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“*2: Coconut Oil Acid Diethanolamine Condensate Chronic Studies

In compliance with the Nationai Toxicology Program's (NTP) mission to keep our colleagues
informed of the current NTP findings during on-going studies, a copy of the Pathology Working
Group (PWG) report and the Summary Tables for the chronic dermal studies on Coconut Oil
Aci_d Diethanvlamine Condensa:s (CAS No. 68603-42-9) in B6C3F1 mice are enclosed for your
revicw,

The NTP assembles a Pathology Working Group to review every study and to resolve any
differences between the study laboratory and quality assessment pathology evaluations. Please
note that the PWG conclusion of the study results is based solely on the pathology for this study
and may not reflect final NTP conclusions. In determining final conclusions, the NTP assesses a
broad array of information that includes other results from this study and historical contrul data.

The Summary Tables contain the Incidence Rates of Neoplastic and Non-neoplastic Lesion data
and the Statistical Analysis of Primary Tumors data pertaining to the laboratory animals. All
study date sre subject t> an NTP retrospective audit and the interpretation may be modified based
on the findings.

A wide variety of NTP informatic: is also available in electronic format on the world-wide web, for
example, the NTP Annual Plar., absvacts of NTP Reports, study data, and the status of all NTP
studies. To vicw this information requires access to the internet and a Web browser such as Netscape
Navigator ur Intenet Explorer. To access the NTP home page, use the URL. http://ntp-
server.nichs.nih.gov/. Comments on the uscfulness of this site and suggestions for improvement are
enc.uraged.
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Please contact Central Data Management (CDM) at (919)541-3419 if you have any questions. You
may also fax your requests for ‘nformation to CDM at (919)541-3687 or send them via e-mail to

cdm@nichs.nih.gov.
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Hard copies of documents suck as NP Technical Reports, short-term Toxicity Reports, and the

Report on Carcinogens are available “om the Environmenta) Health Information Service (EHIS). You

can contact EHIS by phone at (919) < .1-3841, by fax at (919)541-6273, or by e-mail at
ehis@niehs.nih.gov.

Sincerely,

/, : , /l/ é "
[ { (J.{/Qﬁ/—w«/éw (o

William Eastir Ph.D.
Head, Inform. sn Systems & Central Files
Environmental Toxicology Program

B6C3F1 Mice, PW., Pathology Summary Tables
cc:  Dr. J. Bucher

Dr. J. Roycroft }i: LR
Central Data Management :
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CHAIRPERSON'S REPORT
PATHOLOGY WORKING GROUP (PWG) REVIEW

THE CHRONIC DERMAL TOXICITY/CARCINOGENICITY
STUDY OF COCONUT OIL ACID DIETHANOLAMINE CONDENSATE
IN B6C3F, MICE
C#55312B
Participants: Mark T. Butt, D.V.M.; PAI (PWG Chairperson)

James Hailey, D.V.M., NIEHS

Ronald Herbert, D.V.M., Ph.D., NIEHS

Joel Leininger, D.V.M., Ph.D., NIEHS

Richard Miller, D.V.M., Ph.D., NCSU
Suzanne Botts, D.V.M., Ph.D., EPL

INTRODUCTION

Coconut oil diethanolamine condensate (COD) was selected for
a representative of the carboxylic acid-diethanolamine condensates class. Because of ijts high production
level and great potential for human exposure, COD was selected as a
acid:diethanolamine) condensate class. The purp

testing by the National Zancer Institute as

representative of the 2:1 (fatty
ose of this study was to determine the chronic toxicity and
OD) when administered by dermal application to B6C3F,

The pathology working group (PWG) met on May 8, 1997 to review the results of the chronic dermal

toxicity/carcinogenicity study of coconut oil acid diethanolamine condensate in B6C3F1 mice. This study
was conducted at Battelle-Columbus. The study pathologist (SP) was Dr. Allen W. Singer at Battelle. The
reviewing pathologist (RP) was Dr. Margarita M. Gruebbel at Experimental Pathology Laboratories.

STUDY DESIGN

el
Male and famale BS

BS6C3F, miice were randomized into 50 rats/sex/dose group and exposed to COD by
dermal application (5 times per week on weekdays excluding holidays) until their death, early sacrifice or
scheduled sacrifice at study termination after approximately 104 weeks of treatment. Rats were treated at

concentrations of 0, 100 or 200 mg/kg. Ethanol (95%) was the delivery vehicle. The 0 mg/kg dose groups
received 95% ethanol, only, and served as vehicle controls.

