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Re:  Dipropylene Glycol; CASRN 25265-71-8
Dear Sir/Madam:

The following information is being submitted by The Dow Chemical Company (Dow)
pursuant to current guidance issued by EPA indicating EPA's interpretation of Section 8(¢) of
the Toxic Substances Control Act. Dow has made no determination as to whether a
significant risk of injury to health or the environment is actually presented by the findings.

The U.S. National Toxicology Program (NTP) has released the Summary Pathology Tables
and the Pathology Working Group Draft Chairperson’s Reports from its chronic toxicity
studies of dipropylene glycol (DPG) in mice and rats, including incidence rates of non-
neoplastic lesions, neoplasms by anatomic site and statistical analysis of primary tumors with
Summary Findings of the Pathology Working Groups. These are attached. A final copy of
the report is not available.
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PATHOLOGY WORKING GROUP
CHAIRPERSON’S REPORT

TWO YEAR CHRONIC STUDY OF
DIPROPYLENE GLYCOL (DPG) (C88031B/88031-06)
' ADMINISTERED BY DOSED WATER
IN B6C3F1 MICE

DATE OF PWG: February 27, 2001
LOCATION OF PWG: NIEHS, Research Triangle Park, NC

PARTICIPANTS:

Drs. G. Flake (NIEHS), R. Herbert (NIEES), C. Okerberg (EPL), J. Mahler (NIEHS), K.
McDomman -(EPA), G. Parker (ILS-PWG Chairperson), G. Pearse (NIEHS) and M. Hooth
(NIEHS, observer). |

SUMMARY OF FINDINGS FROM PWG

The PWG was convened to evaluate selected H & B glides from a two-year chronic study
of dipropylene glycol (DPG) administered in the drinking water. The following is a summary of
review findings. _

- There was no treatment-related increase in the incidence of neoplasms or
nonneoplastic lesions in male or female mice.

- There was a reduced incidence of hepatocellular ‘neoplasms and foci of
hepatocellular alteration in males from the 4% group.

INTRODUCTION

‘Dipropylene glycol (DPG).is a colorless, odorless liquid that has the following uses:
antifreeze, air sanitation, cosmetic stabilizer, polyester and alkyd resins, reinforced plastics,
plasticizers and solvent. Direct consumer contact with DPG occurs with the use of hair care and
bath products, perfumes, facial cosmetics, deodorants and skin care preparations. Concentration
of DPG in these products can range up to 50%. Production volume of DPG from 1980 to 1985
was estimated to be 27.1 to 52.9 million pounds per year. Occupational exposure occurs in
medical and health professionals, office cleaners, automobile dealers, mechanics and service
station attendants, chemical industry workers and metal industry workers. The US Food and
Drug Administration (FDA) has approved DPG for use in adhesives, as a defoaming agent and as
a surface lubricant. No permissible exposure limit has been established by OSHA, and neither
NIOSH nor ACGIH have established exposure limits for DPG. '




DPG absorption, biotransformation and excretion are poorly characterized. DPG is
known to be absorbed following oral and dermal exposure. Biotransformation is assumed to be
similar to that of glycol or glycol ether, which involve saponification.

The oral LDso for DPG in mice is 4.6 g/kg. A single intraperitoneal injection of DPG in mice
resulted in slight renal tubular degeneration on Days 1 to 4 as well as cellular hypertrophy in the
spleen, intestinal mucosa, liver and lymphoid tissues on Days 5to 7. A 13-week subchronic
study of 0.5, 1, 2, 4 and 8% DPG in drinking water given to B6C3F1 mice resulted in
dehydration and early deaths in male and female mice from the 8% dosage group. Body weights
were similar to control values. Water consumption of males and females from the 8% dosage
group were reduced compared to controls. Relative liver weights were increased in males from
the 1, 4, and 8% dosage groups and the 8% female dosage group. Histologic examination
revealed hepatocellular hypertrophy in males and females from the 8% dosage group.

_ There are no known studies on the chronic toxicity and carcinogenicity of DPG. Chronic
studies of propylene glycol and polypropylene glycol, which are structurally related to DPG,
revealed those compounds to be noncarcinogenic. A two-year gavage study of ethylene glycol
monoethyl ether, a related chemical, revealed testicular atrophy in treated mice. There are no
known studies on the genotoxicity of DPG. ' :

" STUDY DESIGN

Male and female B6C3F1 mice were given DPG in tap water ad libitum at concentrations
of 0.25, 1, or 4 percent for approximately 105 weeks. The studies were conducted at Battelle,
Columbus, Ohio. The Study Pathologist (SP) was Dr. M. Ryan. The Quality Assessment
Pathologist (QAP) was Dr. C. Okerberg of EPL. ,

STUDY RESULTS

Survival: Survival of males in the 2 and 4% groups was slightly reduced as compared to
controls. Survival of\treated females was similar to that of controls.. '

Clinical observations: There were no clinical obscrvatiﬁns which were belived to be caused by
exposure to DPG. '

Body weights: Group mean body weights of males and females from the 4% group were
decreased compared to controls. Group mean body weights of males and females from the 1 and
2% groups were similar to those of the controls. '

Water consumption: At Study Weeks 1 and 2 the group mean water consumption for males and
females in the 2 and 4% groups was reduced compared to controls. For the 2% males and
females, the reduced water consumption, presumed to be due to taste aversion, returned to
control levels by Study Week 10. Water consumption in males from the 4% group remained
below control level for the duration of the study, while water consumption for 4% females
returned to control level by Study Week 14.

Necropsy: Necropsy revealed no gross lesions that were attributable to treatment.
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Histopathology: The study pathologist identified the following potential treatment-related
histologic alterations: :

Adrenal gland- reduced focal adrenocortical hyperplasia
Adrenal gland- reduced focal adrenocortical hypertrophy

‘Liver- increased focal hepatocellular cytoplasmic vacuolization in all treated female
groups. These lesions were located adjacent to the cleft in the median lobe.

Liver- decreased clear cell and mixed hepatocellular foci in 4% males

Tooth- decreased malformation in 4% males

QUALITY ASSURANCE REVIEW

The quality assurance review revealed no substantial technical or interpretative
discrepancies in the pathology data. o :

The following lesions were noted to be out of historical control ranges:

Females-

Liver- hepatocellular carcinoma

Islets, pancreas- adenoma '

Lung- alveplar/chronchiolar carcinoma

Males-
Liver- hepatocellular carcinoma
Testis- interstitial cell adenoma

CONDUCT OF THEPWG

In preparation for the PWG, the PWG Chairperson reviewed the study pathology tables
(summary and individual animal data), the study Final Report that included the SP’s narrative,
the Quality Assessment Report, relevant literature/publications and H & E-stained slides of
tissues selected for the QA review. The Chairperson then selected slides for review by the PWG.
The selected slides included all liver lesions in which SP’s diagnosis of hepatocellular focus had
been changed to hepatocellular adenoma, all hepatoblastomas;.all alveolar/bronchiolar adenomas
and carcinomas, all testicular interstitial cell tumors, and sarcomas located in the subcutis or
skeletal muscle. PWG participants reviewed all selected slides, voted on diagnoses where the
final diagnoses for the lesions presented were determined by the consensus of the participants,
and discussed issues. :
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PWG RESULTS

Liver
The diagnosis of the PWG participants regarding each lesion was recorded and the

numerically predominant diagnosis was considered to be the final PWG diagnosis. The PWG
chairman cast tie-breaking votes in cases of an even division in the six PWG participants.

Females from the 1, 2, and 4% groups had a reduced incidence of hepatocellular
carcinomas as compared to concurrent controls, and a slight reduction in incidence of total
hepatocellular neoplasms as compared to concurrent controls. The incidence of hepatocellular
foci was approximately equal in all female groups but males from the 4% group had a reduction
in the incidence of hepatocellular foci, hepatocellular adenomas and total hepatocellular
neoplasms as compared to concurrent controls.

In addition to the five hepatoblastomas previously identified, the PWG participants were
in unanimous agreement that hepatoblastoma was present in an additional animal (MM112).

Lung

The PWG participants confirmed the presence of ‘alveolar-bronchiolar neoplasms but
reclassified some of the lesions.

Testis

_ The PWG participants confirmed the presence and classification of four interstitial cell
adenomas.

Skeletal muscle/subcutis

The PWG participants were of the opinion that many of the lesions could not be
definitively classified based on examination of routinely stained histologic sections. A diagnosis
of sarcoma, NOS was preferred for each of the lesions pending further study by
immunohistochemical staining.

Uterus

The PWG participants preferred the term deciduoma for the uterine lesion in HF362.

POST-PWG ACTION

The sarcomas in skeletal muscle, subcutis and skin that were reviewed by PWG
participants will be subjected to immunohistochemical staining with an appropriate marker for
skeletal muscle. Those stained sections will be examined by the PWG Chairman and findings

_ will be addressed in a separate addendum report.




SUMMARY

There was generally good agreement in the diagnostic terminology and severity grades
" applied to lesions recorded in the study. No positive treatment-related histologic changes were
detected. The reduced incidence of age-related histologic changes in some tissues and organs
was suspected to be related to treatment-related reduction in body weight.

George A. Parker, D.V.M.,, PL.D., Dipl. ACVP, ABT
PWG Chairperson
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PAGE 30/54

8/13/01 11:52

American Chemistry

RTP Bxperiment-Test: 880)1-06 INCIDENCE RATES OF NEROPLASMS BY ANMATOMIC SITE (SYSTEHIC LESIONS ABRIDGRD) (a)

Study Type: CHRONIC
Routa: DOSED WATER

DIPROPYLENE CLYCOL

Report: PEIRPTUS
Date: 05/15/01
Time: 0%:37:34

BGCIF1 MICE MALE 0.0% 1.0% 2.08% 4.0%
TUNOR SUMMARY
Total Animals with Primary Necplasms (b) 39 37 39 3
Total Primaxy Neoplasms 54 57 62 k1]
Total Animals with Benign Necplasma 17 23 16 11
Total Benign Neoplasme 31 kY1 12 12
Total Animalz with Malignant Neoplasme 19 1y 6 25
Total Malignant Neoplasms 12 22 10 26
Total Animals with Metastatic Neoplasms 7 ] 3 6
Total Netastatic Neoplasm 8 6 6 T
Total Animals with Malignant Neoplasms
Uncertain Primary Site
Total Animals with Neoplasms Uncertain-
Benign or Mallgnant 1 1
Total Uncertain WNecplasms 1 1

a
b

Numbexr of animals examined microacopically at site and number of animals with lesion

Primary tumors: all tumors except metastatic tumors
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PAULE 33/70¢ R1gNTrAA

8713701 11:5%

American Chemistry

wre

LAB: Battalle Columbus
EXPERIMENT: 88031 TEST: 06
TEST TYPE: CHRONIC

CONT: RO1-B8-55380
PATHOLOCIST: RYAN, MICHABL

REASONS FOR REMOVAL:

REMOVAL DATE RANGA:
TREATHRNT GROUPS:

STATISTICAL ANALYSIS OF PRIMARY TUNORS
DIFROPYLENR GLYCOL

CAGRS FROM 0000 TO LAST CAGE
ROUTE: DOSED WATER

Pinalfl/Mice

ALL

INCLUDE ALL

REBPORT: PBIRPTOS
DATR: 05/15/01
TIMR: 09:43:16
PAGR: 1
NTP Ck: CB8031
CA9: 25265-71-8
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American Chemistry

NT?P STATISTICAL ANALYSIE Of PRIMARY TUMORS
LAB: Battslle Columbus DIPROPYLENE GLYCOL
EXPERIMENT: 88031 TEST: 06

TEST TYPE: CHRONIC CAGES YROM 0000 TO LAST CAGE
CONT: NOl-ES-55388 ROUTE: DOSED WATER

FATROLOGIST: RYAN, MICHABL

Wice(BECIFL)

POR ALL DOSES THE TUMOR RATES IN THE FOLLOWING TISEUES/ORGANS ARBE
BASED ON NUMBER OF TISSUES EXAMINEB. IN OTHER TISSURS/ORGANS RATES
ARE BASED ON THE NUMBER OF ANIMALS NECROPSIEBD.

