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NOTE TO THE READER 


These studies are desi ned and conducted to characterize and evaluate the toxicologic potential, in- 
cluding carcino enic acfivit ,of selected chemicals in laboratory animals (usuall two species, rats and 
mice). Chemica 4s selected ?or testin in the NTP Carcinogenesis Pro ram are closen primarily on the 
bases of human exposure, level of rofiuction, and chemical structure. Belection per se is not an indicator 
of a chemical’s carcinogenic potenrial. Negative results,, in which the test animals do not have a greater 
incidence of cancer than control animals, do not necessarily mean that a test chemical is not a carcinogen, 
inasmuch as the experiments are conducted under a limited set of conditions. Positive, results 
demonstrate that a test chemical is carcinogenic for animals under the conditions of the test and indicate 
that exposure to the chemical has the potential for hazaTd to humans. The determination 09 the risk to 
humans from chemicals found to be carcinogenic in animals requires a wider analysis which extends 
beyond the purview of this study. 


Five categories of interpretative conclusions were adopted for use in June 1983in the Technical Reports 

series to specifically emphasize consistency and the concept of actual evidence of carcinogenicity. For 

each definitive study result (male rats, female rats, male mice, female mice), one of the following-quintet 

will be selected to describe the findings. These categories refer to the strength of the experimental 

evidence and not to either potency or mechanism. 

0 Clear Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing a 
chemically related increased incidence of malignant neo lasms, studies that exhibit a 
substantially increased incidence of beni n neoplasms, or studies that exhibit an increased 
incidence of a combination of malignant ancebenign neoplasms where each increases with dose. 

0 Some Evidence ofCarcino enicit is demonstrated by studies that are inter reted as showing a 
chemically related increase5 inciznce of benign neopla,sms, studies. ;ha P exhibi! margmal
increases in neoplasms of eeveral organs/tissues, or studies that exhibit a slight increase in 
uncommon malignant or benign neoplasms. 

0 Equiyocal Evidence of Carcinogenicity is demonstrated by studies that are interpreted as 
showing a chemically related margmal increase of neoplasms. 

0 No Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing no 
chemically related increases in malignant or benign neoplasms. 

0 Inadequate Stud of Carcinogenicity demonstrates that because of. majpr qualitative or 
quantitative limitagons, the studies cannot be interpreted as valid for showing either the presence 
or absence of a carcinogenic effect. 

Additionally] the followin concepts (as atterned from the International A ency for Research on Cancer 
Monographs) have been acfopted by the 8 T P  to give further clarification oft  I fese issues: 

The term chemical carcinogenesis general1 means the induction by chemicals of neo lasms not 
usuall observed, the earlier induction by c hemicals of neoplasms that are common1 o1served, or 
the iniuction b chemicals of more neoplasms than are generally found. Differed mechanisms 
may be involve I in these situations. Et mologically, the term carcinogenesis means induction of 
cancer, that is, of malignant neoplasms; gowever, the commonly accepted meaning is the induction 
of various types of neoplasms or of a combination of ma!ignant and benign neoplasms. In the 
Technical Reports, the words tumor and neoplasm are used interchangeably. 

This stud was initiated b the National Cancer Institute’s Carcinogenesi! Bioassay Program now part 
of the Nagonal Institute of Environmental Health Sciences, National Toxicolo Program. The studies 
described in this Technical Report have been conducted in com liance with fiP chemical health and 
safet requirements and must meet or exceed all applicable Fe aeral, state, and local health and safety 
regugtions. All NTP toxicology and carcinogenesis studies are subjected to a data audit before being 

presented for peer review. 

Althou h every effort is made to prepare the Technical R e y t s  as accurately as possible, mistakes may 

occur. fteaders are r uested to identify any mistakes sq t a t  correc!ive acttonemaybe taken. Further, 

anyone whq is awaresrelated ongoing or ublished studies not mentioned in this re rt.is encouraged to 

make this lnformation known to !he N&. Comments and uestions about the i? ational Toxicolo 

Program Technical Reports on Toxicolo and Carcino enesis audies  should be directed to Dr.J.E.H a 

National Toxicology Program, P.O.Box72233, Researc%Triangle Park, NC 27709 (919-541-3780). 


These NTP Technical Reports are available for sale from the National Technical Information Service, 

U.S.De art,ment of Commerce, 5285 Po$ Royal. Road, Springfield VA 22161 (703-487-4650). Sin le 
copies OF this Technical Re rt are available without char e (and while supplies last) from the N5P 
Public Information Offce, E t i o n a l  Toxicology Program, P.6. Box 12233, Research Triangle Park, NC 
27709. 
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DIMETHYL HYDROGEN PHOSPHITE 


CAS NO.868-85-9 

Molecular Weight 110.6 Molecular Formula C@,OsP 
Synonyms: 

Phosphonic acid, dimethyl ester (BCI) TL 585 
Dimethyl phosphite DMHP 
Dimethyl phosphorus acid Phosphorous acid, dimethyl ester 
Methyl phosphonate Dimethylphosphite
Dimethyl phosphonate Dime th ylp hosp honate 
Dimethoxyphosphine oxide Dimethylphosphorous acid 

Bis (hydroxymethyl) phosphine oxide 

ABSTRACT 

Dimethyl hydrogen phosphite (DMHP) is used as an intermediate in the production of insecticides 
and herbicides, as an  additive to lubricants, and as a stabilizer in oil and plaster and was considered 
for use as a chemical to simulate the physical (but not the biologic) properties of anticholinesterase 
agents. Results of 13-week gavage studies in F344/N rats (0-400 mg DMHPkg body weight) and in 
B6C3F1 mice (0-1,500 mg DMHPkg body weight) were used to identify short-term toxicity and to 
establish doses for the 2-year toxicology and carcinogenesis studies. In these studies, dimethyl 
hydrogen phosphite (greater than 97% pure) was administered for 103 weeks in corn oil by gavage to 
groupsof 50 male F344/N rats and to groups of 50 male and 50 female B6C3F1 mice at doses of 0,100, 
or 200 mg/kg and to groups of 50 female F344/N rats a t  doses of 0,50, or 100 mg/kg. 

In the 2-year studies, survival of high dose male rats and high dose male mice was lower (PC 0.05) 
than that of the vehicle controls (male rats: vehicle control, 39/50; low dose, 29/50; high dose, 23/50; 
male mice: 42/50; 34/50; 32/50). At the end of the studies, mean body weights were lower than those 
of the corresponding vehicle controls for high dose male rats (-15%), for high dose female rats (- 5%), 
and for high dose male mice (- 5%). 

Dimethyl hydrogen phosphite caused dose-related increases in nonneoplastic and neoplastic lesions of 
the lung in male and female rats. In high dose male rats, there were increased incidences of lung neo- 
plasms, including squamous cell carcinomas (0/50; 0/50; 5/50), alveolarhronchiolar adenomas (0/50; 
0/50; 5/50), and alveolarhronchiolar carcinomas (0/50; 1/50; 20/50). In high dose female rats, there 
was a marginal increase in the incidence of alveolarhronchiolar carcinomas of the lung (0/50; 1/49; 
3/60). Hyperplasia of the lung and chronic interstitial pneumonia were increased in dosed male rats 
and in high dose female rats. 

Dimethyl hydrogen phosphite caused increases in forestomach lesions in male and female rats. In 
male rats, there was an increased incidence of forestomach neoplasms, including squamous cell papil- 
lomas (0/50; 1/50; 3/50) and squamous cell carcinomas (0/50; 0/50; 3/50). High dose male rats had in- 
creased incidences of hyperkeratosis and hyperplasia of the forestomach. In high dose female rats, 
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the incidence of forestomach hyperplasia was increased. Neoplastic lesions of the forestomach (a 
squamous cell papilloma and a squamous cell carcinoma) were found in two high dose female rats. 

Mineralization of the cerebellum was seen in high dose male rats (12/49) and in no other group. Focal 
calcification of the testis occurred a t  increased incidence in dosed male mice in the 2-year studies 
(2/50; 9/47; 24/50). Compound-related testicular atrophy was seen in male mice in the 13-week study. 

Dimethyl hydrogen phosphite did not induce any neoplasms in male or female mice. 

Dimethyl hydrogen phosphite was not mutagenic in Salmonella typhimurium strains TA98, TA100, 
TA1535, or TA1537 in the presence or absence of Aroclor 1254-induced male Sprague-Dawley rat or 
Syrian hamster liver S9.This chemical did not induce sex-linked recessive lethal mutations in Droso-
philu melanogaster. 

An audit of the experimental data was conducted for these carcinogenesis studies on dimethyl 
hydrogen phosphite. No data discrepancies were found that influenced the final interpretations. 

Under the conditions of these gavage studies, there was clear evidence of carcinogenicity* in male 
F344/N rats receiving dimethyl hydrogen phosphite, as shown by increased incidences of alveolar/ 
bronchiolar adenomas, alveolarhronchiolar carcinomas, and squamous cell carcinomas of the lung 
and of neoplasms of the forestomach. There was equivocal evidence of carcinogenicity in female 
F344/N rats receiving dimethyl hydrogen phosphite, as shown by marginally increased incidences of 
alveolarhronchiolar carcinomas of the lung and of neoplasms of the forestomach. There was no evi-
dence of carcinogenicity in male or female B6C3F1 mice receiving dimethyl hydrogen phosphite at 
doses of 100or 200 mg/kg for 103 weeks. 

*Categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2. 
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SUMMARY OF PEER REVIEW COMMENTS 

ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF 


DIMETHYL HYDROGEN PHOSPHITE 


On July 27, 1984, the Technical Report on the toxicology and carcinogenesis studies of dimethyl 
hydrogen phosphite (DMHP) received peer review by the National Toxicology Program Board of 
Scientific Counselors’ Technical Reports Review Subcommittee and associated Panel of Experts. The 
review meeting began at 9:00 a.m. in the Conference Center, Building 101, South Campus, National 
Institute of Environmental Health Sciences, Research Triangle Park, North Carolina. 

Dr. Kociba, a principal reviewer, agreed with the conclusions as written. He asked for more 
discussion of the possible pathogenesis of the rat lung lesions, including the high incidence of 
interstitial pneumonia [see p. 381. He said that the experimental design could have been improved by 
the inclusion of other indicators of toxicity, such as serum enzymes, organ weights, hematology, and 
urinalyses. 

As a second principal reviewer, Dr. Davis agreed with the conclusions and suggested that a statement 
be added to the abstract concerning the compound-related testicular atrophy in male mice in the 13-
week study and focal calcification of the testis in male mice in the 2-year study [see p. 121. She agreed 
with Dr. Kociba for expanded discussion of the lung lesions in rats as  well as the dose-related lung 
lesions in male and female mice in the 13-week studies. 

As a third principal reviewer, Dr. Tannenbaum agreed with the conclusions and concurred with the 
comments of the other reviewers. He wondered if the high incidence of pneumonia, especially if 
infectious, might not have compromised the conclusions. Dr. G. Boorman, NTP, explained that the 
pneumonia was chemically induced and not infectious in origin. The lesions in dosed animals were 
not inflammatory but were characterized as hyperplasias of the alveolar epithelium around the 
smaller bronchioles and the terminal bronchioles; this description would be expanded and clarified in 
the report. [See p. 38.1 

Dr. Van Ryzin questioned the conclusion pertaining to neoplasms of the forestomach in support of 
equivocal evidence of carcinogenicity in female rats. Dr. J. Haseman, NIEHS, replied that even 
though there were only two neoplasms a t  the high dose, this incidence was similar to that seen in the 
low dose males that received the same dose on a milligram per kilogram basis as did the high dose 
females. 

Dr. Davis moved that the Technical Report on the toxicology and carcinogenesis studies of dimethyl 
hydrogen phosphite be accepted with the minor changes discussed. Dr. Kociba seconded the motion, 
and the report was approved unanimously by the Peer Review Panel. 
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I. INTRODUCTION 


0

II 


H3CO -P -O C H 3
I 


H 
DIMETHYL HYDROGEN PHOSPHITE 

CAS NO. 868-85-9 

Molecular Weight 110.6 Molecular Formula C2H703P 
Synonyms: 

Phosphonic acid, dimethyl ester (QCI) TL 585 
Dime thy1 phosphite DMHP 
Dimethyl phosphorus acid Phosphorous acid, dimethyl ester 
Methyl phosphonate Dimethylphosphite 
Dimethyl phosphonate Dimethylphoephonate
Dimethoxyphosphine oxide Dimethylphosphorous acid 

Bis (hydroxymethyl) phosphine oxide 

Production and Use 

Dimethyl hydrogen phosphite (DMHP), a color-
less liquid, is a neutral ester of phosphorous 
acid. DMHP is used as an intermediate in the 
production of insecticides and herbicides, as an 
additive to lubricants, and as a stabilizer in oil 
and plaster (Siemer, 1980; Lewis, 1975). The 
U.S.Army selected dimethyl hydrogen phos- 
phite as a candidate for simulating the physical 
(but not biologic) properties of anticholines-
terase nerve agents; it is no longer being con- 
sidered for this use (U.S.Air Force, personal 
communication to J. Dunnick, 1982). Approxi- 
mately 3 million pounds are produced per year 
(W. Smithey, Jr., personal communication to J. 
Dunnick, 1982). More current production 
figures are not available from other sources 
(USITC,1983). 

Toxicity and Mutagenicity 

Oral LDm values of 3,050 to 4,250 mg/kg have 
been reported for rats of unspecified sex or strain 
(NIOSH,1981; Mobil, 1977). No information on 
the toxicology or carcinogenicity of DMHP was 
located (NLM, 1984). 

Dimethyl hydrogen phosphite was not mu-
tagenic in Salmonella typhimurium strains 
TA98, TA100, TA1535, or TA1537 with or with-
out Aroclor 1254-induced Sprague-Dawley or 
Syrian hamster liver metabolic activation (Ap- 
pendix K). DMHP also did not induce sex-linked 
recessive lethal mutations in Drosophila 
melanogaster. 

Study Rationale 

Dimethyl hydrogen phosphite was nominated in 
1976 by the U.S.Army for carcinogenesis testing 
because it was a candidate to simulate the 
physical (but not the biologic) properties of 
anticholinesterase agents. Additional informa- 
tion on the proposed use of this compound is not 
available. Recently, toxicology and carcino- 
genesis studies have been completed on three 
other simulants: tris(2-ethylhexy1)phosphate 
(NTP, 19841, dimethyl morpholinophosphorami- 
date (DMMPA; NTP, 1985), and dimethyl 
methylphosphonate (DMMP). All four chemi- 
cals were administered by gavage in corn oil. 
This vehicle was chosen because of the potential 
for chemical hydrolysis in water. 
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II. MATERIALS AND METHODS 


PROCUREMENT AND 
CHARACTERIZATION OF DIMETHYL 
HYDROGEN PHOSPHITE 

Dimethyl hydrogen phosphite was obtained from 
the U.S.Army Chemical Systems Laboratory 
(Aberdeen Proving Grounds, Aberdeen, Mary- 
land) in two lots. Lot no. DM113077 was used 
for the single-administration, 15-day repeated- 
administration, and 13-week studies. Lot no. 
KC031247 was used for the 2-year studies. 

Both lots of test chemical were identified as di-
methyl hydrogen phosphite by infrared, ultra- 
violet/visible, and nuclear magnetic resonance 
spectroscopy (Appendix G). All spectra were 
consistent with the structure of the chemical; 
the infrared and nuclear magnetic resonance 
spectra were consistent with literature spectra. 

Cumulative data indicated that lot no. 
DM113077 was approximately 96% pure. This 
purity estimation was based on elemental analy- 
ses that agreed with theoretical values and chro- 
matographic data. Thin-layer chromatography 
detected a slight trace impurity and a very slight 
trace impurity by one system; a trace impurity 
was detected by a second system. Gas chroma- 
tography detected 10 impurities totaling 3.91% 
of the major peak on one system and 8 impurities 
totaling 3.87% of the major peak area on a sec-
ond system. Two impurities with areas of 1.0% 
or greater relative to that of the major peak were 
detected by each gas chromatographic system. 

Cumulative data indicated that lot no. 
KC031247 was approximately 97%-98% pure. 
This purity estimation was based on elemental 
analyses, in which the values for carbon and hy- 
drogen agreed with the theoretical values but 
the value for phosphorus was 98.4% of the theo- 
retical; a titration value of 97.5% f 0.3% based 
on reaction with excess sodium hydroxide; and 
chromatographic data. Thin-layer chromatog- 
raphy by two systems indicated no impurities. 
Gas chromatography detected seven impurities 

totaling 2.3% of the major peak on one system 
and four impurities totaling 1.9% of the major 
peak on a second system. An impurity with an 
area of 1.1% relative to that of the major peak 
was detected by each gas chromatographic sys- 
tem and identified as trimethyl phosphate. 

Dimethyl hydrogen phosphite was found to be 
stable when stored in sealed containers at tem-
peratures up to 60" C for 2 weeks; gas chroma-
tography was used to monitor stability (Appen- 
dix 0).The testing laboratory (Litton Bionetics, 
Inc.) stored several portions at -20" C as refer-
ence samples and the remainder at room temper- 
ature. Periodic reanalyses of the test and 
reference samples at the testing laboratory by 
infrared spectroscopy and gas chromatography 
indicated no deterioration of the chemical over 
the course of the studies. 

PREPARATION AND ANALYSIS OF 
DOSE MIXTURES 

Dimethyl hydrogen phosphite and corn oil were 
mixed to yield desired concentrations. Dimethyl 
hydrogen phosphite (1% w/w) in corn oil was 
stable when stored at room temperature for 7 
days (Appendix H). Dimethyl hydrogen phos- 
phitekorn oil mixtures were stored at room 
temperature for no longer than 7 days. 

Analyses for dimethyl hydrogen phosphite in 
corn oil were performed on every eighth dose 
mixture to confirm that the correct concentra- 
tions were administered to the test animals. The 
method of analysis involved a methanolic ex- 
traction as a purification step and a gas chroma- 
tographic assay as a quantitation step (Appen- 
dix I). In addition, samples were sent to the 
analytical chemistry laboratory for referee 
analysis twice each year during the 2-year stud- 
ies (Appendix J, Table 52). Because 40146 
samples tested were within 10% of the target 
concentations, the corn oil mixtures were esti- 
mated to have been within specifications 87% of 
the time (Table 1 and Appendix J,Table Jl). 
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TABLE 1. SUMMARY OF ANALYSES OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE 
STUDIES OF DIMETHYL HYDROGEN PHOSPHITE 

Target Concentration (mg/ml) 
12.5 25.0 50.0 

Mean (mg/ml) 
Standard deviation 

12.9 
1.37 

25.9 
1.46 

51.7 
3.08 

Coefficientof 
variation (percent) 

Range (mg/ml)
Number of samples 

10.6 

14 
11.2-16.6 

5.6 

16 
23.4-29.1 

6.0 

16 
47.0-59.2 

SINGLE-ADMINISTRATION STUDIES 

Single-administration studies were conducted to 
evaluate acute toxicity and to determine doses 
for the 15-day repeated-administration studies. 
Male and female F344/N rats and B6C3F1 mice 
were obtained from Charles River Breeding Lab- 
oratories and observed for 2 weeks before the 
study began. 

Groups of five males and five females of each 
species were administered a single dose of 1,470, 
2,160, 3,160, 4,640, or 6,810 mg/kg dimethyl 
hydrogen phosphite in corn oil (5.675 mVkg body 
weight) by gavage. Rats and mice were fasted 
overnight before dosing. All animals were ob- 
served for mortality immediately after dosing, 4 
hours later, and then one time per day for 14 
days; they were killed on day 15 or 16; no body 
weights were taken. Necropsies were performed 
on all animals; no histopathologic examinations 
were performed. Details of animal maintenance 
are given in Table 2. 

FIFTEEN-DAY REPEATED- 
ADMINISTRATION STUDIES 

Fifteen-day repeated-administration studies 
were conducted to determine doses for the 13- 
week studies. Male and female F344/N rats and 
B6C3F1 mice were obtained from Charles River 
Breeding Laboratories and held for 2-3 weeks 
before the studies began. 

Groups of five males and five females of each 
species were administered 0, 250, 500, 1,000, 
2,000, or 3,000 mg/kg (mice only) dimethyl hy- 
drogen phosphite in corn oil by gavage daily for 
15 consecutive days. The 3,000 mg/kg group of 
rats was administered undiluted dimethyl hy- 
drogen phosphite. 

Animals were housed five per cage and received 
water (acidried to pH 2.5 with hydrochloric acid) 
and feed ad libitum. Further details of animal 
maintenance are presented in Table 2. The rats 
and mice were observed two times per day for 
mortality and were weighed on days 0 and 15 
(mice) or on day 0 (rats). Initial (but not final) 
body weights were taken for rats. Necropsies 
were performed on all animals. No histo-
pathologic examinations were performed on 
rats. Only the stomach was examined histo- 
pathologically in mice. 

THIRTEEN-WEEK STUDIES 

Thirteen-week studies were conducted to 
evaluate the cumulative toxic effects of repeated 
administration of dimethyl hydrogen phosphite 
and to determine the doses to be used in the 2-
year studies. 

Four- to five-week-old male and female F344/N 
rats and 4- to 6-week-old male and female 
B6C3F1 mice were obtained from Charles River 
Breeding Laboratories, observed for 14 days, and 
assigned to cages according to a table of random 
numbers. The cages were then assigned to dosed 
and vehicle control groups according to another 
table of random numbers. 

Groups of 10 rats of each sex were administered 
0, 25, 50, 100, 200, or 400 mg/kg dimethyl hy- 
drogen phosphite 5 days per week for 13 weeks. 
Groups of 10 mice of each sex were administered 
0, 95, 190, 375, 750, or 1,500 mg/kg. Animals 
were checked two times per day for signs of mori- 
bundity and mortality; moribund animals were 
killed. Animal weights were recorded weekly. 
Further experimental details are summarized in 
Table 2. 
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TABLE 8. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES OF 

EXPERIMENTAL 
DESIGN 

Testing Laboratory 

Size of Test Groups 

Doses 

Data of First Dose 

Data of Last Dose 

Duration of Dosing 

Type and Frequency
of Observation 

Necropsy and 
Histologic
Examination 

DIMETHYL HYDROGEN PHOSPHITE 
Single- Fifteen-Day Thirteen-Week 

Administration Repeated-Adminis- Studies 
Studies tration Studies 

Litton Bionetics, lnc. 	 Litton Bionetics, Inc. Litton Bionetics, Inc. 

5 males and 5 females 5 males and 5 females 10 males and 10 fe- 
of each species of each species males of each species 

1,470,2,150,3,160, 	 0,250,500,1,000, Rats--0,25,50,100,.
4,640, or 6,810 mg/kg 	 2,000, or 3,000 m /kg 200, or 400 mg/kg di- 
dimethyl hydrogen 	 (mice only) dimetiyl methyl hydrogen 
DhosDhita in corn oil 	 hydrogen hosphite 1y gava e; mice-0, 

hosphite in corn oil 
by &a e dosevol- 	 incornoil\y ava e; 
5 . 6 h  m R g  	 (3,000 mg/kg%ose for 95,190,%75,750,or 

rats administered as 1,500 mglckdose 
undiluted dimethyl VOL-3.3 m g
hydrogen phosphite) 
dose VOL-10 mYkg 
(mice), 2.5 mVkg 
(rata) 

Rats--8/3 1/78; 12127178 
mice--9118178 

NIA 	 Rata--9114/78; Rata--3/26/79;
mice--10/2/78 mice--3/23/79 

One time only 	 15 consecutive days 5 d/wk for 13 wk 

Observed immedi- 	 Observed 2 X d for Observed 2 X d for 
ately after dosin ,1h 	 mortality signs of moribundity 
and 4 h later, and 1X 	 and mortality 
d thereafter for 14 d 

Necropsy performed 	 Necropsy performed Necropsy performed 
on all animals on all animals; on all animals; the 

stomach lesions following tissues from 
examined micro- vehicle control and 
scopically (mice) 400mg/kg oupof

rats and vegcle con- 
trol and all but the 95 
m@g dosed group of 
mice microscopically 
examined: gross le-
sions, skin (mice), 
parathyroids, colon, 
esophagus, brain, 
sternebrae (including 
marrow), liver, lung 
and mainstem bron-
chi, stomach, thymus, 
pancreas, kidney, uri- 
nary bladder, eyes, 
mandibular lym h 
node, saliva gLnds,
thyroid glanx small 
intestine, ovaries/ 
uterusor prostate
(micebstes,  heart, 
trachea, spleen,.adre- 
nal glands, pitmtary 
gland, gallbladder 
(mice), mammary 

land. Only heart, 
Ever, and kidney 
examined for the 95 
mg/kg oup of mice. 
Eyes ogehicle control 
and 200 mg/kg oups
ofrats examiner 

Two-year
Studies 

Litton Bionetics, Inc. 