SURVIVAL

Survival until the start of the terminal sacrifice was 82, 74 and 72 percent for male rats and 70, 70 and 52
percent female rats for the vehicle control, 100 and 200 mg/kg dose groups, respectively. The lower
survival percentages for the high Jose females was attributed to a greater incidence of hepatic neoplasms.

The increase in total hepatic neoplasms in the high dose group females was related to test article
application.
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CLINICAL OBSERVATIUNS

Irritation at the site of COD application was noted in 16/50, 200 mg/kg ma'ec and 1/50. 200 mg/kg
females. This irritation was considered to be related to test article application. Other skin changgs at the
site of application (including a mast ceil tumor in a high dose male) were considered to be unrelated to

treatment with COD.
BODY WEIGHTS

At study termination, the 200 mg/kg males and 100 and 200 mg/kg femaies had significantly decreased
group mean body weight values when compared to the control groups.

GROSS PATHOLOGY

Liver masses were both more numerous and tended to be larger in males and females treated with > 100
mg/kg COD. The tendency was most pronounced in females where the larger hepatic neoplasms were most
likely the cause of the increased mortality in the high dose females. There were no gross lesions at the skin
site of application (SOA) which indicated a direct test article effect. Sporadic lesions in the skin at the
SOA were present in both controls and COD treated anirials at approximately similar incidences.

MICROSCOPIC PATHOLOGY

All data generated by the PWG Chairperson were entered directly into the PWG Quality Assessment data
program. This included data generated for preparation of the PWG Worksheets and data derived from the

PWG review.

Some errors of omission were detected in the electronic data available to the PWG Chairperson which
coincided with omitted data in the Slide Review Worksheets in Volumes III and [V of the Quality
Assessment Report. For many animals, the SP diagnesis for the thyroid gland was not present either on the
Slide Review Worksheets in Volumes Iil or IV of the Quality Assessment Report or in the electronic data.
In many instances, the RF listed “No Remarkable Lesion” for thyroids rather than agreeing with the SP
when the diagnosis was “Normal.” (Note that for these animals. it would have been necessary for the RP
to review the individual animal data tables (reports PEIRPTO9 and PEIRPTO4) in order to ascertain that
the SP had diagnosed the tissue as “Normal”). A few examples of the errors of omission can be found in
the PWG Chairperson’s Report Tables (Appendix 1). Note that for Dot #'s 1 and 2 for the thyroid gland
group (pg. 6 of Appendix 1), there is no diagnosis in the Study Pathologist’s Diagnosis column (even
though the individual animal data tables reveal a diagnosis of “Normal”) and the Reviewing Pathologist’s
Diagnosis column lists these tissues as “No Remarkable Lesion™. For those animais and tissues where the
SP diagnosis was not recorded, the PWG Chairperson reviewed the SP diagnoses in the individual animal
data tables (reports PEIRPTO9 and PEIRPTO4). A similar situation occasionally occurred for the bone
marrow where in some animals, the RP diagnosed “No Remarkable Lesion” when the SP had diagnosed
“Normal”. For those tissues in which the SP had diagnosed “Normal” and the RP had diagnesed “No
Remarkable Lesion”, the PWG Chairperson agreed with both the SP and the RP when no abnormality was
detected. The only exceptions were those tissues selected for review by the PWG; for those selected
tissues, the PWG Chairperson entered the PWG consensus.

Summary of Treatment Related Microscopic Findings (SP)
The SP identified the following microscopic changes at the site of application to be related to treatment
with 100 and 200 mg/kg COD in both sexes: skin. SOA. epigermal hyperplasia; skin, SOA, sebaceous
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gland hyperplasia; and hyperkeratosis. Parakeratosis. inflammation ard ulceration at the SOA were
considered to be of equivocal significance because they were less commonly enrou-tered microscopic
lesions. The SP did not specifically state at which dose levels parakeratosis, inflan mation and ulceration
were: considered to be possibly related to test article application. A review of the data tables indicated chat
the ST considered inflammation, parakeratosis and ulcer in the 200 mg/kg females and inflammation and
ulcer in the 200 mg/kg males to be pussibly related to COD application.

Follicular cell hyperplasia (FCH) in the thyroid of males was corsidered to be possibly related to COD
application or possibly due to chance variation. The SP did not specify if FCH in only the high dose males
or FCH in both the low and high dose males was possibly related to COD application. FCH was not
mentioned as being test article related in the “Conclusion” section of the pathology report.

Hepatic neoplasia was considered to be increased due to COD application although again the SP did not
specify in what dose levels this effect occurred. It was assumed by the PWG Chairperson that the low and
high dose groups in both males and females ware considered effected.

