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

The “Reporting Guide™ creates new TSCA 8(e) reporting criteria which were not
previously announced by EPA in its 1978 Statement of Interpretation and Enforcement Policy,
43 Fed Reg 11110 (March 16, 1978). The “Reporting Guide states criteria which expands
upon and conflicts with the 1978 Statement of Interpretation. Absent amendment of the
Statement of Interpretation, the informal issuance of the *“Reporting Guide™ raises significant
due processes issues and clouds the appropriate reporting standard by which regulated persons
can assure TSCA Section 8(e) compliance.
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ATTACHMENT 1

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

has not, to date, amended this Statement of Interpretation.

After CAP registration, EPA provided the Regulatee the
June 1, 1991 "TSCA Section 8(e) Reporting Guide". This "Guide" has been
further amended by EPA, EPA letter, April 10, 1992. EPA has not indicated
that the "Reporting Guide" or the April 1992 amendment supersedes the
1978 Statement of Interpretation. The "Reporting Guide" and April 1992
amendment substantively lowers the Statement of Interpretation 's TSCA
§8(e) reporting standard?. This is particularly troublesome as the "Reporting
Guide" states criteria, applied retroactively, which expands upon and
conflicts with the Statement of Interpretation.3 Absent amendment of the

Statement of Interpretation, the informal issuance of the "Reporting Guide"
and the April 1992 amendment clouds the appropriate standard by which

regulated persons must assess information for purposes of TSCA §8(e).

>In sharp contrast to the Agency's 1977 and 1978 actions to soliciting public comment on the proposed
and final §8(e) Policy, EPA has unilaterally pronounced §8(e) substantive reporting criteria in the 199]
Section 8(e) Guide without public notice and comment, See 42 Fed Reg 45362 (9/9/77), "Notification of
Substantial Risk under Section 8(¢): Proposed Guidance”.

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




Throughout the CAP, EPA has mischaracterized the 1991 guidance as
reflecting "longstanding” EPA policy concerning the standards by which
toxicity information should be reviewed for purposes of §8(e) compliance.
Regulatee recognizes that experience with the 1978 Statement of
Interpretation may cause a review of its criteri. Regulatee supports and has
no objection to the Agency's amending reporting criteria provided that such
amendment is not applied to the regulated community in an unfair way.
However, with the unilateral announcement of the CAP under the auspices of
an OCM enforcement proceeding, EPA has wrought a terrific unfairness
since much of the criteria EPA has espoused in the June 199] Reporting
Guide and in the Agency's April 2, 1992 amendment is new criteria which

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

Policy.

The following examples of new criteria contained in the "Reporting

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

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

o the "Reporting Guide” contains & matrix that establishes new pumerical reporting
"cutoff™ concentrations for acute lethality information ("Guide" at p- 31). Neither
this matrix por the cutoff values therem are contained i the Statement of
Interpretation. The regulated community was not made aware of these cutoff values
prior to issuance of the "Reporting Guide” in June, 199].

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

criteria’guidance not expressed in the 1978 Mmmms;

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

Interpretation/Enforcement Policy.

othe "Reporting Guide” publicizes certain EPA Q/A criteria issued to the Monsanto

Co. in 1989 which are not in the Statement of Interpretation; have never been

published in the Federal Register or distributed by the EPA to the Regulatee. Such
Q/A establishes new reporting criteria not previously found in the 1978 Statement of
terpretatio orc: t Policy .

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

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




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

Among the myriad applications of the due process clause is the fundamental principle
that statutes and regulations which purport to govern conduct must give an adequate
warning of what they command or forbid.... Even a regulation which governs
purely economic or commercial activities, if its violation can engender penalties,
must be so framed as to provide a constitutionally adequate warning to those whose
activities are governed.

Diebold, Inc. v, Marshall, 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). See
also, Rollins Environemn ervices (NJ) Inc. v Environmen

Protection Agency, 937 F. 2d 649 (D.C. Cir. 1991).

While neither the are rules, This principle has been applied to hold
that agency 'clarification’, such as the Statement of Interpretation, the
"Reporting Guide” nor the April 1992 amendments will not applied
retroactively.

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

Standard Oil Co. v. Federal Energy Administration, 453 F. Supp. 203, 240
(N.D. Ohio 1978), aff'd sub nom. Standard Oil Co. v, Department of

Energy, 596 F.2d 1029 (Em. App. 1978):

The 1978 Statement of Interpretation does not provide adequate notice

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

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




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

The recently issued "Reporting Guide" and April 1992 Amendment
guidance requires reporting beyond and inconsistent
with that required by the Statement of Interpretation. Given the statute and

the Statement of Interpretation’s explicit focus on substantial human or
environmental risk, whether a substance poses a "substantial risk” of injury

requires the application of scientific judgment to the available data on a case-
by-case basis.

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

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

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

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




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




Attachment
Comparison:

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

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

ACUTE LETHALITY
Oral N} Y}
Dermal N} Y}
Inhalation (Vapors) }6 y7
aerosol N} Y}
dusts/ particles N} Y}
SKIN IRRITATION N Y8
SKIN SENSITIZATION (ANIMALS) N Y?
EYE IRRITATION N yio
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N Yl
REPRODUCTION STUDY N yi2
DEVELOPMENTAL TOX y!3 yi4

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

"Guide at pp.22, 29-31.

8Guide at pp-34-36.

9Guide at pp-34-36.

10Guide at pp-34-36.

N Guide at pp-22; 36-37.

12Guide at pp-22

1343 Fed Reg at 11112
"Birth Defects” listed.

14Guide at pp-22




NEUROTOXICITY
CARCINOGENICITY
MUTAGENICITY

In Vitro
In Vivo

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

Acute Daphnia
Subchronic Fish
Subchronic Daphnia

Chronic Fish

AVIAN

Acute
Reproductive
Reprodcutive

15Guide at pp-23; 33-34.

1643 Fed Reg at 11112
"Cancer" listed
1Gyide at pp-21.

Z2 z Zz 2z

zZzZz

1843 Fed Reg at 11112; 11115 at Comment 15

"Mutagenicity " listed/ 1o vivo vs invitro discussed; discussion of "Ames test”.

19Guide at pp-23.

2043 Fed Reg at 11112; 11115 at Comment 16.

Y15

Z 2z z Zz 2z ZZZ%

zZzZz




CAS: 111-69-3; Not known

Chem: adiponitrile; laurylnitrile

Title: Morphologic Investigations on the Organo-Toxic Action of
Adiponitrile Sebaconitrile and Laurylnitrile

Date: 12/23/37

Summary of Effect: Adiponitrile: hemmorhages, liver, kidney and
spleen effects; testicular effects; Lauryl nitrile--hemorrhages,
liver, kidney, testicular and brain effects.




MR-36-1

MORPHOLOGIC INVESTIGATIONS ON THE ORGANCU=TOXIC ACTION -OF— --
ADIPONITRILE, SEBACONITRILE AND LAURYL NITRILE.

W. C. Hueper and Wm. T. Read, Jr.

The studies to be reported deal with the morpho-
logic manifestations of the organic effects of two dicarboxy-
acid nitriles (sebaconitrile and adiponitrile) and of one
aliphatic acid nitrile (lauryl nitrile). An examination of
the crude forms of the adiponitrile and lauryl nitrile 1s

included in these investigations.

Adiponitrile.

1. Pure Adiponitrile.

A. Oral Administratlion.

1. Single Dose:

There were 34 rats in this series. The individual
dose administered ranged from 0.0002 cc. per gram to
0.0009 cc. per gram of body weight. Twenty-four rats
died from the effects of the chemical given within a
period of from 4 hours to 2-1/2 days. Ten rats were
killed, 5 after 4 days following introduction and 5
after 7 days following intraoral medication. All sur=-
viving rats had received the lowest dose (0.0002 cc.
per gram) recorded. The fatalities were irregularly

distributed as to dose given.

(a). Eighteen of the rats died within the first 37
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twenty-four hours following treatment: 3 rats, 0.0002 cc.
per gram, 4 hours; 2 rats, 0.0007 cc. per gram and 3
rats, 0.0008 cc. per gram, 16 hours; 2 rats, 0.0003 cc.
per gram, 1 rat, 0.0004 cc. per gram, 1 rat, 0.0005 cc.
per gram, 1 rat, 0.0007 cc. per gram, 18 hours; 2 rats,
0.0004 cc. per gram, 1 rat, 0.0005 cc. per gram, 1 rat,
0.0006 cc. per gram, 20 hours.