Clitoral/Preputial Gland
Islets, Pancreatic
Kidney

Liver

Lung

Noae

Ovary

Pituitary Gland

Spleen

Teates

Thywa
Thyroia Gland

REPORT: PBIRPTVOS
DATH: 05/15/01
TIHE: 09:43:16

NTP CF: C88031
CA5: 25265-71-8
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American Chemistry

STATISTICAL ANALYSIE OF PRIMARY TUMORS REPORT: PRIRPTOS

NTP

LAB: Battelle Columbus DIPROPYLENE GLYCOL DarTE: 05/15/01
EXPERIMENT: B8031 TEST: 06 TIME: 09:4):16
TEST TYPR: CHRONIC CAGES PROM 0000 TO LAST CAGH

OONT: NOL-ES-55189 ROUTR: DOSED WATER NTP Cii: C88031

PATHOLOGIST: RYAN, MICHABL CAS: 25265-71-8

SUMMARY OF STATISTICALLY SIGNIFICANT (Pc=.05) REBSULTS

IN THE ANALYSIS OF DIPROPYLENE GLYOOL
s TR TEER R e e R e e SR S e RN N I RS SO RIN AR R XS I IT AR IIIIZ
Rale Mice
organ Norphology
Liver Hepatocellular Adenoma
lLamg Alveolar/Bronchiolar Adenoma
Alveolar/Bronchiolar Carcinoma or Alveclar/Bronchiolar Adenoma
All Oxgans Benign Tumors

Malignant Tumorxs

P s a3 34 o bt EE==

- -

Organ Morphology

Hemangiosarcoma

SmEE - s e TSR ABRREREI RIS RASRI RN EIRRETT
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American Chemistry

Data: 05/15/01

EXPERIMENT: 88031 TERST: 06

Statistical Anmalysis of Primary Tumors in Mlce (B6C3IF1)

Terminal Sacrifice at 105 weeka

Adrenal Nedulla

OVERALL (a}
POLY-3 RATE (b}
POLY-1 PERCENT (g)
TERMINAL (d)
PIRST INCIDENCE

-——

STATISTICAL TESTS

LIFE TABLE

POLY 3

POLY 1.5

POLY 6

LOGISTIC REGRESSION
COCH-ARN / FISHERS

Rarderian Oland
Adencma

TUMDR RATES
OVERALL (a)
POLY-) RATE (b)
POLY-] PERCENT (g)
TERMINAL (d)
PIRET INCIDENCE

STATISTICAL TESTS

LIFRE TABLE

POLY J

POLY 1.5

POLY 6

LOGISTIC REGRESSION
COCH-ARM / PISHERS

3t &3 -1 ==me 3 - 2 32 33t 3 -+ -3+ F 22 2 13 311 R T A NS S SRS TR SRS SER
Males Females

0.0% 1.00 2.0% 4.00 0.0% 1.0 2.0% 4.09

EEEE TS SnEEw SIS 33 = 11 . ;3§ 7 +—F 3 34—+ v 3 SoEmressssoossassenSoISSasoman

Pheochromocytoma: Benign, Complex, Malignant, KOS

Q750 {0%) 0743 {(0V) 0/50 (0N} 0/49 Iov) 0/50 (0%) 0/49 (0%) 2/49 (4%) 1/50 (2%)
0/45.94 0/41.93 0/45.14 0/41.9% 0/65.8)3 0/45.33 2/44.15 1/40.93
0.0% 0.0% 0.0% 0.0% 0.a% 0.0% 4.5% .40
0/40 (0N} 0/39 (0%) 0/35 (0%) 0/34 {0%) 0/37 (0%} 0/37 (0W) 1738 {38) 0/33 (o%)
-—— _—— ——— -—- ——— -—— 693 35S
(e} (e) {e) {a} P=0.220 {e) P=0.217 P=0.496
(e} {e} (e) (e} P=0,20) {e) P=0.229 F=0. 4T
(o) {e} (e} {e) P=0.216 {e) P=0.211 P=0.48%
{a) {e} {e) {e) P=0,192 (e} P=0.2298 P=0.4N
({1] {e) {e) {a) P=0.3137 (e) P=0,230 P=0.651
{a) {a) () {e) P=l.247 (e} P=0.242 P20.500

B EREEEREL AR R SR I A e e I I L S SR ISR eSO R SRR SZERX tE 1 23 4 ESEEEEREEESRRERIARRERSEEI=Z X

Males Pemales

0.0% 1.0% 2.00 4.0%¢ Q.08 1.08 2.0% 4.0%
=mmer ——1 ZZmsEZssEnIXSI=SZIEITE=ID s===== e+t -+t 22 i T A+ 2 2 2+ R L 3 4 4 -+ 3 L 2t FET R )
N ’ ' ' ’ ' ¥ P
2/50 (4%) 3/50 (6%) 4/50 (o%) 1/50 (2%) 1/50 (2%} 2/50 (4%) 2750 (4%) 3/50 (6%)
2/45.54 1/44.17 A/45.14 1/42.12 1/45.83 2/46.65 2/744.12 3/40.0%
4.4% 6.8% g.9% 2.4% 2.2% 4.3% a.5% 7.5%
2/40 (5%} 2/3% {5%) 4735 {11%) 1/34 {38} 1/37 (3%) 1738 ()8} 2738 {5%) 3/33 ()
719 {T) 710 129 T 729 {T) 728 (M) 641 728 {T) 728 (T}
P=0.451N P=0.489 P=0.277 P=0.557TN P=0.186 p=0.509 P=0.509 P=0.265
P=0.417N P=0.482 P=20.329 P=0.5300 P=0.184 P=0,508 P=0,487 P=0.253%
P=0 . 4000 P=0.4066 P=0.324 P=(.5208 P=0.199 P=0.505 P=0.492 P=0.274
P=0.434N8 20,462 P=0.320 P=0.540K P=0.172 =0 .507 P=0.48) P=0,246
P=0.437R P=0.461 P=0.277 P=0.557TR P=0.175 P=0, 490 P=0.509 P=a0,265
pP=0.371N P=0.500 P=0.339 P=0,5008 P=0,232 Pz0.500 P=0.500 P=0.309
B EEETIRASEE LRI R N S R e R A I I R AR e I S E ST TN SR ST SN A RN ST S SRR ERCIESZSISSST-osons
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Date: 05/15/01 EXPERIMENT: 88031 TEST: 06 Page 2
Statistical Analysis of Primary Tumors in Mice(B6C3F1) - DIPROPYLENRE GLYCOL
Terminal Sacrifice at 105 weeks
EEARE=Ss ‘R ERMET2IISIEITITETERIIS=SAT = EEEEs=ars ZTa=S=ssS===
Males Femalea
Dosa 0.0% 1.0% 2.08 4.0% 0.08 1.00 2.00 4,0%
BRXTRTER == b 1 - ¢ 4+ EEEIIAES =-EERREIS = === RRIATCS o SEERETIOSIROSSSIRE
Harderisn Gland
Carcinoma or Adencoma
TUKOR RATES # ] ] ? 4 L] ] 4
OVERALL (a) 3/50 (6%} 1750 (6%) 4/50 (8%) 1750 (2% 1/50 (2%) 3/50 (6%) 2/50 (4%) 3/50 (6w)
POLY~-3 RATER (b) 3/45.%4 3/44.17 4/45.14 1/42.12 1/45.83 3/46.65 2/44.12 3/40.09
POLY-] PERCENT (g} 6.5% 6.6% 8.9 2.44 2.32% 6.4% 4.50 7.5%
TERMINAL (d) 3/40 (8%) 2/33 (5%) 4735 (117) 1734 (3%} 1737 {3%) 2/18 (5%) 2/38 (5%) 3/33 (5%)
PIRST INCIDENCE 729 (T) 710 729 (T} 72% ) 728 (T 641 728 (D) 78 1)
STATISTICAL TESTS
LIFE TABLR P=0.3208 P=0,650 P=0.427 P=0. 365N P=0.2480 P=0.116 P=0.509 P=0, 265
POLY 3 P=0.2058 P=0, 644 P=0.490 P=0_337R P=0.242 P=0.312 P=0.487 P=0.259
POLY 1.5 P=0.271R P=0, 648 P=0.496 P=0.326N P=0.261 £=0,311 P=0.492 P=0.274
POLY 6 P=0.299N P=0.644 P=0.480 P=0.34TN P20.126 P=0.312 P=0.481 P=0, 246
LOGISTIC REGRESSION P=0.307R P=(. 645 P20.4217 P=0.)65N8 P=0.231 P=0.307 P=0.509 P=0.265
COCH-ARM / FISHERS P=0, 2488 P=0.66)N P=0,500 P=0_.109R P=0.302 P=0.309 P=0.500 P=0.309
ITTZRIWEMAZ =S === =SR=ssx=x TE==== R T S ST SN S S IR S TR IO E T EEER RN T ST SIS
Males Females
Dose 0.0% 1.0% 2.00 4.00 0.0% 1.0% 2.0 4.0%
as=s e R EE R S A E T S PR R R T N R T S R R I S N I N R S S A AR S T N R L e R S s e A S S S eSS S S ST S =T
Intestina Small: Duodenum
Polyp Adenomatous
TUMOR RATES [} ] L] ] # 1 ] » )
OVERALL (a) 1750 {2v) 2/50 {48) 0/50 (0M) 0/50 (OA) 0/50 (0%} 1/50 (2%) A/50 (2%) 0/50 (0%)
POLY=) RATE (b) 2/745.54 2/744.10 0745.14 0/42.12 0/45.683 1/746.33 1/44.112 0/40.09
POLY-3 PERCERNT (q) 2.2% 4.5% 0.0% 0.0% 0.0% 2.2% 2.38 0.00
TERMINAL (d) 1/40 (3V) 2739 {5%) 0735 (0%} 0734 (0%} 0/137 (on} 1729 (3%) 1/38 0I%}) 0/33 (0W)
FIRST INCIDENCE 729 (7) 729 (1) - ——— -—— 728 (T) 728 ('T) ——
STATISTICAL TESTS
LIFE TABLE P=0.218N p=0,491 P=0.5278 P=0.5124 P=0.622N 20,505 P=0.50% (e)
POLY ] P=0.196N P=0. 486 P=0.504N P=0.517M4 P=0.623N P=0.501 P=0.492 {e)
POLY 1.5 P=0.135N P=0.409 P=(.502N P=0,511N P20, 618N P=0.502 P=0.496 {e)
POLY § P=0.202N P=0. 485 P=0.507TH P20.%523N P=0.639N P=0.502 P=0.490 {e}
LOGISTIC REGRESSION P=0.218N P=0.49 {e) (e} (a) P=0.505 P=0.505 {a)
COCH-ARM / FISHERS P=0.186N P=0, 500 P=0.S00N P=0 500N P=0.595K P=0.500 P=0.500 (e)
(= L1 13 ey g R N TN I AR R SRS R TS S EEEARIES =2=z= = e AR ENEC TS SN
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Statistical Analysis of Primary Tumors in Mice (BSCIPL) - DIPFROPYLENE GLYCOL
Terminal Sacrifice at 105 wesks
= =z SEEEEIRSETESS = EESSESSI=ES R R N S I N R S T A R T T S T s L S S S S ST e
Nales females
Dosa 0.0% i1.00 2.00 4.0% 0.00 1.00 2.08 4.0%
X=mm RPE2ETRXRIE R=E=zs= =R ettt 2 1+ 5 1] IT=Smm===co ========
Iatestine Small: Jejunum
Carcinoma
TUMOR RATES ] # ] [ ] * s mn- ||||- o
OVERALL (a} 1750 (2aw) 2750 (4V) 3/50 (6} 0/50 (0%) 0/50 (0m) 0/50 (0%) 0/50 (0%) 0/50 (0%)
POLY-] RATR (b) 1/45.% 2/44.10 3/45.14 0/42.12 0/45.83 0/46.13 0/44.12 0/40.09
POLY-~3 PERCENT (g) 2.2% 4.5% §.7% 0.0y 0.0% 0.0% 0.0 0.0%
TERMINAL (d) 1740 (%) 1738 (5%) 3/73% (9%) 0734 (0%) 0/37 (0N} 0/38 (0%) 0/368 (0%) 0/3) (0%)
PFIRST INCYDENCH 729 (T} 729 (T) 729 (T) -—— — - —— m———
STATISTICAL TESTS
LIFPN TABLR P=0.356 P=0.491 P=0,1258 P=0,532N {e) {e) {e) {e)
POLY 3 =0.37IN P=0.486 P=0.299 P=0,.517TN (L] {e) {e} (e)
POLY 1.5 P=0.362N P=0, 483 P=0.30] P=0.5110 (e} {e) (e} {e)
POLY 6 P=0.3904 P=Q, 485 P=0.292 P=0.523N0 {e}) (e) (e} {e)
LOGIETIC REGRESSION P=0.196N P=Q, 491 P=20.258 (a} (3] {e} {a) (e}
COCH-ARN / FISHERS P=0.33TN P=0.500 P=0.309 P=0. 5000 {e) (1Y) (L] {a)
o =m REEESS=sS=S=Es Zamm SERERSET REESSsE SRS EEANEEE=ST S S SRE
Males Females
Dose G.0% 1.00 2.0% 4.0% 0.08 1.0% 1.0% 4,00
= 3 1 1+ 1 L ] = = R R T R R AR R AR R S s RS S aTaAR ! AR SRS RS S s sns
Intestine Small: Site Unspecified
Caxcinoma
TUMOR RATES " * ' * ' ’ " PO
OVERALL (a) 1/50 (W) 2/50 (48} 3750 (&%) 0/50 (0%) 0/50 (OV) 0/50 (0%) /50 (0w) 0/50 (0%)
POLY~] RATE (h) 1/745.94 2/44.10 3/745.14 0/42.12 0/45.83 0/46.13 0/44.12 0/40.09
POLY-) PERCENT (g) 2.2% 4.58 €.7% 0.0% 0.0 0.0 0.0% 0.0%
TERMINAL (4] 1/40 (3W) 2/3% (5%) 17315 ({9%) 0/34 {0O%) 0/37 (09) 0/38 (0%) 0/)8 (0%} 0733 (0%)
FIRST INCIDENCE 729 (T) 72% (T) T28 (T) —-- - -— -—- -—
STATISTICAL TESTS
LIFE TABLE P=0.396N P=0.491 P=0.25%8 P=0.5)2N {e) Lle} {a) {e)
POLY ] P=0.371R P=0.406 Pn(,299 P=0.517n (o) {a) (a) (e)
POLY 1.5 P=0.362N P=0.4089 P=0.30} P=0.511N (e) {e) {a) (e}
POLY 6 =0.J90N P=0,485 $=0.2192 P=0.523N () {a) {e) {e)
LOGXSTIC REGQRESSION P=0.336N P=0.491 P=0,.258 (a}) (e) {e) {e) (e)
COCH-ARM / FISHERS P«0.331N P=0,500 P=0,309 P=0.500N le} te) e} {e)
E ] R S N N R R R N NN T e e . S R AR A R A S N N X S S s ST S N N S S s R I R T T S e e n s e ey e e e e 2
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Statistical Analysis of Primary Tumors in Mice(DPSCIF1)

