 740 Died Pneumonia, 3enikn tumor (fidroadenoma)’

- Liver and kidneys skow minical
necrosis®

7% ¥ 63 29 290 769 769 Sacr, Benign tumor (fibroaderoma)e®® Liver
and lldneys show ninimal necrosis®
Hemogiderin in spleen, EZcphysena,

74 ¥ 65 N6 285 693 759 Sacr, Liver and kidneys show minimal necrosi.

' - Cyst on left ovary,

7% ¥ 63 2656 225 380 759 Sacr, Liver and kidneys show necrosis®
Cyat on right horn of ovary,

7% 7 60 345 320 730 759  Ssaer, Small areas of focal necrosis im liver

- Hemosiderin in spleen, Atelectisis
: of lung, :
77 ¥ 61 0 250 730 759 Sacr, ILiver and kidneys show minizal necrosi:
. Uterine wall thick and fidreid,

78 ¥ 60 280 255 693 766 Sacr, Liver and kidneys shov minimal nscrosds
Uterine wall thickened,

7% ¥ 56 290 270 661 714 Died Pneumonia, :

80 » 57 280 288 730 766 Sacr, Iiver and kidneys show minimal necrosic

Cystic uterus,
¢ Consistent with toxic changes of chemical,
infectivus and/or metabolic origin,-
®® Cowmmon in all dreeds and strains of rats,
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‘Chronic Toxic

Weigh

Table 13.
ity Studies in Rats
Control Group

0 _gme

Bat No. Bodv We. Heart lunas  Liver Kidnevs Suleen Gonads

O
oomqoawoi

(=

Mean
Std.E®

CllF
12
13
14
15
16
17
18
19
20

Mean
Std.E#®

600
510
600
655
600
620
590
580

594
*l4

410
470
410
405
405
375
350
450
465
460

420

#13

0.33  0.57
0.31 © 0.69
0.32 0.63
0.32  0.60
0.32  0.60
0.32 0.6
0.32 0.64
0.31  0.67
0.32  0.62
. 0,002 +0.02
0.37  0.49
0.30  0.53
0.32  0.56
0.35  0.54
0.30  0.59
- 0.29 0.6l
0.3  0.57
0.27  0.64
0.24  0.52
0.28  0.50
0.31  0.5%

0,001 +0.02

% Standard error of mean

%

2.77
2,65
3.07
2.84
2.83
3.18
2.88
2.53

2.84
40,07

2.66
3.30
2.85
3.16
2.89
2.80
3.00
3.07
3.44
3.32

3.05
+0.08

0.60

0.65.

0.65
0.60
0.58
0.58
0.69
0.67

0.63
+0.02

0.51
0.53
o. 59
o. 57
0.57
0.53
0.51
0.53
0.43
0.52

0.53
+0.01

0.15

- 0.14

0.15
0.09
C.13
0.13
0.17
0.16

0.14
+0.01

0.17
0.17
0.20
0.17
0.15
0.11
0.14
0.18
0.17
0.15

0.16
+0.01

- 0.85

0.80
0.83
0.57
0.63
0.56
0.54
0.59

0.67
+0.05



Table 14.
Chronic Toxicity Studies in Rats

Mean 571 0.34
Std.E*’ *16 0.0l
C31F 405 0.27
32 375 0.35
33 390 0.31
34 390 C.31
37 345 0.29
39 405 0.27
40 3901 0.31
Mean 386 0.30
Std.E*® *8 +0.01

# Standard error of mean

.
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Chronlc Toxicity Studies in Rats 7
500 mg. Group '
m 1
Bat Nos _ Body W&, _Heart _lLungs  Liver Kidneys Spleen Gonads
9" .
cazm - ' 510 0.37  0.57 3.57 0.84. 0.16 0.82
" 43 425 0.37 0.68  3.08 0.73 0.24 0.87
44 525 0.42 0,72  3.46 0.80 0.23 0.55
45 460 0.33 0.50 2.85 0.68 0.22 0.85
47 405 0.32 0.66 3.18 0.69 0.17 0.79
48 500 0,40 0.80 3.12 0.74 0.18 0.78
9 450 0.35 0.67  2.91 0.82 0.15 0.49
50 f 400 0.38  0.65  2.93 0.73 0.18 0.5%
Mean 459 0.37 0.66 3.14 0.75 0.19 0.71
Std.E* +17 +0,01 $0.03 10.09  +0.02  +0.01  #0.05
CS2F 295 0.41 0.68  3.15 0.64 0.18 -
53 320 0.37 0.63  3.31 0.69 0.22 -
5% 305. 0.39 0.72  3.02 0.69 0.20 -
57 345 0.38  0.67 3.65. .0.70 0.20 -
58 300 0.33 0.63  3.53 0.67 020 -
60 300 0.37 0.83  3.47 0.73 0.17 -
Mean 311 0.37 0.68 3.3% 0.67 0.20 -
Std.E* +6 +0.01 0.03 +0.08 +0.02  +0.01 -