50 males and 50 females of 
each species 

Male rats and all mice--0, 
100,or 200 mg/kg di- 
methyl hydrogen phos- 
phite in corn oil by gava e;
emale rats--0,50, or 108 

mg/kg; dose VOL-4.0 mYkg 

Rats--3/13/80;
mice--4/3/80 

Rats--3/6/82;
mice--3/26/82 

5d/wk for 103 wk 

Observed 2 X d for signsof 
moribundit and mor-
tality; weigied 1 X wk for 
13 wk, 1 X 4 wk thereafter 

Necropsy performed on all 
animals. Tissues 
examined microscopically: 
tissue masses and gross 
lesions, regional lymph 
node, skin, blood smear, 
mandibular lymph node, 
mammary gland, salivary 
glands, thigh muscle, 
sciatic nerve. bone mar- 
row, costochondral 'unc- 
tion (rib) thymus, farynx. 
trachea, iungs and bron- 
chi, heart, thyroid gland, 
parath roids; esophagus, 
stomact, duodenum,
jejunum, ileum, colon, 
cecum, rectuin, mesenteric 
lym h node, liver, gall- 
blagder (mice), pancreas, 
s lean, kidneys, adrenal 
g!ands, urinary bladder, 
seminal vesicles/ rostatel 
testes,or ovarie&terus, 
nasal cavity, brain, pitui- 
tary gland, eyes, and 
spinal cord 
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TABLE 8. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES 
OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

Single-

Studies 
Administration 

Fifteen-Day 

tration Studies 
Repeated Adminis. 

Thirteen-Week 
Studies 

ANIMALS AND 
ANIMAL 
MAINTENANCE 

Strain andSpecies F 3 W  rata; 
B6C3F1 mice 

F344/N rats, 
B6C3F1 mice 

F344/N rata; 
B6C3F1 mice 

Animal Source Charles River 
Breeding Labora- 
tories (Portage, MI) 

Same as single-ad- 
ministration studies 

Same as single-ad- 
ministration studies 

Animal Identification Not specified 
Method 

Ear punch or notch Rat--ear tag; 
mice--ear notch 

Time Held Before 
Teat 

2 wk Rats--2 wk; 
mice-18 d 

2 wk 

Age When Placed 
on Study 

Rata-6 wk; mice--6-6 
wk (exact age not 
stated) 

Rats-43 d;
mice-approx 6 wk 
(exact a e not stated 
for mice? 

Rata-6-7 wk; 
mice--6-8 wk 

Age When Killed Ra ta4  wR;
mice-7-8 wk 

Rats49 d;
mice-8 wk 

Rats--19-20wk;
mice-19-21 wk 

Necropsy Dates 
mice--W16R8
Rats--mma; 

mice--l0/3/78
Rats--9/1W78; Rata--3/28-3/29/79;

mice--3/26-3/27/79 

Method ofAnimal 
Distribution 

Assigned to cages so 

weights for each sex 
and species were 
approximately equal 

that average cage 
Same assingle-ad-
ministration studies 

Assigned to cages
accordingto a table of 
random numbers; 
cages then assigned to 
grou saccording to 
anotler table of 
random numbers 

Feed Purina Lab Chow@ 
meal (St.Louis,MO);
available ad libitum 

Same as single-ad-
ministration studies 

Purina Lab Chow@ 
pellets (St.Louis,MO) 

Bedding Ab-Sorb-Dri@
hardwood chips 
(Williams Feed and 
Bedding, Gaithers- 
burg, MD) 

Same as single-ad- 
ministration studies 

Same as single-ad-
ministration studies 

Water Acidified with HCl 
(pH 2.6) t a p  water;
available ad libitum 

Same as single-ad-
ministration studies 

Same as single-ad-
ministration studies 

Cages Polycarbonate (Lab 
Products, Inc., 
Garfield, NJ) 

Same as single-ad- 
ministration studies 

Same assingle-ad-
ministration studies 

Cage Filters 	 Nonwoven polyester Same assingle-ad- Same as single-ad-
filter sheeta(Snow ministration studies ministration studies 
Filtration, Co.,
Cincinnati, OH) 

Animals per Cage 	 6 5 5 

Two-year 

Studies 


F344/N rats, 
B6C3F1 mice 

Same as single-ad-
ministration studies 

Rat--ear tag; 
mice--ear notch, toe clip 

2 wk 

Rata-7 wk; mice-6-8 wk 

Rats--111wk;
mice-110-112 wk 

Rats--3/16-3/18/82;
mice--4/5-4/8/82 

Same as 13-wk studies 

NIH 07 Open Formula 
(Zeigler Bros, Gardners, 
PA); available ad libitum 

Ab-Sorb-Dri@ hardwood 
chi s then Sani-Chips 
(P.Q.MUT hy Forest 
Products Eorp., Rochelle 
Park, NJ) 

Same as single-ad-
ministration studies 

Polycarbonate (Lab 
Products, Inc., Garfield or 
Rochelle Park, NJ, and 
Hazleton S stems,
Aberdeen, &D) 

Same assingle-ad-
ministration studies 

5 
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TABLE 2. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES 
OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

Single-

Studies 
Administration 

Fifteen-Day 

tration Studies 
Repeated-Adminis-

Thirteen-Week 
Studies 

Two-year 
Studies 

Animal Room Not reported 
Environment 

Other Chemicals on Dimethyl methyl- 
Test in Same Room phosphonate 

CHEMISTRY 

Lot Numbers Used 	 DM113077 

Date of Initial Use 	 NJA 
of Subsequent Lot 

Supplier 	 U.S.Arm Chemical 
S stems laboratory 
dberdeen, MD) 

CHEMICAL/
VEHICLE 

Preparation 	 A ropriate amounts 
o?&methyl h drogen 
phosphite anicorn oil 
added by pipette to 
test tube; mixture 
was shaken for 1min;
mixtures resuspended 
before dosing 

Maximum Storage 	 N/A
Time 

StorageConditions 	 N/A 

Not reported 

Same as single-ad- 
ministration studies 

DM113077 

N/A 

Same as single-ad- 
ministration studies 

Hi heat rat dose 
uniiluted; for all 
other doses, ap ropri- 
ate amounts o&i. 
methyl hydrogen 
phosphite were mixed 
with corn oil on a vor- 
tex mixer for 2 min;
mixtures resupended 
before dosing 

3 d  

Not specified 

Temp--2Z0-24"C;
humidity--30%-70%;
fluorescent liaht 12 
h/d; 15room &r 
changes/h 

None 

DM1 13077 

NIA 

Same as single-ad- 
ministration studies 

A ropriate amount 
of%nethyl hydrogen 
phosphite mixed with 
corn oil; mixtures 
resuspended before 
dosing 

Solutions prepared 
1 Xwk 

Not specified 

Temp--22°-240C 
(maximum 28'0;  
humidity--30%-70%;
fluorescent light 12 h/d; 
12-15 room air changeah 

None 

KC031247 

NJA 

Same as single-ad- 
ministration studies 

Appropriate amount )f
dimethyl hydrofen phos- 
phite and corn oil mixed in 
a graduated cylinder by 
inversion; mixtures re-
suspended before dosing 

7 d  

Room temperature 
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At the end of the 13-week studies, survivors 
were killed. Necropsies were performed on all 
animals, except those excessively autolyzed or 
cannibalized. Tissues, groups examined histo- 
logically, and animal maintenance information 
are listed in Table 2. 

TWO-YEAR STUDIES 

Study Design 

Groups of 50 male rats and 50 male and female 
mice were administered 0, 100, or 200 mg/kg di- 
methyl hydrogen phosphite in corn oil by gavage 
5 days per week for 103 weeks. Groups of 50 fe-
male rats were administered 0,50, or 100 mg/kg 
on the same schedule. 

Source and Specifications of Test Animals 

The male and female F344/N rats and B6C3F1 
(C57BL/6N, female, X C3H/HeN MTV ,male) 
mice used in this study were produced under 
strict barrier conditions a t  Charles River Breed- 
ing Laboratories under a contract to the Car- 
cinogenesis Program. Breeding starts for the 
foundation colony a t  the production facility 
originated a t  the National Institutes of Health 
Repository. Animals shipped for testing were 
progeny of defined microflora-associated parents 
that were transferred from isolators to barrier- 
maintained rooms. Animals were shipped to the 
testing laboratory at 4-6 weeks of age. The ani- 
mals were quarantined a t  the testing facility for 
2 weeks. Thereafter, a complete necropsy was 
performed on five animals of each sex and 
species to assess their health status. The rats 
were placed on study a t  6-7 weeks of age and the 
mice, a t  6-8 weeks of age. The health of the ani- 
mals was monitored during the course of the 
study according to the protocols of the NTP 
Sentinel Animal Program (Appendix L). 

A quality control skin grafting program has 
been in effect since early 1978 to monitor the 
genetic integrity of the inbred mice used to 
produce the hybrid B6C3F1 test animal. In mid- 
1981, data were obtained that showed incom- 
patibility between the NIH C3H reference colo- 
ny and the C3H colony from a Program supplier. 
In August 1981, inbred parental lines of mice 
were further tested for genetic integrity via 

isozyme and protein electropherotograms that 
demonstrate phenotype expressions of known 
genetic loci. 

The C57BL/6 mice were homogeneous at all loci 
tested. Eighty-five percent of the C3H mice 
monitored were variant at one to three loci, in- 
dicating some heterogeneity in the C3H line 
from this supplier. Nevertheless, the genome of 
this line is more homogeneous than those of ran- 
domly bred stocks. 

Male mice from the C3H colony and female mice 
from the C57BLJ6 colony were used as parents 
for the hybrid B6C3F1 mice used in these stud- 
ies. The influence of the potential genetic non- 
uniformity in the hybrid mice on these results is 
not known, but results of the studies are not 
affected because matched concurrent controls 
were included in each study. 

Animal Maintenance 

Rats and mice were housed five per cage in poly- 
carbonate cages and kept in the same animal 
room throughout the course of the studies. Feed 
and water (acidified with hydrochloric acid to pH 
2.5 for bacterial control) were available ad libi- 
tum. The cages and the cage racks were not ro-
tated during the studies. Details of animal 
maintenance are summarized in Table 2. 

Clinical Examinations a n d  Pathology 

All animals were observed two times per day for 
signs of moribundity or mortality. Clinical signs 
were recorded once per week. Body weights by 
cage were recorded once per week for the first 13 
weeks of the studies and once per month there- 
after. Mean body weights were calculated for 
each group. Moribund animals were killed, as 
were animals that survived to the end of the 
studies, Necropsies were performed on all ani- 
mals, including those found dead unless they 
were excessively autolyzed or cannibalized. 
Thus, the number of animals from which par- 
ticular organs or tissues were examined micro- 
scopically varies and is not necessarily equal to 
the number of animals that were placed on study 
in each group. 

Examinations for grossly visible lesions were 
performed on major tissues or organs. Tissues 
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were preserved in 10% neutral buffered 
formalin, embedded in p a r a f h ,  sectioned, and 
stained with hematoxylin and eosin. Tissues ex- 
amined microscopically are listed in Table 2. 

When the pathology examination was com-
pleted, the slides, individual animal data 
records, and summary tables were sent to an in- 
dependent quality assurance laboratory. Indivi- 
dual animal records and tables were compared 
for accuracy, slides and tissue counts were veri- 
fied, and histotechnique was evaluated. All tu-
mor diagnoses, all target tissues, and all tissues 
from a randomly selected 10% of the animals 
were evaluated by a quality assurance patholo- 
gist. Slides of all target tissues and those about 
which the original and quality assurance patho- 
logists disagreed were submitted to the Chair- 
person of the Pathology Working Group (PWG) 
for evaluation. Representative coded slides se- 
lected by the Chairperson were reviewed by 
PWG pathologists, who reached a consensus and 
compared their findings with the original and 
quality assurance diagnoses. When diagnostic 
differences were found, the PWG sent the ap- 
propriate slides and comments to the original 
pathologist for review. This procedure has been 
described, in part, by Maronpot and Boorman 
(1982) and Boorman et  al. (1985). The final 
diagnoses represent a consensus of contractor 
pathologists and the NTP Pathology Working 
Group. 

Nonneoplastic lesions are not examined rou-
tinely by the quality assurance pathologist or 
PWG. Certain nonneoplastic findings are re- 
viewed by the quality assurance pathologist and 
PWG if they are considered part of the toxic 
response to a chemical or if they are deemed of 
special interest. 

Statistical Methods 

Datu Recording: Data on this experiment were 
recorded in the Carcinogenesis Bioassay Data 
System (Linhart et  al., 1974). The data elements 
include descriptive information on the chem- 
icals, animals, experimental design, survival, 
body weight, and individual pathologic results, 
as recommended by the International Union 
Against Cancer (Berenblum, 1969). 

Survival Analyses: The probability of survival 
was estimated by the product-limit procedure of 
Kaplan and Meier (1958) and is presented in the 
form of graphs. Animals were censored from the 
survival analyses a t  the time they were found 
dead of other than natural causes or were found 
to be missing; animals dying from natural 
causes were not censored. Statistical analyses 
for a possible dose-related effect on survival used 
the method of Cox (1972) for testing two groups 
for equality and Tarone’s (1975) life table test for 
a dose-related trend. All reported P values for 
the survival analysis are two-sided. 

Calculation of Incidence: The incidence of 
neoplastic or nonneoplastic lesions is given as 
the ratio of the number of animals bearing such 
lesions at  a specific anatomic site to the number 
of animals in which that site was examined. In 
most instances, the denominators include only 
those animals for which the site was examined 
histologically. However, when macroscopic ex- 
amination was required to detect lesions (e.g., 
skin or mammary tumors) prior to histologic 
sampling, or when lesions could have appeared 
at  multiple sites (e.g., lymphomas), the denomi- 
nators consist of the number of animals on which 
necropsies were performed. 

Analysis of Tumor Incidence: Three statistical 
methods are used to analyze tumor incidence 
data. The two that adjust for intercurrent mor- 
tality employ the classical method for combining 
contingency tables developed by Mantel and 
Haenszel (1959). Tests of significance included 
pairwise comparisons of high dose and low dose 
groups with vehicle controls and tests for overall 
dose-response trends. 

For studies in which compound administration 
has little effect on survival, the results of the 
three alternative analyses will generally be 
similar. When differing results are obtained by 
the three methods, the final interpretation of the 
data will depend on the extent to which the 
tumor under consideration is regarded as being 
the cause of death. All reported P values for 
tumor analyses are one-sided. 

Life Table Analyses-The first method of 
analysis assumed that all tumors of a given type 
observed in animals dying before the end of the 
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study were "fatal"; i.e., they either directly or 
indirectly caused the death of the animal. 
According to this approach, the proportions of 
tumor-bearing animals in the dosed and vehicle 
control groups were compared at  each point in 
time at which an animal died with a tumor of 
interest. The denominators of these proportions 
were the to&I number of animals at risk in each 
group. These results, including the data from 
animals killed at the end of the study, were then 
combined by the Mantel-Haenszel method to 
obtain an overall P value. This method of 
4 u s t i n g  for intercurrent mortality is the life 
table method of Cox (1972) and of Tarone (1975). 

Incidental Tumor Analyses--The second method 
of analysis assumed that all tumors of a given 
type observed in animals that died before the 
end of the study were "incidental"; i.e., they 
were merely observed at necropsy in animals dy- 
ing of an unrelated cause. According to this 
approach, the proportions of tumor-bearing 

animals in dosed and control groups were 
compared in each of five time intervals: weeks 
0-52, weeks 53-78, weeks 79-92, week 93 to the 
week before the terminal-kill period, and the 
terminal-kill period. The denominators of these 
proportions were the number of animals on 
which necropsies were actually performed 
during the time interval. The individual time 
interval comparisons were then combined by the 
previously described method to obtain a single 
overall result. (See Haseman, 1984, for the 
computational details of both methods.) 

Unadjusted Analyses-Primarily, survival-ad-
justed methods are used to evaluate tumor inci- 
dence. In addition, the results of the Fisher 
exact test for pairwise comparisons and the 
Cochran-Armitage linear trend test (Armitage, 
1971; Gart et  al., 1979) are given. These two 
tests are based on the overall proportion of 
tumor-bearing animals and do not adjust for 
survival differences. 

27 Dimethyl Hydrogen Phosphite, NTP TR 287 



Dimethyl Hydrogen Phosphite, NTP TR 287 28 



III. RESULTS 


RATS 

SINGLE-ADMINISTRATION STUDIES 
FIFTEEN-DAY REPEATED-ADMINISTRATION STUDIES 
THIRTEEN-WEEK STUDIES 
TWO-YEAR STUDIES 

Body Weightsand Clinical Signs 
Survival 
Pathology and Statistical Analyses of Results 

MICE 

SINGLE-ADMINISTRATION STUDIES 
FIFTEEN-DAY REPEATED-ADMINISTRATION STUDIES 
THIRTEEN-WEEK STUDIES 
TWO-YEAR STUDIES 

Body Weights and Clinical Signs 
Survival 
Pathology and Statistical Analyses of Results 
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SINGLE-ADMINISTRATION STUDIES 

Compound-related toxicity included inactivity, 
weakness, and shallow breathing on the day of 
dosing in animals receiving 3,160, 4,640, or 
6,810 mg/kg. All the rats that received 4,640 or 
6,810 mg/kg and W5 males and 315 females that 
received 3,160 mg/kg died on day 1(Table 3). No 
other animals died. The LD50 values as deter-
mined by the Spearman-Karber method (Fin- 
ney, 1978) were 3,283 mgkg (95% confidence 

limits of 2,729-3,949 mg/kg) for male rats and 
3,040 mg/kg (96% confidence limits of 2,627-
3,656 mg/kg) for female rats. Necropsy findings 
included gas in the stomach and/or intestines in 
some of the animals receiving 3,160, 4,640, or 
6,810 mg/kg. Based on these findings, the high 
dose for the 15-day repeated-administration 
studies was set at 3,000 mg/kg. 

TABLE 3. SURVIVAL OF RATS IN THE SINGLE-ADMINISTRATION GAVAGE STUDIES 
OF DIMETHYL HYDROGEN PHOSPHXTE (a) 

Dose 
(mglkO) 

Survival(b) 

MALE 

1,470 
2,150 
3,160
4,640 
6,810 

515 
515 
315 
oils 
016 

FEMALE 

1,470
2,150 
3,160 
4,640 
6,810 

515 
616 
215 
015 
016 

(a)Body weights were not recorded. 

6)Number surviving/number initially in the group;all deathsoccurred on day 1. 
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FIFTEEN-DAY REPEATED- 
ADMINISTRATION STUDIES 

All the rats that received 1,000, 2,000, or 3,000 
mgikg and 4 5  males and 2/5 females that re-
ceived 500 mg/kg died before the end of the stud- 
ies (Table 4). Rats that received 500 mg/kg or 
more were inactive after dosing. There were no 

dose-related findings at necropsy. Based on the 
mortality data and on the clinical signs, the high 
dose selected for the 13-week studies was 400 
mg/kg. 

TABLE 4. SURVIVAL AND MEAN BODY WEIGHTS O F  RATS IN THE FIFTEEN-DAY REPEATED- 
ADMINISTRATION GAVAGE STUDIES OF DIMETHYL HYDROGEN PHOSPHITE 

~~ ~ 

Dose 
( m m r )  