EXPERINERT: 08031 TRST: 06

Terminal Sacrifice at 105 weeks

Page 4

DIPROPYLENE GLYCOL

DRSS ESERSE A NER =SS ERsss 'uul"”"“u““““"““""“""““un"”"“"""""““""""“““H""“ul'I"”"H"""H“““““"u"-..“"“"""“""““Huﬂ""“
Nales Pensles
Dose 0.00 1.0% .00 4.0% 0.0% 1.08 1.0% 4.0%
s==pnas =% = === SRme === RSN CS T ERSERITIBRRMITS= S
Intestine Swmall: Site Unspecified
Polyp Menonatous
TUMOR RATES ' ' ’ ’ ' ¢ ' "
QVERALL ({a) 2/50 (4%) 3/50 (6%} 0/50 (0O%) 0/50 (0A) 0/50 (0%) 1/50 (2%) 1750 (2V) 0/50 (0%}
POLY-] RME (b) 2/745.94 J/ed.10 0/45.14 0/42.12 0/45.8) 1/46.73 1/44.12 0/40.0%
POLY-3 PERCENT (g) 4.40 €.8% 0.0% 0.0% 0.0% 1.28 .0 0.08
TERMINAL (&) 2740 (5%) 3/39 (B%) 0/35% (0N) 0/34 (08} 0717 (OV%) 1738 (3%) 1/38 (%) 0/33 (0%)
PIRST YNCTIDENCE 728 (T) 72% (T) - -—— - 728 (T) 728 (T) ——
STATISTICAL TESTS
LIFE TABLR P=0. 093N P=0. 480 P=0.266N P=0. 275N P=0, 622N BP=0.50% P=§.505 {e)
pOLY ) P=0.079N P=0.481 F=0.2418 P=0.257T0 P=0.829N P=0.502 p=0.492 (o)
POLY 1.5 P=Q. 076N Pa(.483 P=0.2319% P=0.250N P=0.610N P=0.502 P=0.496 (e)
POLY 6 P=0.082N P=0.481 P=0.2458 P=0.261N P=0, 69N P=0.502 p=0_490 (e}
LOGISTIC REGRESSION p=0.093IN P=0.488 {e) {e) {n}) B=0.505 p=0.505 {e)
COCH-ARN / FISHERS P=0.073N P=0.500 P=0.247R P20,247N P=0.595N P=0.500 P=0.500 {e)
saEmEEE=== ESInw Exs - e L] =2 =3 =s=zasnus amz== Smsuss=ss====z==
Nales Pemales
Dose 0.0% 1.0% 2.0 4.0n 0.0% 1.0% 1.08 4.0%
= RS =NSEISESSSS= EETECnssassEs syt AR RSN ESAR ARSI IS SSRSS S S SN e == SOREXRES==S=
Isleta, Pancreatic
Adenocma
TIMOA RATES )
OVERALL {a) 0/50 (O8] 0/50 (0%) 1/50 (2%} 0/49 (0%} 1/50 (4%) 0/50 (00} 0/50 (0%} 1750 {2%)
POLY-3 RATR (b) 0/45.94 0/44.10 1745.45 0/41.99 1/45.83 0/46.33 0/44.12 1/40.93
POLY-3} PERCENT (g) 0.0% 0.0% 2.2% 0.0% 4,48 0.0% 9.0% 2.0
TERMINAL (d) 0740 (0%} 0/39 (0%} 0/35 (ov} 0/34 (OW) 1/37 (5%} 0/38 (0%} 0/38 (0%) 0/33 (o)
FIRST INCIDENCE -—- - 645 —— 728 (M) —— -== 395
STATISTICAL TESTS
LIFR TABLE P=0.688 (e} P=0.505 {e) P=0. 483N =0 .232N pP=0.232M B=0.51SN
POLY 3 P=0.66S {e) P=0.498 {e) P=0 . 461N P=0.235N P=0,246N P=0.539N
POLY 1.5 P=0.676 Q] P=0.49% (e} P=0.462N P=0.235% P=0.242N P=0.527N
POLY 6 P=0.655 (o) P=0.495 {s} Pal. 459 Pal, 235N P=0, 2488 P=0.55IN
LOGISTIC REGRESSION P=0.702 {e) P=0.493 0] P=0.3758 {e) {e) P=0.4I9N
COCH-ARM / PISHERS p=0.692 {a) P=0.500 (e) P=0.461N P=0.247N P=0.247TN P=0.500N
== BsETSx=== erEmNR LS EE S ERRRIE S S eSS SR S S I NN AR I RS AR T S T e SRR RT T 2R Raas m—m s emymz===
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05/15/01 EXPERINENT: 88031 TEST: 06 Page 5
Statistical Analysia of Primary Tumors in Mice(B6CIF1) - DIPROPYLENE GLYCOL
Terminal Sacrifice at 105 weeks
BEE = = R R R e s S I R R R R R R R I RN A R I I AR A N I TR N R R AR R L T R T AR T L T S RS S SIS
Males Pemalaes
Dose 0.0% 1.0% 2.00% 1.0% 0.08 1.0% 2.0% 4.08
nEs b+ Smm=max -2 . -+ 4+t -+ -t} 3 R T R e T N e EEE R I oS ETE =+ RBESS==
Liver ’
Hemangioma
TUMOR RATES
OVERALL (a) 1/50 (2%) 1/50 (2w) 1/50 (4%) 0749 (0%} 1750 (2%) a/50 (0%) 1/50 (2%} 1750 (2%}
POLY-3 RATE (D) 1/45.%4 1/44.10 1/45.14 0/41.9% 1/45.83 0/46.13 1/44.12 1/80.0%
POLY-31 PERCENT (g} 1.2% 2.2% 4.4% 0.0% 2.2% 0.0% 1.3% 2.5\
TERMINAL (d) 1740 (3%) 1/39 (3%} 2/35 (6%} 0/34 (0%) 1737 (W) /18 (O%) 1738 (3%) 1733 (%)
FIRST INCIDENCR 729 (T) 729 (T) 729 (T) — 729 (T} -—= 728 (T} 728 {T|
STATISTICAL TBSTS
LIFE TABLR P=0. 4154 P=0,756 P=0.453 P=0.512N Pz0.509 P=0.495N P=0.756M P=0.736
POLY 3 P=0,.)93N P=0,751 P=0.494 P=0.518N P=0.495 P=0, 498N P=0.752 P=0,730
POLY 1.5 P=0_185N P=0.753 P=0.497 P=0.5130 P=0.508 P=0. 498N P=0.756 P=0.740
POLY 6 B=0,402NW P=0.751 Pa0.487 Pu§ . 523N P=0.48) P=0, 49BN P=0.750 P=0.721
LOGISTIC REGRESSION P=0. 415N P=0,756 P=0.453 {e) $=0.509 {e) P=0.756N P=0.73§
COCH-ARN / FISHERS P=0.372K8 P=0. 7538 P=0.500 P=0.505N P=0.519 P=0. 500N P=0.753N P=20.751N
Hales Yamales

Dotte 0.0% 1.0% 2.0 4,08 0.0% 1.08 2.0% 4.0

SITETTIBR S==s = S=ESansST oo sosssss === s====zmx=z=T E=EsRSs=ma=oc
Liver

Hemangicosarcoma

TUMOR RATES
OVERALL (a} 0/50 (0%) 3/50 (6%) 1750 (2%) /49 (42} 2/50 (4%) 0/50 (0%) 0/50 (0%) 0750 (0%)
POLY~-] RATR (b} 0/45.%4 3/44.10 1/45.15 2/41.9%9% 2/45.83 0/46.33 0/44.12 0/40.0%
POLY-3 PERCENT (g} 0.0% 6.0% 2.2% 4.80% 4.4% 0.0% 0.0% 0.0t
TERMINAL (d) 0/40 (0%) 3739 (B\) 0735 (08) 2/34 (6%} 2/37 (5%) 0738 (0%) 0/38 (O%) 0/3) (0%)
FIRST INCIDENCE - 729 (T} 727 729 (T) 728 (T) - ——- -
STATISTICAL TESTS
LIFE TABLU P=0.280 r=0.117 P=0.479 Px0.203 P=0.1220 P=0.232N P=0.232N P=0.264N
POLY 3 P=0, 239 P=0.111 P=20.497 P=0, 118 P=0.111R P=0, 215N P=0.246N P=0.268N
POLY L.5 P=0.J10 P=0,11) P=0.496 r=0.223 P=0.1120 P=0,2)5N £=0.242N P=0.258N
POLY 6 P=0.289 P=0.111 P=0.493 Px0.3212 ?=0.1090 P=0,2I5N B=0.246N P=0.278N
LOGISTIC RBGRESSION p=0.278 P=0.117 Px0.4812 PrQ.203 P=0.121N {e) (@) {a)
COCH-ARM / FISHERS P=0.330 P=0.121 P=0.500 P=g.242 P=0.1158 Pa0.24M P=0.247¥ P=0.24"TN
£ = SeESSeTETSERARS=S=== mmEmme=ssas EEEENEEERS ST oS

R TR RN EErICASEERNEES —EOREE S
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Stactistical Analysis of Primary Tumors in Mice(B6C3IF1) - DEPROPYLENE GLYCOL
Terminal Sacrifice at 105 weeks
ARE IEEr2estEAXERELIEERE ENE RS EEmE A EE Rl R T T I e RS R S ST aAR LSS ERER ST RN =
Maleg Pemales
Dose 0.0% 1.0% 2.08 4.0% 0.0% 1.0% 2.0% 4.0%
= mady AR SRS TS S SN EST RS - sSsscsosnTaSIans -3 44—+ ERTSTSSS RIR=
Liver
Hepatoblastoma
TUMOR RATES
OVERALL (a) 0/50 (0%) 0/50 (0%) 4/50 (88) 1749 (2%) a/50 (0N} Q/50 (0% L/50 (2%) 0/50 (O%)
POLY-) RATH (b) 0/45.54 0/44.10 €/746.37 1/742.22 0/45.83 0/46.33 1/44.26 0/40.09
POLY-3 PERCENT (¢) 0.0% 0.0 B.6% Z.4% 0.00 0.00 .30 D.0%
TERMINAL (d4) 0740 (0%) 0739 (O%) 0735 (OW) 0734 (0O%) 0/37 (0%) 0738 {0V} 0738 (0V) 0/33 (0%
PIRST INCIDENCX ——e -— 616 668 - -—- 693 -——
STATISTICAL TRBSTS
LIFR TABLK P=0, 223 (e} P=0.068 P=0.480 P=0.671 {e) P=0.430 {e)
POLY J P=0.207 {a) P=0,061 P=0.48) P=0.634 {e] P=(.493 {e)
POLY 1.5 Px0.218 {e) P=0.061 P=0.488 P=0, 654 {el] =0.496 {e)
POLY 6 P=0.197 (e) P=0.061 =0.479 P=0.616 {e) P=0.492 {e)
LOGISTIC REGRESSION P=0.261 (2) P=0.056 P=0,.514 P=0.69] {e) P=0.500 {e}
COCH-ARM / PISHERS =0,239 (£Y] P=0.059 P=0.495 P=0,.694 {e) P=0.500 {e)
-+ £ 3 ] === e St e RN IR S E IECTI SR IR E S SR EERITSSICERIRS
Wales Females
Dose 0.08 1.0% 2,08 .00 0.0 1.0% 2.0% 4.00
mEmmoSEREE RN s PRSI L e S T N I N E R S RE R SRS SR IETRST R =R A S e NS T I NERATTT
Liver
Hepatocellular Adenoma
TUMOR RATES
OQVERALL (a) 17/50 (34%) 17/50 (34%) 20/50 (40%) 6749 (129) 11750 (22%) 14/50 (28%) 12/50 (24%) 11/50 {22W)
POLY-3 RATE (b) 17/46.41 17/744.10 20/46.26 6/42.9% 11/746.08 14/46.65 12/44.12 11/40.68
POLY-) FERRCENT (g) 4. 6¢ 36.60 43.2% 14.0% 21.5% 30.0% 27.2% 27.0%
PTERMINAL (d) 16740 (408) 17719 (44%) 17735 (49%) 4/34 (12%) 9737 {24%) 12/38 (32%) 12/38 {32%) 10/31 (30N)
PIRST INCIDERCE 592 729 (T} 542 464 693 687 728 (T) 542
BTATISTICAL TESTS
LIPRE TABLE P=0.029N* P=0.548 P=0.187 p=0, 025N P=0.485 P=0.347 P=0.522 P=0.46€
POLY 1 P=0.011N* P=0.511 p=0.330 P=0.012N% P=0.468 P=0.J33 P=0.452 P=0.464
POLY 1.5 p=0.010N* P=0.530 P=0.337 r=0.0L0N* P=0,520 P=0,.334 P=0.472 P=0. 567
POLY 6 e=0,01IN* P=0.501 P=0.314 P=0.0L3N" P=0.421 P=0.J30 P=0,434 P=0.424
LOGISTIC REGRESSION P=Q.015N*  P=0.524 P=0.305 P=0,0140> |P=0.412 P20.327 P=0.452 P=0.421
COCH-ARM / FISHERS P=0.010N" P20.5638 P=0.319 P=0,009N" P=0, 455N P=0.322 P=0.500 £=0, 5950
=sE 2+ 2 i+ 13- + R+ 3 3 PR3+ P F -t -t Rt R et 10

s mER R T R T S I T e AN AR IRERAETESE IR SRS SRS SSSRR




NR1ENLr AA

FAUL 447904

oA

8/13/01 11

American Chemistry

Data;: 05/15/01 EXPERIMENT: 68031 TEST: 06 Page 7
Statistical Analysis of Primary Tumors in Wice {B6C3F1) - DIFROPYLENE GLYCOL
Terminal Sacrifice at 105 weeka
FEEEaIEEsETE == === 2mESDRs £ i 2 ¥ 1 - F =+ 5t -t 1 F 3
Nales ¥ema les
Doss .00 1.00 2.0% 4.01 Q.00 1.0 .00 4.00
A AR NS N R E I R R e s S A RN T T NN e T S TS I N e e e e e RS I =R t 3 X 12 =—m===