Gross Pathology: The internal organs were more or less

markedly congested. Hemorrhages were seen in the
lung and in the gastric mucosa (pyloric region).
Testes of subnormal size were found in 3 rats, which
appeared to be of immature development.

Microscopic Pathology: Small multiple perivascular

hemorrhages were occasionally present in the brain.
The lungs were markedly congested and often contained
focal areas of edema and hemorrhage. In one lung
multiple hyaline thrombi were observed in the inter-
alveolar capillaries, assoclated with desquamation of
round, vesicular cells into the alveolar lumina.

The bronchial lumina contained a moderate amount of

a purulent exudate in 2 instances. The liver was al-
ways markedly hyperemic and showed in the rats sur-
viving for the longer periods, pericentral vacuolar
degenerations. The spleen was usually in a highly
congested state, reaching in cases a hemorrhagic ap-
pearance. Erythrophagia was extensive and frequent.
Brown pigmented phagocytes were sometimes observed

in great number in the pulp. There were occasionally
perifollicular hemorrhages present. The pulp often
showed a marked hyperplasia of “he reticulum cells.
Atrophy and central necrosis of follicles were not
infrequently seen. The kidney revealed varying
degrees of tubular degeneration, which may, however,
be in part a post mortem phenomenon. Mild to moder-
ate regressive lesions were found in the majority

of the testes, consisting in arrest of spermato-~
genesis, desquamation and vacuolization of spermatids
and occasional appsarance of spermatid giant cells.
The stomach was always normal, with the exception of 3 g‘
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one, in which the suggestion of a superficial glandu-
lar degeneration existed. All other organs were more
or less markedly hyperemic.

(b). Seven rats examined died within 26 hours to
60 hours following the oral administration: 1 rat,
0.0002 cc. per gram, 26 hours; 1 rat, 0.0005 cc. per
gram, 28 hours; 2 rats, 0.0008 cc. per gram, 2 days;
2 rats, 0.0009 cc. per gram, 2 days; 1 rat, 0.0007 cc.
per gram, 2-1/2 days.
Gross Pathology: The lnternal organs were congested.
The lungs, moreover, showed hemorrhagic areas. Small
hemorrhagic erosions were present in the pyloric
mucosa of the stomach. In 2 rats necroses of the

postpyloric duodenal region were present, which had
resulted in one instance in a duodenal perforation.

Microscopic Pathology: The brain was normal in most cases.
One rat showed, however, multiple hemorrhages, con-
gestion and a few asmall glia cell foci. The lungs
were markedly congested and contained extensive hemor-
rhagic and edematous areas. Purulent bronchitis
existed in 4 cases. The livers were hyperemic and in
one case a mild pericentral degeneration existed.

The section of one of the stomachs showed a large co-
agulation necrosis in the glandular mucosa of the
stomach. The spleen revealed always a markedly hyper-
emic pulp associated with a more or less extensive
hyperplasia of the reticulum cells and atrophy of the
follicles. The tubular epithelium was degenerated to
a mild or moderate degree in most instances. Arrest
of spermatogenesis existed in the testes of 5 rats,
while a medullary hemorrhage was found in the supra-
renal of one rat. The other organs were essentially
normal with the exception of circulatory changes and
post mortem autolysis present in several pancreas.

(c). Five rats received 0.0002 cc. per gram and
were killed 4 days after oral treatments, while an ad-

ditional 5 rats treated with the same dose were sacri-
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_ ficed 7 days subsequent to administration by mouth.

Gross Pathology: The autopsies did not render any patho-

logic observations with the exception of a perforation
of the ducdenum with subphrenic abscess under the sur-
face of the liver in one instance.

Microscoplic Pathology: Multiple small, perivascular

hemorrhages were present in 2 brains. The lungs were
normal or moderately hyperemic. In one lung extensive
atelectatic areas, intermingled with pneumonic foci
were found. The liver was normal in all rats except

2, in which regeneration and degeneration respectively
of liver celles was present. The spleen was always

more or less markedly congested and revealed in 3 cases
extensive erythrophagia. The kidneys showed congestion

7777 and mild to moderate tubular degeneration present in

7 instances, once combined with tubular invaginations
into the Bowman's capsule spaces. Arrest of spermato-
genesis assoclated with mild degeneration of the
spermatogenic epithelium of the testis existed in 6
rats.

Repeated Doses:

There were 6 rats in this series. They received
0.0001 cc. per gram 3 times per week for 6 weeks and
were killed at the end of this period.

Gross Pathology: The lungs were congested and showed a

few fresh hemorrhages, apparently caused by the in-
halation of ether. The testes of 1 rat were grey and
soft. All other organs were grossly normal.

Microscopic Pathology: The lung of 1 rat contained an
encapsulated abscess with pneumonic tissue in the
environment. In a second rat there was a cellular
thickening of the interalveolar septa and extensive
atelectasis, while purulent bronchitis and localized
pneumonia existed in the lung of a third rat. Mild
degeneration of the liver cells was found once. The
spleen was usually congested and revealed extensive
erythrophagia. Degeneration of the tubular epithelium
of the kidney was found in 4 cases, 3 times associated
with tubular invaginations of the Bowman's capsule

4L
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spaces. Localized marked degeneration of the spermato-
.genic epitheliumof tre-testio existed in-only l-Trat.—
All other organs, including the stomach, were normal.

Comment: The acute loca> effect resulting from oral administra-
tion of pure adiponitrile, expecially frequent with the higher
doses (above 0.0003 cc. per gpam), consisted in hemorrhagic
necroses (erosions) of the glandular or pyloric portion of the
stomach and of the postupyioric part of the duodenum. In the .
latter area they sometimes caused perforation followed by local-
1zed peritonitis and subpnhrenic abscess formation.

The acute systemic acticn was manifested in circulatory
and vascular discrders. There existed general congestion of the
internal organs, especlally of\the lung, liver and spleen. 1In
lethal cases there was edema and hemorrhages of the lung, which
apparently predisposed to the inflammatory conditions of the
pulmonary parenchyma and bronchi seen in cases dying not quite
acutely. The engorgement of the pulp of the spleen was usually
excessive &and thowed sometimes a hemorrhagic character. The
presence of frequent erythrophagia in the spleen suggested in-
creased erythrocytic destruction, while the atrophy and central
necrosis cecn in the splenic follicles may be the result of the
circulatory disturbances prevailing in this organ. These dis-
orders were evidently also the cause for the regressive lesions
existing in the liver, kidney and testes of an appreciable por-

tion of the animals. All these changes were apparently of rather : //




transient nature, if the animal survived, as they were either

absent or present in a mitigated form in those rats which were

killed 4 and 7 days after treatment.

The lesions observed in the rats given repeated but

small doses were essentially identical with those aeeh after a
single larger dose. The acute circulatory and vascular disorders
were, however, less manifest in this series and the lesions of

a degenerati§e type were in the foreground.

B. Inhalation:

1. Single Exposure:

) Pathologic data were available from 6 rats and 6
mice. Three of the rats were exposed to a concentration
of 0.28 mg. per liter for eight hours and then killed,
while a second group of 3 rats had been exposed to a
concentration of 0.59 mg. per liter for 8 hours before
they were eacrificéd.

Three of the mice died during the exposure after
inhaling the vapors of a concentration of 0.28 mg. per
liter for from 3 to 7 hours. A fourth mouse died 24
hours following an 8 hour inhalation of this type, while
fifth was killed at this time. The sixth mouse of this

) series had been exposed to a concentration of 0.59 mg.

per liter for 8 hours and was killed 24 hours later.

dross Pathology: The liver and spleen of the rats showed £
moderate congestion. The mice which died during the eﬁé'(
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exposure had hyperemic lungs, livers and spleens,
while these organs were pale in the mice killed later.
The paleness was apparently caused by the mode of
death, that is bleeding from the Jugulary veins and
carotid arteries.