Survival (a) Initial Mean Body Weight (b) 
(grams) 

~~~~ 

MALE 

0 515 116 
250 515 116 
500 

1,000 
2,000 
3,000 

(c) 115 
(d)0/5 
(e)015 
(0015 

116 
116 
115 
130 

FEMALE 

0 515 95 
250 515 91 
500 

1.000 
2,000 
3,000 

(8)315 
(h)015 
(i)015 
(j)015 

93 
93 
92 
92 

(a)Number surviving/number initially in the group 
(b)Final body weights were not recorded. 
WDayofdeath: 8,9,11,11 
(d)Day of death: 4,5,6,6,6 
(e) Day ofdeath: 2,3,4,4,4 
(0All deaths occurred on day 3. 
(g)All deaths occurred onday 13. 
(h)Day of death: 5,6,6,6,7 
(i)Day ofdeath: 3.3.3.3.4 
(j)Dayofdeath: 1,1,2,2,2 
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THIRTEEN-WEEK STUDIES 

Nine of 10 males and 8/10 females that received 
400 mg/kg died before the end of the studies 
(Table 5) .  Three of the five deaths that occurred 
in the 100and 200 mg/kg groups may have been 
due to the accidental introduction of gavage 
solutions into the lungs. Final mean body 
weights of males and females that received 400 
mg/kg were depressed 46% and 39% relative to 
those of the vehicle controls. The final mean 
body weight of females that received 200 mg/kg 
was depressed 14% relative to that of the vehicle 
controls. 

Degeneration of the lens was observed in the 
eyes of 4/9females and 117 males that received 
400 mg/kg. Acute diffuse inflammation of the 
cornea was observed in 119 females that received 
400 mg/kg. The eyes of the next lower dose 
group (200 mg/kg) were examined histologically; 
eye lesions were not seen in either males (0/10) 
or females (0/9).(Eyes from all animals were not 

available for analysis due to autolysis.) Urinary 
bladder calculi were observed in 2/10 male rats 
that received 400 mg/kg. 

Lesions were observed in the lungs of vehicle 
controls and all dosed groups (Table 6). Blood 
taken at the end of the studies was found to be 
positive by the hemagglutination inhibition 
assay for pneumonia virus and by the com-
plement fixation assay for Sendai virus in 5/5 
vehicle control females and 5/5 vehicle control 
males (Appendix L, Table Ll) .  

Dose Selection Rationule: Based on survival and 
weight gain information, the doses for male rats 
in the 2-year study were set at 100 and 200 
mg/kg and for female rats at 50 and 100 mg/kg. 
Doses for female rats were set lower than those 
for male rats because the females showed a more 
severe weight depression at 200 mg/kg in the 13-
week studies. 

TABLE 5. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE THIRTEEN-WEEK GAVAGE 
STUDIES OF DIMETHYL HYDROGEN PHOSPHITE 

Mean Body Weights (grams) (a)

Dose Survival (b) Initial Final Change (c) 


(mgflrg) 

MALE 

0 10110 186 308 + 122 

25 10/10 185 290 t105 

50 10110 188 266 + 78 

100 10/10 194 314 + 120 

200 (d)9/10 184 298 + 114 
400 (e)1/10 184 168 - 16 

FEMALE 

0 10/10 136 193 + 57 

25 10/10 137 195 + 58 

60 10/10 136 191 + 56 

100 (D8/10 138 185 + 47 

200 (g)8/10 137 167 + 30 

400 (h)2/10 135 117 - 18 


(a)Only group weights were taken by laboratory; no individual animal weight data are available. 
(b)Number surviving/number in group 
(c) Mean weight change of the group
(d)Week of death 10 
(e)Week ofdeath: 3,4,4,5,5,7,8,9
(D Week ofdeath; 7,ll 
(8)Week ofdeath 9,12 
(h)Week ofdeath 2,3,3,3,3,4,6,8,10 

Final Weight Relative 
to Vehicle Control8 

(percent) 

.. 
94.2 

86.4 
101.9 

96.8 
64.6 


101.0 

99.0 

95.9 
86.6 

60.6 
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TABLE 6. NUMBERS OF RATS WITH HISTOPATHOLOGIC LESIONS IN THE EYE AND LUNG IN THE 
THIRTEEN-WEEK GAVAGE STUDIES OF DIMETHYL HYDROGEN PHOSPHITE 

Vehicle Control 100mg/kg 200 mg/kg 400 mg/kg
Lesion Male Female Female Male Female Male Female 

Eye 

No. animals examined 
microscopically

Degeneration, lens 
Inflammation, chronic, diffuse 

cornea 

Lung 


No.animals examined 
microscopically

Inflammation. chronic, focal 
Inflammation, chronic, dfluse 
Congestion
Congestion, diffuse 
Congestion, acute 
Histiocytosis 

10 7 9 
._ 1 4 

1 

10 10 10 
4 1 _ _  
3 2 6 

1 
1 

33 Dimethyl Hydrogen Phosphite, NTPTR 287 



III. RESULTS: RATS 

TWO-YEAR STUDIES 

Body Weights and ClinicalSigns 

Mean body weights of high dose male rats were in weight gain compared with the corresponding 
5% lower than those of the vehicle control males vehicle controls; by the end of the studies, they 
after week 24 and 10%lower after week 40 (Ta- weighed 4% to 5% less than the corresponding 
ble 7 and Figure 1). Low dose male rats and high vehicle controls. 
dose female rats showed marginal depressions 

0 139 50 102.9 50 97.1 M) 
1 168 M) 103.0 50 101.2 50 
2 199 M) 101.0 M) 99.5 60 
3 227 M) 100.4 M) 98.7 50 
4 249 50 101.6 M) 99.2 50 
5 257 50 100.0 50 97.3 50 
8 277 50 101.4 50 98.2 50 
7 291 M) 101.0 M) 99.0 50 
8 303 50 101.3 M) 99.3 50 
9 315 60 101.0 50 99.0 50 

10 327 50 100.6 50 98.2 50 
11 332 50 100.6 60 97.8 50 
12 341 50 100.9 50 98.2 50 
13 350 50 100.9 50 98.3 60 
16 369 50 100.0 96.4 60 
20 387 50 100.5 97.9 50 
24 391 50 100.0 50 96.4 50 
28 410 50 99.5 50 94.4 49 
32 416 49 100.5 50 91.8 49 
36 424 49 100.0 50 91.0 49 
40 440 49 100.0 50 90.9 49 
44 456 48 98.9 50 89.9 49 
48 461 48 98.5 48 89.8 49 
52 488 48 98.5 48 89.5 48 
56 474 48 98.1 46 89.2 48 
60 480 48 97.7 44 88.5 48 
64 483 48 98.8 43 89.0 46 
68 490 47 98.2 41 88.2 46 
72 493 46 97.2 41 87.8 46 
76 494 45 96.6 40 87.4 46 
80 493 45 96.8 40 87.6 44 
04 487 45 97.1 37 88.1 42 
88 493 44 96.1 37 87.4 41 
92 488 43 96.3 38 86.9 38 
96 489 42 95.1 35 66.7 34 

100 479 40 96.8 D 86.2 30
104 468 39 96.4 86.3 23 

FEMALE 

x 
0 
1 

4 

7 
II 



8 

9 


10 

11 

12 

13 

16 

20 

24 

28 

32 

36

40 

44
48 

52 
56 
60
64 

60 

72 

76 

80 

84
88 

92
96 


100 
104 
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Survival 	

Estimates of the probabilities of the survival of 
male and female rats administered dimethyl hy- 
drogen phosphite a t  the doses used in these stud- 
ies and those of the vehicle controls are shown in 
the Kaplan and Meier curves in Figure 2. Survi- 
val of female rats was comparable among all 
groups (Table 8). The survival of high dose male 
rats was significantly lower than that of the ve- 
hicle controls; the increased incidence of deaths 
in this group during the course of the experi- 
ment was attributed to the toxicity of the 
chemical. 

Pneumonia was found in 0110 vehicle control, 
3/19 low dose, and 16/24 high dose male rats that 
died early in the study (nonaccidental deaths); 
thus, lung disease may have been a cause of the 
decreased survival in dosed male rats. Ten of 24 
high dose male rats that died early in the study 
had lung tumors. The results of hemagglutina- 
tion inhibition assays, complement fixation as-
says, and ELISA were negative for virus infec- 
tion at  6, 12, 18, and 24 months (Appendix L, 
Table L2). 

Pathology and Statistical Analyses of 
Results 

This section describes the significant or note- 
worthy changes in the incidence of animals with 
neoplastic or nonneoplastic lesions in the lung, 
forestomach, hematopoietic system, eye, cerebel- 
lum, and liver. Histopathologic findings on neo- 
plasms in rats are summarized in Appendix A 
(Tables A l  and A2);Appendix A (Tables A3 and 
A4) also gives the survival and tumor status for 
individual male and female rats. Findings on 
nonneoplastic lesions are summarized in Appen- 
dix C (Tables C l  and CZ). Appendix E (Tables 
E l  and E2)contains the statistical analyses of
those primary tumors that occurred with an inci- 
dence of a t  least 5% in one of the three groups, 
Historical incidences of tumors in control ani- 
mals are listed in AppendixF. The statistical 
analyses used are discussed in Chapter II (Sta-
tistical Methods) and Appendix E (footnotes).

TABLE 8. SURVIVAL OF RATS IN THE TWO-YEAR GAVAGE STUDIES OF DIMETHYL HYDROGEN 
PHOSPHITE 

Vehicle Control 
MALE (a) 

Animals initially in study 
Nonaccidental deaths before termination (b)
Accidentally killed (c) 
Killed at termination 

50 
10 
1 
39 

50 
19 
1 

29 

50 
24 
0 

23 
Died during termination period 
SurvivalP values (d) 

0 
0.009 

1 
0.061 

3 
0.008 

FEMALE (a) 
Vehicle Control 50 m@g 

Animala initially in etudy 
Nonaccidental deaths before termination (b) 
Accidentally killed (c) 
Killed at termination 

50 
10 
0 

40 

50 
14 
1 

33 

60 
16 
1 

32 
Died during termination period 
Survival P values (d) 

0 
0.303 

2 
0.496 

2 
0.344 

(a)Tenninal kill period. weeks 104-106 
(b)Includes animals killed in a moribund condition 
(c)Deaths were due togavage accidents. 
(d)The result of the life table trend test is in the vehicle control column, and the results of the life table pairwise comparisons 
with the vehicle controls are in the dosed columna. 
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Lung: The incidences of nonneoplastic and neo- 
plastic lung lesions were increased in dosed male 
and female rats (Table 9). The terms alveolar 
epithelium hyperplasia, adenomatous hyper-
plasia, and interstitial chronic pneumonia were 
used to diagnose a complex compound-related 
lesion characterized by hyperplasia of the alveo- 
lar epithelium and thickening of the septal walls 
around terminal bronchioles and adjacent al-
veoli. The lesion was compound related and 
most severe in the high dose animals. The inci- 
dence of inflammatory cells did not appear to be 
increased. The interstitial pneumonia diag- 
nosed in the vehicle controls was very mild, did 
not have a centriacinar distribution, and usually 
consisted of a focal collection of histiocytes 
and/or mild perivascular cufing of lymphocytes. 

Adenomatous hyperplasia was a focal expansile 
lesion characterized by extensive proliferation of 
well-differentiated pneumacytes. This lesion 
was considered hyperplastic rather than neo-
plastic because the underlying supporting tis- 
sues of the lung remained intact and cytomor- 
phologic evidence of neoplasia was lacking. The 
expansile nature of the lesion plus proliferative 
infoldings into alveolar spaces distinguished 
this lesion from the commonly observed focal hy- 
perplasia of the alveolar epithelium. The latter 
is usually seen as a minimal or mild lesion fol- 
lowing type I pneumocyte injury. 

Squamous cell carcinomas, alveolarhronchiolar 
adenomas, alveolarhronchiolar carcinomas, and 
alveolarhronchiolar adenomas or carcinomas 
(combined) in males and alveolarhronchiolar 
carcinomas in females occurred with significant 
positive trends (Table 10). The incidences of 
squamous cell carcinomas, alveolarhronchiolar 
adenomas, alveolarhronchiolar carcinomas, and 
alveolarhronchiolar adenomas or carcinomas 
(combined) in high dose male rats were signifi- 
cantly greater than those in the vehicle controls. 

Alveolar/bronchiolar adenomas were charac-
terized by focal areas of increased cellularity 
which caused compression of the adjacent paren- 
chyma. The cells formed solid, glandular, or 
papillary patterns and obliterated the under- 
lying alveolar structure. There was little cellu- 
lar atypia, and mitotic figures were uncommon. 

Compared with adenomas, alveolarhronchiolar 
carcinomas showed more cellular atypia, inva- 
sion of adjacent lung parenchyma, and scirrhous 
response. On gross examination, the alveolar/ 
bronchiolar carcinomas were yellow or white 
firm masses involving one or more lobes of the ' 
lung. Microscopically, these neoplasms were 
composed of polyhedric cells usually arranged in 
a papillary pattern, although tubular and solid 
trabecular patterns were also observed. Cellular 
atypism and invasion of surrounding tissues 

TABLE 9. INCIDENCES OF LUNG LESIONS IN RATS IN THE TWO-YEAR GAVAGE STUDIES 
OF DIMETHYL HYDROGEN PHOSPHITE (a) 

MALE Vehicle Control 100mg/kg 200 mg/kg 

Hyperplasia, alveolar epithelium 
Hyperplasia, adenomatow 
Pneumonia, interstitial chronic 
Metaplasia, squamous
Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 
Squamouscell carcinoma 

2/50
0150 
7/50 
0/50
Ol50 
0150 
OI60 

7/50 
3/50

19/50 
0/50
0/50
1/60
0160 

16/50
26/50
43/50
3/50
6/60
2w50 
5/60 

FEMALE 
Vehicle Control 6 O ~ g n t q  100mglk&I 

Hyperplasia, alveolar epithelium 
Hyperplasia, adenomatous 
Pneumonia, interstitial chronic 
Alveolar/bronchiolar carcinoma 

1/60 
0/50 
4/60 
0160 

0149 
0149 
5/49
1/49 

11/50
10150 
33/50 
3/50 
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TABLE 10. ANALYSIS OF LUNG TUMORS IN RATS IN THE TWO-YEAR GAVAGE STUDIES OF 
DIMETHYL HYDROGEN PHOSPHITE (a) 

MALE Vehicle Control 

SquamousCell Carcinoma (b)
Overall Rates 0150 (0%) 0150 (0%) 6/50 (10%) 
AdjustedRates 0.0% 0.0% 14.2% 
Terminal Rates 0139 (0%) 0130 (0%) 1/28 (4%) 
Life Table Testa P =0.004 (Cl P=0.020 
Incidental Tumor Testa P =0.034 (C) P-0.141 

Alveolar/Bronchiolar Adenoma (d) 
Overall Rates 0150 (0%) 0/50 (0%) 5/60 (10%)
AdjustedRates 0.0% 0.0% 16.2% 
Terminal Rates 0139 (0%) 0130 (0%) 2/26 (8%)
Life Table Testa P =0.004 (C) P00.018 
Incidental Tumor Testa P =0.017 (Cl P10.074 

Alveolar/Bronchiolar Carcinoma (e)
Overall Rates 0/60 (0%) 1/60 (2%) 20/so (40%)
Adjusted Rates 0.0% 3.3% 63.6% 
Terminal Rates 0139 (0%) 1/30(3%) 16/26 (68%) 
Life Table Testa PC0.00 1 P=0.448 P<O.ool 
Incidental Tumor Testa P co.001 P =0.448 PCO.001 

Alveolar/Bronchiolar Adenoma orCarcinoma (0
Overall Rates 0150 (0%) 1/50(2%) 24160 (48%)
Adjusted Rates 0.0% 3.3% 71.8% 
Terminal Rates 0139 (0%) 1/30 (3%) 17/26(66%)
Life Table Testa PCO.001 PpO.448 P co.001 
Incidental Tumor Testa PCO.001 P =0.448 PCO.001 

FEMALE Vehicle Control 50mgntg 1 0 0 m f i O  

Alveolar/Bronchiolar Carcinoma (g)
Overall Rates 0160 (0%) 1/49 (2%) 3150 (6%) 
AdjurtedRater 0.0% 2.9% 8.8% 
Terminal Rates 0140 (0%) 1135 (3%) 3134 (9%)
Life Table Terta P =0.047 P-0.473 P =0.094 
Incidental Tumor Testa P =0.047 P-0.473 P =0.094 

(a)The statistical analyies u e d  are dircuwd in Chapter II (Statistical Methods) and Appendix E (footnotes).
(b)Hirtorical incidence atthislaboratory: 0%;historical incidence in NTP studies: 211,143,0.2% f 0.58% 
(c)No Pvalue ispresented because no tumors were observed in vehicle control and 100 mg/kg groups.
(d)Hirtorical incidence at this laboratory: 2/160.1.3% f 1.2%; historical incidence in NTP studies: 34/1,143,3.0% f 1.9% 
(e) Hirtorical incidence a t  this laboratory: 3/150,2.0% f 0.0%;historical incidence in NTP studies: 16/1,143,1.4% f 1.5% 
(0Hirtorical incidence at this laboratory: 6/160,3.3% 2 1.2%; historical incidence in NTP studies: 60/1,143,4.4% f 2.4% 
(g)Historical incidence a t  this laboratory: 1/150,0.7% f 1.2%; historical incidence in NTP studies: 1011,142,0.9% f 1.3% 
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III. RESULTS: RATS 

were consistent features. The alveolarhron- 
chiolar carcinomas metastasized to the mediasti- 
nal tissues in three high dose males and one low 
dose male. No metastases were seen in the 
female rats with carcinoma of the lung. 

Five high dose male rats had lung tumors com- 
posed entirely of squamoiis cells. For this rea- 
son, these tumors were diagnosed as squamous 
cell carcinomas. The criteria for distinguishing 
proliferative lesions of the rat lung have been 
described by Boorman (1984). Squamous cell 
carcinomas appeared grossly as white to green 
lung masses. Microscopically, these lung masses 
were characterized by squamous differentiation, 
cellular atypia, and invasion of surrounding tis- 
sues. One of the animals with a squamous cell 
carcinoma also had an alireolarhronchiolar car- 
cinoma involving a separate lobe. 

Interstitial pneumonia was found in 0110 vehicle 
control, 4/19 low dose, anti 18/24 high dose male 
rats that died early in the studies (nonaccidental 
deaths); thus, pulmonary changes may have con- 
tributed in part to the decreased survival in the 
dosed male rats. The interstitial pneumonia was 
characterized by centriachar alveolar epithelial 
hyperplasia and thickening of septal walls. 
There did not appear to be an increased inci- 
dence of inflammatory cells; the lesion is consid- 
ered to be compound related and noninfectious. 

Forestomach: In male rats, there were prolifera- 
tive lesions of the forestomach. Diffuse to focal 
thickening of the squaiaous epithelium was 
diagnosed as hyperplasia. Lesions characterized 
by papillary projections lined by squamous epi-
thelium with fibrovascular cores were diagnosed 
as squamous cell papillomas. When the squa- 
mous cells invaded the submucosa, the lesions 
were diagnosed as squamous cell carcinomas. 
The squamous cell carcinomas were charac-
terized by invasion of subjacent tissues and 
marked cellular atypia. 

The incidences of hyperplasia in high dose rats 
of each sex and the incidence of hyperkeratosis 

in high dose males were greater than those in 
the vehicle controls (Table 11). Squamous cell 
papillomas, squamous cell carcinomas, and 
squamous cell papillomas or carcinomas (com-
bined) in male rats occurred with significant 
positive trends (Table 12). The incidence of 
squamous cell papillomas or carcinomas (com- 
bined) in high dose males was significantly 
greater than that in the vehicle controls. Two 
forestomach neoplasms were seen in high dose 
female rats. 

Hematopoietic System: The incidence of mono-
nuclear cell leukemia in low dose male rats was 
significantly greater than that in the vehicle 
controls by life table analysis (vehicle control, 
9/50; low dose, 15/50; high dose, 13/50). No 
effects were observed in female rats (vehicle con- 
trol, 6/50; low dose, 7/50; high dose, 7/50). 

Eye: Cataracts were observed a t  an increased 
incidence in high dose male rats (vehicle control, 
25/50, 50%; low dose, 19/50, 38%; high dose, 
36/50, 72%). The following incidences were ob-
served in females: vehicle control, 17/50 (34%); 
low dose, 13/50 (26%); high dose, 22/50 (44%). 
The incidences were not clearly related to cage 
placement . 
Cerebellum: Focal mineralization in the granu- 
lar layer of the cerebellum was present in 12/49 
(24%) high dose male rats but not in any of the 
other groups of males or females. The minerali- 
zation was characterized by multiple spherical 
basophilic concretions up to 1 mm in diameter. 
The concretions tended to occur in clusters in the 
granular layer. No association between the 
presence of concretions and cell damage was 
found, nor did the concretions appear to be 
associated with vessels. 

Liver: Neoplastic nodules in male rats occurred 
with a significant negative trend (vehicle con- 
trol, 3/50; low dose, 0150; high dose, 0150; 
P= 0.022). The incidences of neoplastic nodules 
in female rats were comparable among groups 
(vehicle control, 0/50; low dose, 0150; high dose, 
1/50). 
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TABLE 11. INCIDENCES OF FORESTOMACH LESIONS IN RATS IN THE TWO-YEAR GAVAGE 
STUDIES OF DIMETHYL HYDROGEN PHOSPHITE 

Vehicle Control 

MALE 


Hyperkeratosis 0160 1/60 8/60
Hyperplasia 8/60 16/60 32160 
Squamous cell papilloma 0160 1/50 3/60
Squamous cell carcinoma 0160 0160 3m0 

Vehicle Control mmivu lWrng/kg
FEMALE 

Hyperplasia 4/60 2/50 14/48
Squamous cellpapilloma 0160 0160 1/48
Squamous cell carcinoma 0160 0160 1/48 

TABLE 12. ANALYSIS OF FORESTOMACH TUMORS I N  MALE RATS IN THE TWO-YEAR GAVAGE 
STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

SquamousCell Papilloma 
Overall Rates 0160 (0%) 1/60 (2%) 3/60 (6%) 
Adjusted Rates 0.0% 3.3% 10.8% 
Terminal Rates 0139 (0%) 1/30 (3%) 2/26 (8%)
Life Table Testa P =0.032 P =0.448 P=0.067 
Incidental Tumor Testa P=0.062 P=O.448 P=0.116 

SquamousCell Carcinoma 
Overall Rates 0160 (0%) 0160 (0%) 3/60 (6%) 
Adjuated Rates 0.0% 0.0% 10.1% 
Terminal Rates OM9 (0%) OM0 (0%) 1/26 (4%) 
Life Table Testa P=0.023 (a) P=0.074 
Incidental Tumor Tests P=0.066 (a) P=0.196 

SquamousCell Papilloma orCarcinoma (b)
Overall Rates 0160 (0%) 1/60 (2%) 6/60 (12%) 
Adjusted Rates 0.0% 3.3% 20.0% 
Terminal Rates OM9 (0%) 1/30(3%) 3/26 (12%) 
Life Table Testa P =0.002 P =0.448 P=0.006 
Incidental Tumor Testa P =0.006 P =0.448 P=0.026 

(a)No Pvalue is presented because no tumors were observed in 100 mg/kg and vehicle control groups. 
(b)Historical incidence a t  this laboratory: 01147; historical incidence in NTP studies: 6/1,114,0.6% 

41 Dimethyl Hydrogen Phosphite, NTP TR 287 



III. RESULTS: MICE 


SINGLE-ADMINISTRATION STUDIES 

All the mice of each sex that received 4,640 or 
6,810 mg/kg and all the female mice and 4/5 
male mice that received 3,160 mg/kg were dead 
by day 2 (Table 13). The LD50 value as 
determined by the Spearman-Karber method 
(Finney, 1978) was 2,815 mg/kg (95% confidence 
limits of 2,420-3,273 mg/kg) for male mice. The 
steep survival curve precluded an accurate LD5o 

determination for the females. Animals dosed a t  
2,150,3,160,4,640, or 6,810 mg/kg were inactive 
and prostrate and had shallow breathing for 2 
days after being dosed. On gross necropsy, 2/10 
high dose male mice had white opaque eyes; no 
other dose-related lesions were reported. Based 
on these findings, the high dose for the 15-day 
studies was set at 3,000 mg/kg. 

TABLE 13. SURVIVAL OF MICE IN THE SINGLE-ADMINISTRATION GAVAGE STUDIES 
OF DIMETHYL HYDROGEN PHOSPHITE (a) 

Survival (b) 

MALE 

1,470 
2,150 
3,160 
4,640 
6,810 

515 
515 

(c)115 
(d)015 
(e)015 

FEMALE 

1,470 
2,150 
3,160 
4,640
6,810 

515 
515 

(e)015 
(0015 
(e)015 

(a)The initial mean body weight of each male group was 24 gand that of each female group was 18 g.
Final body weighta were not recorded. 
(b)Number surviving/number initially in the group 
(e) All deaths occurred on day 2. 
(d)Dayofdeath: 1,1,1,2,2 
(e)All deaths occurred on day 1. 
(ODayofdeath: 1,1,1,1,2 
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III. RESULTS: MICE 


FIFTEEN-DAY REPEATED- 
ADMINISTRATION STUDIES 

All the mice that received 2,000 or 3,000 mg/kg were observed in the squamous portion of the 
were dead by day 9 (Table 14). No other com- stomach of two females and one male that re- 
pound-related deaths occurred. Mice that re- ceived 500 mg/kg. Dose-related lesions were 
ceived 1,000 mg/kg or more were inactive. At seen in the stomach of male and female mice 
necropsy, irregular thickening of the squamous after microscopic examination (Table 15). Based 
region of the stomach was observed in 515 males on the mortality data, the high dose for the 13-
and 4/5 females that received 1,000 mg/kg. week studies was set at 1,500mg/kg. 
Slight irregular thickening or irregular nodules 

TABLE 14. 	 SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FIFTEEN-DAY REPEATED- 

ADMINISTRATION GAVAGE STUDIES OF DIMETHYL HYDROGEN PHOSPHITE 


Mean Body Weights (grams) Final Weight Relative 
Dose Survival (a) Initial Final Change (b) toVehicle Controls 

(w!h3) (percent) 

MALE 

0 515 27 27 0 _ _  

250 515 27 27 0 100 

500 515 27 25 -2  92.6 


1,000 515 27 21 -6 77.8 

2,000 (c)015 27 (d) (d) (d)

3,000 (e)015 27 (d) (d) (d) 


FEMALE 

0 515 21 21 0 _ _  
250 (D4l5 21 21 0 100 
500 515 21 20 - 1  95.2 

1.000 515 21 17 -4 81.0 

2,000 (g)01s 21 (d) (d) (d)

3,000 (h)015 21 (d) (d) (d) 


(a)Number surviving/number initially in the group 
(b) Mean weight change of the group 
(c) Day ofdeath: 3,4,4,6,7 
(d)No data are presenbd due to the 100% mortality in this group. 
(e)Dayofdeath: 1,1,2,2,2
(DDay of death: 7 
(g) Day ofdeath: 2,4,4,4,9 
(h)All deaths occurred on day 2. 
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TABLE 15. INCIDENCES OF NONNEOPLASTIC LESIONS IN THE STOMACHS OF MICE IN THE 

FIETEEN-DAY REPEATED-ADMINISTRATION GAVAGE STUDIES OF DIMETHYL HYDROGEN 


PHOSPHITE 


Lesion 0 250mg/kg 500mglkg l,OOOmg/kg 8,000mg/kg 3,OOOmg/kg 

MALE 

Epithelial ulceration 

Gastritis, acute/chronic. 


hyperplastic 

Squamous atrophy

Gastropathy, hyperplastic 

Hyperkeratosis

Submucosal abscess 

Intraepithelial abscess 

Massive necrosis 


FEMALE 

Epithelial ulceration 

Gastritis, acutdchronic, 


hyperplastic

Squamous atrophy 

Gastropathy, hyperplastic 

Glandular stomach 


ulceration 

THIRTEEN-WEEK STUDIES was observed in animals that died during the 
studies. Testicular atrophy, characterized by 

All the mice of each sex that received 750 or hypospermatogenesis with the formation of 
1,500 mg/kg died during tlhe first 4 weeks (Table large giant spermatids and syncytial cells, was 
16). Two of 10 males and 5/10 females that re- seen in male mice at 375,750, and 1,500 mg/kg. 
ceived 375 mgkg also died. Mice that received 
375 mg/kg or more had tremors and decreased Dose Selection Rationale: The results from these 
activity. Final weights of surviving dosed and 13-week studies were used to select doses for the 
vehicle control mice were comparable. Lung 2-year studies. Decreased survival and toxicity 
congestion in males and females, cardiac to the lung were seen a t  375, 750, and 1,500 
mineralization in males, and hepatocellular mg/kg in male and female mice; these effects 
vacuolization in females were probably com- were not seen at 190 mg/kg. The maximum dose 
pound related (Table 17). Pulmonary congestion for the 2-year studies was set a t  200 mg/kg. 
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TABLE 16. SURVIVAL AND MEAN BODY WEIGHTS OF MICE I N  THE THIRTEEN-WEEK GAVAGE 
STUDIES OF DIMETHYL HYDROGEN PHOSPHITE 

Mean Body Weights (a)(grams) Final Weight Relative 
Dose Survival (b) Initial Final Change (c) to Vehicle Controls 

(mg/kg) (percent) 
~ 

MALE 

0 10/10 24 29 +5 _ _  
96 10110 24 30 +6 103.4 

190 10110 26 31 +6 106.9 

376 (d) 8/10 24 28 +4 96.6 

760 (e) 0110 26 (0 (0 cn 


1,600 (g) 0110 23 (0 tn (0 

FEMALE 

0 10110 18 23 +5 _ _  

96 10110 ia 23 +5 100.0

im loll0 ia 22 +4 96.7 

376 (h) 6/10 19 24 +5 104.3 

760 (i) 0/10 18 (n (0 (0


1,100 c j )  0110 ia cn (0 cn 
(a)Only group weiehta were taken by laboratory; no individual animal weight data are available. 
(b)Number surviving/number in group 
(c)Mean weight change ofthe survivors 

(d)Weekofdeath 11,12 

(e) Week ofdeath 1,3,3,3,4,4,4,4,4,4

(0No results are reported due to the 100% mortality in this group. 

(g) Weekofdeath 1,1,1,1,1,2,2,2,4,4 
(h)Weekofdeath 6,10,11,12,12 
(i)Week ofdeath 3,4,4,4,4,4,4,4,4,4 
@Weekofdeath l,l,l,l, 1,1,1,1,3,4 

TABLE 11. HISTOPATHOLOGIC LESIONS OBSERVED IN MICE IN THE THIRTEEN-WEEK GAVAGE 
STUDIES OF DIMETHYL HYDROGEN PHOSPHITE 

Dose Hepatocellular Cardiac Mineralization Testicular Lung
(mg/kg) Vacuolization (a) (minimal severity) Atrophy Congestion 

MALE 

0 1/10 0110 0110 0110 

9s (b)1/10 0110 0110 0110_ _  .-.
190 1/10 9/10 0110 0110 

376 2110 3/10 3/10 1/10


(c) 760 2t9 0110 9/10 7/10
(Cl 1,600 1/10 1110 2110 7/10 

FEMALE 

0 0110 1/10 0110 
9s 0110 0110 0110im 5/10 1/10 0110 

376 5/10 2/10 4/10


(c)760 OB OB 7/10
(c) 1,600 2R 0/10 9/10 

(a)Male: diiRue or focal; female: d f i e  
(b)Obeervedby quality asnurance pathologist 
(c) Mort animala in these groups died early. 
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III. RESULTS: MICE 

TWO-YEAR STUDIES 

Body Weights and Clinical Signs 

After week 28,mean body weights of high dose hemagglutination inhibition assays, comple-
male mice were 5% to 10% lower than those of ment fixation assays, and ELISA were negative 
the vehicle controls. Mean body weights of dosed for virus infection at 6, 12,18, and 24 months 
and vehicle control femiale mice were com- (Appendix L, Table L2). 
parable (Table 18 and Figure 3). Results of 

TABLE 18. MEAN BODY WEIGHTS AND SURVIVAL OF MICE IN THE TWO-YEAR GAVAGE STUDIES 
OF DIMETHYL HYDROGEN PHOSPHITE 

loo 200a d k n  
AV. W+ W L  NO.Of A V . W L  W pamen a0 
(grama) of v d  controlr) survivom (gram) orvh!  controh ~ U n , i v k  

MALE 
0 23 50 23 100.0 50 23 100.0 50
1 25 49 25 100.0 49 25 100.0 50
2 28 49 26 100.0 49 26 100.0 50
3 n 49 27 100.0 49 27 100.0 50
4 29 49 28 96.6 49 28 96.6 50

5 30 49 29 96.7 49 29 96.7 50
6 31 49 30 96.8 49 30 96.8 50
7 31 49 31 100.0 49 30 96.8 50

6 31 49 31 100.0 49 31 100.0 50

9 32 49 32 100.0 49 32 100.0 50

10 32 49 32 100.0 49 33 103.1 50
11 33 49 33 100.0 49 33 100.0 50

12 34 49 34 100.0 49 34 100.0 50

13 34 49 34 100.0 49 34 100.0 50

16 36 49 36 100.0 49 36 100.0 50

20 37 49 37 100.0 49 36 97.3 50 

24 39 49 39 100.0 49 38 97.4 50
28 40 49 38 96.0 47 36 95.0 50

32 42 49 39 92.9 47 38 90.5 49

36 41 49 39 95.1 47 38 92.7 49

40 43 49 41 95.3 45 40 93.0 48

44 42 49 41 97.6 44 38 90.5 48

48 44 49 42 95.5 44 40 90.9 48

52 44 49 43 97.7 44 40 90.9 48

56 45 49 43 95.6 44 41 91.1 48

60 46 49 '44 95.7 44 42 91.3 48

64 46 48 44 95.7 43 42 91.3 47

68 46 47 45 97.6 42 43 93.5 46

72 46 47 45 97.8 42 43 93.5 45

76 46 46 45 97.8 39 44 95.7 44

80 45 44 44 97.8 37 43 95.6 43 

84 45 44 44 97.8 37 43 95.6 43
88 45 43 43 95.6 36 42 93.3 42

92 45 43 44 97.8 36 42 93.3 40

96 43 43 42 97.7 35 40 93.0 38

100 41 42 42 102.4 35 40 97.6 36

104 40 42 41 102.5 34 38 96.0 32 


FEMALE 

0 19 50 19 100.0 50 19 100.0 50

1 20 50 20 100.0 50 20 100.0 50

2 20 50 21 105.0 50 21 105.0 50

3 22 50 22 100.0 49 22 100.0 50

4 22 50 22 100.0 49 22 100.0 50

5 23 50 23 100.0 49 23 100.0 50

6 24 50 23 95.8 49 24 100.0 50

7 24 50 24 100.0 49 24 100.0 50

8 25 50 24 96.0 49 25 100.0 50
9 25 50 24 96.0 49 25 100.0 50
10 25 50 25 100.0 48 26 100.0 50

11 26 50 25 100.0 48 25 100.0 50
12 26 50 25 96.2 48 26 100.0 50

13 26 50 25 96.2 48 26 100.0 50

16 n 50 27 100.0 48 27 100.0 50 

20 28 50 27 96.4 48 28 100.0 50
24 29 50 29 100.0 47 29 100.0 50
28 29 50 29 100.0 47 30 103.4 50

32 31 50 30 96.8 46 31 100.0 50

36 31 50 31 100.0 46 32 103.2 50

40 33 50 32 97.0 46 33 100.0 50

44 33 50 33 100.0 46 33 100.0 50 

48 34 50 34 100.0 46 34 100.0 50

52 35 50 35 100.0 45 35 100.0 49 

56 36 50 36 100.0 45 36 100.0 48

60 37 50 37 100.0 45 37 100.0 48

64 38 50 38 100.0 45 38 100.0 48

68 39 50 39 100.0 45 39 100.0 47

72 40 50 40 100.0 45 40 100.0 47 
76 41 50 41 100.0 45 40 97.6 46
80 39 50 40 102.6 45 40 102.6 46

84 39 49 41 105.1 45 40 102.6 45

88 38 49 39 102.6 43 39 102.6 44

92 38 46 39 102.6 42 36 100.0 42 

96 37 43 38 102.7 41 37 100.0 40

100 36 40 38 105.6 38 37 102.8 37

104 37 39 37 100.0 38 36 97.3 35 
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III. RESULTS: MICE 


Survival 	 plastic or nonneoplastic lesions in the liver and 
testis. Histopathologic findings on neoplasms in 

Estimates of the probabilities of survival of male mice are summarized in Appendix B (Tables B1
and female mice administered dimethyl hydro- and B2); the survival and tumor status for 
gen phosphite a t  the doses used in these studies individual male and female mice also are
and those of the vehicle controls are shown in summarized in Appendix B (Tables B3 and B4).
the Kaplan and Meier curves in Figure 4. The Findings on nonneoplastic lesions are sum-
survival of high dose male mice was signifi- marized in Appendix D (Tables D1 and D2).
cantly lower than that of the vehicle controls Appendix E (Tables E3 and E4) contains the 
(Table 19). No significant differences for survi- statistical analyses of those primary tumors that 
val were seen in dosed female mice. occurred with an incidence of at least 5% in one 

of the three groups. The statistical analyses Pathology and Statistical Analyses of 