* Standard error of mean

T‘blﬂ 15.




s as ewe

# Standaxd error of mean

" Chronic Toxicity Studies in Rats

1000 mg. Group

Bat No. Bodv We. Weart Lunas Liver Kidneys Spleen Gonads
C61M 290 0.38 0.76  3.54 0.86 0.24 0.69
64 320 0.4 0.69  3.33 0.72°  0.28 0.53
65 300 0.47 0.83 - 3.00 0.63 0.20 0.80
66 230 0.39 0.65  3.04 0.70 0.30 0.78
67 370 0.46 0.73  3.54 0.84 0.24 0.73
70 310 0,39 0.77  3.94 0.81 0.29 0.68
Mean 303 0.42 0.74  3.40 0.76 0.26 0.70
Std.E* +18 40.02 +0.03 +0.14 0.0 $0.02  10.04
C71F 245 0037 0‘85 4.08 0078 0016 had
73 290 0.38 0.69  3.45 0.76 0.24 -
74 285 0.39 0.81 3.75 0.70 0.25 -
79 225 0.44 0.84  3.91 0.71 0.22 -
76 330 0036 0064 3.49 0067 0.18 had
77 250 0.40 0.72  3.47 0.64 0.20 -
80 265 0041 0064 4015 0075 0026 Ld
Mean 268 0.40 - 0.74  3.68 0.73 0.21 -
Std.E* +11 40.01 $0.03 +0.12 +0.02 0.0l -

000123




*uedw JO IOIXP PIEPURIS

- 10°0 T S.&. 20°0 ¥ €2°0| 210 ¥ 8.& €0°0 ¥ ¥4°0  10°0 ¥ Ov°0 © U ¥ 892 000t
- 10°0 + 02°0/ 20°0 % £9°0/ 80°0 ¥ GE°El- €0°0 ¥ 89°04. 10°0 ¥ L£°0'~ 9 ¥ 11 nh 00$
- 10°0 + 91°0  20°0 + 6S°0' 90°0 + L0°€ 20°0 ¥ 26°0  T0°0 X 0E°0. 8 ¥ 98¢ 0ot
- T0°0 + 9T°0 T10°0 ¥ €6°0 80°0 + G0°€ 20°0 + GS°0 100°0 + 1€°0° €1 ¥ 0Zy' SYOXU0Y
STIWEL
¥0°0 $0L°0  20°0 ¥ 92°0) $0°0 ¥ 9L°0] ©T°0 T Op°f €0'0 T HL'0  20°0 T Zv0° O T £0€ I 000Y &
$0°0 + IL°0  T0°0 # 61°0 20°0 ¥ SL°Q| 60°0 % PI"E\| €0°0 £99°0 10°0 % i6°0 LU ¥ 6g¥ 006 &—
$0°0 + ¥L°0  10°0 + 91°0 20°0 + £9°0 80°0 * £Z°€)| 20°0 ¥ 99°0 10°0 ¥ €0 OU ¥ :.i 001
€0°0 + €9°0  T0°0 + ¥I°0 20°0 + €9°0 L0°0 ¥ ¥8°Z | 20°0 ¥ 29°0 200°0 ¥ 2€°0 © .0T ¥ p6§' syoxIUGH
s3IVN ;,;
. , U5 Xep,
spevoy - uadardsg sAaupty I3A}] sbun- Jxesy s3ISTURSR % :
T35+ USW) IR APOg JU W0 [0T/5WEIn UT (TR STYSTIN UesIg TR Apod
S1ybi o) Uebig pue UREN
siey uy sagpnig A3ofxol oyuoxyy )
*LT dtqey