The SP diagnosed a possible COD associated increase ir: renal tubular neoplasia in both sexes.

Summary of RP Treatment Related Microscopic Findings

The RP generally confirmed the SP findings for treatment-related changes of epidermal hyperplasia,
sebaceous gland hyperplasia and hyperkeratosis in the skin at the site of application of COD. The RP
identified an increased incidence of the following at the SOA: inflammation (200 mg/kg females),
ulceration (200 mg/kg males), parakeratosis (100 and 200 mg/kg males; 200 mg/kg females) and exudate
(200 mg/kg males). “Epidermal exudate” was used by the RP to denote the accumulation, often at an
ulcerated surface, of a mixture of keratin, serum and degenerate neutrophils. It was the belief of the RP
that the SP, ia some cases, was diagnosing “Parakeratosis™ when the actual change was the accumulation
of exudate.

The RP confirmed the increased incidence of thyroid follicular ceil hyperplasia (FCH) in 100 and 200
mg/kg males and females. Additionally, the RP diagnosed a marginal treatment related increase of
follicular cell adenomas in females at the 100 and 200 mg/kg dose levels.

Treatment reiated changes in the spleen and bone marrow were not mentioned in the SP’s report. The RP,
in reviewing the data from the SP’'s report, noted potentially significantly increased incidences of the
following: splenic hematopoietic cell proliferation (HCP) (200 mg/kg males; 100 and 200 mg/kg females)
and bone marrow hyperplasia (200 mg/kg males and 100 and 200 mg/kg females). Additionally, a
decreased incidence of bone marrow myelofibrosis was noted in the 100 and 200 mg/kg females. These
findings by the SP prompted the RP to review the spleen and bone marrow from all animals as part of the
quality assessment. The RP confirmed a slight increased incidence of splenic HCP in the 200 mg/kg males
but found no increased incidence in fcmales. The RP diagnosed a slight increased incidence of bone
marrow hyperplasia in the 200 mg/kg males but found no biologically significant differences in bone
marrow hyperplasia or myelofibrosis in the females.

The increases in hepatic neoplasms in both sexes (low and high dose groups) and eosinophilic foci in males
(low and high doses) was generally confirmed by the RP. Hepatocholangiocarcinomas diagnosed by the SP
(one 100 mg/kg female and one 0 mg/kg male) were diagnosed as hepatoblastomas by the RP. Hepatic
adenomatous hyperplasia diagnosed by the SP was diagnosed as either hepatic adenomas or no remarkabie
lesion by the RP. The RP, citing NTP criteria, did not diagnose hepatic carcinoma and hepatoblastoma in
the same mass; the SP specifically stated in the study pathology report that if a hepatoblastoma arose




within a mass with characteristics of a hepatic carcinoma, both diagnos
were made for the same mass. For some animals, the RP noted that the SP had diagnosed *
liver when the necrosis was apparently confined to the borders of a neoplasm. The RP r

“necrosis™ in the liver for those areas of necrosis clearly not within the boundaries of a neop
Renal tubule neoplasms were generally confirmed by tne RP. Some
hyperplastic lesions were diagnosed by the RP. Renal
-~ considered to be treatmient related in the 200 mgskg males and females.

t WG Chairperson’s Review and PWG Consensus or Selected Issues

difference between the
Sheets.

the Quality Assessment Report and all

Issue 1:

Treatment related skin changes

were presented for review by the PWG

Exudate”, it was the consensus of the PWG that the

disagreement with the RP diagnosis of minimal parake

follows: normal thickness = an average of 1 - 1.25 cel
= mild, 2.5 - 3.25 cells; 3 = moderate,

Review of the toxicology data, the study pathoiogist's report, ail

slides reviewed by
resolution by the PWG Chairperson and/or the PWG group

serum and degenerate neutrophils which the RP termed
other skin lesions (hyperkeratosis, epidermal hyperpia

3.5-4.25cells; and 4 =

staied by the SP that these thickness levels wouid represent an av
PWG Chairpersen and the PWG that in some instances the
portion of the skin section had areas of the specified epidermal thickness. The PWG commented that some
instances of epidermal hyperplasia might not have been as severe as graded by
the character and incidence of the skin lesions as described by the SP were acceprzd by PWG consensus.

Diagnoses made by the PWG Chaj:serson were entered directly into the PWG s}yA=
are recorded on the Slide Review Sheets in Volumes III and IV
required to the data, resuliing from PWG consensus, PW
SP and RP. or both, are recorded in th
Diagnoses and comments on slides selected for revi
Chairperson’s Report tables in Appendix I of this report. The PWG cencensus
evaluated by the PWG are recorded on the tables in this appendix.