Microscopic Pathology: The histologic changes seen in the
organs of the rats of the 2 groups were practically
identical and consisted in more or less marked conges-
tion of the internal organs. There were minor scattered
degenerations of the liver cells and of the tubular
epithelium of the kidney, sometimes associated with
early tubular invaginations into Bowman's capsule _
spaces. The muscular tissue of the heart showed iso-
lated hyalinized bundles of muscle cells. Erythro-
phagia was seen in the engorged pulp of the spleen.
The brain contained congested vessels, and a few
hemorrhages in one rat. Marked unilateral degener-
ation with calcification of the testis existed once.

The lungs of the mice which died showed diffuse hemor-
rhages and purulent bronchitis. The internal organs
were congested. The myocardium contained a moderate
leucocytic and mononuclear infiltration. The organs
of the mice which were killed were essentially normal
with the exception of fresh traumatic hemorrhages in
the lungs of all mice and a purulent bronchitia in

one.

Repeated Exposures. Pathologic data were obtained from

6 rats and 6 mice. The rats inhaled a concentration of
0.5 mg. per liter for 6-1/2 hours daily, 5 times per week.
One rat died after two weeks of this treatment, another
was killed after 3 weeks and the remaining 4 were sacri-
ficed after 4 weeks.

The six mice were killed at the end of an identical

type and period of exposure (4 weeks).

gross Pathology: The spleen was markedly congested in the

rat with spontaneous death. An enlarged spleen of dark
red color and internal viscera of a peculiar brown 5gf/
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color-and-eyes-with-subretinal hemorrhages were found

in the rat killed after 3 weeks' exposure. The organs
of the other rats were essentially normal.

The post mortem examination of the mice showed grossly
normal organs.

Microscopic Pathology: —he lungs of one rat showed thicken-
ed cellular interalveolar septa, while a purulent bron-
chitlis was present in a second rat. One liver contained
pericentral leucocytic foci with surrounding liver cell
degeneraticn. Erythrophagia, brown pigmentation and
atrophic follicles were seen, each once. The renal
tubules revealed a mild to moderate degree of degener-~
ation in 4 rats. A large subretinal hemorrhage was
observed in. the eye of one rat. Testicular degener-
ations of moderate to marked degree were found in 2

rats.

The histologic examination of the organs of the mice
revealed minor and inconstant degenerative lesions in
the liver and mild but constant degenerative changes
in the tubular epithelium of the kidneys. All other
organs were essentially normal with the exception of
the testes of one mouse with spermatid giant cells in

moderate number.
Comment: The circulatory effect in the animals with spontaneous
death was manifested in congestion of the internal organs. There
was a noteworthy frequency of myocardial lesions in rats and mice
after single exposures. Pulmonary changes, except of the circu-
latory congestive disturbance, were found in several instances
(mice) showing purulent bronchitis. Renal degenerations of
nephrotic type were observed in the animals after single and re-
peated exposures. The hepatic and testicular lesions were in
general too inconstant for definite evaluation.

C. Subcutaneous Injection:

Ten rats received 0.0001 oc. per gram subcutaneocusly. 52ﬂazl
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Five of them were killed after 4 days and the other 5 rats after

7 days following the injection:

Gross Pathology: Negative wit%: the exception of small
testes in one rat. The skin and subcutaneous tissue

were normal.

Microscopic Pathology: There was a moderate congestion of
the internal organs present. An inflammatory inter-
stitial reaction with leucocytic thrombl was seen in
the lung of one rat. Myocardial degenerations assocl-
ated in one case with small fibrotic focl were observed
twice. The most constant and definite changes oc-
curred in the kidney. They were of a degenerative
type and usually of moderate degree, being combined
with tubular invaginations and hemorrhages into

- Bowman's capsule spaces in one instance each. Mild
testicular regressive changes were found 3 times, while
they were marked and diffuse once.

Comment: The subcutaneous injection of pure adiponitrile appar-

ently did not cause any local reactions at the site of 1lnjection.
It 18, however, doubtful if this 18 generally the case. The
systemic lesions were degenerative changes in the kidneys and
possibly minor regressive changes in the heart and testes.

D. External Cutaneous Applications:

Six rats and 8 rabbits were used in this inveatiga-
tion. The adiponitrile was applied to the skin in amounts of
1 cc. dally. The possibility existed, however, that the animals -

would inhale the chemical or lick it and thus introduce it into

the stomach.

Three rabbits received the sams amount to the skin,

which had been injured by several small cuts. The other 5 rabbits

received applications on the intact skin. 49Z£;sr



Of the rats, one disd after the first application,

another one after the second treatment, 2 after the third, one
after the fourth and the sixth after and the fifth treatment on
the seventh day of the experiment.

One of the rabbits with cut skin died 10 hours after
the second application; snother one died after the third treat-
ment and the third one survived 12 applications given 3 times
weekly during a period of & ;éeks. It was then killed. One
of the rabbits in which the chemical was applied to the intact
skin died 10 hours after the second application, another one
died after 9 treatments received during 3 weeks at the rate of
3 applications per week, and 3 rabbits which had been exposed to

the same treatment for 4 weeks were killed at the end of this

period.

Gross Pathology: The internal organs of the rats, es-
pecially the lungs and hearts were congested. The
stomachs of practically all animals were distended
with gas and showed hemorrhagic areas in the pylo-
ric region. There was a perforation of the duo=-
denum near the pylorus present in 2 rats, in one of.
which it was associated with generalized peritonitis.
The kidneys were pale brown.

The pathologic inspection of the rabbits to whose

cut skin the adiponitrile was applied showed in one

rabbit extensive post-mortem decomposition. In the

rabbit which died after 3 applications the skin re-

vealed ulceration in the area of application with

widening of the cuts. The ulceration involved the
subcutaneous connective and muscle tissue with ex-

tensive pus formation. The left lung was ocongested

and the liver and spleen were slightly hyperemic.

The skin ?nd internal organs of the rabbit which .

Y. Y Y P
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The autoptic examination of the cther 5 rabbits
with applications to the uncut skin did not re-
veal any definite lotal reactions—end-minor-to
moderate congestion of the internal organs.

_Microscopic Pathology: The rat which died after one
treatment showed moderate hyperemic of the inter-
nal organs, mild nephrosis and increase and des~
quamation of the reticuium cells in the spleen,.
which contained follicles with degenerated centers.
The skin revealed & certain localized thickening of
the epidermis. 1In the rats which died later there
were locallized areas of epidermal atrophy and necrosis.
Cellular debris covered the surface of small ulcers
and of markedly atrophic areas. The subepidermal
tissue showed necrosis of a hyaline type. In several
instances the lung was highly hyperemic and edematous.
The stomach mucosa showed, in one instance, a large
hemorrhagic necrosis of the glandular portion in one
rat. The spleen was often atrophic and had a fibrotic
pulp containing brown pigment. The tubular epithelium
of the kidney was more or less markedly degenerated.
There was arrest of spermatogenesis present in the
testes of all rats. Spermatid giant cells were found
in several instances in appreciable number. Immature
desquamated spermatogenic epithellal cells filled the
ducts of the epididymis.

The skin of the 2 rabbits which died spontaneously
after applications to the cut skin showed a degener-
ation and extensive necrosis respectively of the epil-
dermis. The subepidermal vessels were markedly die-
lated and hyperemic. Hemorrhages and edema associated
with leucocytic infiltration and fibroblastic prolif-
eration were observed in one instance. The lungs conw-
tained a diffuse hemorrhagic edema with degeneration
and desquamation of the alveolar epithelial cells.

The spleen had an empty pulp and small follicles. There
was an extensive tubular degeneration and necrosis
present in the kidney. The glomerular spaces were
dilated and filled with cellular debris from dis-
integrated invaginated tubular epithelium.

The skin of the rabbit which survived the treatment
rivealed only a mild subepidermal lymphoid infiltration
The liver had numerous degenerated liver cells. The
kidney was markedly hyperemic and showed tubular degen-
eration. Scattered aress of myocardial degeneration




were found in the heart. The brain was normal.

The skin of the 2 rabbits which received applications

on the intact skin and died during the course of the .. .

experiment showed atrophyof-the eplidermis and marked

‘edema of the subcutaneous tissue and necrosis and

fibrosis of the nmuscle tissue. The lung was markedly
hyperemic and diffusely edematous, while small myo-
cardial degenerations occurred in the heart. The
liver was edematous, contained localized hemorrhages
and necroses surrounded by dense leucocytic zones.