. 3D . - P,



.8,

, *Sanss{} 3IOW IO 3uo Uy ‘uojjexausbap 2yxo3 jo subig {L)
- . *Tejrajew 3533 3yYy jo uoglsabuy ayy o3 pajerer jou ‘sewouspeorqyy (9) -
*abe pio o3 enp
.sabueys anssiy Y3 se yons Syefrajew 3s8} 8yl o3 A(3I03IYP paIjefax jou Abotoyred xo ABojoyred oy (€)
umouyun ()
ejwadsgides (¢)
sTIjuolizeg (2

ejuownaugd (1

, ot z - 8 - - - Z / ot i 0001
L 9 4 14 6 - - - 1 1 ot 3 00%
- 4 ot 6 - - - 4 1 ot 3 oot

- b ot ot - - - - - ot 4 $]0I3U0)

: ol - - L T { - 1 € ot N 0001

lLs - < 8- - - - 4 z ot w 00$".
- - ot L - - 1 Zz € ot W oot

- - ot 8 - . - - z Zz ot W sfoI3u0n

[ 4
§X3d (1)noud  Ppotq  siey Kep/oy /60 )

*ON *ON X3¢ dnoxg

o1oyIeq Teuwwng
siey uy sagpnis A3IoIxol dyuoIY)
oo *8T arqey

5 | . O




- Table 19.
Chronic Toxicity Studies in Rats
Summary of Hcmatoloqic Findings

Males Age - No. Hemoglob. Loqucyscs Morphology® Bone Marrowh#®

Controls = 6 10
12 10
18 9
24 7
100 mg. 6 10
12 10
i8 10
24 7
500 mg. 6 10
12 10
18 10
24 7
1000 mg. 6 10
12 10
18 9
. 24 6.

13.8
14.7
14.9
14.2

1402 ¢
14.9

. 14.6

14.6

14.3
15.0
14.2
12.1¢

14.1
14.7

12.1
o.3

12.8

131

12.6
14.3

13.2
14.1
14.2
14.2

12.6
14.5
15.8
16.1

11.8
13.2

1402 -

16.5

Normal
Normal
Normal
Normal

Normal
Normal
Nozmal
Normal

Normal
Normal
Normal
Sl. anemia

Normal
Normal

. Sl. anemia

Marked
anemia

Increased
neutrophils

* Normal mean: 25 to 33% neutrophils; 65 to 70% lymphocytes,

2 to 3¥ others.

Normal

Nozrmal

Normal

Increased
myeloid
cells

¥* Normal mean: 65 to 70X myeloid cells, 30 to 35% erythroid cells.

Table 19 continued on next sheet.
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Table 19concluded.
Chronic Toxicity Studies in Rats
Summary of Hematologic Findings
w n nd acute clin )

Females  Age No.  Hemoglob. Lousécysos Morphology* Bone Marrowh#
MM o

Controls é 10 14.2 '13.4 Normal
12 10 - 14.9 13.9 Normal
18 10 13.9 13.8 Normal
18 8 14.7 13.9 Normal
24 8 14.0 13.9 Normal Normal
500 ag. 6 10 13.6 : 13.9 Normal
18 10~ 13.2 14.4 Normal
24 7 11.8 : 15.2 Sl. anemia Normal
1000 mg. 6 10  14.0 14,1 Normal
12 i0 14.8 15.1 Normal
18 10 12,7 15.4 Normal ' |
24 8 10.8 15.8 Marked Increased
anemia myeloid
Increased cells
neutrophils

# Normal mean: 25 to 33 neutrophils, 65 to 70X lymphocytes, |
, 2 to ¥ others. '
** Normal mean: 65 to 70% myeloid cells, 30 to 35%% erythroid cells.
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Table 21. ‘
Chronic Toxicity Studies in Dogs =
I