PWG Chairperson's Drafi Renort/C55312y

Chroni. Study 1 Mice

es (hepatoblastonia znd carzinoma)

Py piasia.

‘necrosis’’ in the
eserved the term
lasm.

-Jditional renal neopiasn.s or
iubule neoplasms and renal tubule hyperplasia were

Tissues examined by the PWG chairperson were those examined by the RP as prescribed in Volume I of [V
of the Quality Assessment Report. The tissues selected for review included

(for both sexes) bone marrow,
kidney, liver, skin, spleen, thyroid gland, and all tumors in aij organs.

2 review software and
of the Quality Assessment Report. Changes
G Chairperson resolution of a diagnost.c
e Action Taken colurrn of the Slid Review
ew by the PWG ure reccrded on the PWG
for eacn Jssue/diagnosis

pathology data (individual and summary),
the RP disciosed seven general issues reguiring

A total of 18 slides from all groups with representative lesions of tne treatment-related skin lesions
. In general, the PWG agreed with the SP that the main skin
changes were epidermal hyperplasia, hyperkeratosis and sebaceous gland hyperplasia
question as to whether or not to include the diagnostic

in resoiving the

M used by the RP “Skin, Epidermis. Skin SOA.

term was not appropriate. The mixtures of keratin,

ratosis at the skin SOA.

“Exudate” were felt by the PWG to be a part of the
sia, and/or ulceration). The PWG was in geueral

In the pathology report. the SP defined very specific criteria by which severity grades were assigned for

epidermal hyperplasia. Specificaily, severity grades for epidermal hyperplasia were assigned by the SP as

Is waick; 1 = minimal hyperplasia, 1.5 - 2.25 cells: 2

The treatment related lesions at the SOA of the test article were considered to be e
sebaceous gland hyperplasia and hyperkeratosis in the 100 and 200 mg/kg males and

marked thickness, > 4.5 ceils. Although
erage thickness, it was the opinion of the
severity grades were applied when even a small

the SP. In general, however,

pidermal hyperplasia,
females. As stated in
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the SP’s report, it was PWG consensus that parakeratosis, inflammation and ulceration were of equivocal
significance,

Issue 2. Thyroid follicular cell hyperplasia and adenoma

A total of 10 slides from all groups with representative lesions of the treatment-related thyroid lesions were
presented for review by the PWG. The PWG was in general agreement with the diagnoses of hyperplasia
and adenoma made by the SP and RP. The PWG confirmed the presence of adenomas (diagnosed by the
RP but not the SP) in the 100 and 200 mg/kg females

Follicular cell hyperplasia in 100 and 200 mg/kg males and females and follicular cell adenoma in 100 and
200 mg/kg females were considered to be treatment related lesions.

Issue 3: Splenic hematopoietic cell proliferation

A total of 9 slides of the spleen representing all male dose groups and ti.c female vehicle control group were
presented to the PWG for review. The PWG was in general agreement wi.h the RP with respect to the
diagnosis of hematopoietic cell proliferation (HCP) in the males and the single control female reviewed.
The SP had recorded, but not commented on, an increased incidence of HCP in tizated males and females.
The RP had noted a slight increased incidence of splenic HCP in males but no increase in females.

The PWG consensus vvas that HCP was ot a treatment related effect in either sex and any apparent
increase incidence in the treated males was likely due to chance variation.

Issue 4: Bone marrow hyperplasia and myelofibrosis

A total of 12 slides of the bone marrow representing the control and high dose males and all female dose
groups were presented to the PWG for review. Multiple PWG members commented on the difficulty of
accurately diagnosing bone marrow hyperplasia (unless very pronounced) on the basis of hematoxylin and
eosin stained sections alone. It was the opinion of the PWG chairperscn that the SP diagnosed bone
marrow hyperplasia whenever the marrow cavity of the femur was nearly devoid of adipose tissue and
filled with hematopoietic cells. It was the stated procedure of the RP to diagnose bone marrc-v hyperplasia
oniy when there was evidence that mie ceii fine was significantiy increased beyond an accepta. ie proportion
to the other cell lines. The PWG members were in general agreement with the RP on the absence of bone
marrow hyperplasia in multiple sections in which the SP had made the diagnosis of hyperplasia. It was
noted that while the SP had recorded an increased incidence of bone marrow hyperplasia in both sexes, the
SP had not commented on bone marrow hyperplasia as being treatment related. At a blinded, post-PWG
review of the bone marrow sections, the PWC chairperson was unable to reliably separate control males
from high dose males or control females from high dose females.