The kidneys revealed marked degeneration of the
cortical tubules with frequent invagination (tubular)
into the distended Bowman's capsule spaces. The organs
of 2 of the surviving 3 rabbits of this series were
essentially normal. 1In the third rabbit which was
killed at the end of the 4 weeks' period the skin
showed atrophy and ulcerative defects with marked epi-~
dermal hyperplasia at their edges. Fibrous granu-
lation tissue forming the floor-e£-the ulcers extended
deep into the muscle tissue. There were groups of
multinucleated giant cells in the subcutaneous tissue
a mild generalized lymphoid infiltration and prolif-
erated and dilated capillaries. The hair follicles
nearby showed sproutings of the epithelium and the
formation of several hairs from the same follicle.

The germinative cells appeared to be swollen. The
other organs were without any appreciable abnormalities
with the exception of a few blanched areas indicating
myelin degeneration in the brains of these 3 rabbits.

Comment: The observations made indicate that adiponitrile may
not only injure intact epidermis of rats and rabbits, but appar-
ently also penetrates through it and causes vascular disturbances
and degenerative lesions and necroses in the tissue underneath
extending even into the muscle tissue. The effects are aggra-
vated when the skin is damaged by cuts made previocus to applica-
tions of the chemical. The internal organs show the direct and
indirect effects of the circulatory and vascular disorders pro-

duced by the adiponitrile. The organs are hyperemic and often
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g' edematous and degenerative lesions occur in various organs,

such as liver, kidney, spleeﬁ,.;eaég;Afestes. The ulcerations

of the gastric mucosa present in the rats provide evidence that
at least part of the adiponitrile applied to the skin was licked
off and thus eniered the stomach, causing the previously recorded

TorrrTTgastTricTmacosa - drfeets .

II. Crude Adiponitrile. -

A. Oral Administration:

Six rats received a single dose of crude adiponitrile
by mouth. The dose varied between 0.0006 cc. to 0.0007 cc. per

gram. The animals died within 12 to 20 hours after this adminis-

tration.

Gross Pathology: Congestion of the internal organs and
small hemorrhagic erosions in stomach.

Microscopic Pathology: The internal organs showed dilated
and ergorged vessels. There was interstiticl edema
presernt in the hyperemic liver in several rats. The
lungs revealed hemorrhagic edema. There was some post
mortem degeneration present in the kidney.

Comment: The rapid death following the administration did not
allow for any severe morphologic cellular changes. The pathology
pregzent was of circulatory and vascular type, indicating severe
disturbances in the circulation of blood, and tonus and permea-

bility of vascular walls.

e B. External Cutaneous Applications:

Two rabbits received applications of 1 cec. of crude




adiponitrile 3 times weekly for 5 weeks. They were killed at

the end of this period.

Gross Pathology: - Né'particular changes of the skin.
-~ 7 77" "Internal organs normal.

Microscopic Pathology: The skin and internal organs
were essentially normal with the exception of a
mild tubular degeneration in the kidney of one
rabbit. Clumps of pyknotic nuclei were found in
the lumina of the excretory tubules.

Four rats were treated on the skin with 1 cec. of
crude adiponitrile for 5§ days and were killed on the seventh
day.

Gross Pathology: The rats were emaciated. The lungs,

liver, and spleen were markedly hyperemic. One rat
had small lef't testis with yellow dots.

Microscopic Pathology: The skin was normal in all rats
with the exception of one, which showed localized
atrophy of the squamous epithelium. Mild nephrotie
changes sometimes associated with tubular invagin-
ations were found in all rats. Minor regressive
lesions were also present in the spermatogenic epi-
thelium of the testes. These were, however, of a
much more severe type in one rat, where a diffuse
testicular degeneration with numerous intratubular
calcifications was seen. The liver of this animal
showed, moreover, a diffuse granular and vacuolar
degeneration of the liver cells. Erythrophagia was
observed in the spleen and the heart contained scat-
tered hyaline degenerative foci.

Comment: A toxic action of the crude_gdiponitrile on the skin
of rabbits and rats was absent under the experimental condi-
tions applied. The mild degenerative changes seen in the kidney
and testes of many animals suggest, however, that the material

penetrates through the skin and exerts a systemic effect. It
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may be possible that the severe organic changes present in one
rat indicate the nature of lesions which would appear after S
more severe and prolonged treatment.

General Comment

The local action of pure adiponitrile and to some
extent also of crude adiponitrile upon skin and mucous membranes
(stcmach, duodenum), 1s represented by degenerative and necrotic
changes whenever this action is intense and prolonged enough.

It seems to be possible that vascular and circulatory distur-
bances set up in the sub-mucosal tissue contribute to the in-
Jurious effect exerted upon the epithelial tissue above. The
adiponitrile, in contrast to the previously studied diamines,
appears to have a greater affinity for the glandular parts of
the stomach than to the squamous cell portion, as the hemor-
rhagic erosions observed after intraoral administration were
always located in the pyloric part and also in the postpyloric
portion of the duodenum.

The aystemic action of this compound is mainly
one of vascular and circulatory nature, the blood vessels of
the internal organs being dilated, engorged and permeable to
the liquid and corpuscular components of the dblood. These
conditions, apparently in conjunction with a direct action of
the chemical upon the cells of the various organs, being pro-

bably of metabolic character, are responsible for the regresaive

>/
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" lesions found in the various organs, especially the kidneys,
__wwm,ﬁw—wapleenT—%iver;—heart;“£ést§§'and'6¢casiona11y the brain also.
It stands to reason that the vascular and circul-
atory phenomena may also have played a part in the development
of the acute inflammatory and probably infectious conditions
in the subcutaneous tissue of the rabbits treatea-py skin ap-

plications and of the purulent bronchitis and pneumonic iesiona

observed not infrequently in animals of other series.

Sebaconitrile

A. Oral Administration:

Twenty~three rats received oral feeding of 0.0001 cec.
to 0.0010 cc. per gram{ All animals died spontaneously within
40 minutes to 30 hours after the treatment. Eighteen died
within the first 5 hours; 5 died 20 to 30 houre after intro-
duction of the chemical.

Gross Pathology: There was some unabsorbed material

in the stomach of those rats which died very acutely.

The internal organs were highly congested. Hemore-

rhages were found in the lungs and heart. In several

instances there was some bloody mucus in the stomach
and duodenum. The gastric mucosa was normal.

In the 5 rats which died later the internal organs
were hyperemic, mainly the lungs and heart, less the
liver and spleen. Hemorrhagic erosions were found
in the pyloric part of the stomach of 2 rats.

Microscopic Pathology: The internal organs of all rats
‘!’ were more or less markedly congested. The lungs
usually showed in addition to vascular engorgement
diffuse edema and scattered extensive hemorrhages.
Purulent bronchitis existed once and atelectatic
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- —...__8reas occurred in 2 rats Degeneration of the liver

cells, either of diffuse hydropic type or of scattered
focal character, was seen in 9 rats. Scattered nec-
rotic areas sometimes of large size were found in the
pancreas of 11 rats. This condition was associated
with interstitial hemorrhages and leucocytic infil-
tration in 2 instances each. In the stomach of 2

rats localized hemorrhagic necroses were observed in
the glandular mucosa. Three other rats showed, on

the other hand, localized areas of atrophy of the
Squamous epithelium. The intestinal mucésa of one

rat was found to be necrotic. The tubular epithelium
of the kidney was in almost all rats more or less
markedly swollen, degenerated or necrotic. The Bowman's
capsule spaces were distended and filled with a hya-
line, granular matter, mixed in one instance with
erythrocytes, in 4 rats. A moderate regenerative,
partly atypical regenerative proliferation of the
tubular epithelium was seen in 3 rats.

Comment: The local effect of sebaconitrile is manifested by

the hemorrhagic necrotic foci found in the glandular portion

of the gastric mucosa of several rats and the more diffuse
necrosis of the intestinal mucosa of one rat. The systemic action
1s evidently of a vascular and circulatory nature, causing en-
gorgement of the vessels of the internal organs followed by

edema and hemorrhages such as seen in the lungs of many rats

and in the pancreas of several animals. A definitely toxio
effect is also exerted upon the tubular epithelium of the kidney,
giving rise to an excretion of an albuminous and occasionally
also erythrocytic urine. The regenerative tubular proliferations
are, however, not connected with the chemo-toxic action, as they
were seen in rats which died within a few hours after the oral

administration of the chemical. As these animals did not show
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any evidence of an infertion, the cause of these lesions remains

undetermined ' —

Lauryl Nitrile.