used are discussed in Chapter II (StatisticalResults 
Methods) and Appendix E (footnotes). Historical 

This section describes significant or noteworthy 	 incidences of tumors in corn oil vehicle control 
changes in the incidence of animals with neo- 	 animals are listed in Appendix F. 

TABLE 19. SURVIVAL OF MICE IN THE TWO-YEAR GAVAGE STUDIES OF DIMETHYL HYDROGEN 

PHOSPHITE 


MALE (a) 

Animals initially in study 	 50 60 50 
Nonaccidental deaths before termination (b) 7 	 8 18 

. 	 Accidentally killed 1 5 0 
Animals missing 0 3 0 
Killed at termination 42 33 32 
Died during termination period 0 1 0 
Survival Pvalues (c) 0.018 0.793 0.029 

FEMALE(a1 

Animale initially in study 50 50 60 

Nonaccidental deaths before termination (b) 11 8 16 

Accidentally killed 0 3 0 

Animals missing 0 1 0 

Killed a t  termination 39 37 34 

Died during termination period 0 1 1 

Survival Pvalues (c) 0.368 0.772 0.431 


(a)Terminal kill period: week 106 
(b)Includes animals killed in a moribund condition 
(c) The result of the life table trend test ie in the vehicle control column, and the resulta of the life table paimiee 

comparisons with the vehicle controlsare in the dosedcolumns. 
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III. RESULTS: MICE 


Liver: Fatty metamorphosis was observed at  
increased incidences in dosed female mice 
(vehicle control, 0/50; low dose, 1/49, 2%; high 
dose, 4/50,8%). The incidence of hepatocellular 
adenomas in low dose female mice was 
significantly greater than that in the vehicle 
controls (Table 20). Hepatocellular carcinomas 
were observed in two female vehicle controls but 
not in any dosed females. The incidence of 
hepatocellular adenomas or carcinomas 
(combined) in the low dose female group was not 
significantly greater than that in the vehicle 
controls. The incidence of hepatocellular 
carcinomas in low dose male mice was 
significantly lower than that in the vehicle 
controls (vehicle control, 9/60; low dose, 2/47; 

high dose, 7/50; P=0.038),but the incidence of 
hepatocellular adenomas or carcinomas (com- 
bined) in the low dose group was not 
significantly different from that of vehicle 
controls (vehicle control, 19/50; low dose, 10/47; 
high dose, 13/50). 

Testis: Focal calcification was observed a t  in- 
creased incidences in dosed male mice (vehicle 
control, 2/50,4%; low dose, 9/47, 19%; high dose, 
24/50,48%). The lesions were more extensive in 
the dosed animals and appeared as circular-to- 
oblong deposits that obliterated the underlying 
cellular features. The shape and location of the 
deposits suggest mineralization of seminiferous 
tubules. 

TABLE 40. ANALYSIS OF LIVER TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY 
OF DIMETHYL HYDROGEN PHOSPHITE (a) 

HepatocellularAdenoma(b)
Overall Rates 0/50 (0%) 6/49 (12%) 3/50 (6%)
Aajusted Rates 0.0% 16.8% 8.6% 
Terminal Rates 0139 (0%) 6/38 (16%) 3/35 (9%)
Life Table Testa P=0.116 P=0.016 P=0.102 
Incidental Tumor Tests P=0.115 Pr0.016 P=0.102 

HepatocellularAdenoma or Carcinoma (c)
Overall Ratee 2/60 (4%) 6/49 (12%) 3/50 (6%) 
Adjusted Rates 6.1% 16.8% 8.6% 
Terminal Rates 2/39 (6%) 6/38 (16%) 3/36 (9%)
Life Table Tests P=0.364 P=0.126 P=0.450 
Incidental Tumor Tests P =0.364 P=  0.126 P=0.450 

(a)The statistical analyses used are discussed in Chapter II  (Statistical Methods) and Appendix E (footnotes).
(b)Historical incidence at this laboratory: 4/148,2.7% f 2.4%;historical incidence in NTPetudies: 47/1,176,4.0% f 2.6% 
(c)Hiatorical incidence at this laboratory: 7/148,4.7% f 3.0%; historical incidence in NTP studies: 80/1,176,6.8% f.3.4% 
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IV. DISCUSSION AND CONCLUSIONS 


Dimethyl hydrogen phosphite (DMHP) was ad-
ministered by gavage in corn oil to male F344/N 
rats and male and female B6C3F1 mice at  doses 
of 0, 100, or 200 mg/kg and to female F344/N 
rats a t  doses of 0, 50, or 100 mg/kg 5 days per 
week for 103 weeks. The survival of high dose 
male rats and high dose male mice was lower 
than that of the vehicle controls; dosed male rats 
that died during the course of the studies had a 
greater incidence of pneumonia than did the ve- 
hicle control animals that died during the stud- 
ies. Survival of other groups was comparable to 
the corresponding vehicle control groups. Mean 
body weights of high dose male and female rats 
and high dose male mice were lower than those 
of the appropriate vehicle control group; other 
body weights were comparable. 

Toxicity and  Carcinogenicity in Rats 

Dimethyl hydrogen phosphite caused an in-
creased incidence of nonneoplastic and neo-
plastic lesions of the lung in male and female 
rats. In high dose male rats, lung neoplasms in- 
cluded squamous cell carcinoma, alveolarhron- 
chiolar adenoma, and alveolarhronchiolar carci- 
noma (Tables 9 and 10). Increased incidences of 
chronic interstitial pneumonia, adenomatous 
hyperplasia, alveolar/epithelial hyperplasia, 
and squamous metaplasia (high dose only) were 
observed in dosed male rats. All 24 high dose 
male rats with lung neoplasms also had pneumo- 
nia; because pneumonia was widespread in this 
group (43/50), an association between pneumo- 
nia and these lesions could not be determined. 

In high dose female rats, a marginal increase in 
the incidenceof alveolarhronchiolar carcinomas 
in the lung was observed. This neoplasm was 
probably related to the administration of DMHP 
because alveolarhronchiolar carcinomas were 
seen in one male and in three female rats re- 
ceiving 100 m&, suggesting that rats of each 
sex were probably susceptible to the pulmonary 
changes. Toxicity to the lung was manifested by 
increased incidences of interstitial chronic pneu- 
monia, adenomatous hyperplasia, and alveolar 
epithelium hyperplasia. 

The incidence of neoplasms (squamous cell 
papilloma or squamous cell carcinoma) of the 

forestomach was increased in the high dose male 
rats. DMHP also caused hyperplasia and hyper- 
keratosis of the forestomach in male rats. Di-
methyl hydrogen phosphite caused an increased 
incidence of forestomach hyperplasia in female 
rats; one squamous cell papilloma and one squa- 
mous cell carcinoma were observed in the high 
dose group. 

Dimethyl hydrogen phosphite caused minerali- 
zation in the granular layer of the cerebellum in 
high dose male rats. 

Toxicity in Mice 

In the 13-week studies, dimethyl hydrogen phos- 
phite caused dose-related lesions of the lung in 
male and female mice; in contrast to the rat 
studies, increased incidences of lung neoplasms 
were not seen in mice after the 2-year dosing 
period. Compound-related testicular atrophy 
was seen in male mice in the 13-week studies, 
and compound-related focal calcification of the 
testis was seen in male mice in the 2-year 
studies. 

Mutagenicity 

Dimethyl hydrogen phosphite was not muta-
genic in the Salmonella typhimurium assay 
system with or without metabolic activation and 
was not mutagenic in Drosophila melamgaster 
(Appendix K, Tables K1 and K2). 

Conclusions: Under the conditions of these ga- 
vage studies, there was clear evidence of carcino-
genicity* in male F344/N rats receiving di- 
methyl hydrogen phosphite, as shown by 
increased incidences of alveolarhronchiolar ade- 
nomas, alveolarhronchiolar carcinomas, and 
squamous cell carcinomas of the lung and of neo- 
plasms of the forestomach. There was equivocal 
evidence of carcinogenicity in female F344/N rats 
receiving dimethyl hydrogen phosphite, as 
shown by marginally increased incidences of al-
veolarhronchiolar carcinomas of the lung and of 
neoplasms of the forestomach. There was no eui-
&me of carcinogenicity in male or female 
B6C3F1 mice receiving dimethyl hydrogen phos- 
phite at doses of 100 or 200 mg/kg for 103 weeks. 

*Categoriesof evidence of carcinogenicity are defined in the Notetothe Reader on page 2. 

Dimethyl Hydrogen Phosphite, NTP TR 287 52 



V. REFERENCES 


63 Dimethyl Hydrogen Phosphite, NTPTR 287 




V. REFERENCES 


1. Abrahamson, S.;Lewis, E. (1971) The 
detection of mutations in Drosophila melano-
gaster. Cited in Hollaender, A., Ed.: Chemical 
Mutagens: Principles and Methods for Their 
Detection, Vol. 2.New York: Plenum Press, pp. 
461-487. 

2. Ames, B.;McCann, J.; Yamasaki, E. (1975) 
Methods for detecting carcinogens and muta- 
gens with the SaZmonelZa/mammalian-micro-
some mutagenicity test. Mutat. Res. 31:347-364. 

3. Armitage, P.(1971)Statistical Methods in 
Medical Research. New York: John Wiley & 
Sons, Inc., pp. 362-365. 

4. Berenblum, I., Ed. (1969)Carcinogenicity 
Testing: A Report of the Panel on Carcinogeni- 
city of the Cancer Research Commission of 
UICC, Vol. 2. Geneva: International Union 
Against Cancer. 

5. Bernhardt, D.; Rattenbury, K. (1956)Deter-
mination of di- and trialkyl phosphites in the 
presence of each other. Anal. Chem. 28:1765-
1766. 

6. Boorman, G. (1984)Bronchiolar alveolar hy- 
perplasia, adenoma and carcinoma of the rat 
lung and squamous cell carcinomas of the rat 
lung. Jones, T.; Mohr, U.; Hunt, R., Eds.: Mono- 
graphs on Pathology of Laboratory Animals. 
Respiratory System. New York: Springer-
Verlag. 

7. Boorman, G.; Montgomery, C., Jr.; Hardisty, 
J.; Eustis, S.;Wolfe, M.; McConnell, E. (1985) 
Quality assurance in pathology for rodent toxi- 
cology and carcinogenicity tests. Milman, H.; 
Weisburger, E.,Eds.: Handbook of Carcinogen 
Testing. Park Ridge, NJ: Noyes Publications 
(in press). 

8. Condensed Chemical Dictionary, 10th ed. 
(1981).New York: Van Nostrand Reinhold Co., 
p. 371. 

9. Cox, D.(1972)Regression models and life 
tables. J. R.Stat.Soc. B34:187-220. 

10. Finney, D. (1978)Statistical Method in 
Biological Assay, 3rd ed. New York: MacMillan 
Publishing Co,,pp. 394-401. 

11. Gart, J.; Chu, K.; Tarone, R. (1979)Sta-
tistical issues in interpretation of chronic bio- 
assay tests for carcinogenicity. J. Natl. Cancer 
Inst. 62(4):957-974. 

12. Haseman, J.(1984)Statistical issues in the 
+ design, analysis and interpretation of animal 
carcinogenicity studies. Environ. Health 
Perspect. 58:385-392. 

13. Kaplan, E.;Meier, P. (1958)Nonparametric
estimation of incomplete observations. J .  Am. 
Stat. Assoc. 53:457-481. 

14.Lewis, M.(1975)In Situ Soil Fumigation for 
Combating Nematodes Using Aminomethyl-
phosphonates. U.S.Patent No. 3,865,936,Feb. 
11. 


15. Linhart, M.; Cooper, J.;Martin, R.; Page, N.; 
Peters, J. (1974)Carcinogenesis bioassay data 
system. Comp. Biomed. Res. 7:230-248. 

16. Mantel, N.; Haenszel, W. (1959)Statistical 
aspects of the analysis of data from retrospective 
studies of disease. J. Natl. Cancer Inst. 22:719-
748. 


17. Maronpot, R.R.;Boorman, G.A. (1982)In-
terpretation of rodent hepatocellular prolifera- 
tive alterations and hepatocellular tumors in 
chemical safety assessment. Toxicol. Pathol. 
10:71-80. 


18. Mobil Chemical Company (1977)Product 
Information Bulletin on Dialkyl Hydrogen Phos- 
phites and Trialkyl Phosphites. Industrial 
Chemicals Division. 

19. National Cancer Institute (NCI) (1976)
Guidelines for Carcinogen Bioassay in Small 
Rodents, NC1 Carcinogenesis Technical Report 
Series No. 1,February. 

Dimethyl Hydrogen Phosphite, NTP TR 287 54 



V. REFERENCES 


20. National Institute for Occupational Safety 
and Health (NIOSH) (1981) 1980 Registry of 
Toxic Effects of Chemical Substances, Vol. 2. 
U.S.Department of Health and Human Serv- 
ices, Public Health Service, Centers for Disease 
Control, p. 310. 

21. National Institutes of Health (NIH) (1978) 
NIH Specification, NIH-ll-l33f, November 1. 

22. National Library of Medicine (NLM) (1984) 
Toxback; Medline; Chemline; Toxicology Data 
Bank. Files searched January 11. 

23. National Toxicology Program (NTP) (1985) 
Toxicology and Carcinogenesis Studies of Di-
methyl Morpholinophosphoramidate in F344/N 
Rats and B6C3F1 Mice. NTP TR 298. U.S. De- 
partment of Health and Human Services, Public 
Health Service, National Institutes of Health. 
Research Triangle Park, NC: National Toxi- 
cology Program. 

24. Sadtler Standard Spectra, IR No. 3003, 
NMR No. 6652M. Philadelphia: Sadtler Re- 
search Laboratories. 

25. Siemer, S. (1980) Phosphorus Compounds as 
Sugarcane Ripeners. U.S. Patent No. 4,229,203, 
Oct. 21. 

26. Tarone, R. (1975) Tests for trend in life table 
analysis. Biometrika 62:679-682. 

27. The Eight Peak Index of Mass Spectra 
(1980) Vol. 1, 2nd ed., Spectrum No. 512-56-1, 
p. 345. 

28. U.S. International Trade Commission 
(USITC) (1983) Synthetic Organic Chemicals-- 
United States Production and Sales, 1982. 
USITC Publication 1422. Washington, DC: 
USITC. 

29. Yahagi, T.; Degawa, M.; Seino, Y.; Matsu- 
shima, T.; Nagao, M.; Sugimura, T.; Hashimoto, 
Y. (1975) Mutagenicity of carcinogenic azo dyes 
and their derivatives. Cancer Lett. 1:91-96. 

55 Dimethyl Hydrogen Phosphite, NTP TR 287 



Dimethyl Hydrogen Phosphite,NTPTR 287 86 



APPENDIX A 

SUMMARY OF THE INCIDENCE OF NEOPLASMS 


IN RATS IN THE TWO-YEAR GAVAGE STUDIES OF 


DIMETHYL HYDROGEN PHOSPHITE 
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TABLE Al.  SUMMARY OF THE INCIDENCE OF NEOPLASMS I N  MALE RATS I N  THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOWDOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

50 
50 
M) 

50 
50 
50 

50 
M) 
50 

INTEGUMENTARY SYSTEM 
*SKIN 

SQUAMOUS CELL PAPILLOMA 
SQUAMOUS CELL CARCINOMA 
KERATOACANTHOMA 
OSTEOSARCOMA, INVASIVE 

FIBROMA 
FIBROSARCOMA 

*SUBCUT TISSUE 

(50) 
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 

3 (6%)
(50) 

(50) 
2 (4%) 

1 (2%) 
(50) 

(50) 
1 (2%) 

3 (6%) 
1 (2%) 

(50) 

RESPIRATORY SYSTEM 
#TRACHEA 

#LUNG 
C-CELL CARCINOMA, INVASIVE 

SQUAMOUS CELL CARCINOMA 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
OSTEOSARCOMA, METASTATIC 

(48) 

(50) 
1 (2%) 

-

(46) 

(50) 

1 (2%) 

(47) 

(50)
5 (10%) 
5 (10%) 

20 (40%) 
1 (2%) 

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS 

#MEDIASTINAL L. NODE 
LEUKEMIA, MONONUCLEAR CELL 

ALVEOLAR/BRONCHIOLAR CA, METASTA 

(50) 

(49) 
9 (18%) 

(50) 

(47) 
15 (30%) 

(50) 

(49) 
13 (26%) 

1 (2%) 

CIRCULATORY SYSTEM 
#HEART 

#ENDOCARDIUM 
SQUAMOUS CELL CARCINOMA, INVASIVE 

NEURILEMOMA, MALIGNANT 

(50) 

(50) 

(50) 

(50) 
1 (2%) 

(50) 

(50) 
2 (4%) 

DIGESTIVE SYSTEM 
*LIP 

#LIVER 

#STOMACH 

#FORESTOMACH 

SQUAMOUS CELL PAPILLOMA 

NEOPLASTIC NODULE 

SARCOMA, NOS 

SQUAMOUS CELL PAPILLOMA 
SQUAMOUS CELL CARCINOMA 
KERATOACANTHOMA 

ADENOCARCINOMA, NOS 
#JEJUNUM 

(50) 

(60) 

(50) 

(50) 

3 (6%) 

(50) 

(50) 

(60) 

(50) 

(50) 

1 (2%) 

1 (2%) 

1 (2%) 

(49) 

URINARY SYSTEM 
#URINARY BLADDER 

TRANSITIONAL-CELL PAPILLOMA 
(50) (48)

1 (2%) 

ENDOCRINE SYSTEM 
#PITUITARY

ADENOMA, NOS 
(48)

16 (88%) 
(50)

8 (16%) 
(48) 

14 (29%) 
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TABLE Al. SUMMARY OF THE INCIDENCE OFNEOPLASMS IN MALE RATS IN THE TWO-YEAR GAVAGE 
STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 


CONTROL (VEH) LOW DOSE HIGH DOSE 


ENDOCRINE SYSTEM (Continued) 
#ADRENAL 


PHEOCHROMOCYTOMA 

SARCOMA, NOS 


#THYROID 

FOLLICULARCELL CARCINOMA 

C-CELL ADENOMA 

C-CELL CARCINOMA 


#PANCREATIC ISLETS 

ISLET-CELL ADENOMA 


REPRODUCTIVE SYSTEM 
'MAMMARY GLAND 


ADENOCARCINOMA, NOS 

FIBROADENOMA 


*PREPUTIAL GLAND 

CARCINOMA, NOS 


#PROSTATE 

OSTEOSARCOMA, INVASIVE 


#TESTIS 

INTERSTITIAL-CELL TUMOR 

MESOTHELIOMA, NOS 


NERVOUS SYSTEM 
#BRAIN 

GLIOMA, NOS 

SPECIAL SENSE ORGANS 
'EYE 

GLIOMA, NOS 
'EAR 

FIBROSARCOMA 

MUSCULOSKELETAL SYSTEM 
TIBIA 

OSTEOSARCOMA 

BODY CAVITIES 
'MEDIASTINUM 

UNDIFFERENTIATED CARCINOMA 
SQUAMOUS CELL CARCINOMA, INVASIVE 
ALVEOLAFUBRONCHIOLAR CA, METASTA 

*ABDOMINAL CAVITY 

PARAGANGLIOMA, NOS 

SARCOMA, NOS 


'PELVIS 

OSTEOSARCOMA 


(50) 
9 (18%) 

(50) 
3 (6%) 

(47) 

4 (9%) 

(49) 
1 (2%) 
3 (6%) 

2 (4%) 
(49) 

1 (2%)
(48) 

(50) 

1 (2%) 

(50) 

2 (4%) 

(50)
1 (2%)
1 (2%) 

(50) 

(48) 

(50) 

1 (2%) 

42 (84%) 
4 (8%) 

(50) 

(50) 

(49) 
37 (76%) 
1 (2%) 

(50) 

(49) 
2 (4%) 

1 (2%) 
(50) 

36 (70%)
1 (2%) 

(50) 
1 (2%) 

(50) (49)
1 (2%) 

(60) 
1 (2%) 

(50) (50) 

(50) 
1 (2%) 

(60) 

(60) 
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TABLE Al. SUMMARYOFTHE INCIDENCE OFNEOPLASMS IN MALE RATS I N  THE TWO-YEAR GAVAGE 

STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 


CONTROL (VEH) 
~~ 

LOW DOSE HIGH DOSE 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS 

C-CELL CARCINOMA, METASTATIC 
SARCOMA, NOS 
SARCOMA, NOS, METASTATIC 
MESOTHELIOMA, NOS 
OSTEOSARCOMA, METASTATIC 

(50) 
1 (2%) 

2 (4%) 
1 (2%) 

(50) 

1 (2%) 
1 (2%) ' 

2 (4%) 

(50) 

1 (2%) 

ANIMAL DISPOSITION SUMMARY 
ANIMALS INITIALLY IN STUDY 50 50 50 

NATURAL DEATH 4 13 13 
MORIBUND SACRIFICE 6 7 14 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 39 29 23 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 

1 1 

ANIMAL MISSEXED 

TUMOR SUMMARY 
TOTAL ANIMALS WITH PRIMARY TUMORS** 50 46 49 

TOTAL PRIMARY TUMORS 102 92 125 
TOTAL ANIMALS WITH BENIGN TUMORS 46 41 42 

TOTAL BENIGN TUMORS 72 67 72 
TOTAL ANIMALS WITH MALIGNANT TUMORS 19 20 39 

TOTAL MALIGNANT TUMORS 21 21 51 
TOTAL ANIMALS WITH SECONDARY TUMORS## 2 2 6 

TOTAL SECONDARY TUMORS 4 2 8 
TOTAL ANIMALS WITH TUMORS UNCERTAIN- 

BENIGN OR MALIGNANT 7 4 2 
TOTAL UNCERTAIN TUMORS 9 4 2 

TOTAL ANIMALS WITH TUMORS UNCERTAIN- 
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

* NUMBER OF ANIMALS NECROPSIED 
**PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
# NUMBER OF ANIMALG WITH TISSUE EXAMINED MICROSCOPICALLY 
#ISECONDARY TUMORS. METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE AB. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN  THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

INTEGUMENTARY SYSTEM 
*SUBCUT TISSUE 

NEOPLASM, NOS, UNC PRIM OR META 
TRICHOEPITHELIOMA 
SARCOMA, NOS 
FIBROMA 

RESPIRATORY SYSTEM 
#LUNG 

ALVEOLARBRONCHIOIAR CARCINOMA 
SARCOMA, NOS, METASTATIC 

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS 

LEUKEMIA, MONONUCLEAR CELL 

CIRCULATORY SYSTEM 
#KIDNEY 

HEMANGIOSARCOMA 

DIGESTIVE SYSTEM 
*TONGUE 

SQUAMOUS CELL PAPILLOMA 
#LIVER 


NEOPLASTIC NODULE 

SARCOMA, NOS,METASTATIC 


#FORESTOMACH 

SQUAMOUS CELL PAPILLOMA 

SQUAMOUS CELL CARCINOMA 


URINARY SYSTEM 
#KIDNEY 

NEOPLASM, NOS, METASTATIC 
#URINARY BLADDER 
NEOPLASM,NOS, METASTATIC 

ENDOCRINE SYSTEM 
#PITUITARY 

ADENOMA, NOS 
#ADRENAL 

PHEOCHROMOCYTOMA 
#THYROID 


FOUCULARCELL ADENOMA 

C-CELL ADENOMA 


#PANCREATIC ISLETS 

ISLET-CELL ADENOMA 


50 50 50 
50 50 50 
50 50 50 

(50) 

1 (2%) 

(50) (50) 
1 (2%) 

1 (2%) 1 (2%) 
1 (2%) 

(50) (49)
1 (2%) 

(50) 
3 (6%) 
1 (2%) 

(50)
6 (12%) 

(50)
7 (14%) 

(50)
7 (14%) 

(50) 

(50) 

(50) 

(50) 

(50)  (50) (50) 

(48) (50) (48) 
1 (2%) 

1 (2%) 

(49) 

(50) 

(49) 

18 (37%) 

4 (8%) 

(49) 

(50) 

(49) 

17 (35%) 

3 (6%) 

(60) 

(50) 

(47) 

24 (48%) 

5 (10%) 

(50) 

1 (2%)
3 (6%) 

1 (2%) 
(49) 

1 (2%) 
(48) 

1 (2%) 
4 (9%) 

1 (2%) 
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TABLE Ad. SUMMARY OF THE INCIDENCE OF NEOPLASMS I N  FEMALE RAT I N  THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND 

NEOPLASM, NOS, UNC PRIM OR META 
SARCOMA, NOS 
FIBROADENOMA 

(50) 

9 (18%) 

(60) 

'12 (24%) 

(60) 
1 (2%) 
1 (2%)

14 (28%) 
*CLITORAL GLAND 

SQUAMOUS CELL PAPILLOMA 
ADENOMA, NOS 
CYSTADENOMA, NOS 

NEOPLASM, NOS, METASTATIC 
ADENOCARCINOMA, NOS 
ENDOMETRIAL STROMAL POLYP 
ENDOMETRIAL STROMAL SARCOMA 

LEIOMYOSARCOMA 

ADENOMA, NOS 

#UTERUS 

#CERVIX UTERI 

#OVARY 

GRANULOSA-CELL TUMOR 

(50) 

2 (4%) 

(451 

1 (2%)
10 (22%) 

1 (2%) 

1 (2%) 
(45) 

(46) 

2 (4%)
1 (2%) 

(50) 

(48) 

10 (21%) 
1 (2%) 

(48) 

(48) 

2 (4%) 

1 (2%) 
1 (2%) 

1 (2%) 

9 (18%) 

(50) 

(49) 

(49) 

(49) 
1 (2%) 

NERVOUS SYSTEM 

GLIOMA, NOS 
#BRAIN (49) 

SPECIAL SENSE ORGANS 
NONE 

MUSCULOSKELETAL SYSTEM 
*TIBIA (50) (60)

NEOPLASM, NOS,INVASIVE 1 (2%) 

BODY CAVITIES 
NONE 

ALL OTHER SYSTEMS 
NONE 

~~ ~ 

ANIMAL DISPOSITION SUMMARY 
ANIMALS INITIALLY IN STUDY 50 50 BO 

NATURAL DEATH 4 10 9 
MORIBUND SACRIFICE 6 6 8 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 40 33 32 
DOSINGACCIDENT 1 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 1 
ANIMAL MISSING 
ANIMAL MISSEXED 

Dimethyl Hydrogen Phosphite, NTPTR 287 62 



TABLE AB. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS I N  THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 


CONTROL (VEH) LOW DOSE HIGH DOSE 


TUMOR SUMMARY 
TOTAL ANIMALS WITH PRIMARY TUMORS** 36 38 38 

TOTAL PRIMARY TUMORS 59 61 78 
TOTAL ANIMALS WITH BENIGN TUMORS 32 33 35 

TOTAL BENIGN TUMORS 50 48 62 
TOTAL ANIMALS WITH MALIGNANT TUMORS 9 11 12 

TOTAL MALIGNANT TUMORS 9 11 13 
TOTAL ANIMALS WITH SECONDARY TUMORS## 2 

TOTAL SECONDARY TUMORS 6 
TOTAL ANIMALS WITH TUMORS UNCERTAIN- 

BENIGN OR MALIGNANT 2 1 
TOTALUNCERTAIN TUMORS 2 1 

TOTAL ANIMALS WITH TUMORS UNCERTAIN- 
PRIMARY OR METASTATIC 1 

TOTAL UNCERTAIN TUMORS 2 

* NUMBEROFANIMALS NECROPSIED 
** PRIMARY TUMORSALL TUMORSEXCEPT SECONDARY TUMORS 
# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
x&SECONDARY TUMORS METASTATIC TUMORS OR TUMORSINVASIVE INTO AN ADJACENT ORGAN 
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE VEHICLE CONTROL 

ANIMAL 	 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 6  
NUMBER 	 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 ? 2 2 2 2 2  

1 2 3 4 5 6 7 8 9 0 1 ? 3 4 5 6 7 8 9 0 1 2 3 4 5  

1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1  
0 0 0 0 0 0 0 6 0 2 0 0 0 0  0 0  
4 4 4 4  1 4 4 8 4 8 4 4 4 5 5 5 5  

. . . . . . . . . . . . . . . . . . . . . . . . .  

Squamouscell papilloma X 

Squamouscell carcinoma 

Keratoacanthoma 
 X 

06uosarcoma. invasive X 


Subcutanmu tissue . . . . . . . . . . . . . . . . . . . . . . . . .  

Fibroma 	 X X 

Lun and bronchi 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Tr&a . . . . . . . . . . . . . . . . . . . . . . . . .  

C.cell carcinoma, invasive 

Bone marrow 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Spleen 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

L mphnodea 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Tiymus 	 - + - + - + + + + + - - + - - - + + + + + + + + +  

Heart 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Salivary gland 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Liver 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Neo lartic nodule 	 X 
8110lwt 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Gallbladder & common bile duct N N N N N N N N N N N N N N N N N N N N N N N N N  
Pancrew 	 . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . 
:t%:r 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Small intestme 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Large intestine 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Kidney 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Urinary bladder 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Pltrntdry 	 . . . . . . . . . . . . . . . . . . . . . . . . . .  

Adenoma, NOS 	 x x  x x  X X X 

Adrenal 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Phaaehrornoeyroma 	 X X 
Sarcoma, NOS 	 X 

Thymid 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Follicular cell carcinoma X 
C-cell adenoma X 
C.cell carcinoma X 

Parathyroid 	 - + + + + + + + + + + + + - + + - + + - + - + + -

Mammarygland + N + + + + + + + N + + + N + + + N + + + + N + +  
Fibroadenoma 

Teatis 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

fntarstitial cell tumor x x x x x x  x x x x x x x x x x x x x x x x  
Mesahelioma. NOS 	 x x  

Prostate 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

PreputiaVclitoral gland N N N N N N N N N N N N N N N N N N N N N N N N N  

Carcinoma, NOS 

Brain 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Glioma, NOS 	 X 

ORGANS 
. . . . . . . . . . . . . . . . . . . . . . . . .  


‘Eioma. NOS 
Ear + N S N N N N N N N N N N N N N N N N N N ~ N N ~  

Fibrosarcoma X 

7
X


Ostmurcoma 	 N N N N N N N + N + N N N N N N N N N + N N N N N  

ClCdlMrmum N N N N N N N N N N N N N N N N N N N N N N N N N  
Undflermtrated carcinoma X 

N N N N N N N N N N N N N N N N N N N N N ~ N N N 
%E?EE?F 
c-e& carcinoma, metastatic 
lulrmthelioma.NOS 	 X 
Osteosarcoma, metastatic 	 X 
Leukemia,mononuclear cell 	 x x  x X X 

Tww Examined Microscopically 	 Vu Tissue InlormationSubmirted - I7oqurr.d Tiuur  S o t Ermwwd Microscopically C Secropsy. No Histology DueTo Protocol 

X Tumor lncidrnce A Aucoly~u 

N Necropsy. $0 Autolysis. So Microscopic Examination \i 4nimal #issin# 

S Animal Misiexca B Vo hecropsy Performed 


Dimethyl Hydrogen Phosphite, NTPTR 287 64 



--- 

TABLE A& INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: VEHICLE 

WEEKSON 
STUDY 

S q w m o u c r l l  papilloma
Squuwuallcarcinoma 

Kenrorunthoma 

Osc.ourcorna. invadve 

subcuunmut iuue  
Fibroma 

LunLun IIa da d  bronchibronchi 
Track. Track.

C.ceIIC.ceII C ~ ~ M I I U ,C ~ ~ M I I U ,invasive invasive

Bone marrow 

. .. .

. .
Spleen
L mphnodcn
T i y m u  

Heart 

Salivary g h d
Livers!rp$icnod* 
Gallbladder L common bile duct 
P M C n u

LEer 
Small inurtine 
L r y intwtinr 

Kidney
Urinarybladder 

pituiury
Adenoma, NOS 

A d n d
2E::%vm' 

Thyroid
Follicular cell carcinoma 
C.cell admnoma 
C.cell carcinoma 

Panthymid 

REPIRIDUCTIVFSYSTEM 
Mammary gland

Fibroadenoma 
T c a u  

Intantitralcell tumor 
Ieothelioma, NOS 

Proiuta 
PnputiaUchtoral gland

Carcinoma, NOS 
M 


Brain 
Glioma, NOS 

ORGANS 

EGioma. NOS 
Ear 

Fibromrcoma 

Oaeomrcoma 

Yediaatinum 
Undflerantiated carcinoma 

c.ceP! carcinoma, meustatic 
Melothelloma, NOS 
Oat8oclarcoma.metastatic 

Leukemia, mononuclear cell X 


Animals Necropried 

CONTROL (Continue$ 

~~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 


N + + + + + + + + + + + + + + + + + + + + + + + +  

X 


. . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  

X 


~ 

. . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . 
+ + - - +  + + + + + + + + - + + + + + + - - - + +  


. . . . . . . . . . . . . . . . . . . . . . . . .  

~~ ~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 
. . . . . . . . . . . . . . . . . . . . . . . . . 


N N N N N N N N N N N N N N N N N N N N N N N ~ N  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X ex x x x x x  x x 
+ + + + + + + + + + + + + + + + + + + + + + + + +  . x x x X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


X 

X
+ - + + - + + + + + - - + + + + + + - - + + + + +  

N + + + + + + + + + N + + + + + + t N + + N + + +  

X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


x x x x x  x x x x x x x x x x  x x x x x  

X X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N N N N N N N N N N N N N N N N N N N N N ~ *M)
X I
-~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

1
-

. . . . . . . . . . . . . . . . . . . . . . . . .  *so 

X I


N N N N N N N N N N N N N N N N N N N N N N N N N  *so 
I
-

'SO 
I
-

FOTAL 

188ut8

'UMORB -

*W

L 

1 

1 


-*+ 

W
4e 

1
-


Y 
W 
9

30
-

R-

R
R 
3 


W
*R 
4m 

Y

R 
W 
40
-

bo 
M-

46 

18 

W 

6 

1 


bo 
2 

2 

2 


38
-

*10 


1 

M)

42 


4 

u) 


p- *so 
1
-

'50 

1 


X 2 

I 


X x x 9
-
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE 

TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE: LOW DOSE 


. .7 

Squamouscell  papilloma

Subcutaneous uuuc 
Fibroma 

Lung and bronchi 
Alvwlarhronchiolar carcinoma 

Trachea 

Bonemarrow 
Spleen 

m c u L 
Heart 

A m 

Neurilemoma, malignant 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . 
+ - + - + - - + + - + + - + - + - - + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  
X 

P 

Oral cavity

Squamouacellpapilloma
Salivary gland
L v e r  
Bile duct 
Gallbladder& common bile duct 
P a m a r  
Esopha us 
Sumac! 

Squamoua cell papilloma 

Sarcoma. NOS 


Small intestine 
Lrga intestine 

M 

Kidney
Urinary bladder 

Pltllltary
Adenoma. NOS 

Adrenal 
Pheochromocytoma

Thyroid
C.cell adenoma 

Parathyroid
Pancreatu lsletr 

Islet cell adenoma 

Mammary gland
Fibroadenoma 

Testls 
Interstitial cell tumor 

Hesothelioma. NOS 


h a u t e  

7 
ANS 

Ear
Fibrosarcoma 

Mediastinum 
Alvwlarhronchiolar ca. metmtatic 

Peritoneum 
Paraganglioma. NOS 

AM%%-

Sarcoma. NOS 

Summa. NOS,metastauc 

Mesothelioma. NOS 

Lmukcmia.mononuclear cell 


+ : Tiarue Examined Microscopically -

. . . . .  . . . . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

X . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x  x x x x . . . . . . . . . . . . . . . . . . . . . . . . .  


X X x x . . . . . . . . . . . . . . . . . . . . . . . . .  

X X X X . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

+ + + + + + + + + + N + + + + + + + N + + + + X +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

x x  x x x x x  x a x x  x x  x x x  x x  

X . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N H N N N N N N N N N N + N N N N ~ N H N N  
x 

N N N N N N N N N N N N N N N N N N N N N N N N N  
X 

N N N N N N N N N N N N N N N N N N N N N N N N N  

X 

N N N N N N N N N N N N N N N N N N N N N N N N N  


X 
X 

x x x  x x x  x 

: No Tissue Information Submitted 
: Required Tiasue Not Examined Microscopically C : Necropsy, No HistologyDue To Protocol 

X : Tumorlncidence A : Autolysk
N : Necropsy, No Autolysin. No Microscopic Examination M : Animal Missing 
S : AnimalMisacxd B : NoNecmpayPedormd 
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TABLE A& INDIVIDUAL ANIMAL TUMOR PATHOLOGYOF MALE RATS: LOW L)OSE 
(Continued) 

ANIMAL 
NUMBER 

WEEKSON
STUDY 


. . . . . . . . . . . . . . . . . . . . . . . . .  

Squamouacell papilloma X X 
 1
S u b c u U D I o u a ~  . . . . . . . . . . . . . . . . . . . . . . . . .  

Fibroma X 


+ + + + + + + + + + + + + -  + + + + - + +++++ I:; 

Luqpandbrwchi
Alvdarhmnchiolu amaoma 

t m h a  

7 

Spleen

#,"m"Ltt 
Hean 
Suuribmoma,mel@ant 

Oralcavity
tlguamouacall papilloma 

Salivary gland
Liver 
Biled r c  
Gallbladderhcommonbileduct 
Panenu 
Z!r 
Squamouacellpapilloma
Sarcoma.NOS 

Small in(cruna
hr#e  intestine 

Urinarybladder 

Pitubary

Adenoma. 406 


Adrenal 

Pheochromocytoma


Thyroid

C 4 ladenoma 

Parathyroid
Pancreatic islets 

Islet cell adenoma 

Uammary gland
Fibroadenoma 

T e w r  
Interstitial cell tumor 
Uesothelinma.NOS 

Prostau -
S 


Ear 
Fibmurmnu 

Ydiuunum 
Alvcolarbmnchiolarca. metastatic 

Perironrum 
Paraganglioma.NOS 

S 
MultipleorgansNOS 
Sarcoma.SOS 
Sarcoma, NOS.metamtic 
Clesothehoma.NOS 
Leukemia. mononuelearcell 

AnimalsNecropsid 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N N N N N N N N N N N N N N N N N N N N N N  

X 
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . 

N N N N N N N N N N N N N N N N N N N N N N N N N  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X X X x x  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 


+ + + + + + + + N N + + + + N + + + + + + + + + +  

X X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


X X X X X X X X X  X X  X X X X  X X X  X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N N N N N + N N N N N N N N N N N N N N N'N 
X 