The PWG consensus was to accept the interpretaiion of the RP that there was no increased incidence of
bone marrow hyperplasia in the treated females and any increase apparent in the treated males was due to
chance variation.

Many more instances of myelofibrosis in female mice were diagnosed by the RP than the SP. The PWG
was in general agreement with the RP concerning the presence of myelofibrosis in the females. Since the
RP had diagnosed no biologically significant difference between the control and treated females, it was the
consensus of the PWG that there was no treatment related decrease of myelofibrosis in the females. It was
noted that while recording a decreased incidence of myelofibrosis among ihe treated females, the SP had not

called the decrease 2 treatment etfect.
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It was the ccnsensus of the PWG that there were no treatment related effects in the bone marrow of the
male or female mice.

Issue S: Liver Neoplasms

A total of 37 slides (from the control and high dose males and the iow and high dose females) related to the
questions involving hepatic neoplasia were presented for review by the PWG. The following decisions
were made by PWG consensus. The PWG confirmed the presence of hepatic neoplasms and foci of
ccllular alteration. The PWG was in agreement with the RP tha; the hepatocholzngiocarcinomas diagnosed
by the SP were more appropriately diagnosed as hcpatoblastomas. The PWG was in agreement with the
RP that according to NTP crieria, neoplasms with features of hepatobiastoma would be diagnosed as
hepazobiastoma only, even if other areas of the mass had features of hepatocarcinoma. The PWG was in
general agreement with ithe RP that hepatic adenomatous hyperpiasia was ot present as diagnosed by the
SP. The PWG agreed with the RP that a diagnosis of necrosis was not appropriaie when the necrosis was
restrictec to neoplasms. The RP recorded a shight increased incidence of liver necrosis in the treated males.
It was the interpretation of the PWG that necrosis could not be definitively designated to be a treatment
related effect in the liver and th~* the slight increase in males was either due to chance variation or possibly
secondarily related to the incr ised incidence of neoplasia in the high dose males. A slight increased
incidence of eosinophilic foci . males was confirmed by the PWG Chairperson and considered to be
related to treatment.

An overall increase of hepatic neoplasia at the low and high dose in both sexes and an increase of
eosinophilic foci in the lo.w and high dose males were considered 1o be test articie related effects.

Issue 6: Renal Neoplasia

All primary proliferative and/or neoplastic changes diagnosed in the kidney by either the RP or SP were
reviewed by the PWG. The PWG members confirmed the presence of the necplastic and proliferative
lesions. Renal neoplasms in the high dose males and females were considered to be related to test article
administration.

Issue 7: Miscellaneous Lesions

Various lesions (predominantly neoplasms) in which there was a discrepancy between the diagnoses of the
SP. RP and the PWG Chairperscn were reviewed by the PW(:. The resuits of that review are contained in
Appendix 1. One issue reviewed was the apparent decreas. J incidence of lymphoma in the high dose
females. The PWG members were in agreement with a few lymphomas diagnosed in the high dose females
which liad not been diagnosed by the SP. The PWG members did not feel that there was a test artcle
related decrease in the incidence ¢ "vnphomas in the high dose females.

Posi-P'WG Action Items

Special stains to rule o. rhabdomyosarcoma for an ocular/periocular neoplasm in a vehicle male (animal
#49. block 9) may be conducted by INIEHS pathologists.

PWG CHAIRPERSGN RECOMMENDATIONS

If data generated by the Study Pathclogist is found missing from the slide review worksheets, such as the
diagnoses for many of the thyroid ,lands in this study. those corrections to the data shouid be made prior to
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review by the Reviewing Pathologist or the PWG Chairperson. Otherwise, all of the SP dat» is not readily
available for reference by the RP ana the PWG Chairperson.

they feel are test article-relatec ana at what dose levels thase findings are selated to the test article. It such
statements are not made, it is necessary for the PWG Chairperson to make certain assumptions when
attempting to organize diagnostic discrepancies to be reviewed by the PWG.

PWG CONCLUSIONS

Based upon reviews by the study pathologist, reviewing (quality assessment) pathologist, ard PWG
chairperson and by PWG consensus, the following changes were considered to be related to dermal
application of coconut oil acid under the conditions of this study in B6C3F, mics: epidermai hyperclasia,
sebaceous gland hyperplasia and hyperkeratosis at the site of application in the 100 and 200 mg/kg males

males and females.

77lad T 0 3t

Mark T. Butt. D.V.M.
Diplomate, American College of Veterinary Pathologists
Pathology Working Group Chairperson

2l0/97
Date
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