Liver
Hepatocellular Carcinoma

_—m e mron—-—— ———-

—— e mrmr————-———--————

Hepatacsllular Carcinoma or Hepatoblastoma

TUNOR RATES
OVERALL (a) 14/50 (28%) 10/50 (20%) 11/50 (22%) 16749 (33%) |7/50 (14n} 1/50 (4W) 2/50 (4N) 2/50 (48)
POLY-3 RATR (b} 14/7489.44 10/46.12 11/46.50 16/45.31 7/46.24 2/46.33 2/44.12 2/40.638
POLY~) PERCENT (g} 18.32 21.7% 23.7% I5.1% 15.10 £.3% 4.5% 4.9
TERMTINAL (d) 5740 (13%) 5/3% (1) 6/35 (17%) 1/34 (11%) 5/37 (148) 2/38 (S5%) 2/38 (5%) 1733 (3N)
PIRST INRCIDENCH 416 501 616 4151 6§21 728 (T) 728 (T) 542
STANTISTICAL TESTS
LIFR TABLE £=0.175 P=0.299N P=0.410N P=0.206 P=0.090N £=0.079N P=0.0828 P=0.121IN
POLY 3 P=0.200 P=0.)06N P=0,)88N P=0.306 B=0, 081N P=0.07T8N P=0.090M P=0.1138
POLY 1.5 P=0.217 Pz0.2¢7N P=0.160N P=0 . 324 p=0,0768 P=0.0778 P=0.086N Px0. LO1IN
20LY 6 ) P=0.18)3 Px0.1190 P=Q. 425N ?=0.282 P=0. 085N P=0. 080N P=0.094N P=0.125N
LOGISTIC RRGRESSION P=0.303 Px0.160N P=0.206N PaQ,.549 Pa(. 001N P=0.078N P=0.090N P=0.095N
COCH-ARN / PYSHERS P=0. 243 P=0.241N r=0.322N P=0.380 P=0.066N P=0. 080N P=0.080N P=0, 080N

= TERI=S = ESI RIS ESSERR ===== [ - 2 == g S F L 35 1 ]

Nalas Femalex

Dowa 0.0% 1.00 1.0% 4.0 0.0% 1.0% 1.0% §.0%
BE | =+ 1 1] ne ...u“""“u“"n“"“"“"“"u"u"un."'""“""n"““““““"“H""”“nn'."“"‘ll.l"""""""u""“"""u‘.."""""“Iu'"”“”"“""“.ﬂ""“""

TUMOR RATES
QVERALL (n) 14/50 (28%) 10/50 (210%] 13/50 (26%) 16749 (33%) |7/50 (14%) /50 (4%) 1/5€ {6y} /50 (4%}
POLY-3 RATR (b) 14/49.44 10/46.13 13/47.02 16/745.01 7/46.24 1/46.33 3/44.126 2/740.68
POLY-3 PERCENT (g) 28.1% 1. 27. 7% 35.9% 15,1% 4.3% 6.6% 4.9%
TERNINAL (d) 5740 (13%) 3/39 (13%) 6/35 (17%) 1/34 (11%) 5/37 (14w} 1/38 (5%) 2/38 (5%) 1733 (3w}
PIRST INCIDENCE 416 501 6§16 51 €11 128 (T) 633 542
STATISTICAL TEATS
LIFE TABLK P=0.165 P=0.299N P=0.57200 ?=0.286 P=0, 111N P=z0.079N P=0. 163N P=0, 121N
POLY 3 P=0.186 P=0, 306N P=0.561N P=0.306 P=0.101x P=0,.078M P=0.1758 P=0.L13N
POLY 1.5 P=0.202 P=0.287N P=0. 536N P=0.334 =0, 095N P=0.07IN P=0.168Y4 P=0. 10N
POLY 6 P=0. 169 P=0.319N P=(.568 P=0.281 P=0.1078 P=0.080N Pz0.181N P=0.125N
LOGISTIC REGRESSION P=0.289 P20.160N P=Q. 4620 P=0.549 P=0.097H P=0.078N P=0.1728 P=0Q.095N
COCH-ARK / FISHERS P=0.228 Pa0.241IN P=0.SD00N P=0.388 P=0. 080N P=0. 080N P=0. 159N P=0.080N
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DIPROPYLENE GLYCOL

ZERRRE=S=Z= == ""n“““““"“““"“"“.“.‘.“H“"""“"““““""““"““"".'.“""“"“““""“""“"""“"““"“"Hnu““
Hales Females
Dose 0.0% 1.0% 2.0% 4.00 0.0V 1.0% 1.0% 4.00
"u.'.I'“u-".In“““"""“"Iu"“‘n»“n“”"".“.'""““.u“h““"“““"““'l'““"'““”“"“““""“ﬂ““"ﬁ"""‘”.ﬁ"""““""“”M“..lll'l"“"H“"“"
Liver
Hepatocellular Carcinoma or Hepatocellular Adenoma
TUMOR RATES
OQVERALL (a) 29750 (58%) 25750 (50%) 28/50 (568} 21/49 (43v) |17/50 (348) 15/50 (JOv} 13/50 (26%) 13/50 (26%)
POLY-) RATE (b) 19/49.44 25/46.13 28747.61 21/46.31 17/46.45 15/46.65 13/44.112 13/41.27
POLY-) PERCENT (g} 59.7% 54.2¢ 58. 8% 15.4% 36.68 N 29.5% 31.58
ITERMINAL (d) 20740 (50%) 20739 (51%) 20735 (57%) 10/34 (29%) [13/37 (35%) 1M/38 (34%}) 13738 (J4%) 11/11 (33W)
FIRST INCIDENCE 416 501 542 451 6a1 687 T28 () 542
STATISTICAL TESTS
LIPE TABLE P=0.316N P=0, )56N P=0.44] P=0.266N P=0.355N £=0.)91N P=(0.241R P=0.406N
POLY 3 P=0.126R P=0.408N P=0.576 P=0.1358 P=0.345N P=0.409N P=0.3100 £=0.3%21
POLY 1.5 P=0.116N P=0,366N P=0.352N P=0.120N P=0.301N P=0.404N P=0.206N P=0. 346N
POLY 6 P=0.1378 Px0. 037N P=0.532 P=0.146N8 P=0.387N P=0.419% P=0.335N P=0_436N
LOGISTIC REGRESSION P=0.102N P=0. 284N P=0.489N P=0.059N P=0.408N P=0.402N P=0.306N P=0. 10N
COCH-ARM / PISHERS P=0.104N P=0.274% P . 500N P=0.096N P=0.215N P=0.415N P20.257R P=0.257R
SE WY PR E== SE 22 szsam= EESSIEI=ST EEEEITESFNE AR ST TS TS oma mEes ezzsz=xem
Males Pemales
Doee 0.0% 1.0 .00 4.0% 0.0% 1.0% 2.08 4.0%
- BETTEEIRI=E2T EESEI SR aEsERNELEEEESE S E AR ARSI E NN E N A NA RS SE SR ESEIE S e RAGESEE RERE
Liver
Hepatovellular Carcinoma, Hepatocellulax Adenoma,
or Hepatoblastoma ’
TUMOR RATES
OVERALL (a) 29/50 (58%) 25/50 (30%) 26/50 (S&N) 21/49 (43%) [17/50 (34%) 15/50 (30%) 14/50 (29%) 13/50 (26%)
POLY-3 RATE (b) 29/49.44 15/46.13 18/47.81 21/46.21 17/46.49 15/46.85 14/744.26 13/741.21
POLY-3 PBRCENT (g) 59.7% 54.28 58.8% 45. 4% 36.60 32.2% 31.6% J1.58
TERMINAL {(d) 20/40 (504) 20739 (51N} 20/35 (57%) 10/34 (23%) 111/37 (35%) 13718 (348) 13/)8 (34%) 11/33 (3w}
FIRST INMCIDENCE 416 501 542 451 621 667 §9) 542
STATISTICAL TESTS
LIFE TABLE P=0,316N P=0.3156R P=0.44) P=(0.266N P=0.3718 P=0,391N P=0.J13N P=0. 406N
POLY 3 P=0.126N P=0. 408 £=0.576 P=0.1)5N P=0.360N P=0.409N8 £=0.392N P=0.392N
POLY 1.5 P=0.1160 P=0.168N P=0.55INR P=0.1208 P=0.315K P=0.4048 P=0.366N P=0.345N
POLY 6 P=0.137T0 P=0.437TH P=0.532 P=0,148N P=0.403N P20 . 4198 P=0.416N =0. 438N
LOGISTIC REGRESSION P=0.102N P=0.264N P=0. 489N P=0.059R P20 .4208 P=0. 402N P=0,392N =0. 430N
COCH-ARM / FISHERS P=0.104N P=0.274N P=0.5008 Pud. 096N P=0,224N P=0. 415N P=(.333N P=0.25TH
Smm e L PE PR Sy TREEErIRIRISOISESS=S2TEART L sazsmm==s =mm o= xommmsmmma= —— e
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Data: 05/15/01 EXFERIMENT: 88031 TBST: 06 Page 9
statistical Analysis of Primary Tumors in Mice{B6C3F1) - DIPROPYLENE CLYCOL
Terminal Sacrifice at 105 weeks
BTN EENTI S CTEERT S TN ES S 2RSS E=XT=I W = TR S=mc==mmen =T=T= = EEEZISARg==S%
Nales Fomales
Dase 0.0% 1.0% 2.00 4.0% 0.0% 1.08 2.0% 4.0,
k1 aEe Y SR T R N R R R R N AN I T NSRS AAN I EE ss==sSEEsEES==x TNmREETEesse T SRR 3+ 1 3
Lung
Alveclar/Bronchiolar Adencma
TUMOR RATES o
OVERALL (a) 3750 (6V) 9/50 (18%) S5/50 (loW) (/49 (9%) /50 (4%) 0/50 (09) 4749 (8Y) 1/50 (28}
POLY-3 RATE (b) 3/46.30 9/44.10 5/46.15 4/41.99 2/45.83 0/46.31 1/44.07 1/40.09
POLY-3 PRRCENT (g) 6.5% 20.4% 10.8% 9.5% 4.49 0.0% .18 .5%
TERMINAL (d) 2/40 (50) 9/39 (213%) 2/35 (68) 4/34 {12%) 2/37 (5%) 0/38 {0N) 37368 (8y) 1/33 (3a)
PIRST INCIDENCE 629 729 (T) 542 1728 (T} 726 {T] - 576 728 T}
STATISTICAL TRETS
LIFE TABLRE P=0.557 P=0.056 P=0.322 P=0. 417 P=0.577 P=0.23IN P=0.1¢5 P=0.540N
POLY 3 P=0.526N P=0.048 » P=0.355 P=0.447 P=0.543 P20,235N P=0_319 P=0. 546N
POLY 1.5 P20, SOMN P=0.051 P=0.357 P=0.46] P=0.569% P=0.235N P=0.323 P=0.531N
POLY 6 P=0. 551X P=0,047 * P=0.348 P=(.431 Pu(,.520 P=20.1)3N Pm0.319 P=0.560N
LOGISTIC REGRESSION P=0,503N P=0.052 P=0.359 P=0.448 P=0,.588 (e} P=0.322 P20, 540N
COCH-ARM / FISHMERS P=0, 468N P=0.061 P=0.357 P=0.489 P=0. 578N P=0.24TN P=0.129 P=0,500R
EAXATBEET=TS=T Ee 33— -1 % 1t 3} ¢ ESERXSIEAESmCSESCSSRERERE EREE N gt 1t = P i i bt Y F 4+
Malas Femalea
Dose 0.0% 1.00 2.0% 4.0% a.0% 1.08 1.0% 4.00
EEETTETEERE mesrErEs EmRRE S mEEE T R A R S S S S RN E T S s e oSS AR RS S I SRR
Laomg
Alveolar/Bronchiolar Careinoma
TUMOR RATES
OVERALL (a) 3/50 (6%} 5/50 {10%) 8/50 (16%) 4/49 (8%) 1/50 (48) 2/50 (&%) 2749 (48) 2/50 (4%)
POLY-3 RATE (b) 3/45.54 5/44.135 8/46.56 4/41.99 1745.8) 2/46.33 2/743.84 2/40.0%
POLY-3 PHRCENT (g) €.5¢ 1. n 17.2% $.5% 4.4% 4.3% 4.60 5.08
TERMINAL (d) 31/40 (8V) 4739 (10%) 5/35 {14%) 4734 {12%) 2737 (5W) 2/38 (5%} 1738 (3%) 2/3) (6W]
PIRST INCIDBNCH 729 (T) 661 4954 729 (T) 728 (T) 728 (T) 654 728 (T)
STATISTICAL TEBTS .
LIPE TABLR P=0.332 r=0.344 P=0.076 P=0.411 P=0.544 P=0. 686N P=0.688N P=0.654
POLY 3 P=0.366 P=0.3317 P=0.102 P=0.451 P=l.529 Ps0. 690N P=0.6178 P=0, 645
POLY 1.5 P=0.388 P=0.341 P=0.102 P=0,465 P=0.550 P=0, 689N P=0.681 P=0, 661
POLY 6 P20, 343 P=0.139 P=0.100 P=0.438 P=0.512 P=0.691N P=0.678 P=0.630
TOGISTIC RRGRESSIOR P=0, 104 Px0.33) P=0.102 p=0.411 P=0.524 P=0.606N Pu{, 641 P=0.65¢4
QOCR-ARM / FISHBRS P=0,.4112 P=0.357 P=0.100 P=0.899 P=0.595 ?=0,.691iN P=0.604 P=0, 691N
ARRw 2RT=ERD N N N R S T R N I R I S AR NI I R SN T N A N I NN S T SRR A S ER N AR RSS2
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Page 10
DIPROPYLENE GLYCOL