Dog Sex Dosage étart Weeks

No. — _mo/ko/dav 1224 36 a8 €0 72 8496 106 1%
! M 0 64 68 7.3 7.7 7.7 8.0 8. 8.5 8.7 9.0 9.0
2 F 0 118 127 14.0.14.9 15.3 15.6 16.0 11.0 = - =
3 M 100 14,2 14.0 13.8 14.5 14.9 15.2 15.5 15.7 1601 16.5 16.7
4 F 100 9.5 10.0 10.3 10.6 11.2 11.5 11.9 7.8 = = =
5 M 250 15.1 16.4 17.8 19.1 19.2 20.0 20.4 19.6 19.8 20.3 20.7
6 M 500 5.4, 5.8 5.5 6.l 6.3 6.5 6.4 6.2 6.7 6.2 6.3
7 F 500 87 9.1 9.3 9.6 10.0 10.3 10.5 10.4 9.6 9.0 7.5
8§ F 750 11.8 11.0 10.5 1l.4 11.8 12.4 12.3 11.9 11.0 10.8 10.5
9 M 1000 15.5 1403 14.0 14,4 14.7 14.6 14.5 13.5 13.8 13.1 12.4
0. F 1000 8l 7.5 82 8.3 89 9.0 88 8.6 8.0 7.0 57 |
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. . . . . ) k Table 22, | v k "

Chronic Toxicity Studies in Dogs ’-'
W

p
. Ne " polkediay o R w T -
1 M 0 100 106 14 120 120 125 127 133 136 141 141
2 F 0 100 108 119 126 130 132 13 93 - - -
3. M 100 100 99 97 102 105 107 109 11l 113 116 118
4. F 100 100 105 108 112 118 121 125 82 - -
S M 250 100 109 118 127 127 132 135 130 131 134 137
6 M 500 100 107 102 113 117 120 119 1S 124 115 117
7 F 500 100 105 107 110 115 118 121 120 110 104 86
8 F 750 100 98 & 97 100 105 104 101 93 o1 89
9 M 1000 100 92 9 93 95 94 9 8 89 84 80
10 F 1000 100 93 101 102 10 11 109 106 99 8 70
o
U
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Organ Weights in Grams
Dog Sex Dosage vHeart Lungs Liver Kidneys Spleen Gonads Pancreas Bo:;, Wee r
1. M c 71 S5 280 %50 24 20 36 9.0
2 F 0 95 68 308 55 . 33 1.1 42 11.0
3 M 100 142 99 482 8 50 43 53 16.7
4 F 100 6 42 230 46 27 0.8 32 °7.8
S M 250 163. 135  Ss1 113 s8 40 g0 20.7
6 M 500 54 44 184 - 38 21 14 30 6.3
7 F 500 68 51 241 43 28 0.8 28 7.5
8 F 7% 92 99 43 7 43 1.1 43 10.5
9 M 1000 99 113 453 &7 5 27 54 12.4
10 F 1000 52 46 200 42 23 0.7 21 5.7

: Table 23.
Chronic Toxicity Studies in Dogs
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Table 24. -
Chronic Toxicity Studies in Dog

W h

ga?- Se§ mDosage vé;art Lungs Liver Kidneys Spleen Gonads Panc:c?s Bo:;.wt.
1 M 0 0.79 0.6 3.11 0.5  0.27 0,22  0.40 9.0
2 F 0 0,86 0.62 2.80 0.50  -0.30 0,00  0.38  11.0

3 M 100 0.85 0.59 2.88 0.51  0.30 0,26  0.32  16.7

4 F 100  0.86 0.54 2,95 0.59  0.35 0,00 0.4l 7.8

S M 250 0.79 0.65 2.66 0.54  0.28  0.19  0.39  20.7

6 M S00  0.86 0.70 2.92 0.6  0.33 0,22 0,48 - 6.3

7 F S00 0.9l 0.68 3.21 0.57  0.37 0.01  0.37 7.5
8 F 750  0.88 0.94 3.27 0.68 0.4l 0.00 0.4l  10.5

9 M 1000 0.80 0.91 3,65 0.70  0.45 0.22  0.44  12.4 .-
10 F 1000 0.91 0.8l 3.50 0.74  0.40 0.0l . 0.37 5.7
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: gable 85, - -
Chronie Toxiclity Studies in Dogs