~~~ 

N N N N N N N N N N N N N N N N N N N N N N N N N  


4 N N N N N N N N N N N N N N N N N N N N N N N N  


N N N N N N N N N N N N N N N N N N N N N N N N N  

X 


X 

X x x x  x x  x x  


50 


50 


'50 

6
I 


50 

50 


080 
49 

11)

50 


1 

1 

49 

49 


50 

40 


50 

8 


50 

9 


47 

4 

40 

49 


2 


3 0  

2 

49 

31 


1 

50 


50 


*SO 

I 


*5Q 

'50I :  
2 


I 


I 1 


1: 
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TABLE A& INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE 

TWOaYEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE: HIGH DOSE 


ANIMAL 

NUMBER 

WEEKSON
STUDY 


L .v 
Squamouacell papilloma

Subcutanaous tissue 
Fibroma 
Fibrosarcoma 

Lungr and bronchi 
uamoulcell carcinoma 9A veol.rhmnchiolar adenoma 


Alvmlarhronchiohr carcinoma 

Osteosarcoma. metastatic 


Trachea 

Bone rmrrmw 
Spleen
Lymph nodes 

Alveolarhmnchiolar a,metut. t ic 
Thymus 

Hean 
Squamous cell carcinoma, invuive  

Oralcavity
Squrmou cell papilloma 

Salivary gland 

Sqwmouscell papilloma 

Squamouscell carcinoma 

Keratoacanthoma 


Small intestine 
Adenocarcinoma. NOS 

Largo intestine 

Kidney
Urinary bladder 

Transitional cell papilloma 

Pituitary
Adenoma, NOS 

Adrenal 
Pheochromocytoma

Thyroid
Follicular cell carcinoma 
C-cell adenoma 

Parathyroid
Pancreatic ialeta 

Islet cell adenoma 

Fibroadenoma 
Testu 

Intentitid cell tumor 
Mesothelioma. NOS 

Proatate 

Osteosarcoma. invasive 

PreputiaYcliloral gland 
Carcinoma. NOS 

brain 
Glioma, NOS 

A.NS 
Ear 

Fibrosarcoma 

Mediastinum 
uamous cell carcinoma. invasive 7A vcolarhmnchiolar ca, metastatic 

Peritoneum 
Sarcoma, NOS 
Osteosarcoma 

Multiple orqaru NOS 
Mesothelioma. NOS 
Leukemia, mononuclear cell 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 

......................... 