= =R===== ESNES ErEEEEssEINEERERET " == eEEECSCSE=co=RIE =23 sR===
Males Females
Dose 0.0% 1.0% 2.0% 4.0% 0.0\ 1.00 .08 4.08
na == == Em2RSSE=SF L3 1 ] = ESARNERMEER=Z ErOREUTSRERETSESRRIIRERTIIS
Lang
Alveolar/Bronchiolar Carcincma or Alveolsr/Bronchiolarx
Adenoma .
TUMOR RATES
OVERALL {a) 6/50 (123} 14/50 (20%) 11750 (26%] 8/49 (16%) 3/50 (68) 2/50 (&%) 6749 (128} 3750 (6%)
POLY-3 RATR (b} 6/46.30 14/44.35 13767.56 8741.9% 1/45.83 2/46.3) 6/44.34 1/40.09
POLY-3 PERCENT (g} 13.00% 31.6% 27.0% 19.1% §.60 4.3% 13.5 7.5%
TRAMINAL (d) 5740 (13%) 137319 {33%) 7/35 (20%) 8734 (24%) [)/37 (BW) 2/38 (5W) 4738 (11%) 3/33 |9V)
PFIRST INCIDENCE 629 661 494 729 {T) 728 (T) 728 (T) 576 728 {T)
STATISTICAL TRSTS
LIFE TADLE P=0.370 P=0.035 * pe(.048 * P=0.270 P=0.386 P=0.488N P=0.252 p=0,6190
POLY 3 P=0.422 P=0.028 * P=0.068 P=0.312 P=0.359 P=0.495N0 P=0.226 P=0.593
POLY 1.5 P=0.458 P=0.020 * Pa(.066 P=0.334 P=0.390 P=Q, 495N P20.238 P=0,620
POLY 6 P=0.384 P=§.027 * P=0.068 P=0,291 P=0.33] P=0.4%6N p=0.220 P=0.580
LOGISTIC REGRBSSION P=0.474 P=0.030 * P=0.064 ?=0.297 P=0,381 P=0.4088N 8=0.227 P=0.610
COCH-ARY / PFISHERS P=0.514 P=0.039 * P=0.062 £20.371 P=0.46] P=0.500N P=0.233 =0 .661IN
= ST EWMEN == TES AEmEaFEEITEIIJISS SERRSSSSSSSERRIT RS
Males Pamales
Dosea 0.0% 1.0% .00 4.0% 0.0% 1.0% 2.0% 4.0%
- e =, llnﬂ"I'llh”u'."lll““u.."'ul"".'“""“““""i”““““l.l"“nn,“""..l =EmmsaERItSaT amm= 34 1
Maswary Glend
Carcinoma or Adenoma
yowoR matES | ' ' ' ' ) 1 T Ty T
OVBRALL (a) 0/50 (0%) a/50 (0%) 0750 (0%} 0/50 (0%) 1750 (4%} 1/50 (2%) 0/50 (0W) 1750 2%)
POLY-3 RATE (b) 0/45.9%4 0/44.10 0/45.14 0/42.12 1745.684 1/46.33 0/44.12 1/40.09
POLY-3 PERCENT lg) 0.0% 0.0% 0.00 0.0% .4 2.2% 0.0% 2.5%
TERMINAL (d) 0/40 (0%) 0719 (0%) 0/35 (0%) 0734 (0%) 1737 (%) 1738 (3V) 0/38 (0W8) 1/33 (3\)
FIRST INCIDERCE m—- —— —— ——- 725 728 (T) - 728 (1)
STATISTICAL TRSTS
LIPE TABLE {e) {e) {e) (e) P=D.400R P=0.49108 P=0.237N P=0.54IN
POLY 3 {e) (e} {e) (e} P=0.378N P=0. 496N P=0.246N P=0.546N
POLY 1.5 [a} (Y] 1C1) (e) p=0.375N P=0.4968 P=0.242N P=0.531l8
POLY € le) (e) (o) {a) P=0.380N P=0.49TH p=0.248N P=0.560N
LOGISTIC REGRESSION {e} {a) {e) {e) P=0.413N P=0.496N P=( . 244N P=0.560N
COCH-ARM / FISHERS (e} {e) ()] {e) P=0.366N P=0.500N P=).247N P=0 . 500N
=R aNEEs l".l."l““"""l..ﬂ""ﬂ'"““““ll”l'l-"""ll 2= - eE s A N R eSS S S S S S N IS N E SRS ST E =SS




NANDLr AA

FALUL 4/ 04

DL

o/13/0L 11

chemistry

American

Date: 05/18/01

EXPERIMENT: 88011 TEST: 06
Statistical Analysis of Primary Tumors in Mice(B&CIFl)
Torminal Bacrifice at 105 weeks

Mammary Gland

EfE ST SERERIREREBMT N s oy o me EEmars s
Nales
Dose 0.08 1.08 z2.0% 4.00 0.0%

Pibroma, Fibroadenoma, Carcinoma, or Adenoma

R RRR N e ey gAY RN S SR

Page 11
DIPROPYLENE GLYCOL
SEamusrEI DRSS Er=cP AT EEEEaSSsaaTarsrE===o
Females
1.0 2.0% 4.00

TUMOR RATES 1 ] ] & 4 ] | ] ]
OVERALL {a) 0/50 (0%) 0/50 (O%) 0/50 (0%} 0/50 (0%} 2750 (4w) 1/56 (2%) 0/50 {o%) 1750 (2%}
POLY~-3 BATE (b} 0/745.9%4 0/44.10 0/45.14 0/42.12 2/745.84 1/46.33 0/44.12 1/40.09
POLY-3 PERCENT (g) 0.0% 0.0% 0.0% 0.0% 4.4 1.2% 0.0% 2.5%
TERMINAL (d] 0740 (0%) 0/3% (0%} @735 (O%) 0/34 (0%) 1737 (%) 17368 {I8) 0/38 (O%) 1733 (3v)
FIRST INCIDENCE - o= --= .-—— 125 728 ) -—- 728 (T)
STATISTICAL TESTS
LIFE TABLE {e) {e) {e) {e) P=0. 400N P=0.491N P=0.23TH e=0, 5410
POLY 3 (o) {e) {e) {a} P=0.178N P=0.4%6N P=0.2460 P=0.546N
POLY 1.5 (e} (e) {a) {e} P=0.3175N P=0, 496N P=0.242N0 P=0.531N
POLY 6 (a) (e} {a) {e} P=0.380N p=0. 497N P=0.2480 P=0,.5600
LOGISTIC REGRESSION {a) (e} {e) (e} Pu(. 413N P=0.4936N Fu0. 2448 P=0.560N
COCH-ARN / FISHERS (a) (e} (@) (e} P=0.366N P20.5008 P=0.247N P=0.500n8
ERES TEEERERERI=2n =SETEEERARR TTTE BN XTI m===a ﬂ"““"“““"'“““"H.."H”ﬂ'.'""“M"““"“l““”uu-.l““""ﬂ"-.H""""""I
Malew Females

Dose 0.0% 1.0% 4.0% 4.0% 0.0% 1.0% 2.0% 4.0
= asms i3 -4 ""uﬂu"""““""ﬂ'“““”H““"l““““““.l"““ﬂ"u“““”unu"'lnﬂuﬂ"“I"“ == =
Meaaentery

Sarcoma NOS
TUMOR RATES T ' 1 P ' ' e T
OVERALL {a) 0/50 (0N) 0/50 (O%) 0/50 (0O%) 0/50 (0%) 0/50 (0%) 2/5Q (av) 0/50 (0%) 0/50 (0%)
POLY-3 RATS (b) 0/45.94 0/44.10 0/45.14 0/42.12 0/45.83 2/46.78 0/44.12 0/40.09
POLY-3 PERCENT (g) 0.08 a.0% 0.0% 0.0 0.0% 4.3% 0.0% 0.0
TERMINAL (d) 0/40 (DV) 0/39 (oW 0735 (0%) 0734 (0VW) 0/37 (0%) 0738 (0%) 0/38 (0%} 0/33 0%)
FIRST INCIDENCE ——— .- - - - 643 - ———
STATISTICAL TRETS
LIFE TABLR {e) {e) (e} (e} P=0.444N P=0,240 {e) {s)
POLY 3 {e) {e) (=) ()] P=0.426N P=0.242 {e) fe)
POLY 1.5 (a) {a) {a) {e) P=(}. 458N PF=0.241 {(n) {e)
POLY § {a) {e) {e) (a} P=0.43IN P=0.241] (e} {e)
LOGISTIC REGRESIION {e) {a) (@) (o) P=0.J85N P=0.216 {a) {e)
COCH-ARM / FISHERS (a} {e) (e} (a} P=0.40SN P=0.247 (=) {e)

EXSSEICEENARESSSH NSRS N RE RS MRS aaw
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Date: 05/15/01 EXPRRIMENT: 88031 TEST: 06 Page 12
Statistical Analysie of Primary Tumors in Nice(B&CIFl) - DIPROPYLENE GLYCOL
Terminal Sacrifice at 105 weeks
EEEINIARSE == S[EEETS =E=a "“u“n".ﬂ“..l.”"“"“.ll'unnu-"...“‘""““"'““'I'"““"ﬂ“"'n““”"
Males Females
Dose 0.0% 1.0% .08 4.0% 0.0n 1.0% 2.08 4.0%
TETERCSSSo=SEEESRESE BE: 1t =X === T=AEREZSS= -+ 3 2 1 5% EREmxemssassgacs2EiBEIRIRIRSSS
Ovary
Cystadenoma
TUMOR RATES
(a) 0/50 (o%) /50 (4%} 2/50 (4%} 1/50 (2%)
POLY-3 RATR (b} 0/45.83 2/46.33 2/44.12 1/740.09
POLY-3 PERCENT {g) 0.0% 4.9% £.5¢ 2.5%
TERMINAL (d) 0737 {OW) 2738 (5%) 2738 {59 1733 (3v)
FIRST INCIDENCE - 728 (1T} 728 (T) 728 i1}
STATISTICAL TESTS
LIFR TABLE P=0.428 P=0.244 P=0.244 P=0.471
POLY 3 $=0,395 Pn0.240 p=0.229 P=0.473
POLY 1.5 P=0.419 B=0.740 P=20.232 P=0 482
POLY 6 P=0.374 P=0.219 P=0,226 P=0,466
LOGISTIC REBGRESSION {e) P=0.244 P=0.244 =0 .47T7
COCH-ARM / FISHERS P=0.469 Px0.247 P=0.247 P=0.500
RE=SSTaEes zam== S CZERMANEESCESSSITI TS
Males Females
ﬁﬂon. 0.0% 1.00 2.6% 4.0% 0.0% 1.08 2.0% 4.0%
EREErarssErZrESSREES ESNTSESaRETERES = PR RTaNC e IR SN a D S s I SN AT AR CARSSAgRR T TR ERERS TS
Pituitary Gland: Pars Distalis or Unspecilied 8ite
Menoma
TUMOR RATES
OVERALL (a) 0/43 (0Y) 0748 (ON) 0/49% (0V%) 0/49 (0%} 1749 (a%) 3748 (6%) 3749 (&%) 3749 (S%)
POLY-3 RATE (b) 0/45.41 0/42.52 0/44.16 0/41.99% 1/745.81 3745.47 31/43,56¢ 1.
POLY-3 PERCENT (g) 0.0% 0.0% 0.0% 0.08 2.2% 6.6 6.9% 7.6%
TRRNINAL (4) 0/40 (0V) 0739 (0%} 0/34 (0%) 0/34 (0O%) 1737 (3%) 3738 (8Y%) 3738 (8%) /32 (6%)
FIRST INCIDENCE -—— -—— - - 728 (T) 728 (T) 728 (T 654
STATISTICAL TESTS
LIFE TABLE (e) la) {e} (e) P=0.226 P=0.314 P=0.314 P=0,254
POLY 3 {e) [e) (a) (e} P=0.218 P=0,30) P=0.287 =0,25]
POLY 1.5 (@) [e) {e}) {e) P=0.238 P=0.304 P=0.2913 P=0.268
POLY & (e] (e} (el (e] P=0.203 P=0.302 P=0.265 P=0,242
LOGISTIC REGRESSION {a} (e} {e) {e) p=0.206 P=0.314 P=0.314 P20.24Y
COCH-ARM / PYSHERS te) {e} {e} te) P=0.292 P=0.309 £=0.309 P=0.309
l'-ll“"un."“”Iﬁ"“"““"“”“"“""“"”lﬂﬂ““"“"“““"““u.n“uu““n“""“"lh”"““..‘l""“"“”l“"““““““".ﬂu“““"“""“l ======a =