I. Pure Lauryl Nitrile.

A. Oral Administration:

1. Siggle Dose:

There were 29 rats in this series. They received doses
ranging from 0.001 ce. per gram to 0.014 cc. per gram. Sevene
teen of them died spontaneously, the other were ki;led. Nine
of the rats died within the first 24 hours after treatment.

Three rats died during the second day, while 6 rats were killed
during this period. Five of the rats died from 3 to 6 days after
the treatment, while 6 were killed during this period.

Gross Pathology: The rats which died spontaneously showed
& more or less marked congestion of the internal organs.
The lungs were hyperemic and often edematous and hemor-
rhagic. The stomach was frequently distended with gas
and the contents had the typical odor of lauryl nitrile.
Many of these animals had hemorrhagic erosions in the
congested pyloric, glandular portion of the stomach
and free blood occurred in the lumen. In the rats
dying during the first day, blood was sometimes also
found in the intestine. A similar gastric condition
exlsted also in many of the rats which were killed
during the early experimental period. 1In the rats
which died or were killed after a few days there were
necroses and ulcers in the duodenum and often perfor-
ations which had produced periduodenal abscesses or
localized peritonitis involving the posterior surface
of the liver. The spleen and liver were often cone
gested and increased in sige.

Microscopic Pathology: In the 9 rats which died during
the first 2§ hours after the treatment vascular and
circulatory phenomena were most prominent. The brain
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i_\\"“*3?‘§EV§F§I‘rats—waa—hypenem12_229_22¥{a1ned numerous

small perivascular hemorrhages. Small glta—cell-foei

were present in the subcortical zone of one brain.

The lungs were extremely congested and- edematous and
showed smaller and larger hemorrhagic areas. A puru-
lent pleurisy associated with inflammatory foci in the
pulmonary parenchyma existed in one case. The liver
revealed also a status of passive congestion combined
in 2 cases with interastitial edema and in 3 instances
with mild degenerative changes in the liver cells.
Focal necroses were found in the pancreas of 4 rats,
while multiple interstitial hemorrhages were observed
once. Hemorrhagic smaller and larger necroses were
seen in the glandular mucosa of the stomach of 3 rats,
while local degenerative and atrophic lesions existed
in the squamous epithelium of the cardiac gastric
portion in 2 cases. Necrosis of the intestinal mucosa
existed in one animal. The pulp of the spleen was
markedly engorged and had a hemorrhagic character in
one instance. There was an increase of the reticulum
in 3 rats and evidence of erythrophaglia in one rat.
Follicular degeneration was seen in 2 rats. The tubu-
lar epithelium always showed degenerative changes,
which were marked in 5 rats, moderate in one and mild
in 3 rats. Tubular invaginations into Bowman's capsule
spaces were found in the kidney of one rat. The testi-
cular germinative parenchyma revealed mild regressive

lesions.

While vascular and circulatory disturbances were still
striking in the animals which died or were killed on
the second day after the treatment, they were less
marked than those found in the group Jjust described.
The brain was often hyperemic and contained in 5 cases
multiple hemorrhages. Glia cell foci and perivascular
satellitosis was observed once. The lungs were moder=
ately congested and showed focal hemorrhages in one

instance. The hepatic vessels were engorged. The squa-

mous cell mucosa of the stomach revealed in 2 rats a
moderate hyperplasia of the epithelium with evidence of
hyperkeratosis. A small ulcer was seen in this region
in one animal, while atrophic degenerative changes of
the squamous cells occurred in another animal. The
pulp and sinuses of the spleen were engorged and there
was an increase of the reticulum cells present. Ery-
throphagia and follicular degeneration were found once
each. The kidneys showed only mild regressive lesions
of the tubular epithelium. The mucosa of the urinary

‘:5T:Z
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bladder on one rat possessed a swollen epithelial
lining associated with edema of the submucosa. Mild
testicular degenerations were generally present.

In the rats which died or were killed subsequent to the
above mentioned animals, that is 3 to 7 days after treat.
ment, the brain contained moderately often perivascular
hemorrhages. The lung was usually congested and showed
in the rats which died spontaneously atelectases, hem-
orrhages, abscesses, inflammatory foci, thrombosis of
pulmonary vessels with surrounding leucocytic infil-
tration and purulent pleurisy. The vascular bed of the
liver was engorged in all animals. There were, in

some cases, irregularities in the stainability of liver
cells, while in one rat with spontaneous death several
large anemic necroses were found. The pancreas of the
spontaneously dying rats revealed hemorrhagic lesions,
multiple small abscesses, phlebitis and purulent peri-
pancreatitis. The gastric mucosa showed atrophic, de-
generative as well as hyperplastic changes in the
squamous epithelial portion. The squamous epithelium
was in several instances papillary, hyperkeratotic and
showed in places also invasive qualities. A small
ulcer with environmental inflsmmatory reaction was seen
in the squamous epithelial part in 2 rats. A purulent
perigastritis was found once. The mucosa of the dQuo-
denum had foci of hyaline necrosis in 2 instances. The
splecen of the rats which died showed, in several cases,
atrophic and hyaline changes in the pulp. In the

other animals the pulp was congested and contained an
increased number of reticulum cells occasionally assoc-~
iated with erythrophagia. Mild to merked regressive
lesions were found in the tutular epithelium of the
kidney. They were associated in 3 instances with
tubular invaginations into Bowman's capsule spaces.

A regenerative proliferation of the tubular epithelium
producing an atypical variety of epithelial cells was
seen once. The testicular regressive changes were
usually of mild nature. Only twice they attained mod-
erate to marked degrees. The bone marrow was often
hyperemic and sometimes even hemorrhagic. In one of
the latter cases there was an atrophy of the myeloid
elements, while a second marrow of this type contained
numerous immature myeloid elements and very scanty

mature ones.
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2. Repeated Doses:

One series of rats received 0.9008 cc. per gram of pure

lauryl nitrile 3 times weekly. One of them died after the third

experiment, while 4 others were killed after a treatment period
of 6 weeks. The rats of the second series received 0.0002 cc.
per gram 3 times a week for 6 weeks and were killed at the end

of this period.

Gross Pathology: The animal which died did not show any
perforation of the duodenum. The autoptic examination

of the other rats was negative as to pathologic lesions.

Microscopic Pathology: The main and most important changes
present in the rats of both serles were found in the
stomach. There was, in several animals, a hyperplastic
papillary and hyperkeratotic thickening of the squamous
epithelium. A small ulcer in this region was found
once. The submuccsa was edematous and mildly to
moderately densely infiltrated with neutrophilic and
eosinophilic leucocytes. Perivascular hemorrhages of
the brain were present in 3 rats. Inflammatory pro-
cesses existed in the lungs of 2 rats. Interstitial
edema and granular degeneration of the liver occurred

once. The spleen was congested and showed erythrophagle

in 4 instances. Degenerative changes of the renal tu-
bular epithelium attaining always only & mild degree
were found 5 times., They were associated with tubu-
lar invaginations into Bowman's capsule spaces in 3
instances. Hemoglobinous casts and calcium casts

were found once each. Marked testicular degeneration
occurred only once in & rat with a gastric lesion.