......................... 
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + - - + + - + + - - - - + + + + + + i  

~ ~~ ~~ ~ ~~~~~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 

N N N N N N N N N N N N N N N N N N N N N N N N ~  

X . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N N N N N N N N N N N N N N N N N N N N N N  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


X 
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x  x x x x  X X . . . . . . . . . . . . . . . . . . . . . . . . .  


Y 

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 
x x  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + N + + + N + N + N N + + N + + + + + + + + + N  

. . . . . . . . . . . . . . . . . . . . . . . . .  

x x x x x  x x x x  x x  x x x x x x  
. . . . . . . . . . . . . . . . . . . . . . . . .  

N N N N N N N N N N N N N N N N N N N N N N N N N  


. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N N N N N N N N N N N N N N N N N N N N N N  

X 

N N N N N N N N N N N N N N N N N N N N N N N U N  


N N N N N N N N N N N N N N N X N N N N N N N N N  
x 

X x x x  

* . Tissue Examined Microscopically : ?In Tissue InfnrmatinnSubmitted - , Required Tissue Not Exomined Microscopicnlly C : Necropsy. N o H i s c o l o ~  DueToProtocol 
X : Tumor incidence A : Autolysis 
N ' Necropsy. No Autolysis. No Microscopic Examination M : Animal Missing 
S : AnimalMissexed B : No Necropsy Performed 
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS HIGH DOSE 
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TABLE AL INDIVIDUALANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE 
"WO-YEAB GAVAGE m D Y OF DIMETHYL HYDROGEN PHOSPHITE, VEHICLE CONTROL 
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: VEHICLE 
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE 

TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE: LOW DOSE 
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS HIGH DOSE 
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Sarcoma, NOS.metart.tic 

Trachea 

Spleen
Lvmph nodes 
rhymu 

Heun 

Salivary gland
Liver 

NWP~MUCnodule 
+reoma. NOS.metastatic 

Bile duct 
Gallbladder & commonbile duct 
P.MM 
E l o p W ~
Swnuch

Squrmourcellpmpillom
S q u ~ r ucell carcinoma 

Small inrrrtine 
Largointestine 

Adrenal 
Pheochrnmocytoma

Thymid
Follicular cell adenomn 
C-cell adenoma 

Parathyroid
Pancreatic islet^ 

Isletcell adenoma 

Mammarygland
Ncoplum. NOS.unc prim or meturntic 
Sarcoma. NOS 
Fibroadenoma 

PrsputiaUclitoral gltnd 
u m o ucell apilloma%moms,Not! 

L'torur 
Seoplum, NOS.meturntic 
Endometrial stromalpolyp

0V.W 
Adenoma. NOS v 


(Continued) 

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

A + * + + + + + + + + + + + + + + + + + + + + + ++ + + - ~ - + + + + - + + - + + - + - - + + + + +  . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

~~ ~~-~-

. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N N N N N N N N N N N N N N N N N N N N N N  

A + + + + + + + + + + + + + + + + + + + + + + + +  . . . . . . . . . . . . . . . . . . . . . . . . .  

A + + + + + + + + + + + + + + + + + + + + + + + +  


X 


A + + - + + + + + + + + + + + + + + + + + + + + +  
A + + - + + - + + + + + + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x x x  x x  x x  x x  x x  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X X X 

. . . . . . . . . . . . . . . . . . . . . . . . . .  


X X 

A + + + + - + - - + + + + + + + + - + + + - - - +  . . . . . . . . . . . . . . . . . . . . . . . . .  


.......................... 


X 
x x x x  x x x x 

N N N N N N N N N N N N N N N N N N N N N N N N N  


X 
. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 


. . . . . . . . . . . . . . . . . . . . . . . . .  


7+ + N W N N N + N N N + N N N + N N N N N + N + N  
Nroplum. NOS,invasive 

*Animals Nocrop id  

TOTAL 

TISSUESruMoRs 

'50 
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50 

3 

I 
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-

J0 
49 

40 

47 


50
-

48 

50 
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I 


50 

'50 
40 

49 

40 
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46 

46 


50 

I 


48 

I
-

50 

24 

50 
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47 

I 

4 
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-
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*so 

1 
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1 
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49 
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1
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APPENDIX B 

SUMMARY OF THE INCIDENCE OF NEOPLASMS 


IN MICE IN THE TWO-YEAR GAVAGE STUDIES OF 


DIMETHYL HYDROGEN PHOSPHITE 
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TABLE B1, SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOW DOSE HIGH DOSE 

50 	 50 
3 

47 50 
47 50 

(47) 	 (50) 
1 (2%) 
1 (2%) 

1 	(2%) 
(47) (50) 

1 (2%) 
1 (2%) 

2 (4%)
1 (2%) 
--	 -I_ 

(471 	 (50) 

2 (4%) 3 (6%) 
5 (11%) 8 (16%) 

(471 (50) 
1 (2%) 

2 	 (4%J 

1 	(2%) 
(47) (50) 

___-------

(47) (49) 

1 	 (2%) 
(26) 	 (25)

1 14%) 
(47) 	 (50) 

1 (2%) 
147) 	 (50) 

4 (8%) 

(47) (50) 
a (17%) 8 (16%) 
2 (4%) 7 (14%) 

(45) 	 (47)
1 (2%) 

1 (2%) 

(47) 	 (50) 

ANIMALS INITIALLY IN STUDY 
ANIMALS MISSING 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

INTEGUMENTARY SYSTEM 
*SKIN 


SQUAMOUS CELL CARCINOMA 

BASAL-CELL TUMOR 

FIBROMA 


*SUBCUT TISSUE 

SARCOMA, NOS 

FIBROSARCOMA 

RHABDOMYOSARCOMA 

NEURILEMOMA, MALIGNANT 


RESPIRATORY SYSTEM 
#LUNG 

HEPATOCELLULAR CARCINOMA, METAST 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS 

MALIGNANT LYMPHOMA, NOS 
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 
UNDIFFERENTIATED LEUKEMIA 
MAST-CELL LEUKEMIA 
GRANULOCYTIC SARCOMA 

#LIVER 
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 

CIRCULATORY SYSTEM 
#SPLEEN 


HEMANGIOSARCOMA 

ANGIOSARCOMA 


#MESENTERIC L. NODE 

ANGIOSARCOMA 


'ADIPOSE TISSUE 

HEMANGIOMA 


#LIVER 

HEMANGIOSARCOMA 


DIGESTIVE SYSTEM 
#LIVER 


HEPATOCELLULAR ADENOMA 

HEPATOCELLULAR CARCINOMA 


#FORESTOMACH 

PAPILLOMA, NOS 

SQUAMOUS CELL CARCINOMA 


URINARY SYSTEM 
#KIDNEY 

TUBULAR-CELL ADENOMA 

50 

50 
50 

(50) 

(50) 

1 (2%) 

(501 
2 (4%) 
6 (12%) 
6 (12%) 

(50) 

1 (2%)
1 (2%) 
1 (2%) 
1 (2%) 

(50) 
1 (2%) 

(50) 
1 (2%) 

(27) 

(50) 

(50) 

(50) 
12 (24%) 
9 (18%) 

(50) 

1 (2%) 

(50) 
1 (2%) 
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TABLE B1. SUMMARY OF THE INCIDENCE OF NEOPLASMS I N  MALE MICE I N  THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ENDOCRINE SYSTEM 

ADENOMA, NOS 

CORTICAL ADENOMA 

FOLLICULARCELL ADENOMA 

#PITUITARY 

#ADRENAL 

#THYROID 

#PANCREATIC ISLETS 
ISLET-CELL ADENOMA 

REPRODUCTIVE SYSTEM 
*PREPUCE 

PAPILLOMA, NOS 
(50) 

NERVOUS SYSTEM 
XBRAINlMEMNGES 

#BRAIN 
SARCOMA,NOS 

GRANULARCELL TUMOR,MALIGNANT 

(50) 

(SO) 
1 (2%) 

(47) 

(47) 
1 (2%) 

(49) 

(49) 

SPECIAL SENSE ORGANS 
*HARDERIAN GLAND 

ADENOMA,NOS 
ADENOCARCINOMA, NOS 

(60) (47) 

MUSCULOSKELETAL SYSTEM 
*SKULL 

GRANULARCELL TUMOR,INVASIVE 
(50) 

1 (2%) 
(47) (50) 

BODY CAVITIES 
*ABDOMINALWALL 

FIBROSARCOMA 
(50) (47) (50) 

1 (2%) 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS 

MESOTHELIOMA,MALIGNANT 
(50) 

ANIMAL DISPOSITION SUMMARY 
ANIMALSINITIALLY IN STUDY 

NATURAL DEATH 
MORIBUNDSACRIFICE 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 

50 
6 
1 

42 
1 

50 
4 
5 

33 

5 
3 

50 
14 
4 

32 
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TABLE B1. SUMMARY OF THE INCIDENCE OF NEOPLASMS I N  MALE MICE I N  THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 


CONTROL (VEH) LOW DOSE HIGH DOSE 


TUMOR SUMMARY 
TOTAL ANIMALS WITH PRIMARY TUMORS** 34 21 31 

TOTAL PRIMARY TUMORS B1 33 43 
TOTAL ANIMALS WITH BENIGN TUMORS 22 12 14 

TOTAL BENIGN TUMORS 27 17 16 
TOTAL ANIMALS WITH MALIGNANT TUMORS 20 12 22 

TOTAL MALIGNANT TUMORS 24 16 27 
TOTAL ANIMALS WITH SECONDARY TUMORS## 3 

TOTAL SECONDARY TUMORS 3 
TOTAL ANIMALS WITH TUMORS UNCERTAIN- 

BENIGN ORMALIGNANT 
TOTAL UNCERTAIN TUMORS 

TOTAL ANIMALS WITH TUMORS UNCERTAIN- 
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

* NUMBEROF ANIMALS NECROPSIED 
*+PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
# NUMBER OFANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
##SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE B2. SUMMARY O F  THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 
ANIMALS MISSING 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

INTEGUMENTARY SYSTEM 
+SUBCUT "ISSUE 

FIBROSARCOMA 
FIBROUS HISTIOCYTOMA, MALIGNANT 
RHABDOMYOSARCOMA 

RESPIRATORY SYSTEM 
#LUNG 

HEPATOCELLULAR CARCINOMA, METAST 
ALVEOLAWBRONCHIOLAR ADENOMA 
ALVEOLAWBRONCHIOLAR CARCINOMA 
SARCOMA, NOS, METASTATIC 
OSTEOSARCOMA, METASTATIC 

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS 

MALIGNANT LYMPHOMA, NOS 
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 
MALIC. LYMPHOMA, HISTIOCYTIC TYPE 
MALIGNANT LYMPHOMA, MIXED TYPE 
PLASMA-CELL MYELOMA 
UNDIFFERENTIATED LEUKEMIA 

*ABDOMINAL CAVITY 
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 

#SPLEEN 
MALIC. LYMPHOMA, HISTIOCYTIC TYPE 

#MANDIBULAR L. NODE 
SARCOMA, NOS, METASTATIC 

#LUMBARLYMPH NODE 
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 

#MESENTERIC L. NODE 
MALIC. LYMPHOMA, HISTIOCYTIC TYPE 

#THYMUS 
MALIC. LYMPHOMA, LYMPHOCYTIC TYPE 

CIRCULATORY SYSTEM 
*SUBCUT TISSUE 

HEMANGIOSARCOMA 
HEMANGIOSARCOMA, UNC PRIM OR MET 

#SPLEEN 
HEMANGIOSARCOMA, UNC PRIM OR MET 

#LIVER 
ANGIOSARCOMA 

#UTERUS 
HEMANGIOMA 

#OVARY 
HEMANGIOMA 

50 	 50 
1 

50 	 49 
50 	 49 

1 	(2%) 

(50) 	 (49) 
1 (2%)
2 (4%) 3 (6%) 
2 (4%) 

I 	 (2%) 

(50)
1 (2%) 
6 (12%) 
5 (10%) 
3 (6%) 

2 	 (4%) 
(50) 

(50) 
1 (2%) 

(50) 

(60) 

(49) 

(47)
1 	(2%) 


50 

50 

50 


(50) 

1 (2%) 

1 (2%) 

(50)
3 (6%)
6 (12%) 
3 (6%) 

3 	 (6%) 
(50) 

1 	 (2%)
(48) 

1 (2%)
(33) 

1 (3%)
(33) 

(33) 
1 (3%)

(46)

1 (2%) 
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TABLE BBI. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

DIGESTIVE SYSTEM 
#LIVER 

HEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA 

#JEJUNUM 

LEIOMYOSARCOMA 


URINARY SYSTEM 
NONE 

ENDOCRINE SYSTEM 
#PITUITARY 

ADENOMA, NOS 
CHROMOPHOBE ADENOMA 

#ADRENAL 
CORTICAL ADENOMA 

#THYROID 
FOLLICULAR-CELL ADENOMA 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND 


ADENOMA, NOS 

ADENOCARCINOMA, NOS 

FIBROADENOMA 


#UTERUS 
SARCOMA, NOS 
FIBROSARCOMA 
LEIOMYOSARCOMA 
ENDOMETRIAL STROMAL POLYP 

#OVARY 
PAPILLARY CYSTADENOMA, NOS 
GRANULOSA-CELL TUMOR 

NERVOUS SYSTEM 
NONE 

SPECIAL SENSE ORGANS 
*HARDERIAN GLAND 

ADENOMA, NOS 

MUSCULOSKELETAL SYSTEM 
*VERTEBRA 

OSTEOSARCOMA 

*LUMBARVERTEBRA 


FIBROSARCOMA 


BODY CAVITIES 
*ABDOMINALCAVITY 

LIPOMA 

CONTROL(VEH) LOW DOSE 

(50) (49)
6 (12%) 

2 (4%) 
(47) (49) ' 

1 (2%) 

(46)
12 (26%) 

(49) 

(47) 

1 (2%) 

1 (2%) 

1 (2%) 

(50) 

1 (2%) 
(49) (49) 

1 (2%) 

2 (4%)
1 (2%) 

(47) 

(50) 

(50) 

(60) 
1 (2%) 

1 (2%) 

(49) 

(49) 

(50) (49) 

HIGH DOSE 

(50)
3 (6%) 

(45) 

(49) 
1 (2%) 
1 (2%) 

(50) 

(50) 
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TABLE BB. SUMMARY O F  THE INCIDENCE O F  NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR 
GAVAGE STUDY O F  DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS 

FIBROSARCOMA 
(50) (49) 

HEAD 
SARCOMA, NOS 

ANIMAL DISPOSITION SUMMARY 
ANIMMSINITIALLY IN STUDY 50 50 50 

NATURAL DEATH 8 4 13 
MORIBUND SACRIFICE 3 5 3 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 39 37 34 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED,NOS 
ANIMAL MISSING 

3 
1 

ANIMAL MISSEXED 

TUMORSUMMARY 
TOTAL ANIMALS WITH PRIMARY TUMORS** 37 30 32 

TOTAL PRIMARY TUMORS 49 39 45 
TOTAL ANIMALS WITH BENIGN TUMORS 20 18 16 

TOTAL BENIGN TUMORS 21 22 19 
TOTAL ANIMALS WITH MALIGNANT TUMORS 26 16 23 

TOTAL MALIGNANT TUMORS 27 17 24 
TOTAL ANIMALS WITH SECONDARY TUMORS## 2 1 

TOTAL SECONDARY TUMORS 2 2 

BENIGN ORMALIGNANT 
TOTAL ANIMALS WITH TUMORS UNCERTAIN- 

1 
TOTAL UNCERTAIN TUMORS 1 

TOTAL ANIMALS WITH TUMORS UNCERTAIN- 
PRIMARY ORMETASTATIC 1 

TOTAL UNCERTAIN TUMORS 2 

* NUMBER OF ANIMALS NECROPSIED 
**PRIMARY TUMORS:ALL TUMORS EXCEPT SECONDARY TUMORS 
# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
## SECONDARY TUMORS:METASTATIC TUMORS ORTUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 

TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE: VEHICLE CONTROL 


WEEKSON 
STUDY 

-7 

Subcutaneous tissue 

Rhabdomyolarcorna 

Lunm and bronchi 
Hephcellular carcinoma. metastatic 
Alveolar/bronchiolar adenoma 
Alveoluhronchiolnr carcinoma 

Trachea 

Bone marrow
S Ieen 

kenmnplourcoma
L mphnodes
tbymur  

Heart 

Salivary gland 
Liver 

Heparocelldar adenoma 
He arocellular carcinoma 
Mafig. lymphoma. hirtiocync typ.

Bileduct 
Gallbladder & common bile duct 
Pnncreu 

::::r 
Squamoucell carcinoma 

Small intestine 
Large intestine 

Tubular cell adenoma 
Urinary bladder 

. . . . . . . . . . . . . . . . . . . . . . . . .  

x 

x x x  
x x u 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

)I 

- + + - + + - - + - + + - - - - + - - - + + - - i  . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x x  X X X 

X X X 

. . . . . . . . . . . . . . . . . . . . . . . . . 

+ + + + + + + + N N + + + + + + + + + + + + N + N  

. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

......................... 


P 

Pituitary
Adrenal 

Cortical adenoma 
Thyroid

Follicular cell adenoma 
Parathyroid
Pancreaticuleu 

Ialet cell adenoma 

Mammary gland
Testis 
Prostate 
Penis 

Papilloma. SOS 

Granular cell tumor. malignant 

Boll. 
Granular cell tumor. mva8ive 

-

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

X . x 

- - + - - , , + + - - - + - - + + - - + - - - + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

N N N N N N N N N N N N N N N N N S N N N N N ~ N  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . 

N N N N N N N N N N N N N N N N S N N N N N N N N  


~ ~~ ~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

Tiaaue Examined Microwpically No Tiuue InformationSubmirted - RaquredT m u e  Not Examined Microropically C Necropsy. S o  Hutology Due To Protacol 
X Tumor Incidence A Autolysu 
N Necropsy. So Autolysis. No Hicrowpic Examination M Anlmal Miurnq
S Animal Hissexed B NoNecropsy Pcrformed 
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE 

WEEKSON 
STUDY 

Subcutaneous t m u e  
Rhabdomyourcoma 

L u n p  and bronchi 
Hepatmellukr carcinoma, metastatic 
Alveolar/broncholar adenoma 
Alveolar/bronchiolar carcinoma 

Trachea 

F~EX~ATOFQ-
Bone marrow 
Spleen

Hemangioli.rcoma
L mphnodes
d y m u  

Heart 

Salivary gland
Liver 

Hepatocellular adenoma 
Hepatocellular carcinoma 
Malig. lymphoma. histiocyuc type 

Bile duct 
Gallbladder k common bile duct 
Pancrear

::%r 
Squamous cell carcinoma 

Small intestine 
Large intestine 

Kidney
Tubular cell adenoma 

Urinary bladder 

M 

Pitllltary
Adrenal 

Corticaladenoma 
Thyroid

Follicular cell adenoma 
Parathyroid
Pancreatic uleta 

islet cell adenoma 

M 

Vammary gland 
Testis 
Prostate 

Penis 

Papilloma, NOS 

7 

Granular cell tumor, malignant 

Bone 
Cranukrcell tumor, invasive 

Wall lymphoma hmuocytrc type 

tind%erentiatA ieukemia 

Mast cell leukemia 


Animalr Necropded 

CONTROL (Continued) 

TOTAL 

l o l l l l l l o l o l l l l l l l l o l l l l l  llSSUES
o ~ o o o o o o ~ o 7 o o o o o o o ~ ~ o o o o oKlXORS 
5 6 5 5 5 5 5 5 8 5 9 5 5 5 5 5 5 5 5 6 5 5 5 5 5  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


x x x 

X X X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
- + + + - + + + + - + - - - + + - + + - + + - + +
+ - - + + - + + - - - + + - + - + + + + - + + + -

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

X x x  X X X 


X x x x  

x Y  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ N + + + + + + + + N + + + + + + + + N + N + c N  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

X 
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x 
. . . . . . . . . . . . . . . . . . . . . . . . .  