E=u®




pate: 05/15/01 EXEBRIMENT: 08031 TEST: 06 page 13

PAUL 4B/04 n1gntirAA

8/13/01 11:0¢

American Chemistry

gtatistical Analysis of Primary Tumora in Mice(R6C3F1) - DIPROPYLENE GLYCOL
Terminal Sacrifice at 105 weeks
= ZEEREXSITZTR SEESREREEX=T Y Ittt -ttt st === EESESTEREEANERTR SN SR
Males Pemales

Dome 0.0% 1.0% 2.0% 4.00 0.08 1.0% 1.0% 4.0%

L ] =8 SEEZS==S ERXREETERIS '“"“"“"n“““"““""“"“"“"""“"“"“n"”“““ﬂ““"H m==E=RT =
Skin

Sarcoma NOS
TIMOR RATES ' ' ' ' » ' TTw e -
OVERALL (=) 0/50 (0O%) 0/750 (0%) 0/50 (aV) 0/50 (0%) 2750 (4%} 7750 (14%) 2/50 {4%) 3/50 (6N)
POLY-3 RATE (b) 0/45.94 0/44.10 0/45.14 0/42.12 2/746.35 7/47.51 2/44.580 3/40.63
POLY-3 PXRCENT (g9) 0.0% 0.0% 0.0% 0.00 4.3% 14.7% 4.5% T.48
TERMINAL (&) 0740 (D%) 6/39 (0%) 0/35 {0%) 0/34 (0% 1737 {3%) 2/38 (5%) 0/38 (0%) 2/33 (68)
PIRST INCIDENCE —— —— - ——— 570 561 576 565
STATISTICAL TESTS
LIFR TABLH (e} (C1) (1] (@) Pul.564N P=0.095 P=0. 682 =0.425
POLY 3 ()] {e) (o) {e) P=0.53I0 e=0.085 P=Q. 6812 =0._ 440
POLY 1.5 (a) {e) {e) {e) P=0.5148 Bu(. 084 Pa20.687 B=0.45%
POLY 6 {e)} {e) {e} {e) P=0,55 P=0.087 P=0.681 P=0.424
LOGISTIC REGRESSION {a) {a) (a) {e) P=0.400N P20, 065 £=0. 586N ex0.517
COCH-ARM / FISHERS (e} {e) (e} (e) P=0.463N Ps=0.080 P=0.591R p=0.500
SERE SN 1] =mmes ITEERD == mmeonEs e -
¥ales Females
Dose 0.0% 1.0% 2.0 4.0% 0.0% 1.00 2.0% 4.0%
= t 132 %} RESR as = X oS RESIREIS=SCEER =25, MERR

Stomach, Porestomach
Squamous Cell Carcinoma or Paplilloma Bquamoue

TUBOR RATES * & L ] # ] ¥ ¥
OVERALL (a) 1/50 (2%) 0/50 (0%) 0/50 (QW) 0/50 (a%) 2/50 (4n) 1/50 (2%) 0/50 (O%) 1/50 (M)
POLY-3 RATE (b} L/45.5%4 0/44.10 0/45.14 0/42.12 2/45.63 L/46.40 0/44.12 1/40.0%
POLY-) PERCENT (g) 2.2% 0.0% 0.0% 0.0% 4.4% 2.2% 0.0% a.5%
TERMINAL (4) L/40 (3%) 0/39 (0%) 0733 (0V) 0/34 (0%) 2/17 (54) 0/)8 (0%) 0/38 (0%} 1733 (%)
TIRST TRCIDENCE 729 (T} - - - 728 (T) 711 - 728 {T)

LIFX TABLE P=0.J27N P=0.503N P=0.527n P=0.312N P=0.402H0 P=0.431N P=0.23IN P=0.540N
POLY 1] P=0.294N P=0.506N P=0.S04N P=0.517N P=0.378R P20, 496N P=0.246N P=0 . 546N
POLY 1.5 B=0.297R P=0.506N P=0, 502N P=0.511IN P=0.3758 P=0. 496N P=0.2420 P=0,5J1IN
POLY 6 Pa0.292N P=0,508N P=0.507N P=Q.52IN P=0.380N P=0. 4968 P=0.2488 P=0.560N
LOGISTIC RECRESSION P=0.)27R {a) (s} (a) P=0.418N P=0.A97K (e} Pal . 540K
COCH-ARM / PISHERS P=0.J06N P=0.500N P=0 . 500N Pul. 3000 P=0.366N P=0 . SOOR P=0.247N P=0. 500N
WSEIRZSZSE SSSSSSZRRERIE ] Z=== EEmE e s S AR NN L AR ROR LS E S S S ESS SRS ESR SR
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DIPROPYLENB GLYCOL

a== =RrE zas == I“"H“ununH"““""nu."H“""“""ﬂ“"““““""““““““"““"““""""“'lﬂ"“"“l‘““ﬂ
Males Females
Dose 0.08 1.0% 2.0% §.0% 0.0% 1.0 2.08 4.0%
SZ==SESSRTrEEEERILCASSSRST =] [+ 3+ 2 | """"““"""""""nu“““““"“"unﬂ“""“u“‘u
Stomach, Forestomach
Sguamous Cell Papilloma
TUKOR RATES [ & ] ] ] 1- --w ||||| m- -
OVERALL (a) 0/50 (08} 0750 (0%) 0/50 (OV) 0/50 (0%} 2/50 (48} 0750 (0\}) 0750 (0N) 1/50 (%)
POLY~-3 RATH (b} 0/45.9%4 0/44.10 0/45.14 0/42.12 2/45.83 0/46.33 0/44.12 1/40.09
POLY-) PERCENT (g) 0.08 0.0% 0.0% 0.0% 4.4% n.o0% 0.08 2.5%
TERMINAL (d) 0/40 (0%) 0733 (0%} 0/35 (0O%) a/34 (0%} 2/37 (5%) 0/38 (O%) 0/18 (0%) 1/33 (A}
PIRST INCIDENCE - - - - 728 (T) -~— - 728 (T
STATISETICAL TEETS
LIVR TABLB (a) {a) te) {e) P=0.4910 P=0.232N P=0.231N P=0.540N
POLY I {e) {a) le) {e) P=0.4608 P=0,.2350 Px0.246N P=0.546N
poLY 1.5 {e) {e) {e} (a) P=0.461N P=0.235N P=0.2420 pP=0.531N
POLY & (e) (a) {e) {e) P=0.4578 F=0.2158 P=0.248N p=0.560N
LOGISTIC REGRESSION ({1] {a) {a} {e) P=0.491IN (e} {e) p=0_540N
COCH-ARM / FISHERS (e) (e} (e} (e) P=0.461IN P=0.247H P=0.247TN P=0.500N
se= = === ZEZARR == =====3 = ==
Males Females
Doae 0.0% 1.08 2.0% 4.00 0.0% 1.0% 2.0% A.0%
= sEEERED I"ﬂ“ll-““““““"“u“"“""""““““H""“"“""““ﬂ"“uun""“““ﬂ“““"“““““"”"'l‘u.n"““"“"““'l“l.llll"
Teates
Adenoma
e
OVERALL (a) 3/50 (6%) 0/50 (0%) 0750 (0W) 1/49 (2%)
POLY-) RATR (b) 3/46.03 0/44.10 0/45.14 1/41.9%9
POLY-) PERCENT (g) 6.5¢ 0.0% o.ov - 2.40
TERNINAL (d) 2740 (59) 0738 (0%) 0735 (%) 1734 (3%)
FIRST INCIDENCE TO8 ———— —— 729 (T)
STATISTICAL TESTS
LIFE TABLR 2=0.208N P=0.129N P=0.14TM P=0.345H
poLY 3 P=0.243N P=0.127N P=0.122M8 P=0.339N
POLY 1.5 P=0.245N8 P=0.1258 p=0,120N P=0.329N
POLY 6 P=0.244N P=0.127N p=0.126N Pe(0.348N
LOGISTIC REGRESSION PrQ. 174N P=0.127N P=0.126N P=0.350N
COCH-ARM / FISHERS P=0.25IN P=0.1210 P=0.121IN P=0.J16N
- e = e oEEEESIEXESRATRISSS ﬂll“"“"Hl."““““““"““"llu“""""““"""""““"“““”"““H
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gtatistical Analysis of Primary Tumors in Mice(B6CIFl) - DIPROPYLENE GLYCOL
Terminal Bacrifice at 105 weeks
II“"“uln““““n“““”“"““"“".".“n““n““"““““”"nF““"““""u'.”“""“"""“ul EERES == T
Kales Pemales
Dose 0.0% 1.0% 2.0% 4.04 4.0% 1.00 2.00 £.0%
=8 REJXARIE = = ===== = “”“"'“n“"n““H“"““."“““"“""““"“H (S 3+ + -+ - ¢ 5y == =
All Organs
Hemangioma
TUMOR RATES ] [ 4 ¥ $ # # [] #
OVERALL (a} 2750 (4N) 1/50 (24} 2/50 (4%) 6/50 (0%) 1750 (49) 0/50 (0%) 2/50 (AYV) 2/50 (4%)
FOLY-3 TATE (b) 2/45.%4 1/44.10 2/45.14 0/42.12 2/45.8) 0766.33 2/44.12 2/40.76
POLY-) PRRCENT (g9) 4.4% 2.7% 4.48 0.08 4.4% 0.0% 4.5% 4.9
TERMINAL (4) 2/40 (5%) 1/3% (%) 2735 (6%) 0734 {0%) 2/37 (5%) 0738 {0%) 2/38 (5%) 1/ (%)
PIRST INCIDEINCE 729 (T} 729 (T) 729 () —— 728 (T - 728 {T) 504
STATISTICAL TESTS
LIFR TABLB P=0.240N P=0.509N P=0.646 P=0.275N P=0.401 P=0.2)28 P=0, 686K P=Q. 654
POLY J P=0.218N P=0.514N p=0.660 2=0.25TN P=0.396 P=0.213N P=0.680 P=0.651
POLY 1.5 P=0.211N P=0.511N P=0.691 p=0.250N P=0.410 P=0,2)5N P=0, 688 P=0, 665
POLY 6§ P=0.226N P=0.515N P=0.601 Pu0. 26N P=0, 385 P=0.2358 P=0.6T7 P=0.639
LOGISTIC REGRESSION P=0.240M P20 .509N% P=0.646 {=} r=0.424 (e) P=0.6861 P=0. 6958
COCH-ARM / FISHERS P=0.200N P=0, 500N P=0.69IN P=l. 247N P=0. 444 P=0.24N P=0.691iK P=0.691N
RTTI==N == SEIWE === EmESRIE=SXN ASEET R EEX: EEsnESTIoIpERNT
Hales Pemales
Doge 0.0% 1.0% 1.0% 4.00 0.0% 1.0% 2.0% 4.00
13 = === 4=+ 43 2 ¢ 3 L] EXZSSs===ssxans a= m===2
All Orxgons
Hemangi osarcoma
TUNOR RATES ' ' 1 ' ' ' 3 ’ -
OVERALL {a) 0/50 (O%) 4/50 (0} 2/50 (40} 3/50 (6%) 3/50 (6%) 1/50 (2%} 0750 (08} 0/50 (0N)
POLY-] RATR (b} 0/45.94 4/44.10 2/45.15 3/742.5) 3/46.21 1/46.313 0/44.12 0/40.09
POLY-1 PERCENT (g| 0.0% 9.1% 1.4% 7.18 6.5% 2.0 0.0% 0.0%
TREMINAL (d) 0/40 (0%) 4/39% {108) 1735 (34) 2/34 (6%) 1/37 (S%) 1730 (3%) 0/38 (0%) 0/31 {0%)
FIRET INCIDENCE -—— 729 (T) 727 610 621 728 (T) - ——
STATISTICAL: TESTS
LIFE TABLR P=0.1735 P=0.060 P=0.214 P=0.101 P=x0.051IN P=0.300N P=0.125N P=0.151N
POLY 3 £=0.19) pP=0.055% ?20.233 Pe(.105 P20.046N8" P=0. 304N P=0.127N P=0. 146N
POLY 1.5 P=0.204 P=0, 056 P=0.236 P=0.110 Pn0.045R" P=0.303N P=0.1248 P=0, 131N
POLY 6 P=0.1684 p=0.055 P=0.229 p=0,102 P=0, 0468 P=0. 307N £=0.1108 P=0.156K
LOGISTIC RBORESSION P=Q.195 P=0.060 P=0.214 P=0.217 P=0. 046N P20, JOSK P=0.120N P=0.128R
COCH-ARM / FISHERS P=0.227 =0, 059 P=0.247 p=f.371 P=0. 044N P=0,109N P=0.121R £=0.121%
== reszsa s=2 RE==sT IERSEEIESRES sE=TsSIScoaRE= Ro=e ======
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Statistical Analysis of Pximary Tumors in Mice(B6CIF1) - DIPROPYLENE GLYCOL
Terminal Sacrifice at 105 weeks
==mMRE ESIENSZ2ENE o EIIE ZTTEIC=TREMACEER EE=X== s reRANEYeISIINTRES
Males Females
Dose a.0% 1.00 2.0% 4.08 0.0% 1.00 2.08 4.0%
BRI EETEIIEIST "“.".“"“H'ﬂ”"ﬂ“"““"““".'""“.l:"““"""“"I"““"H"""“"““"“"""”"b”“““""“"““Hh"ll’ll"l lllll
All Osgans
Hemangiosarcoma or Hemangiomwa
TUMGR RATES ' ’ ’ M 1 ' ' P
OVERALL (a) 2750 (4\) 5/50 (10%) 4/50 (8%) 3/50 (64]) 8750 {10W) 1/50 (2%) 2/50 (4%) 2/50 (4%)
POLY-) RATE (b} 2/45.94 5/44.10 4/45.15 3/41.53 5/746.21 1/46.33 2/44.12 2/40.76
POLY-) PERCENT (g) 4.4% 1.1 g8.9% 7.1% 10.6% 2.2 4.9 4.9%
TERMINAL {d) 2740 (5%) 5/39% (13%) 3735 (9N} 2/34 (6%) 4717 (11%) 1738 (3%) 2738 (5%) 1733 (V)
PIRST INCIDERCE 729 (1) 729 {T) T27 6§10 621 728 (T} 728 (T} 504
STATISTICAL TESTS
LIVE TABLE P=0.44] P=0.206 P=0.28) P=0.415 P=0.266R P=0.100N P=0.214N $=0.27IN
pPOLY 3 P=0.4085 P=0.200 p=0.329 Po0.465 P=0.2SIN P=0.101N P=0,235N P=0.170N
POLY 1.5 p=0.503 P=0.203 P=0.134 p=0.477 Pnd. 243N P=0. 100% P=0.22MN P=0.1520
POLY 6 P=0.469 P=0.199 P=0.320 P=0.456 »=0.2600 P=0. 1028 P=0.247R P=0.287N
1OGISTIC RBGRESSION p=0.477 Pa0.206 P=0.202 P=0.471 P=0.23IN e=0. 104N £=0.230N P=0.220M
COCH-ARN / PISHERS P=0.537 p=0.118 P=0.313% P=0.500 P=0.221IR P=0.102N p=0.218N P=0.218M
== == BRI I== = szzs==rEssz=ssEss
Males Females
Doze 0.0% 1.0% 2.0% 4.0% 0.0% 1.0% 3.0% 4.00
T TYITTILY = F35 v -1 1.1 t £t —+ > 2% 2 ) === =REITRS ﬂ”""'.'..I."“"u“n“.“““"““""“"“
All Organs .
Malignant Lymphoma: Histiocytic, Lymphocrtic, Mixed,
¥OS, or Undifferentiated Cell Type
TeoR RATES | P ' P 1 ’ ' ’ Ty
QVERALL {a) 1/50 (2%) 0/5Q (0%) 0/50 {01} 0/50 (0%} 5750 (10%) 2/50 (A%) 2750 (4N) 4/50 {6%)
POLY-3 RATE (b) 1745.%4 0/44.1%0 0/45.14 0/42.12 5/46.82 2/46.55 2/744.20 4740.21
POLY~] PERCENT (g} 2.2% 0.0% 0.0% 0.08 10.7M 4.3% 4.5% 10.0¢
TERMINAL (d) 1740 (3%} 0739 (0%) a/35 (0O%) 0/34 (0%) 3/37 (8%) 1738 (3%) 1738 (3W) 373) (5%}
FIRST INCIDENCE 728 (T} - ——- - 191 671 708 698
STATISTICAL TESTS
LIFR TABLE P=0.J2™T P=0.505% P=8.527N P=0.532N P=0,564 P=0.213N P=0.216N P=0.570N
POLY 3 P=0.294N P=0.508N P=0 504N P=0.5171R P=0.568 P=0.215N P=0, 2408 P=0.5%4N
POLY 1.5 P=0.297R P=0.S506R P=0.502N P=0.511N P=0. 558N P=0.2168 P=0.2330 P=0.566N
POLY 6 P=0.29IN P=0.508N P=0.5078 £20.523N P=0,553 P=0.218N P=0.2441 P=0.617N
LOGISTIC REGRESSION P=0.32M (e) (o) {a) P=0.497N P=0.26TN =0, 2008 p=0.413N
COCH-ARM / PISHERS P=0.306N P=).5300N P=0 , 500N p=0.500NR P=0.51IN P=0.218N ¢=0.218N P=0.500N
=TT EESTARES=ESTI TSR == == 2 EES ARSI EARTAERRTIIEEEESEESS RO NRECS AT TI AR ISR IITSSC SRR RIRTS
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DIPROMLENE GLYCOL