Comment: The acute action of orally 1ntrqguced pure lauryl
nitrile is local as well as general in character. The local
effect is mainly exerted upon the mucosa of the stomach, causing
there hemorrhagic ulcers in the glandular parts, accompanied by

hemorrhage into the gastro-intestinal tract. The systemic effect

L~




is characterized by =avere vascular and circulatory disturbances
resulting in passive congestion of the internal organs, especially
the lung, liver and spleen, followed by edema and hemorrhages

in various.orgins (lung, brain, pancreas, spleen). Degenerative
and necrotic lesions may be subsequent to these alterations
(pancreas, kidney, testis). In animals surviving for several
days, degenerative and 1nflammatory'phenomena become more prom-
inent. They are, in certain instances, associated with regen-
erative cellular pro%iferétions. In the stomach there occur
then also degenerative changes in the squamous epithelial parts
combined with submucous edema, leucocytic infiltration and not
infrequently also ulceration. On the other hand also prolifer-~
ative changes are observed here, evidenced by the appearance of
papillary‘hyperplasia of the squamous cells, hyperkeratosis and
occasionally also infiltrative growth of the epithelial cells
into the submucosa. The prolonged effect upon the duodenal
mucosa caused by a retention of part of the introduced substance
in the stomach, results, in a considerable percentage of the
rats, in the development of duodenal ulcers followed by perfor-
ation and the formation of subphrenic abscesses, involving the

liver and pancreas.
Reactive phenomena in the spleen following the congestive
state are characterized by increase of reticulum cells, degener-

ation of the lymph follicles and finally also atrophy of the pulp.
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While the liver lesions were in general rather mild in regard to

~the -parenchymal €lements, there were occasionally also more ex-
tensive necroses present being apparently the result of the
serious lccalized circulatory disturbances in the liver. Similar
thrombotic lesions were seen a few times in the lung and pancreas.
The presence of glia cells focl and perivascul ar satellitosis in
some of the brains attested that the systemic action of the
chemical may sometimes also cause more severe degenerative changes
in this organ. Hemorrhages and atrophic changes in bone marrow
found 1in ani;als surviving the treatment for a few days indicate
also that there may occur reactive phenomena in the blood forming
organs. The frequent incidence of erythrophagia in the spleen

of treated rats suggests moreover that there is also an increased
destruction of erythrocytes going on in the spleen of these ani-
mals. This may have been responsible for the observation of
hemoglobinous casts in the kidney of one rat. The changes present
in the rats recelving repeated administrations of smaller doses
were in general identical with those seen in the rats which sur-
vived for several days a.single treatment with a larger dose.

B. External Cutaneous Application.

Four rats received daily cutaneous applications of 1 cc.
pure lauryl nitrile. Two of them died after the fourth treat-
ment. The surviving two rats were killed on the seventh day of

the experiment following 5 treatments.
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Fouf rabbits received 3 times woekiy applications cf
1 ¢c. pure lauryl nitrile. Two were killed after 3 weeks of
this treatment. The other 2 animals were killed at the end of

the fourth week.

Gross Pathology: The 2 rats which died were markedly
emaciated. The lungs were mildly congested. The
liver of one rat showed grey spots. The testes of
the 2 rats which were killed later were small and
had yellow dots.

The organs of 3 rabbits were essentially normal.
The skin of one rabbit, killed after 4 weeks of
treatment, showed—a small superficial ulceration
in the area of application. The internal organs
were normal.

Microscopic Pathology: The skin of one of the rats
with spontaneous death showed a purulent blister.
The brain was hyperemic and contained hemorrhages
and glia cell foci in 2 rats. Regenerative activity
of the liver cells was present in the congested
liver. The kidney was markedly nephrotic in one
of the rats with spontaneous death and revealed
moderate tubular degeneration in another rat, One
of the rats showed mild testicular changes,
another moderate ones and a third marked degener-
ative lesions. The bone marrow of one rat con-
tained numerous nucleated erythrocytes and erythro-
cytic debris.

The skin of all 4 rabbits revealed definite and in
part marked degenerative changes. The epidermis
was in places atrophic and covered with a necrotic
leucocytic coat. In 2 rabbits purulent blisters
and small ulcerative defects occurred. There were
moreover hyperkeratosis and papillary hyperplasia
present in one instance assoclated with the formation
of intraepidermal cysts filled with cornified
pearls. A mild to moderate eosinophilic leucocytic
infiltration was found in the edematous submucosa.
Mild hyaline myocardial degenerations occurred in
the hearts of 3 rabbits. The livers were markedly
congested in 2 rabbits and degenerative tubular
lesions existed in the kidneys of 3 rabbits.

A
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Comment: The prolonged cutaneous application ¢l pure lauryl
nitrile causes degenerative and hyperplastic epidermal changes
which may be accompanied by blister formation and production
of hornified cysts. The systemic manifestations are sisilar
to those seen after oral administrations, with a somewhat
longer survival period. They are, however, in general, less
marked after cutaneous application.

C. Subcutanecus Injection.

Sixteen rats received a subcutaneous injection of

sacrificed after 4 days, and the surviving rats were killed

after 7 days.

Gross Pathology: The rats killed 3 days after injection
showed, at autopsy, only general congestion ¢f inter-
nal organs, apparently caused by the ether anesthesia
used. The rats sacrificed after 4 days had a slight
local inflammatory reaction at the site of injection,
while the last group of rats showed cutaneous lesions
containing a yellow purulent matter. The internal
organs were grossly normal.

Microscopic Pathology: The brains of 3 rats in each of
the 3 groups showed perivascular hemorrhages. .They
were asgsoclated in one instance with a emall focus of
liquefaction necrosis surrounded by a glia cell in-
filtration and in another case with satellitosis.
Inflammatory changes occurred in only 2 rats, one
having a purulent bronchitis and the second one show-
ing a localized interstitial pneumonia. The liver
was markedly hyperemic in the rats killed after 3
days. The condition was associated in 2 rats with
mild degenerative alterations of the liver cells.
Marked passive congestion often assoclated with ery-
throphagia was found in the same group of rats. The
squamous epithelium of the stomach of 2 rats was
thickened, while vacuolar degeneration of these
cells with submucous edema and leucocytic infil-

7~/
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tration occurred in another rat. The kidneys

were increasingly congested with the lengthening

of the time of exposure. Tubular degenerations

and intracapsular tubular invaginations were not

infrequently present. Hemoglobinous casts were

found once. The skin of the rats killed after

4 and 7 days showed abscess formation and epi-

dermal necrosis. There was a reactive fibro-

blastic and leucocytic reattion in the surround-

ing tissue.
Comment: Subcutaneously introduced pure lauryl nitrile causes
& somewhat slowly developing inflammatory reaction in the sub-
cutaneous connective tissue accompanied by necrosis and ulcer-
ation of the epidermis and connective tissue. The systemic
effects produced by the resorbed chemical is as already pointed
out vascular and circulatory, especially during the first 3 days
following injection, as evidenced by marked hyperemia of the
brain and spleen. Erythrophagia in the spleen and the presence
of hemoglobinous casts in the kidney suggest a hematotoxic
action. The nephrotoxic effect is identical with that seen
following other routes of introduction. The occurrence of de-
generative and hyperplastic changes in the squamous epithelium
of the stomach cannot be clearly related to the treatment ad-
ministered. While it may be possible that they may represent
the results of a systemic vascular disturbance, it appears more
likely that some of the injected substance may have leaked out
of the skin and have been licked off. and thus may have entered

the stomach directly.
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C. Inhalation:

l. Single Exposure:

Six rats, 3 of them exposed for 8 hours to 2.C5 mg. per
liter and 3 to 0.75 mg. per liter were killed 15 hours after
treatment.

Fifteen mice were exposed to 1.31 mg. per liter for
8 hours. One mouse died during the exposure and 4 others were
killed after the treatment; 5 were killed 24 hours later, while
the remaining 5 were sacrificed 3 days following exposure.

Gross Pathology: The rats showed at autopsy enlarged dark
red livers and spleens. The mice were normal.

Microscopic Pathology: The internal organs of rats and
mice were markedly hyperemic. Mild to moderate ne=-
phrotic lesions were found in the kidneys of the rat,
often assoclated with tubular invaginations into
Bowman's capsule spaces. Two rats showed perivascular
hemorrhages in the brain. The organs of the mice were
normal except for the previously mentioned circulatory
changes.

Comment: With the exception of minor degenerative lesions in

the kidneys of the rats and circulatory changes in the internal
organs no injurious effect was observed in rats and"mice éxpoeed
to the inhalation of lauryl nitrile vapors for a periocd of 8
hours.

2. Repeated Exposures:

Six rats were exposed for 7 hours daily during a period
of 4 weeks to the inhalation of pure lauryl nitrile. They were

killed at the end of this period.

1N ]
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Six mice were subjected to a similar exposure for a
period of 4 weekxs and then killed.

Gross Pathiology: Negative

Microscopic Pathology: Three of the rats had multiple
hemcrrhages in the brain. The lungs of the rats
were hyperemic and one had a purulent bronchitis
and focel pneumonia. Liver and spieen were in
several instances markedly hyperemic. Marked ery-
throphagia was observed in the pulp of the spleen.
The kidneys showed mild degenerative changes of the
tubular epithelium and occasionzaliy tubular invagine
ations into Bowman's capsule spaces. Hemoglobinous
matter was observed in the tubular epithelium and
lumina of 4 rats, while erythrocytic debris in the
same location was associated with this condition
in 2 rats. The organs of the mice were more or less
hypsremic. Degenerative tubular lesions in the
kicney occurred in some of the mice.