X
+ - + - - - + - - - - + - - - - - - - - - + - - +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N N N N N N N N N N N N N N N N N N N N N N  

. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

N N N N N N N N N N N N N N N N N N N N N ~ N N ~ 
*so 

X 1 

______~  

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


N N N N N N N N N N N N N N N N N N N N N N N N N  *so 

1 


N N N N N N N N N N N N N N N N N N N N N N N N N  -50 
1 

1 

1 


X 1 


*50 

1 


50 

2 

6 

6 


47 I 


49 

50 


1 

27 

36 


30 


50 

50 

12 

9 

1 


50 

*50 

50 

46 

50 

1 

46 

49 


50 

1 


50 


49 

50 


3 

44 


3 

15 

50 


1 


*so 
30 

46 
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 

TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE: LOW DOSE 


WEEKSON 
STUDY 

Skin 
Squamour cell carcinoma 
Bualcell tumor 

Subcutansour t i uue  
Fibroaarcoma 
Neurilemoma. malignant 

Lung#and bronchi 
Alveolar/bronchiolar adenoma 
Alveolarlbronchiolar carcinoma 

Trachea 

Bone marrow 
Spleen

Angiosarcoma
Lymph nodes 

Angiosarcoma
Thymu 

Heart 

s . l ivuy gland
Liver 

Hepatocellular adenoma 
Hepatocellularcarcinoma 

Bile duct 
Gallbladder 8 common bile duct 
Pancreas

2ER" 
hpilloma,,NOS

Small intestine
Lam intestine 

Kidney
Urinary bladder 

PltUtBry
Adenoma. NOS 

Adrenal 
Thyroid
Panthyroid
hncreatrc ulrrr  

Idet cell adenoma 

Mammarygland
Testis 
Prolute  

B n i n  
Sarcoma, XOS 

Yultrplr orgaru NOS 
YeMthelloma. m d i m n t  
Malignant lymphoma, NOS 
Cranulwytrc sarcoma 

Adiporc tusua 
Hemangioma 

+ : Tissue Examined Microropically 

+ M M + + + + + + + + + + + + + + + + + + + + M +  


X
+ M M + + + + + + + + + + + + + + + + + + + + M +  


X 

+ M H + + + + + + + + t + + + + + + + + + + + M +  

X 

X x x  X 
+ ? d k f + + + + + + + + + + + + + + + + + + + + M +  

+ M M + + + + + + + + + + + + + + + + + + + + X + 

+ M M + + + + + + + + + + + + + + + + + + + + X +  


X
+ M M + - + + + + - + - + - + - - + - + - - + M - 


X 
+ M M + + + - - + - + - + + + + - - + - + + + M - 


+ M M + + + + + + + + + + + + + + + + + + + + M +  


+ M M + + + + + + + + - + + + + + + + + + - + M + 

t m M + + + + + + + + + + + + + + + + + + + + u +  


X x x X 
X+ M M + + + + + + + + + + + + + + + + + + + + H + 

N M H + + + + + + + + N + + + + t + + + + + + Y + 
+ M M + + + + + + + + + + + + + + + + + + + + Y +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ M M + + + + - + + + + + + + + + + + + + + + M +  


+ M M + + + + - + + + - + + + + - + + + + - + M + 

+ M M - + + + - + + + + + + + + + + + + - - + M +  


+ M M + + + + + + + + + + + + + + + + + + + + M + 

+ M M + + + + + + + + + + + + + + + + + - + + M +  


~~~~ ~ 

+ M M + + + + + + + + + + + + + + + + + + + + M +  
X

+ M M + + + + + + + + + + + + + - + + + + + + M + 

+ M M + + + + + + + + + + + + + + + + + + + + M + 

- M M + + + + - + - + - + - + + + - - - - - - Y + 

+ M M + + + + + + + + + + + + + + + + + + + + M +  


X 
~~~ 

N M M N N N N N N N N N N N N N N N ~ X N X N M N 

+ N M + + + + + + + + + + + + + + + + + + + + M +  

+ M M + + + + + + + + + + + + + + - + + + + + M +  


+ M N + + + + + + + + + + + + + + + + + + + + M +  

X 

N M M N N N N N N N N N N N N N N N N N N N N U N  
X 

M Y  M 

: N6Tiuue InformationSubmittd- : Requirad Timue Not Examined Microscopically C : Necropsy, NoHiitology DurToProtocol 
X : Tumorhcidence A : Autolysu
N : Secropsy, ?io Autolysu, No Micrwopie Examination M : Animal Miming 
S : AnimalMiruxed B : Xo Necropsy Performed 
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE 

WEEKSON 
STUDY 

Skin 

Squunolu cell carcinoma 

B a dcell tumor 


Subcuuneoutissue 
Pibro-ma 

Zleunlemoma, malignant 


Lung8 and bronchi 
Alvaokrbronchiolar adenoma 
Alveo&rbronchiolar carcinoma 

Trachea 

Bone murow 
Spleen

Angiosarcoma
Lymph nodes 

A n 5 o ~ r c o m o  
ThpaW 

Hearc 

Salivary gland 
h v c r  

Hep.tocel1ul.r adenoma 
Hepatoeellular carcinoma 

Bile duct 
GallbLdder di common bile duct 
PallCMM 

%%R" 
Papilloma. NOS 

Small inteetine 
L r g e  intestine 

Kidney
Unnuybladder 

PItultary
Adenoma, NOS 

Adrenal 
Thyroid
Parathyroid
Pancrearrc d e c a  

Islet cell adenoma 

M 
Mammary gland 
Testis 
Prostate 

W" 
Sareoma. NOS 

Multiple orgum NOS 
Merothelioma,malignant
Malignant lymphoma. NOS 
Granulocyticsarcoma 

Adiporr WIW 
Henungionu 

Animala Necmpiied 

(Continued) 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 2 2 2 3 3 3 3 3 3 3 3 3 3  4 4 

6 1  9 0 1 2 3 4 5 6 7 8 9 0 1 2 3  5 


1 1 0  1 1 0 0 1 0 1 p 0 0 1 I 1  I 1  1 

0 0  0 0 8 6  3 2 3 8 0 0  0 0 0  

5 5 0 5 5 7 5 5 6 5 7 8 0 5 5 5 5 5 5  


. . . . . . . . . . . . . . . . . . . . . . . . . 

X


X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
- + + + - + - - - - + + + + + - - + - - - + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

X x x X 


A 
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + N N + N + + N + + + + + + + + + + + N +  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


X 
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . 


+ - - - - + + - - + - - - + - - - - - + + + + - +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 

~~ 

N N N N N N N N N N N + N N N N N N N N + N Z l N Z l  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


N N N N N N N N N N N N N N N N N N N N N N N N N  


X 

x 


X 


TOTAL 

TISSUES
TUMORS 


*47 

I 

1 


*47 
I 

I 


41 

2 

5 

46 


41 

41 

1 


26 

1 

36 


47 


4b 

47 

8 

2 


47 

*47 

41 

46 

4.5 
1 

39 

43 


17 

46 


45 

2 

46 

45 

21 

47 

2 


-41 

41 

44 


41 

1 


*47 
I 

I 

1 


1 
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 

TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE HIGH DOSE 


ASIbIIAL 
NUMBER 

0 0 0 0 0 0 II 0 0 0 0 0 0  

I S 3 4 5 6 7 8 9 I) 1 2 3 4 5 

WEEKSON 
STCDY 

l o l l o l l o o l l l o l l l l l l  
0 6 0 0 6 0 0 3 7 0 0 0 9 0 0  0 0 0  
5 3 5 5 6 5 5 1 8 5 5 0  5 5 5 5 3 5  

a . 

t t t + + t + N t t + x N t + + + + + + + + + t ~ 
7 

Fibroma 

Subcuraneoua tiarue 
Sarcoma. NOS 

Rhabdomyosarcoma 


Lung8 and bronchi 
Alvcoiarhronchiolar adenoma 
Alveolarhronchiolar carcinoma 

Trachea 

Bone marrow 
Spleen
L mphnodes 
Tiymur 

Heart 

Salivary eland 
Liver 

Hepamellular adenoma 
Hepatocellular carcinoma 
HemPngIO8arcOma

Bile duct 
Gallbladder & common bile duct 
Pancreas 

Squamouacell carcinoma 
Small intertine 
Large intestine 

Kidney
Urinary bladder 

Adenoma, NOS 
Adrenal 
Thyroid

Follicular cell adenoma 
Parathyroid
Pancreatic Islet. 

Islet call adenoma 

Mammary gland 
Teatu 
Proitate 

Brain 

Hardenan gland 
Adenoma. NOS 
Adomcarcinoma. NOS 

Poritonew 
Plbmurcoma 

Mal&. lymphoma. hiatiocytic type 

+ : Tisiue Examined Microscopically -

+ + + + + + + N t + + N N + + + + + + + + + + + 4  
X 

. . . . . . . . . . . . . . . . . . . . . . . . .  


X x x x  
+ + + + + + t + + + + + + + + + + + + + + + + A +  

+ + + + + + + + + + + + + + + + + + + + + + + A +  
+ + + + + + + + + + + + + + + + + + + + + + + A +  
+ - - + + - - + + + - + - - + + - - + - - - + A +  
+ + + - + - + + + + + + + + + + - + - + - + + A -

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X x x x X 

X 
X 

. . . . . . . . . . . . . . . . . . . . . . . . . 

+ + + N + + + N N + + + N + + + + + + + + + + N +  

+ + + + + + + + + + + + + + + + + + + + + + + A +  
+ + + + + + + + + + + + + + + + + + + + + + + A +  
+ + + + + + + + + + + + + + + + + + + + + + + A +  

x 
+ + + + + + + + - + + + - + + + + + + + + + + A +  
+ + + + + + + - + + + + + + + + + + + + + + + A +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + + + + A +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . . 

+ + + + + + + + + + + + + + + t + + + + + + + A +  

X
+ + - - - + + - + - + - + + + + + - - + - - - A +  
+ + + + + + + + + + + + + + + + + + + + + + + A +  

N N N N N N N N N N N X N N N N N N N N N N N N N  
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + - + + + + + + + + + + + + + + + + + + + + A +  

+ + + + + + + + + + + + + + + + + + + + + + + A +  

N N N N N N N N N N N N N N N N N N N N N N N N N  


: Xo Tissue Information Submitted 
' Required Tissur Not Examined Microropically C : Necropay, No Histology DueToProtocol 

X : Tumorlncidonce A : Autolysid 
N : Necropay. NoAutolyaia, No Microscopic Examination W : Animal Miuing 
S : AnimaIMbwxed B : NoNecropry Performd 
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE 

WEEKSON 
STUDY 

Fibroma 
Subcucnneoutisaw 

Sarcoma. NOS 
Rhabdomyosarcoma 

Lungaand bronchi 
Alveolar/bronchiolar adenoma 
Alveolar/bronchiolu carcinoma 

trachea 

Bone marrow 
Spleen
L mphndes
Tgymur 

Heart 

Salivary gland 
Liver 

Heparacellular adenoma 
Hepatacelluhr carcinoma 
Hemanpourcoma

Bile duct 
Gallbladder & common bileduct 
Pancreaa 
Eapha&a
Stomach 

Squamourcall carcinoma 
Small intastine 
Large intestine 

Kidney
Urinary bladder 

Pituitary
Adenoma, NOS 

Adrenal 
Thyroid

Follicular cell adenoma 
Parathyroid
Pancreaticisletr 

Islet ce l l adenoma 

Mammary gland 
Testis 
Prostate 

Bnrn 

ANS 
Harderian gland

Admoma, XOS 
Adenocarcinoma. NOS 

Pentoneum 
Fibrosarcoma 

Multiple orgaw NOS 
Yalig. Iymphonu, hinidytx typa 

*Animals Ncempaied 

(Continued1 


TOTAL 

1 I I I I I 1 0 1  I 1 1 I O  I 1 1 0 1 1  0 0 1 1  rfSSL'ES 

0 0 0 0  0 0  8 0 0 0 0 9 0 0 0 7 0  7 9  0 0  rcuoRs
6 1 5 / J / 5 1 ~ a / s j ~ J I a j s / o l s l 9 / s / h 6 / 0 / J i $ ~ 3 / ~ 6 / 1  

+ + + + + + ~ + + + + + + + + + + + + + + + + + + *SI)
X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 


. . . . . . . . . . . . . . . . . . . . . . . . .  
x x  x 

X x x  X 


. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . 
+ - + + - - + - + - + - - - + - + + + - + + - + -+ + - - - + + + + + + + + + + + + + + - + - + + -

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
x x  x 

x x x x  x x 


X X X 
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + N + + + N N + + + + + + N + + + + + + + N  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
- - + + - - - + + + - + + + - - + + + - - - + - +  
. . . . . . . . . . . . . . . . . . . . . . . . .  


X 


1 

'50 


1 

2 


50 

3 

8 

49 


48 

49 

25

37 


50 


48 

50 


8 

7 

4 


W 

*50 

49 

48 

47 


1 

43 

46 


50 


-46 

48 


1 

49 

49 


1 

26 

49 


I 


N N N N N N N N N N ~ N N N ~ N N N N N N N N N N 
'50 . . . . . . . . . . . . . . . . . . . . . . . . .  50 
. . . . . . . . . . . . . . . . . . . . . . . . .  48 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


N N N N N N N N N N N N N N N N N N N N N N N N N  '50
X 1


X I 


*50 

-1 


050 
2 
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5 

TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 

TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE: VEHICLE CONTROL 


1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 20 0  0 0 0 0 0 0 0 0 04111 1 21%6137II I I loi9 0 1 2 3  

WEEKSON 
STUDY 

Subcutaneous cissue 
Fibrous histiwytoma. malignant 
Hemanginbarcoma 

Lung8 and bronchi ,
Hepatocellular carcinoma. metdstntic 
Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 
Osteosarcoma. metastatic 

Trachea 

Bone marrow 
Soleen 
Lkmph nodes 
Th m u  

dal ig ,  lymphoma. lymphoeytic t y p  

Heart 

Salivarygland
Liver 

Hepatoeellular carcinoma 
Bile duct 
Gallbladder& common bile duct 
Pancnu,  

:Ekw 
Small intestano 
Large inteatme 

Kidney
Urinary bladder 

M 

Pltultary

Adenoma. SOS 
Chromophobe adenoma 

Adrenal 
Cortical adenoma 

Thyroid
Fnllicular cell adenoma 

Parathvroid 

Mammarygland
Fibroadenoma 

Uterus 
Leinmyorarcoma

Ovarv 
Papillary cystadenoma. NOS 
Granuloucell tumor 
Hemangioma 

Brain 

+ + + + + + + + + + + + + N + + + + + + + + N N +  
X 

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
+ + - + + - + + - - + + - + + + + + + + + - - + t  
. . . . . . . . . . . . . . . . . . . . . . . . .  

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + N + + + + + + + + + + + N + t  
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + + + + + + + + t  

. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

x x x x 

. . . . . . . . . . . . . . . . . . . . . . . . .  

X . . . . . . . . . . . . . . . . . . . . . . . . .  

- , - - - - - + - - + - - - + - - - + - - - - - +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X . . . . . . . . . . . . . . . . . . . . . . . . .  


X X 

~ 

. . . . . . . . . . . . . . . . . . . . . . . . .  


7 
X

N N N N N N N N N N N N N N N N N N N N N N N N N  
Fibrosarcoma 
Oatcourcoma 

N N N N N N N N N N N N N N N N N N N N N N N N N  

Malignant lymphoma. NOS 
Malic. lymphoma. lymphocytic type x x X 
Malig. lymphoma. hutiocptic type 
M a l i ~ l y m p h o n u .  mixed dp.
Und ennuatadleukemia 

+ : T i u w  Examined Yicroroplcally - : RequiredTiaue  Not Examined Micrnaeopieally 
X : Tumorlncidence 
N : Necropsy, NoAutolysin, So Micmropic Examination 
S : AnimalMmxed 

X X 

X X 

: NoTmue Infomtion Submitted 
C : Nmpay. NoHiffolow DWTORotocol 
A : Autolplb
M : Animal Miming 
B : NoN.uoplgPer(ormd 
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TABLE 84. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE VEHICLE 
CONTROL (Continued) 

WEEKS ON 
STUDY 

b 
t . 

v 

fibrous histiocytoma. malignant 

Hemangiosarcoma 


Lungsand bronchi 
Hepatocellular caranoma. metastatic 
Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 
Osteoenrcoma. metastatic 

Trachea 

Bone marrow 
Spleen
Lymph nodes 
Thvmurr 

Ynlig. lymphoma. lymphocytic type 

Salivary gland 
Liver 

Hepatocellular carcinoma 
Bile duct 
Gallbladder 8 common bile duct 
Pancreai 
Elopha UI 
Sromaef 
Small inteitine 
Large inteitinr 

y

Urinarybladder v 


Adenoma. NOS 
Chromophobe adenoma 

Adrenal 
Corucal adenoma 

Thyroid
follicular cell adenoma 

Parathyroid 

Mammary gland
Fibroadenoma 

Cterua 
Leiomyosarcoma

Ovary
Papillary cystadenoma. NOS 
Cranuloaa cell tumor 
Hemangioma 

0 0 0 0 0 0 0  0 0 0 0  
1 1 1 2 3 3 3 3 3 3 3 3  

6 7 8 9 0 1 2 3 4 5 6 7  


1 1 1 1 1 0 0  1 1 1 1  
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I 

1 


7N N N N N N N N N N N N N N N N N N N N N N N N N  

fibrosarcoma 
Osteosarcoma 

Malignantlymphoma. NOS 
Ualig. lymphoma. lymphocytic type 
Mali#. lymphoma. histiocytic type 
Mali ant lymphoma mixed type 
Cndifkentiarsd leukbmia 

Animals Necropsied 
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 

TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE: LOW DOSE 


WEEKSON 
STUDY 

Subcutaneous Lissue 
Fibrosarcoma 
Rhabdomyosarcoma 

Lung#and bronchi 
Alveolarhronchiolar adenoma 

Trachea 

Bone marrow 
Spleen
Lym hncdes 

d i g . lymphoma, histiocytic type 
Thymus 

Hurt  

H 
Salivary gland 
Liver 

Hepatwelldar adenoma 
Aniposarconu

Bile duct 
Gallbladder&wmmon bile duct 
Pancreas 
Esophagur
StAmach 
Small intestine 

Leiomyosarcoma
Large intestine 

Kidney
Urinary bladder 

Pitutary
Adenoma. NOS 

Adrenal 
Cortical adenoma 

Thyroid
Parathyroid 

Mammary gland 
Adenoma. YOS 

Uterus 
Endometrial stromal polyp 

Ovary 

Brain 

ANS 

Adenoma. NOS 
AU : k : E Z E E w  

Malienant lymphoma. SOS 
Mali&lymphoma. lymphocytic type 
Ualie. lym honu hutiocytic type 
kalignant?ymph~ma. mixed type
Plasma cell myeloma 

+ : Tiuw Examined Micmropial ly  -
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+ + + + + + + + + + + + + + + + + + + + t + + s +  
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. . . . . . . . . . . . . . . . . . . . . . . . .  
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X X 

X . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
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: NoTimw Information Submit td  
: Required T k u e  Not Examined Microropically C : Ncmpay, NoHhtolo#y D w  To Rolocol 

X : Tumorlncidmce A : AutolpL
N : Necropry. No Autolyria. No +roampic Examination Y : Aninul Miuing 
S : AnimalMiucxed B : NoNcropiyPerfonned 

Dimethyl Hydrogen Phosphite, NTP TR 287 92 



-- 

TABLE 84. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE 

ASI.MAL 
SCSIBER 

WEEKSOPr' 
STCDY 

Subcutaneous tissue 
Fibrosarcoma 
Rhabdomyosarcoma 

IRATO~PSPSTEM 
Lyngs and bronchi 

A Iveolarhronchiolar adenoma 
Trachea 

Bune marrow 
Spleen
Lymph nodes 

Walig. lymphoma, histiocytic type 
Thymus 

rn-

Heart 

Salivary gland 
Liver 

Hepntocellulnr adenoma 
Angiosarcoma

Bile duct 
Gallbladder & common bile duct 
Pancreas 
Esophagus
Stomach 
Small intestine 

Leiornyorarcoma
Large intestine 

Kidney

Crinary bladder 


E X D O C R I . ~ E M  
Pituitary


Adenoma. NOS 

Adrenal 


Conical adenoma 
Thyroid
Parathyroid 

M 
Mammary gland 

Adenoma. SOS 
Cterus 

Endometrial stromal polyp
Ovary 

m V O C S S Y S T E M  
Brain 

SPECIAL SESSE ORGANS 
Harderian gland 

Adenoma, NOS 
hM%;E$zE&Ms 

Malignant lymphoma. NOS 
Malig. lymphoma. lymphocytic type 
Xfali~.lymphoma. histiocytic type 
Malignant lymphoma. mixed type 
Plasma cell myeloma 

~ 

Animala Zitcrowed 

(Continued) 
0 0 0 0  
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rISStiES 
lUMORS 
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. . . . . . . . . . . . . . . . . . . . . . . . .  4s 
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X x x  X 6 
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TABLE M. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 

TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE: HIGH DOSE 


WEEKSON 
WUDY 

-
. . . . . . . . . . . . . . . . . . . . . . . .  


Hemngimrcoma. unc prim or meta 
-

and bmnchi + + + + + + + + + + + + + + + + + + + + + + + + a 


Alveolarhronchiolar adenoma . X 

Sarcoma. NOS.metastatic X 


Trachea . . . . . . . . . . . . . . . . . . . . . . . . .  


Bonemarrow . . . . . . . . . . . . . . . . . . . . . . . . . 

Y lean . . . . . . . . . . . . . . . . . . . . . . . . .  

kemangtourmma,unc prim or mcm 

Mall .lymphoma. histiocytic type X


L mpinoder - + + + + + + - - + - - - - + - + + + - - + + + .  
Lrcoma. NUS. metastatic X 

MaUg. lymphoma. histiocytic type 


Th m u  . . . . . . . . . . . . . . . . . . . . . . . . .  

dah#.lymphoma. lymphocytic type 

. . . . . . . . . . . . . . . . . . . . . . . . . 


Salivary gland . . . . . . . . . . . . . . . . . . . . . . . . . 

Liver . . . . . . . . . . . . . . . . . . . . . . . . . 

Hepatoce1lul.r adenoma )I

Blle duct . . . . . . . . . . . . . . . . . . . . . . . . .  
Callbhddrr &commonblle duct N + + + + + + + + + + + + + N + + + + + + N N + +  

. . . . . . . . . . . . . . . . . . . . . . . . . 

+ + + + + + + + + + + + + + + + + + + + + + + + r  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . 
-v . . . . . . . . . . . . . . . . . . . . . . . . .  


Crinary bladder . . . . . . . . . . . . . . . . . . . . . . . . .  


Pituitary + + + + + + + + + + + + + + + + + + + + + - + + i  
Adenoma. NOS x x x  x x x a 
Chromophobe adenoma 

Adrenal . . . . . . . . . . . . . . . . . . . . . . . . .  
Thyroid . . . . . . . . . . . . . . . . . . . . . . . . .  