Summary of Hematologic Pindings

T
Dog Sex Dosage Time Hb Louko Diff Count (%) Bone Marrow
‘mg/kgfdsy mo, gaf 10;/ ¥ L M B B
100l m=mm
b § N 0 0 14,5 11,4 68 29 0 3 O -
6 146 10,1 65 30 1 4 O -
12 15,1 12,4 68 28 0 4 O -
18 148 13,2 70 28 2 3 © -
24 14,7 12,7 66 30 1 4 O TFormal
2 b 4 0 0 13,0 12,4 62 34 0 4 O -
6 13.4 12.2 € 35 0 5 O -
12 14,2 140 68 27 1 4 O -
18 12,6 16.4 72 25 1 2 0 Very slight gramlocytie
hyperplasia
24 - L - - - - - -
3 K 100 0 14,5 11,8 72 25 0 3 O -
6 15,1 12,1 71 24 &6 5 O -
12 14,8 10,6 68 29 0 3 O -
18 14,7 10,8 €65 30 1 4 O -
24 15,2 11,3 67 28 1 4 0O FNormal
4 ) 100 0 13,8 11,4 72 24 0 2 O -
~ : 6 14,2 10,8 77 18 1 4 O -
12 14,6 12,7 70 24 1. 5 O -
8 12,9 15,3 74 210 1 4 O YNormal
24 L] oD L] L) @ L -] =
8 X 250 Q0 15.4 9.4 68 28 2 4 O -
€ 14.8 9.7 65 38 0 2 O -
2 15,2 10,4 70 28 1 3 O -
i 15,4 10,4 72 25 1 2 O -
24 14,9 11,3 68 28 0 4 O ¥ormal

Table 26 concluded on next sgheet,
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 gedble 25 sonclndod,
Chroniec Poxicit; Studies im Doge

P ) Susmary of Hematologic Findings
Dog Sex Dosage Time I L¢u§l Dife, Count (4) Eone Marrow
ngfkg/day wmo, _ gnf 103/ ¥ L X2 3B
100ml mm
: 6 ¢ 6000 - O 15,2 12,7 71 26 0 '3 O -
. - 6 15,0 12,0 68 27 1 4 O -
12 14,7 10,4 74 23 0 3 O -
18 140 12,2 72 25 1 2 O -
24 12,8 14,5 77 20 1 2 0 Yomal
7 ¥ 500 0 14,4 13,2 65 30 1 4 O -
6 146 11,8 68 29 1 2 O -
* 12 14,9 12,5 73 22 2 3 O -
8 14,8 11,9 70 25 1 4 © -
24 i3,8 12,2 72 22 1 5 O Very slight erythro-
blastic hyperplasia
8 ¥ 780 0 14,0 13,4 64 31 0 5 O -
6 15,2 10,6 68 29 1 2 O -
12 147 10,6 65 30 2 3 0 -
8 13,2 11,0 71 25 0 4 O - . ]
24 11,5 12,8 70 25 1 .4 O Slight erythrodlastic
hyperplasia
IJ 9 K 1,000 0O 15,4 10,2 65 33 0 2 O -
6 15,0 10,4 66 32 0 2 O -
i2 14,2 22,3 71 26 3 3 O -
18 12,7 13,8 68 25 2 § © -
24 10,5 13,7 77 14 4 5 0O Slight erythrodblastic
- hyperplasia
10 F 1,000 0 146 11,4 70 24 1 5 O -
‘ 6 15,2 11,9 65 29 0 6 O -
12 145 11,0 68 27 1 4 O -
8 13,1 12,5 72 24 2 2 O -
24 10,8 14,4 8 15 1 4 O Slight erythrodlastic
byperplasia




 gable 26, |
Chronic Toxicity Studies im Dogs - '

Sunmary of Blood Chemistry Findines

Dog 8ex Do . Pime Glucose Urea ¥ Protein . . .
‘E[gz‘.:ﬁ BO, gg[lOOml g[lOOnl per cent : ; ]

1 ¥ o 0 84 1.2 6,2 R |
6 88 11,4 6.5 | ;
12 9% 11,2 6.6 :
18 85 11,3 6.1
24 8 11,5 6.1
23 r 0 0 80 12,0 6.8
6 84 11,8 6.9
12 85 12,4 6.8
18 80 12,5 6.6
24 - - -
3 X 100 o 7 12,1 6.4
6 60 12,2 6.8
12 84 12,0 7.1
18 78 12,5 6,7
% 7 12,5 6,7
¢ 7 200 o 78 10,8 7.2
6 80 11,4 7.1
, 12 8 12,0 7.4
18 75 11,7 7.2
24 - ‘- -
I o ™ 12,8 6,9
'8 4 12,4 7.1
12 75 11.9 7.1
18 7% 12,2 6.8
24 &0 12,4 6.4