Comment: The repeated and prolonged exposure of rats and mice
to the inhalation of pure lauryl nitrile causes some congestion
of the internal organs. The most striking and.important lesions
were found in the kidney, in which the tubular degeneration was
complicated by the excretion of hemoglobinous matter and ery-
throcytic debris, indicating that an increased destruction of
erythrocytes is taking place during the exposure. The marked
frequency and incidence of erythrophagia in the spleen of the
rats supports this conclusion.

II. Crude Lauryl Nitrile.

A. Oral Administrations:

1. Single Dose:

Seven rats received oral medication of crude lauryl
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‘!b nitrile in doses ranging from 0.004 cc. per ngE‘?B‘OTOi#«ec*_“N*NN

per gram.

Three rats died within 24 hours; the other 4 rats

died 4 to 5 days later.

Gross Pathology: The lungs were congested and contalned

hemorrhagic areas. The stomach mucosa was swollen

and hyperemic and a coffee-ground colored matter was
found in its lumen. The intestines were brownish

and edematous and contained a brownish watery or
hemorrhagic matter. The liver and spleen were swoilen
and congested. A purulent diffuse peritonitis existed

in one rat.

Microscopic Pathology: The internal organs were markediy

Comment:

congested. The lungs were hyperemic and edematous
and contained hemorrhagic areas. A small ulcer was
present in the squamous cell portion of the mucosa of
one rat, while hemorrhages existed in the surrounding
mucosa. A purulent gastritis was seen in a second
rat. The hyperemic liver contained, in several rats,
liver cell degenerations and necroses. A purulent
perihepatitis was seen once. Scattered necroses were
seen in the pancreas. The spleen showed in 4 instances
atrophy of the pulp and central necrosis of the lymph
follicles. A hyperemia of the pulp existed in 3 rats.
The tubular epithelium of the kidney was mildly to
markedly degenerated or directly necrotic. Tubular
invaginations into Bowman's capsule spaces were ob-
served once. The tubular epithelium was markedly

swollen.

The organic lesions observed after oral administration

of orude lauryl nitrile are essentially identical with those seen

after the introduction of the pure compounhd.

B. External Cutaneous Application:

Six rats received daily applications of 1 cc. of crude

lauryl nitrile. One died after 4 applications, while the other

periment.

5 were killed after 5 treatments on the seventh day of the ex-

Two rabbits received the same treatment 3 times weekly
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for 3 weeks and were then killed.

Gross Pathology: The internal organs were hyperemic.
The rat which died spontaneocusly was emaciated. A
marked subcutaneous infection with purulent, cheesy

exudation was seen imronerabbit.-

Microscopic Pathclogy: The skin of the rats showed
dilated halr canals filled with the debris of
disintegrated hairs. The gkin of one rabbit re-
vealed a marked hyperplastic thickening and hy,.r-
keratosis with purulent intraepidermal blisters
and subcutaneous fibrosis. The cutaneous chan.es
of the second rabbit were more severe. 1In ad:ition
to a papillary hyperplasia of the epidermis with

- the formation of cornified cysts and thickening of
the epithelium lining the hair canals, there were num-
erous abscesses present in the subcutaneous tissue.
The lungs of the rat which died spontaneously were
congested and edematous. The stomach of another rat
showed multiple subepithelial abscesses with epl=
thelial defects in the squamous epithelial portion.
The submuccosa was edematous and infiltrated with
leucocytes. Mild to moderate tubular degeneration
was found in the kidney of scme of the rats and of
both rabbits. The other organs did not reveal any
appreciable pathologio alterations except some vari-
ations in their bdlood count.

Comment: The observations made ahow that the cutaneous applica-

tion of crude lauryl nitrile to the skin of rats and rabbits
causes degenerative 1nf1ammatory and hyperplastic lesions. The
morphologically similar condition found in the stomach of one
rat is evidently the resulf of the accidental introduction of
the chemical into the stomach, by licking of the skin to which
the chemical was applied. The systemic effect is demonstrated
by the occurrence of the kidney lesion.

C. Subcutaneous Injection:

Two rats which had received 0.01 cc. per gram and
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‘Eh 0.016 cc. per gram, respectively, by subcutaneous injection,

died within 2% hours after injection aﬁd 14 days respectively.

Gross Pathology: The lungs of the rat which died acutely

were congested and the brain was markedly hyperemic.
The lungs of the second rat contained hemorrhagic
areas in a s8lightly brown parenchyma. The liver and
spleen were markedly enlarged. The kidneys were
purplish red, the suprarenals dark red and there ex-
igted retroperitoneal edema.

Microscopic Pathology: The internal organs of the rat

Commant:

which died within 24 hours after injection were con-
gested. Hemorrhages were present in the lungs.
Phagocytes loaded with brown pigment were seen in
the pulp of the spleen. A mild degeneration of the
renal tubules was observed.

The lungs of the rat which died later showed thickened
and cellular interalveolar septa and interstitial

tissue containing a leucocytic infiltration. The liver
was markedly congested and a moderate, diffuse degen-
eration of the liver cells existed. The Kupffer cells
were increased in number and swollen. The sinuscids
contained myeloid elements. . Strands of hyperchromatic
liver cells were scattered in the parenchyma. The
spleen was congested and contained numerous prolifer-
ated reticulum cells, megakaryoblasts and myeloid cells.
Erythrophagia was frequently seen. The follicles were
very small. The suprarenals were markedly hyperemic

and hemorrhages involved the medulla. Mild degenerative
tubular changes were observed in the kidney. The re-
troperitoneal tissue in the right kidney region con=~
tained a large ahscess walled off by an inflammatory
fibroblastic capsule which extended into the adjacent
liver where degeneration of liver cells, hemorrhages,
leucocytic infiltration and fibrosis with multinucleated
giant cell formation were present.

The rat which died soon after the subcutaneous injec-

tion showed the usual organic manifestaticns of the acute ocire

‘I‘ culatory and vascular effect of the lauryl nitrile in addition

to the nephrotoxic action exerted by this chemical. The second
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rat revealed the conditions observed repeatedly before, follow-
ing a chronic exposure to lauryl nitrile, that is, locally a
progressive necrotizing inflammatory reaction which lead appar-
ently to the formation of the retroperitoneal abhscess, being

an extension of the changes set up in the subcutaneous tissue
at the site of injection, and systemically degeneration of the
liver, atrophy of the follicles in the spleen, erythrophagia in
the pulp and possibly also chronic interstitial pneumonia.

D. Inhalation:

Twenty-eight mice weré examined which had been exposed
to the inhalation of lauryl nitrile vaporé released from the
erude product. Five died during the 1nha1atioh, while thirteen
were killed directly after the treatment which consisted in
exposure lasting for six hours. Two were killed nine days after
inhalation, five, 10 days later and three, 12 days following in-
halation. The doses given varied in concentration between 0.12

mg. per liter to 2.6 mg. per liter.

Gross Pathology: The lungs were hyperemic in the 5 mice
which died during the exposure. The post mortem ex-
amination of the other mice was negative as to pathol=-

ogic lesions.

Microscopic Pathology: The trachea studied in the group of
mice dying during inhalation showed acute purulent in-
flammation. The lungs contained some fresh hemorrhages
and in several instances purulent dbronchitis and focal
parenchymal inflammations in addition to congestion.
Degenerative changes in the liver cells were present in
a few instances. Perifollicular hyalinization and fol-
licular central neorcses were found in the spleen of

¢
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several animals. Only one kidney showed mild regressive
lesions of the tubular epithelium.

The organs of the mice killed 9 to 12 days after the
treatmant were in general normal with the exception of
necrotic foci occurring in the iiver of somz of them.
They were partly of hyaline character. Hyaline changes
were occasionally observed in the spleen.

Comment: The pathologic leaions observed in the inhalation series

were of rather mild type. During the stage of acute action there

seems to be some irritation of the trachea andylung present.

- These changesuwenev_homngQAmgg;y“;mpresaive in the group of ani-

mals which died spontaneousiy and which was exposed to the highest
concentration used.