Nales Yersles

Dose 0.0V 1.0 .00 4.08 0.0% 1.0 2.0¢ 4.0%
All Orgens

Benign Tumors
TUMOR RNTES s ] ] $ ] + ¥ ]
OVERALL () 27750 (S4Y) 23/50 (488} 26/50 (S2%) 11/50 (12v) 21750 (448) 24/50 {48%) 23/50 (448]) 124/50 (41%)
P0LY-3 RATE (b} 27746.85 /4.1 26/46.67 11/743.12 22/46.09 24/46.9% 12/44.76 21/43.05
POLY-3 PERCENT (g) 57.6% 52.1% $5.7% 25.5% 1.n 51.1% 4.8 4.0
TEXMINAL {d) 20740 (508) 23779 (568} 21/35 (604) /M (v 119737 (51v  21/38 (55%) 20/38 {53%) 16/37 (43%)
FIRST INCIDENCE 591 110 542 464 [$X] {39 576 39
STATISTICAL TBSTS
LIFR TARLE P=0,008N*  P=0,.316M P=0.415 pxl 006N*:  [P=0.446 p=0,464 p=6.54N P=0.438
POLY 3 P<0.001N** P=0.3TN P=0.5090 P<0.0014** |P=0, 534 Pz0.45) P=f.530 P=0. 545
POLY 1.5 P<0.00IR**  P=0.J42N P=0. 501N P«<0,001*  |P=0.504M p=0. 148 P=0.551 P=0.576
POLY 6 P=0, 0020 B=D.)96M P=0.52IN p=0, 007N [P=0.S04 P=0.458 P=0.518 es0.522
LOGISTIC AEGRESSION P=0,002ns  P=0.J07M P=0.541N p=0,002022  |P=0.410 pat.431 P=0. 488 px0. 464
OOCH-ARN / FISHERS PcO.00IN"  P=0.274M P=0.5000 P<h.0OIN*: | P=0.)36N P=6.411 P20.5800 P=0, 5000

Males Fenales

bose 0.0% 1.0% 1.0% £.08 0.0% 1.0% .0 4.0
All Organs

Yalignant Tumors
TUMOR BATES s ] ] [ ] ] L] L
OVERALL (a) 19750 (368} 19/S0 (38v) 26/50 (52%) 25750 (500) |17/30 (34a) 13/50 (24%) 13/50 (268} 11/50 (27%)
POLY-3 RATE (b} 19/4%. 14 19/46.96 26/48.45 25/48.58 17/48.23 13/47.61 11/45.83 11/41.80
POLY- PRRCENT (g) 3. 40.5% 51.7% 53.T¢ BN 25.2¢ 8.8 6.8
PENATNAL (4} 10/40 (3531 13/39 {33¢) 15735 (43%) 14734 (418} (11737 (30%) 7/38 (1%} 7736 (18%)  7/33 |218)
PIRST INCIDENCK 416 403 (3]} 451 193 561 376 195
STNTISTICAL TESTS
LIV TAALR p=0.043 * p=0.525 P=d. 095 p=0.091 P=0,201K8 »=0.1958 P=0.2779 Pud.24TH
POLY 3 P=(.051 P=0,502 p=0.0%4 P=0.087 P=0.26IN0 P=0.190K P=0.3118 Ps0.24TR
POLY 1.5 P=0.061 pa0.52) P=0.102 p=0.11) P=0.2234 P=0.196N #=0,296N P=0,2080
POLY 6 p=0.044 ¢+ Px0.486 P=0.00] pe0.007 P=0.290 Pa0.198R P=0.312N P=0.285%
LOGISTIC REORESSION P=0,115 P=0,513% p=0.128 P=0.1M4 Psf. 1284 p=0.2100 P=0.236N P=0,1220
COCH-ARM / PISHERR pi0. 085 P20, 5820 P=0.114 P=0.157 P=0, L4SK P=0.189M P=0.25TN Pe0. 133N

TOTAL. P.S1

50 (54%)
n.n
L

31 (58%)
'

}.5)
). a8
.42
1,51
3.355
).2Tm
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PATHOLOGY WORKING GROUP Q‘A Gt HL
DRAFT CHAIRPERSON’S REPORT C 355214

Two Year Chronic Study of
Dipropylene Glycol (DPG) (C88031B/88031-05)
Administered by Dosed Water to F344 Rats

DATE OF PWG: September 21, 2000

LOCATION OF PWG: NIEHS, Research Triangle Park, NC

PARTICIPANTS:

Drs.D. Dixon (NIEHS), G. Flake (NIEHS), R. Hailey (NIEHS), R. Herbert (NIEHS), T.
Suwa (NIEHS), D. Malarkey (NCSU), A. Brix (EPL), G. Parker (ILS-PWG Chairperson), C.
Moyer (PAI observer), and V. Turosov (Carcinogenesis Institute of Moscow, observer).

SUMMARY OF FINDINGS FROM PWG:

The PWG was convened to evaluate selected H & E slides from a two-year chronic study
of dipropylene glycol (DPG) administered in the drinking water. The following is a summary of
review findings.

- Males from the 4% group had an increase in the incidence of nephropathy and associated
lesions such as gastric ulceration, hyperplasia of the parathyroid gland and cardiac
mineralization. The nephropathy was considered to be the cause of the debilitation that
resulted in early sacrifice of many males from the 4% group.

- The olfactory epithelium of males and females from the 4% group had a high incidence
of atrophy and a low incidence of vacuolar degeneration. :

- The liver of males from all treated groups had a high incidence of granulomatous
inflammation that appeared to be associated with accumulation of lipoid material.

- There was an increased incidence of bile duct hyperplasia in males and females from the
* 4% group and males from the 1% group.

- Males from all treated groups had an increased incidence of basophilic foci in the liver.

- The incidence of pheochromocytomas in 1% males was slightly increased compared to
concurrent and historical controls.

- Males from the 4% group had a high incidence of suppurative inflammation of the
parotid salivary gland.




INTRODUCTION:

Dipropylene glycol (DPG) is a colorless, odorless liquid that has the following uses:
antifreeze, air sanitation, cosmetic stabilizer, polyester and alkyd resins, reinforced plastics,
plasticizers and solvent. Direct consumer contact with DPG occurs with the use of hair care and
bath products, perfumes, facial cosmetics, deodorants and skin care preparations. Concentration
of DPG in these products can range up to 50%. Production volume of DPG from 1980 to 1985
was estimated to be 27.1 to 52.9 million pounds per year. Occupational exposure occurs in
medical and health professionals, office cleaners, automobile dealers, mechanics and service
station attendants, chemical industry workers and metal industry workers. The US Food and
Drug Administration (FDA) has approved DPG for use in adhesives, as a defoaming agent and as
a surface lubricant. No permissible exposure limit has been established by OSHA, and neither
NIOSH nor ACGIH have established exposure limits for DPG.

DPG absorption, biotransformation and excretion are poorly characterized. DPG is
known to be absorbed following oral and dermal exposure. Biotransformation is assumed to be
similar to that of glycol or glycol ether, which involve saponification.

The oral LDs, for DPG in rats is 15 g/kg. A 68-day subchronic study (reported in 1939)
of 1, 5, or 10% DPG administered in drinking water resulted in death of 7/25 in the 10% dosage
group after 10-30 days of treatment. Five of the seven early death rats had renal lesions that
were uncharacterized in the study director’s report. Four of 18 interim kill rats had
uncharacterized renal lesions. A more recent 13-week subchronic study of 0.5, 1, 2, 4 and 8%
DPG in drinking water given to F344 rats revealed treatment-associated reduction in body
~ weight of males and females from the 8, 4, and 2% groups. This study also revealed serum
chemistry indications of hepatic damage in the 4 and 8% groups. There was an increase in
kidney weight in males given 2% and females given 24% DPG. Microscopic findings in the
13-week subchronic study included adrenocortical hypertrophy in both sexes of all treated
-groups, liver lesions including necrosis in males at 4 and 8% and females at 8% DPG, olfactory
epithelial degeneration in males and females at 8% DPG, and testicular atrophy at 8% DPG.