Table 26 continned on next sheet,
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Tadle 27,
Chronie Poxicity Studies in Dogs

of Patholo

Dog Sex Doscage Immediate Cange Pathology Present
B, of death
b § ¥ 0 Sacrifice r'o Pathology
8 o Pneumonig Pneunonia, septicemia
and endocarditis
3 M 100 Sacrifice o patholaa 4
4 F 100 Pneumoni g Pneumonia
-] ¥ 250 Sacrifice No pathology
6 ) 500 Sacrifice Slight inflammation in Pareachynal
: cells of liver

? b 500 Sacrifice A few focal areap of degeneration

in the liver infiltrated with Phago-

cytic cells, Some iaflammation in
Parenchymal cells,

8 ) ] 750 Sacrifice Small foci of degemeration ip liver,
deposits of blood Plguent, Xidney
showed cloudy swelling,

9 ¥ 1,000 Sacrifice Degeneration of cord and pareachymal

€olls in liver with blood pigment,

Kidney shows degeneration of g€lomerull

&ad tudules, Spleen hemochromatosis,
0 . 7 1,000 Sacrifice Dogeneration of cord and parenchymal
cells im liver with blood pigment,
Kidney shows degeneration of glomeruly
and tubules, Spleen bemochromatosis,
Cloudy svelling around islet eells in
Danereas,
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 fable 28,
Metabolic Studies
Urine Pindings in the Rabdit after One Oral Dose® of Test Solution

a8 dstermined by chromatographic studies
Eour Urea  Glycine Various Amino Acids Free E-Capro= I-Amino-capro= .

Related compounds lactanm de peld
0 Norsal Normal Formal | Absent Abgent
4 Low Lovw Low . Absent Absent
6 Absent Trace frace . Absent ; Adsent
24 Absent Absent © Low Absgent Present
46 lov  Absent Low Present Present
54 Normal Low or " Righ Present Present
absent -
72 Hormal Low or High Trace | Trace
absent .
96 Formal Formal - Hormal " Abgent Absent

¢ 1,000 mg, per kg, of body weight,
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- Metabolic Studlos ' -
Urine.Findings in the Rabbit after Five Daily Oral Doses of Test )!ltornl

nato

e

DM MMM P3P 04N M

as ined
Day Dose Re Values of Excretion
B 10 .18 .28 .28
0 0 b 4 b 4 X X
1 600 X X
2 500 X X X X
3 500 X b 4 b 4 p <
4 800 X X X X
§ 800 X X X X
6 0 X X X p 4
? 0 b 4 b 4 X
8 0 X X X
9 0 X X X
10 0 X X X
11 0 X X X
12 o - X X X
i3 0 X X X
14 0 X X X
15 0 p 4 X X

X = positive,

Ry .06 - unidentified metabolite of the test material,

PP 2N

b S

AR R R R R R R R B

hiec studie

,_Producte
) .41 .46 92 '

akaBal,]

. oms emmn e

Bf .10 to .30 - various amino acids, related compounds, glycine and reducing

sugara,
Ry .41 - E-amino caproic acid,
B¢ .46 - urea,
Ry .92 = E-Caprolactan,
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Tedle 20, i 3
Metabolic Studies- : .
Urine Findings in Rats Following 100 Days of Daily Oral Doses of Test Materiel

as determined by chgmntomnhic studies

Daily Dose Re Values of Urine Excretory Products
meke, A B T P % ¥ o0 —F I3
0 07 a4 .25 B 34 4 .68 o
5 06 .13 .23 .3 .35 046 67 1
“ A2 7 0 56 4l .46 .0 67
88 11 .30 0 .45 50 i
167 07 13 .24 .30 .36 .4 44 o7
333,07 15 .25 .0 .36 .4 .45 7L .82
666 06 14 ,22 ., .35 .40 .44 .69 .83
E-Capro- .82_
lactam

4, B, G - Guanidine compounds (arginine, ereatine,etc,) and glyeins,
DR = Reducing type compounds (reducing sugars). '

5 = D-Aninseaprois acid,
G = Urea

) ¢ = Leuecine, ;

J = E=-Caprolactan,
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