Whether or not the degenerative arnd necrotic lesions
found in the livers of mice killed several days after the treat-
ment are referable to the chemical action is somewhat doubtful,
as lesions of similar character are often the result of infectious
conditions of incidental nature.

General Comment

The ‘local effect of lauryl nitrile upon the skin and
mucous membranes of the stomacn and ducdenum is similar to that
seen in animals treated with adiponitrile. It is, however, evi-
dent from the obsarvations made that a more prolonged exposure of
the gastric muccsa to the chemical does not only result in the
production of hemorrhagic ulcers in the glandular portion of the
stomach and duodenum, but also in the squamous cell portion of the

stomach, where moreover marked hyperplastic epithelial reactions

é .
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may occur. The resorption of subéufaneously introduced- lauryl—
nitrile is aprarently a relatively slow one causing thereby a
rather late arp2aring necrotizing 1nf1ammation-w1th a prolonged
progressive “endency. Oral administration is apparently the most
dangerous exrosure, if judged by the extent and character of the
pathologic organic lesions produced, and inhalation eééms to be,
as far as definite organic injJury is concerned, the least hazard-
ous one, unless an acutely lethal dose is given. The chemical
produces systemically not only vascular and circulatory distur-
bances, but also direct cellular damage in the brain, liver,
spleen and pancreas and seems to affect, under certain conditions,

also the erytnrocytic elements and the bone marrow.
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Adi%gnitrile
/)/1 e 4} ) wn

Subacute dermal toxicity is of,% concern based on lethality in rats and rabbits exposed to daily
1 cc applications. Mortality in rats included 1/6 after first application, 1/6 after second, 2/6 after
the third, 1/6 after the fourth, and 1/6 after the fifth. Mortality in the rabbits included 1/8 after
the second application, and 1/8 after the ninth. Pathological changes were observed in the lungs,
heart, stomach, duodenum, kidneys, liver, spleen, testes and skin in the rats. Pathological
changes were observed in the lungs, heart, liver, kidneys and skin in the rabbits.

M

Acute oral toxicity is of medium concern based on lethality (24/34) in rats exposed to doses
ranging from 200-900 mg/kg (cc/g conversion, assuming density of 1). Abnormalities were
observed in the stomach, duodenum, brain, lungs, kidneys, liver, spleen and testes.

d - fum-concern-based-ontdegenerative changes in the kidneys and
minor regresswe changes in the heart and testes in 10 rats exposed to 100 mg/kg (cc/g
- conversion, assuming density of 1) by subcutaneous injection.

M wewﬂﬁsw

Acute inhalation toxicity is of medium concern based on 4/5 deaths in mice exposed to 0.28 g/m
for 3-7 hours. A sixth mouse received and survived an exposure of 0.59 glm for 8 hours.
Pathological changes were observed in the lungs, liver, spleen and heart.

M

Subacute inhalation toxicity is of medium concern based on 1/6 deaths in rats exposed to 0.5
g/m for 6.5 hours/day, 5 days/week for 2 weeks, and 1 sacrificial death after 3 weeks of
exposure; the remaining 4 rats were exposed for a total of 4 weeks. Pathological changes were
observed in the spleen, lungs, liver, kidneys, testes and eye (1 case).

L

Subacute oral toxicity is of low concern based on no mortality (0/6) in rats exposed to 100 mg/kg
(cc/g conversion, assuming density of 1), 3 times/week for 6 weeks. Abnormalities were
observed in the stomach, duodenum, lungs, liver, spleen, kidneys and testes.

L

Acute mhalatlon toxicity is of low concern based on no mortality (0/3) in rats exposed to 0.28
and 0.59 g/m for 8 hours. Pathological changes were observed in the liver, spleen, kidneys,




brain, heart and testis (one case).
L

Subacute inhalation toxicity is of low concern based on no mortality (0/6) in mice exposed to 0.5
g/m for 6.5 hours/day, 5 days/week for 4 weeks. Pathological changes were observed in the
liver, kidneys and testis (1 case).

Crude Adiponitrile
M

Acute oral toxicity is of medium concern based on 6/6 deaths in rats exposed to doses ranging
between 600 and 700 mg/kg (cc/g conversion, assuming density of 1). Pathological changes were
observed in the stomach, liver, lungs and kidneys.

M

Subacute dermal toxicity is of medium concern based on pathological changes in 4 rats exposed
daily for 5 days. Marked hyperemia in the lungs, liver and spleen were observed; histological
changes were observed in the skin, liver, testes, spleen and heart.

L

Subacute dermal toxicity is of low concern based on minimal toxicity in 2 rabbits exposed 3
times/week for 5 weeks. Mild tubular degeneration was observed in the kidney of 1 rabbit.

Sebaconitrile
//V
i M
Acute oral toxicity is of. sl concern based on 23/23 deaths in rats exposed to doses ranging

from 100-1000 mg/kg (cc/g conversion, assuming density of 1). Pathological changes were
observed in the lungs, liver, pancreas, stomach, intestines and kidneys.

Laury] Nitrile
M

Subacute oral toxicity is of medium concern based on 1/5 deaths in rats exposed to 800 mg/kg
(cc/g conversion, assuming density of 1), 3 times/week for 6 weeks, and no deaths in rats
similarly exposed to 200 mg/kg. Pathological changes were observed in the stomach, brain,
lungs, liver, spleen, kidneys, testis (1 case).

M
Subacute dermal toxicity is of medium concern based on 2/4 deaths in rats exposed daily for 4

treatments; 2/4 survived 5 wreatments. Pathological changes were observed in the lungs, liver,
testes, brain, kidneys and bone marrow.




ND

Acute dermal toxicity was not determined because study was conducted with a single
subcutaneous injection. Sixteen rats were sacrificed 3, 4 or 7 days post-exposure. Pathological
abnormalities were observed in the brain, liver, stomach, kidneys and skin.

L

Acute oral toxicity is of low concern based on 17/29 deaths in rats exposed to doses ranging
from 1000-14000 mg/kg (cc/g conversion, assuming density of 1). Vascular and circulatory
pathologies were most prominent. Other pathological changes were observed in the brain, lungs,
liver, pancreas, stomach, intestines, spleen, kidneys, testes and bone marrow.

L

Subacute dermal toxicity is of low concern based on 0/4 deaths in rabbits exposed 3 days/week
for 3 or 4 weeks. Pathological changes were observed in the skin, heart, liver, and kidneys.

L

Acute mhalatmn toxicity is of low concern based on no mortality in rats (3/dose) exposed to 0.75
and 2.05 g/m for 8 hours. At the 15 hour post-exposure sacrifice, pathological changes were
observed in the kidneys and brain. There was also no mortality (0/15) in mice exposed to 1.31
g/m3 for 8 hours. Hyperemia was observed in the internal organs.

L

Subacute inhalation toxicity is of low concern based on no mortality (0/6) in rats exposed 7
hours/day for 4 weeks (concentration not reported). Pathological changes were observed in the
brain, lungs, liver, spleen and kidneys. There was also no mortality (0/6) in mice similarly
exposed. Pathological changes included internal organ hyperemia and degenerative tubular
lesions in the kidneys.

Crude Lauryl Nitrile
M

Acute oral toxicity is of medium concern based on 7/7 deaths in rats exposed to doses ranging
from 400-14000 mg/kg (cc/g conversion, assuming density of 1). Pathological changes were
observed in the lungs, stomach, liver, pancreas, kidneys and spleen.

M
Subacute dermal toxicity is of medium concern based on 1/6 deaths in rats exposed daily for 4

treatments; 5/6 survived 5 treatments. Pathological changes were observed in the skin, lungs,
stomach and kidneys.




M

Acute inhalation toxicity is of medium concem based on 5/28 deaths in mice during exposure
to doses ranging from 0.12-2.6 g/m> for 6 hours. Pathological changes were observed in the
lungs, liver, spleen and kidneys in the decedents; survivors exhibited hyaline changes in the liver
and spleen.

L

Subacute dermal toxicity is of low concern based on no mortality (0/2) in rabbits exposed 3
days/week for 3 weeks. Pathological changes were observed in the skin and kidneys.

L
Acute dermal toxicity is of low concern based on 1/1 deaths in rats exposed to 10000 and 16000

g/kg (cc/g conversion, assuming density of 1). Pathological changes were observed in the lungs,
spleen, kidneys and liver.