There are no known studies on the chronic toxicity and carcinogenicity of DPG. Chronic
studies of propylene glycol and polypropylene glycol, which are structurally related to DPG,
revealed those compounds to be noncarcinogenic. There are no known studies on the
genotoxicity of DPG.

-~

STUDY DESIGN:

Male and female F344 rats were given DPG in tap water ad libitum at concentrations of
0.25, 1, or 4 percent for approximately 105 weeks. The studies were conducted at Battelle,
Columbus, Ohio. The Study Pathologist (SP) was Dr. S. L. The Quality Assessment Pathologist
(QAP) was Dr. A. Brix of EPL.




STUDY RESULTS:

Survival of all female groups and males from the 0.25 and 1% DPG groups were similar
to controls. Survival of males in the 4% DPG group was severely decreased, with no survivors
after Study Week 94. Reduced survival of males in the 4% DPG group was largely due to the
large number of moribund sacrifices in that group, as shown in the following text table. The
study director’s report indicates there were no DPG-related clinical observations, but 31/50
males from the 4% DPG group were listed as moribund sacrifices before Study Week 94.
Review of the clinical observations summary table (Table D-1 in study director’s report) reveals
23/50 of the 4% males were thin, with earliest onset at Study Day 400 and mean day of onset at
Day 557. Nasal/eye discharge was recorded in 13/50 males from the 4% group, with earliest
onset and mean onset of Days 372 and 488, respectively. Water consumption of 4% males was
substantially elevated compared to controls beginning at approximately Week 50. The
combination of these observations suggests nephropathy was the cause of the moribund status
that resulted in early sacrifice of many males from the 4% group.

DPG SURVIVAL SUMMARY, MALES

0% 0.25% 1% 4%
Began Study 50 50 50 50
Moribund Sacrifice 12 - 14 18- 31
Spontaneous Death 15 9 5 19
Terminal Sacrifice 23 27 27 9
Survival to terminal sacrifice (%) 46 54 54 0

Group mean body weights for males and females in the 0.25 and 1% groups were similar
4a-controls for the in-life duration of the study. Group mean body weight for 4% males was
decreased 10% relative to controls beginning at Study Week 10 and continued to decrease
relative to controls through the remainder of the study. By the time of death at Week 90-94,
group mean body weight of 4% males was 68.5% of control body weight. At the time of the
terminal sacrifice the group mean body weight of 1% males was 5.5% less than control body
weight. Females in the 4% DPG group had reduced group mean body weight that started at
Study Week 10 and persisted though the study. At termination the group mean body weight of
4% females was reduced 13.5% compared to controls.

Males and females in the 4% group had reduced water consumption in Study Week 1,
which was attributed to taste aversion. Water consumption of 4% females returned to control
level thereafter but water consumption of 4% males was somewhat higher than controls up to
Week 50 and substantially higher after Week 50. :

Nécropsy revealed no gross lesions that were attributable to treatment.




The study pathologist identified the following lesions as related to treatment:

Liver-
granulomatous inflammation
bile duct hyperplasia
basophilic foci

Kidney-
nephropathy
transitional cell hyperplasia

Nose-
degeneration of olfactory epithelium
atrophy of olfactory epithelium

CONDUCT OF THE PWG:

In preparation for the PWG, the PWG Chairperson reviewed the study pathology tables
(summary and individual animal data), the study Final Report that included the SP’s narrative,
the Quality Assessment Report, relevant literature/publications and H & E-stained slides of
tissues selected for the QA review. The Chairperson then selected slides for review by the PWG,
including representative examples-of target organ or treatment-related lesions, lesions for which
there was an unresolved difference in diagnosis among the SP, QAP and/or PWG Chairperson,
and lesions requiring confirmation of terminology. PWG participants reviewed all selected
slides, voted on diagnoses where the final diagnoses for the lesions presented were determined
by the consensus of the participants, and discussed issues. '

. . The following organs/tissues were examined for all animals in all groups for the below
listed lesions: .

Male Rats

Liver — Basophilic Focus

Liver — Inflammation, Granulomatous
Liver — Leukemia Mononuclear
Liver, Bile Duct — Hyperplasia
Salivary Glands — Inflammation, Suppurative
Heart — Mineralization

Spleen — Inflammation, Granulomatous
Spleen — Leukemia Mononuclear

~




Female Rats

Spleen — Hematopoietic Cell Proliferation
Clitoral Gland — Hyperplasia

Clitoral Gland — Adenoma

Clitoral Gland — Carcinoma

Liver, Bile Duct — Hyperplasia

Mammary Gland — Fibroadenoma
Mammary Gland - Carcinoma

The following organs from the sex indicated were reviewed when the specific diagnoses
listed as follows were present:

Male Rats

Adrenal Cortex — Pheochromocytoma, Malignant, Metastatic
Adrenal Medulla

Stomach, Forestomach — Hyperplas1a, Basal Cell

Spleen — Hyperplasia, Focal

All Tumors in All Organs from All Ammals (Except Testes — Interstitial Cell Tumor)

Female Rats

Stomach, Glandular — Hyperplasia
Uterus — Hyperplasia, Cystic
Uterus — Hydrometra
Nose, Olfactory Epithelium — Metaplasia
- -, Nose, Olfactory Epithelium — Metaplasia, Squamous

e
All Tumors in All Organs from All Animals

PWG RESULTS:

Kidney -

After review of representative histologic sections the PWG agreed with the interpretation
and terminology of the treatment-related nephropathy and transitional epithelial hyperplasia in
4% males. It was noted that the nephropathy, while marked in severity, did not involve the
severe distortion of microarchitecture and alterations of surface contour that is typically seen
with severe nephropathy in laboratory rats. It was also noted that the incidence of common
nephropathy-related lesions such as gastric ulceration, parathyroid hyperplasia and
cardiovascular mineralization were less commonly observed in this study than would be
expected from the histologic severity of the nephropathy. The PWG expressed some question as
to the exact pathogenesis of the renal lesion, though the histologic presentation was similar to

spontancous nephropathy.




Liver

After review of representative histologic sections the PWG agreed with the general
interpretation and terminology applied to the hepatic lesions, but questioned the SP’s narrative
comment that the treatment-related granulomatous lesion was similar to background
granulomatous inflammation. The PWG consensus was that the lipogranulomatous lesions seen
in the liver of males from all DPG-treated groups was a different pathologic process from the
spontaneous microgranulomatous lesions that are seen in the liver of laboratory rodents,
_presumably as a result of bacterial showering from the intestinal tract. There was discussion
regarding the necessity of applying different nomenclature to the treatment-related
granulomatous lesion in the liver. It was concluded that the current recording of the lesion
provides clear evidence of a treatment-related effect on the liver, and that little would be gained
from the considerable effort involved in re-evaluation of all livers from the study.

In addition, there was an increased incidence of bile duct hyperplasia in males and
females from the 4% group and males from the 1% group. Males from the 0.25, 1 and 4%
groups had an increased incidence of basophilic foci in the liver. These lesions were not
reviewed by the PWG because there was good agreement between the SP, QAP and PWG
chairperson. The bile duct hyperplasia and basophilic foci were morphologically typical of those
encountered as spontaneous lesions in F344 rats.

Nose

After review of representative histologic sections the PWG agreed with the general
interpretation and terminology applied to the lesions in the nasal cavity. None of the attendees
had previously encountered a chemically-induced vacuolative degenerative change in the
olfactory epithelium. There was discussion as to whether the olfactory lesion represented
selective toxicity, or was a result of inhalation of DPG contained in the water. It was noted there
was_no evidence of neuronal degeneration associated with the changes in the olfactory
epithelium. There was some discussion as to possible pathogenesis, with no conclusions. Based
on an absence of correlation in the incidence, and different patterns of distribution within the
nasal cavity, it was concluded the vacuolative degeneration was not related to thrombosis. The
PWG saw no evidence of neuronal degeneration associated with degeneration of the olfactory
epithelium

The PWG chairman suggested that hyaline droplet accumulation in nasal epithelial cells,
though seen in control animals, was equivocally increased in severity in the 4% DPG group.
Hyaline droplet accumulation in nasal epithelial cells is a common spontaneous alteration in
aged rats, but an increased incidence is sometimes seen following chemical treatments. The
change had not been recorded in the histopathology tables at the time of the PWG. The
consensus of the PWG was that the PWG chairman should review sections of nasal cavity from
10 males and 10 females from the control and 4% DPG groups, and score the severity of the
hyaline change. If a difference in incidence or severity existed, then a complete review of the
nasal cavities of all rats should be performed




Adrenal Gland

The PWG reviewed representative examples of adrenocortical hyperplasia and adrenal
medullary hyperplasia, and reviewed all pheochromocytomas in the study. The PWG largely
concurred with the classification of the lesions and confirmed the increased incidence of
pheochromocytomas in males from the 1% DPG group. The combined incidence of
pheochromocytomas in the 1% DPG group exceeded the historical incidence of 3-10/50 for the
NTP 2000 diet studies, but may not be statistically significant. If pheochromocytomas are
combined with nonneoplastic adrenal medullary hyperplasia, the combined incidence of
proliferative lesions in 1% males is only slightly different from controls

There was an increased incidence of adrenocortical hyperplasia in males from the 0.25
and 1% groups. The lesions were most commonly located in the superficial aspect of the adrenal
cortex, which is the site of mineralocorticoid formation. The nature of the study does not permit
conclusions with regard to pathogenesis, but it is possible that the adrenocortical proliferations
were related to electrolyte imbalances associated with nephropathy.

Salivary Gland

There was a high incidence of suppurative inflammation of the parotid salivary gland of
males from the 4% group. The lesion consisted of infiltrations of neutrophils and accumulations
of inspissated secretory material in the lumen of slightly dilated ductules: The PWG reviewed
selected examples of the salivary gland lesion. Members of the PWG expressed the opinion that
the lesion appeared to be related to duct obstruction, but had no opinions as to the precise

" etiopathogenesis.
Miscellaneous

- :5~. The PWG reviewed examples of schwannoma and sarcoma, NOS to insure consistency in
diagnostic criteria. The PWG reviewed an unusual neuroendocrine cell proliferation in the
stomach of one rat, and concluded the lesion was hyperplastic rather than neoplastic.

HISTOTECHNIQUE QUALITY:

In both studies the Histotechnique -Quality Assessment indicated that the overall
histologic processing and slide preparation was good, with no artifacts that would interfere with
interpretation of tissue sections.

POST-PWG ACTION ITEMS:

The clinical basis for the moribund sacrifices in the 4% male group will be investigated
by NIEHS study personnel.

Renal lesions figured prominently in the chronic study, and may have been the basis for
the early termination of the 4% male group, but renal lesions were not reported in the subchronic:
DPG rat study. The PWG chairman was instructed to review kidney sections from the
subchronic rat DPG study. Results of that review will be presented as a separate report.

7




As indicated above under Nasal Cavity, the PWG chairman was instructed to investigate
the possibility of a treatment-related effect on the incidence and/or severity of hyaline droplet
accumulation in nasal epithelial cells. That review has been completed as of the date of this
narrative report. The nasal cavities of the first ten rats from the control male, 1% male, 4% male,
control female and 4% female groups were examined by the PWG chairman, and the severity of
hyaline droplet accumulation in nasal epithelial cells was scored. Both the 1% and 5% males
were examined because the 4% males died before the end of the study. A possible difference in
severity of the change was noted in 4% females, but not in males from the 4% or 1% groups.
The nasal cavities of all females from all treatment groups were examined, and hyaline droplet
accumulation was scored as 0= no lesion, 1= minimal, 2= mild, 3= moderate, and 4= marked.
No entry was made for specimens considered too autolytic for review. The review revealed
mean lesion scores of 1.56, 1.58, 1.51 and 2.39 in control, 0.25, 1 and 4% females, respectively.
The incidence of hyaline droplet accumulation was 41/50, 40/48, 40/47, and 47/49 in the control,
0.25, 1 and 4% females, respectively. Statistical analysis was not performed, but the large
standard deviation and relatively small difference in severity suggests the increased severity of
hyaline droplet accumulation in the nasal epithelium of 4% females probably would not be
statistically significant.

SUMMARY:

There was generally good agreement in the terminology, incidence and severity of lesions
recorded in the study. Males from the 4% group had an increased incidence and severity of
nephropathy, which was considered to be the cause of the moribund status that resulted in early
sacrifice of many males in the 4% group. The increased incidence of gastric ulceration, cardiac
mineralization and hyperplasia of the parathyroid gland were considered to be secondary to the
nephropathy, and the increased incidence of adrenocortical hyperplasia was suspected to have a
similar basis. The olfactory epithelium of males and females from the 4% group had a low
incidence of vacuolar degeneration, and males from the 4% group had a high incidence of
“atidphy of the olfactory epithelium. The incidence of pheochromocytomas in males from the 1%
group was slightly elevated as compared to concurrent and historical controls. The liver of males
of all treated groups had granulomatous inflammation that was morphologically different from
that commonly encountered as a spontaneous lesion in laboratory rats. Males from the 4% group
had a high incidence of suppurative inflammation of the parotid salivary gland.

A, A4 /{é/ /7%7%'

George A. Parker, D.V.M., Ph.D. Date
Diplomate, ACVP
PWG Chairperson
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