Follicular cell adanoma x x 
Parathyroid + - - - - + + - - - + - - + - - - - + - + - ' - - -

~~~ ~~ W 

Mammarygland + + + t 4 + + + + + + + + + + + + + + + + + + + + 4  
Adennearcinoma, SOS X 

L'terur . . . . . . . . . . . . . . . . . . . . . . . . .  
Sarcoma. SOS X 
Fibrosarcoma X 
Hemangioma n 

Ovory + + + + + + + + + + + + + + + + + + + + + + + + 4  
~-

. . . . . . . . . . . . . . . . . . . . . . . . .  


Peritoneum 
Lipoma
Malie. lymphoma. lymphocytic type 

Multiple organa NOS 
fibromrcoma 
Malignant lymphoma. NOS 
Malig. lymphoma, lymphocytic type X X 
Mali ,lymphoma, hUtmcytic type X X 

UndfYerentiated leukemia X X X 


Head NOS 
Sarcoma, NOS X 

+ : Tissue Examined Micmmpically : NoTiuw InformationSubmitud- : b q u i r c d f i u e  Sot Examined Microropicdly C : Nuropay. No Hirtolow D u T o  ProuKol 
X : Tumorlncidenca A : Autolyru
N : Swmpsy. No Autolynr. So Microscopic Cuminnuon M : Animal M u g
S : AnimalMuurcd B : NoN.emp.yPrrfomd 
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE 

1 

Subcutaneous tissue 

Hemangioearcoma, unc prim or  meta 

Lungsand bronchi 
Alveolarhronchiolar adenoma 
Sarcoma. NOS. metaatacic 

Trachea 

S leen 
Lemangiosarcomo. unc prim or meta 
Yalig. lymphoma, histiocytic type 

Lymph nodes 
Sarcoma, NOS. metastatic 
Malic lymphoma. histiwytic type 

Th mull 
dalig. lymphoma. lymphocytic type 

Heart 

Salivary gland 
Liver 

Hepatoeelluiar adenoma 
Bile duct 
Gallbladder & common bile duct 
Pancreas 
Esophagu
Stomach 
Small intestine 
Larqe intestine 

r 
L'rinary bladder 

rAdenoma. NOS 

Chromophobe adenoma 
Adrenal 
Thvroid 

Follicular c e l l  adenoma 
Parathyroid 

Mnmmary gland 
Adenocarcinoma, NOS 

Uterus 
Sarcoma, NOS 
Fibrosarcoma 
Hemangioma 

Ovary 

Peritoneum 
Lipoma
Walig lymphoma. lymphocytic type 

Fibrosarcoma 
Slalignant lymphoma. YOS 
Malig. lymphoma, lymphocytic type 
Mali lymphoma histiocytic type 
Und&erentiated ieukemia 

HeadNOS 
Sarcoma. SOS 

Animals Necropsied 

(Continued) 
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X x x 
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-
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-
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1 

44 


48 

48 
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33 
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45 
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49 
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50 
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50 
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49 

49 

49 

46 

48 


49 

41 


48 

10 
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41  

48 
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49 
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1 

49
-
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APPENDIX C 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 


LESIONS IN RATS IN THE TWO-YEAR GAVAGE STUDIES 


OF DIMETHYL HYDROGEN PHOSPHITE 
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS I N  MALE RATS IN  THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 50 50 
ANIMALS NECROPSIED 50 50 50 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50 

INTEGUMENTARY SYSTEM 
*SKIN (50) (50) (50)

EPIDERMAL INCLUSION CYST 1 (2%)
INFLAMMATION, CHRONIC 1 (2%) 

*SUBCUT TISSUE (50) (50)  (50)

EPIDERMAL INCLUSION CYST 1 (2%) 

FIBROSIS 1 (2%)

NECROSIS, FAT 1 (2%) 


RESPIRATORY SYSTEM 
#LUNG (50) (50) (50)

MINERALIZATION 1 (2%)
CONGESTION, NOS 1 (2%) 1 (2%) 
HEMORRHAGE 1 (2%) 1 (2%)
INFLAMMATION, NOS 1 (2%)
INFLAMMATION, CHRONIC 1 (2%)
PNEUMONIA INTERSTITIAL CHRONIC 7 (14%) 19 (38%) 43 (86%)
INFLAMMATION, GRANULOMATOUS 1 (2%)
HYPERPLASIA, ADE NOMATOUS 3 (6%) 26 (52%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 2 (4%) 7 (14%) 16 (32%)
METAPLASIA, SQUAMOUS 3 (6%)
METAPLASIA, OSSEOUS 1 (2%)
HISTIOCYTOSIS 5 (10%) 1 (2%) 

HEMATOPOIETIC SYSTEM 
#BONE MARROW (46) (49) (49) 

INFLAMMATION, GRANULOMATOUS 1 (2%)
HYPOPLASIA, NOS 1 (2%) 1 (2%) 
MYELOFIBROSIS 2 (4%) 1 (2%)

#SPLEEN (50) (50 )  (49) 
NECROSIS, NOS 1 (2%)
HEMOSIDEROSIS 6 (12%) 4 (8%) 2 (4%) 
HEMATOPOIESIS 2 (4%) 1 (2%) 8 (16%) 

#MANDIBULAR L. NODE (49) (47) (49)
ANGIECTASIS 1 (2%) 

#MEDIASTINAL L. NODE (49) (47) (49) 
EDEMA, NOS 1 (2%)  
HEMORRHAGE 1 (2%) 1 ( 2 % )  1 (2%) 
HEMORRHAGE, CHRONIC 1 (2%) 

#HEPATIC LYMPH NODE (49) (47) (49) 
EDEMA, NOS 1 (2%)

#MESENTERIC L. NODE (49) (47) (49)
INFLAMMATION, PYOGRANULOMATOUS 1 (2%)
NECROSIS, NOS 1 (2%)  

#LIVER (50) (50) (50)
HEMATOPOIESIS 1 (2%) 

#ADRENAL (50) (50) (50)
HEMATOPOIESIS 3 (6%) 

#THYMUS (36) (38I (39) 
CYST, NOS 1 (3%) 

CIRCULATORY SYSTEM 
*MEDIASTINUM (50) (50) (50) 

PERIARTERITIS 1 (2%) 
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) 

CIRCULATORY SYSTEM (Continued) 
*STERNUM (50)

ANEURYSM 1 (2%) 
#HEART (50)

INFLAMMATION, CHRONIC 
FTBROSIS 35 (70%)
DEGENERATION, NOS 2 (4%) 

#HEART/ATRIUM (50) 
THROMBOSIS, NOS 
FIBROSIS 1 (2%) 

*MESENTERIC ARTERY (50)
ANEURYSM 1 (2%) 
ARTERIOSCLEROSIS, NOS 1 (2%) 

#LIVER (50)
THROMBOSIS, NOS 

#STOMACH (50)
PE R1 ARTE RITIS 

#KIDNEY (50)
THROMBOSIS, NOS 

#URINARY BLADDER (50)
PERIARTERITIS 

DIGESTIVE SYSTEM 
#SALIVARY GLAND (50)

ATROPHY, NOS 1 (2%) 
#LIVER (50)

CONGENITAL MALFORMATION, NOS 2 (4%) 
CONGESTION, NOS 
INFLAMMATION, SUPPURATIVE 1 (2%)
INFLAMMATION, CHRONIC 1 (2%) 
INFLAMMATION, GRANULOMATOUS 1 (2%) 
DEGENERATION, NOS 1 (2%) 
NECROSIS, NOS 
CYTOPLASMIC VACUOLIZATION 8 (16%) 
BASOPHILIC CYTO CHANGE 16 (32%) 
EOSINOPHILIC CYTO CHANGE 8 (16%) 
CLEAR-CELL CHANGE 2 (4%) 
ANGIECTASIS 

#LIVE WCENTRILOBULAR (50)
DEGENERATION, NOS 
NECROSIS,NOS 1 (2%) 

RLIVERPERIPORTAL (50) 
HYPERTROPHY, NOS 

#BILE DUCT (50) 
HYPERPLASIA, NOS 43 (86%) 

#PANCREAS (49) 
LYMPHOCYTIC INFLAMMATORY INFILTR 2 (4%) 
ATROPHY, NOS 13 (27%) 
HYPERPLASIA, NODULAR 2 (4%) 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

#ESOPHAGUS (481 
INFLAMMATION, SUPPURATIVE 1 (2%)

#ESOPHAGEAL ADVENTITIA (48)
HEMOSIDEROSIS 

#STOMACH (50)
MINERALIZATION 1 (2%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
INFLAMMATION, ACUTE 1 (2%) 
INFLAMMATION, ACUTEKHRONIC 1 (2%) 
INFLAMMATION, CHRONIC 

LOW DOSE 

(50) 

(50) 


37 (74%) 
3 (6%) 

(50) 

(50) 


(50) 


(50) 

(50) 


(48) 

(48) 

(50) 

1 (2%) 

1 (2%) 

4 (8%) 
1 (2%) 

13 (26%) 
13 (26%) 
5 (10%) 

(50) 

1 (2%) 
(50) 

(50) 
44 (88%) 

(49) 
1 (2%) 

13 (27%) 

1 (2%) 
1 (2%) 

(48) 

(48) 
1 (2%)

(50) 


HIGH DOSE 

(SO) 

(50) 
1 (2%) 

32 (64%) 

(50)
2 (4%) 

(50) 

(50) 
1 (2%) 

(50)
1 (2%) 

(60)
1 (2%) 

(48) 
1 (2%) 

(49) 
1 (2%) 

(50) 
3 (6%)
1 (2%) 

1 (2%) 
1 (2%) 

13 (26%) 
7 (14%) 
4 (8%) 

1 (2%) 
(50) 

2 (4%) 
2 (4%) 

(50) 
1 (2%) 

(50) 
44 (88%) 

(48) 

13 (27%) 
1 (2%) 

(50) 

(50) 

(50) 

1 (2%) 
1 (2%) 
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TABLE C l .  SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN TWO-YEAR 
GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 


CONTROL (VEH) LOW DOSE HIGH DOSE 


DIGESTIVE SYSTEM (Continued) 
#FORESTOMACH 


ULCER, NOS 

ULCER, CHRONIC 

HYPERPLASIA, NOS 

HYPERKERATOSIS 


#LARGE INTESTINE 

PARASITISM 


URINARY SYSTEM 
#KIDNEY 


MINERALIZATION 

HYDRONEPHROSIS 

NEPHROPATHY 

NEPHROSIS, NOS 

INFARCT, ACUTE 

HYPERPLASIA, TUBULAR CELL 


#KIDNEY/TUBULE

PIGMENTATION, NOS 

INCLUSION, CYTOPLASMIC 


#KIDNEYPELVIS 

INFLAMMATION, SUPPURATIVE 

FIBROSIS, FOCAL 

HYPERPLASIA, FOCAL 


#URINARY BLADDER 
HEMORRHAGE 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, SUPPURATIVE 
HYPERPLASIA, EPITHELIAL 

#U. BLADDERBEROSA 

INFLAMMATION, CHRONIC 


ENDOCRINE SYSTEM 
#PITUITARY 


CYST, NOS 

HEMORRHAGE 

HEMOSIDEROSIS 

HYPERTROPHY, FOCAL 

HYPERPLASIA, FOCAL 

ANGIECTASIS 

METAPLASIA, OSSEOUS 


#PITUITARY INTERMEDIA 

HYPERPLASIA, FOCAL 


#ADRENAL 

LIPOIDOSIS 

ANGIECTASIS 


#ADRENAL CORTEX 

LIPOIDOSIS 

FOCAL CELLULAR CHANGE 

HYPERPLASIA, FOCAL 

ANGIECTASIS 


#ADRENAL MEDULLA 

HYPERPLASIA, FOCAL 


#THYROID 

CYST. NOS 

INFLAMMATION, CHRONIC 

HYPERPLASIA. C-CELL 

HYPERPLASIA; FOLLICULAR-CELL 


#PANCREATIC ISLETS 

HYPERPLASIA, FOCAL 


(50) 

8 (16%) 

(49) 

(50)
1 (2%) 

16 (32%) 
1 (2%) 

(49) 

(50)
1 (2%) 
1 (2%)

32 (64%) 
8 (16%) 

(48) 
1 (2%) 

(50) 
1 (2%) 

38 (76%) 

(50) 
8 (16%) 

(50) 
1 (2%) 

(50) 
2 (4%) 

34 (68%) 
1 (2%) 

1 (2%) 

9 (18%) 
(50) 

(50) 
1 (2%) 

(50) 

1 (2%)
33 (66%) 

1 (2%) 

(50)
3 (6%)
2 (4%) 

(50) 

1 (2%) 
1 (2%) 

1 (2%) 

(50) 

(50) 

(48, 
1 (2%) 

1 (2%) 

(48) 

(48) 

1 (2%) 

1 (2%) 

1 (2%) 
(48) 

(48) 
4 (8%) 
1 (2%) 

2 (4%) 
9 (19%) 
1 (2%) 
1 (2%) 

(48) 

(50) 

1 (2%) 

5 (10%) 

4 (8%) 

(50) 

24 (48%) 

(49) 

(50) 
5 (10%) 

2 (4%)
7 (14%)
I (2%) 

(50) 

(50) 
1 (2%) 

2 (4%) 

(50)
7 (14%) 

1 (2%) 

(50) 

(47) 
3 (6%) 

27 (57%) 
I (2%) 

(49) 

(48) 
6 (13%) 

1 (2%) 
4 (8%) 
8 (17%) 
1 (2%) 

(48) 

(50) 
1 (2%)
2 (4%) 

8 (16%) 
1 (2%) 
2 (4%)
1 (2%) 

1 (2%) 

1 (2%)
1 (2%) 

20 (41%) 
1 (2%) 

2 (4%) 

(50) 

(50) 

(49) 

(48) 

Dimethyl Hydrogen Phosphite, NTP TR 287 100 



----- 

TABLE Cl. SUMMARY OFTHE INCIDENCE OFNONNEOPLASTIC LESIONSIN MALE RATS IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

(50) 	 (50) 
2 (4%) 1 (2%) 
2 (4%) 

1 (2%) 
1 (2%)

(50) 	 (50) 

(50) 	 (50) 
1 (2%) 

(50) 	 (49) 

1 (2%) 


1 (2%) 2 (4%)
5 (10%) 2 (4%) 

1 (2%) 
15 (30%) 14 (29%) 
1 (2%) 
5 (10%) 

(491 (50) 
1 (2%) 

1 (2%) 
4 (8%) 9 (18%) 

2 (4%) 

5 (10%) 14 (28%) 


(50) 	 (50) 
1 (2%) 
1 (2%) 

(50) 	 (50) 
1 (2%) 

1 (2%) 
2 (4%) 
1 (2%) 

(50) 	 (49) 

1 (2%) 
(50) 	 (49)

12 (24%) 

(50) 	 (50) 

1 (2%)


19 (38%) 	 36 (72%) 
1 (2%) 

(50) 	 (50)
1 (2%) 

(50) 	 (50) 

29 (58%) 21 (42%) 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND 

DILATATIONITIUCTS 
INFLAMMATION, GRANULOMATOUS 
INFLAMMATION, PYOGRANULOMATOUS 
HYPERPLASIA, FOCAL 

*PREPUCE 
INFLAMMATION CHRONIC SUPPURATIVE 

*PREPUTIAL GLAND 
INFLAMMATION, GRANULOMATOUS 

#PROSTATE 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, CHRONIC 
INFLAMMATION CHRONIC SUPPURATIVE 
INFLAMMATION, GRANULOMATOUS 
HYPERTROPHY, NOS 
HYPERTROPHY, FOCAL 
HYPERTROPHY, DIFFUSE 
HYPERPLASIA, FOCAL 

#TESTIS 

MINERALIZATION 

INFARCT, ACUTE 

ATROPHY, NOS 

HYPERPLASIA, FOCAL 

HYPERPLASIA, INTERSTITIAL CELL 


*EPIDIDYMIS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, CHRONIC 

*SCROTUM 
INFLAMMATION, GRANULOMATOUS 
INFLAMMATION, PY OGRANULOMATOUS 
NECROSIS, FAT 
PIGMENTATION, NOS 

NERVOUS SYSTEM 
#BRAIN 

LYMPHOCYTIC INFLAMMATORY INFILTR 
MALACIA 

#CEREBELLUM 

MINERALIZATION 


SPECIAL SENSE ORGANS 
*EYE 


MINERALIZATION

CATARACT 

PHTHISIS BULBI 


*EYECORNEA 

INFLAMMATION, CHRONIC 


*EYE/RETINA

DETACHMENT

ATROPHY, NOS 

MUSCULOSKELETAL SYSTEM 
NONE 

(50) 
4 (8%) 

(50) 
1 (2%) 

(50) 

(48) 
1 (2%) 
3 (6%) 

5 	(10%) 

11 (23%) 
2 (4%) 
4 (8%) 

(50) 

8 (16%) 
2 (4%) 
6 (12%) 

(50) 

(50) 

2 (4%) 

(49) 
1 (2%) 

(49) 

(50) 

25 (50%) 

(50) 

(50) 
1 (2%)

19 (38%) 
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TABLE Cl. BUMMARY OFTHE INCIDENCE OFNONNEOPLASTIC LESIONSIN MALE RATS IN  THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

INFLAMMATION, PYOGRANULOMATOUS 1 (2%) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

BODY CAVITIES 
'MEDIASTINUM 

*ABDOMINAL CAVITY 

*PLEURA 

*PERICARDIUM 

*MESENTERY 

INFLAMMATION, SUPPURATIVE 

NECROSIS, FAT 

INFLAMMATION, CHRONIC 

LIPOGRANULOMA 

(50) 

(50) 

(50) 

(50) 

(50) 

1 (2%) 

1 (2%) 

1 (2%) 

1 (2%) 

(50) 

(50) 

(50) 

(50) 

(501 

3 (6%) 

(50) 

(50) 

(501 

(50) 

(50) 

ALL OTHER SYSTEMS 
NONE 

SPECIAL MORPHOLOGY SUMMARY 
NONE 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
NUMBER OF ANIMALS NECROPSIED 
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN  THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

INTEGUMENTARY SYSTEM 
NONE 

RESPIRATORY SYSTEM 
XLUNGIBRONCHIOLE 

HYPERPLASIA, EPITHELIAL 
#LUNG 

CONGESTION, NOS 
EDEMA, NOS 
INFLAMMATION, INTERSTITIAL 
PNEUMONIA, ASPIRATION 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTEKHRONIC 
INFLAMMATION, CHRONIC 
PNEUMONIA INTERSTITIAL CHRONIC 
INFLAMMATION, GRANULOMATOUS 
FIBROSIS, FOCAL 
HEMOSIDEROSIS 
HYPERPLASIA, ADENOMATOUS 
HYPERPLASIA, ALVEOLAR EPITHELIUM 
HISTIOCYTOSIS 

HEMATOPOIETIC SYSTEM 
#BONE MARROW 


HYPOPLASIA, NOS 

OSTEOSCLEROSIS 

HISTIOCYTOSIS 

MYELOFIBROSIS 


#SPLEEN 

HEMOSIDEROSIS 

HYPERPLASIA, STROMAL 

HEMATOPOIESIS 


#SPLENIC SEROSA 

FIBROSIS 


#MEDIASTINAL L. NODE 

HEMORRHAGE 


#THYMUS 

CYST, NOS 


CIRCULATORY SYSTEM 
#HEART 


FIBROSIS 

DEGENERATION, NOS 


#HEARTIATRIUM 

INFLAMMATION, CHRONIC 


*AORTA 

INFLAMMATION, CHRONIC 


#LIVER 

THROMBUS, MURAL 

ARTERIOSCLEROSIS, NOS 


50 
50 
50 

(50) 

(50) 

1 (2%) 

4 (8%) 

1 (2%) 

1 (2%) 
4 (8%) 

(41) 

(50) 
17 (34%) 

1 (2%) 

8 (16%) 


(50) 

(45) 

(41) 

(50)
17 (34%) 
5 (10%)

(50) 


(50) 

1 (2%)

(50) 

50 

50 

50 

(49) 

(49) 
1 (2%) 

1 (2%) 

3 (6%) 

1 (2%) 
5 (10%) 
1 (2%) 

2 (4%) 

3 (6%) 
-

(45) 

1 (2%) 

(50) 

9 (18%) 

4 (8%)
(50) 


(44) 
1 (2%) 

(40) 

(49) 
16 (33%) 
6 (12%) 

(49)
1 (2%)

(50) 


(50) 


50 
50 
50 

(50) 

1 (2%)

(50) 


1 (2%) 

1 (2%) 

1 (2%) 

33 (66%) 
1 (2%) 

1 (2%) 
10 (20%) 
11 (22%) 
3 (6%) 

(49) 
1 (2%) 
3 (6%) 
1 (2%) 
1 (2%)

(49) 
13 (27%) 

7 (14%) 
(49) 

1 (2%)
(40) 

(47) 
1 (2%) 

(50)

13 (26%) 
4 (8%) 

(50) 

(50) 


(50)  
1 (2%) 
1 (2%) 
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

~ ~ ~~ 

CONTROL (VEH) 

CIRCULATORY SYSTEM (Continued) 
#COLON 

PERIARTERITIS 
#UTERUS 

THROMBUS, FIBRIN 

DIGESTIVE SYSTEM 
*TONGUE (50) 

ABSCESS, NOS 
#SALIVARY GLAND (501

LYMPHOCYTIC INFLAMMATORY INFILTR 
#LIVER (50)

CONGENITAL MALFORMATION, NOS 3 (6%)
CONGESTION, NOS 1 (2%)
LYMPHOCYTIC INFLAMMATORY INFILTR 4 (8%)
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, CHRONIC 1 (2%) 
INFLAMMATION, GRANULOMATOUS 17 (34%) 
NECROSIS, NOS 
PIGMENTATION, NOS 
CYTOPLASMIC VACUOLIZATION 3 (6%) 
BASOPHILIC CYTO CHANGE 36 (72%)
EOSINOPHILIC CYTO CHANGE 

#HEPATIC SEROSA (50)

FIBROSIS 


#LIVE WCENTRILOBULAR (50)
NECROSIS, NOS 1 (2%)
CYTOPLASMIC VACUOLIZATION 2 (4%)

#LIVERPERIPORTAL (50)
CYTOPLASMIC VACUOLIZATION 

#BILE DUCT (50) 
HYPERPLASIA, NOS 18 (36%) 

#PANCREAS (501 
DILATATION/DUCTS
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
ATROPHY, NOS 9 (18%) 

#ESOPHAGUS (49)

INFLAMMATION, CHRONIC 


#STOMACH (501
INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC 1 (2%)

#GASTRIC SEROSA (50)

FIBROSIS 


#FORESTOMACH (501 
CYST, NOS 
HYPERPLASIA, NOS 4 (8%) 

URINARY SYSTEM 
#KIDNEY (50)

CALCULUS,MICROSCOPIC EXAMINATION 
MINERALIZATION 8 (16%)
HYDRONEPHROSIS 2 (4%)
CYST. NOS 
INFLAMMATION, INTERSTITIAL 
NEPHROPATHY 9 (18%) 
METAMORPHOSIS FATTY 

#KIDNEY/TUBULE (50)
PIGMENTATION, NOS 39 (78%) 

LOW DOSE 

(50) 
1 (2%) 

(50) 
1 (2%)

(50) 
2 (4%) 

1 (2%) 

4 (8%) 
8 (16%) 
2 (4%) 

3 (6%) 
28 (56%) 
1 (2%) 

(50) 

(50) 

(50) 
1 (2%) 

(50) 
25 (50%) 

(49) 
1 (2%) 

11 (22%) 
(47) 

(501 

(50) 

(50) 

2 (4%) 

(50) 

8 (16%) 

9 (18%) 

(50) 
25 (50%) 

HIGH DOSE 

(46) 

(49, 
1 (2%) 

( 501 

(48) 

(50) 
4 (8%) 

1 (2%) 

8 (16%) 


10 (20%) 

1 12%) 

1 (2%) 

3 (6%) 


26 (52%) 

1 (2%) 


(50) 
1 (2%) 

(50) 
1 (2%) 

(501 
1 (2%) 

(50) 
18 (36%) 

(48)
1 (2%) 
1 (2%)
7 (15%) 

(49)
2 (4%) 

(48) 
1 (2%) 

(48)
1 (2%) 

(48) 
1 (2%) 

14 (29%) 

(50) 
2 (4%) 
6 (12%) 

1 (2%) 
1 (2%) 
3 (6%) 
1 (2%) 

(50) 
34 (68%) 

Dimethyl Hydrogen Phosphite, NTP TR 287 104 



TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 
TWO-YEAR GAVAGE STUDY O F  DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

URINARY SYSTEM (Continued) 
#KIDNEYPELVIS 

HYPERPLASIA, EPITHELIAL 
#URINARY BLADDER 

HEMORRHAGE 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION CHRONIC SUPPURATIVE 
HYPERPLASIA, EPITHELIAL 

ENDOCRINE SYSTEM 
#PITUITARY 


CYST, NOS 

HEMORRHAGE 

HEMOSIDEROSIS 

HYPERTROPHY, FOCAL 

HYPERPLASIA, FOCAL 

ANGIECTASIS 


#PITUITARY INTERMEDIA 

HYPERPLASIA, FOCAL 


#ADRENAL 
CONGESTION, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, CHRONIC 

#ADRENAL CORTEX 

LIPOIDOSIS 

HYPERTROPHY, FOCAL 

HYPERPLASIA, FOCAL 


#ADRENAL MEDULLA 

FOCAL CELLULAR CHANGE 

HYPERPLASIA, FOCAL 


#THYROID 
CYST, NOS 
INFLAMMATION, GRANULOMATOUS 
HYPERPLASIA, C-CELL 
HYPERPLASIA, FOLLICULAR-CELL 

#PARATHYROID 

ATROPHY, NOS 


~~~ ~ 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND 

DILATATION/DUCTS
ABSCESS, NOS 
INFLAMMATION, CHRONIC 
INFLAMMATION CHRONIC SUPPURATIVE 
INFLAMMATION, GRANULOMATOUS 

#UTERUS 
PROLAPSE 
HYDROMETRA 
CYST, NOS 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION CHRONIC SUPPURATIVE 

#CERVIX UTERI 

EPIDERMAL INCLUSION CYST 


#UTERUS/ENDOMETRIUM

CYST, NOS 

HYPERPLASIA, CYSTIC 


#OVARY 
CYST, NOS 

(50) 
1 (2%) 

(48) 

1 (2%) 

(49) 
19 (39%) 

1 (2%) 
1 (2%) 
7 (14%) 
5 (10%) 

(49)
1 (2%) 

(50) 

2 (4%) 
(50) 

9 (18%) 
1 (2%) 
4 (8%) 

(50) 
1 (2%) 
2 (4%) 

(49)
1 (2%) 

26 (53%) 
1 (2%) 

(32) 

60) 


1 (2%) 

2 (4%) 
(45) 

1 (2%) 

1 (2%) 

(451 

(45) 

3 (7%) 
(45)

5 rl l%l 

(50) 


(50) 
1 (2%) 

(49) 
24 (49%) 
1 (2%) 

1 (2%) 
8 (16%) 
3 (6%) 

(49) 

(50) 

1 (2%) 
1 (2%) 

(50)
7 (14%) 
1 (2%) 
2 (4%) 

(50) 

(49) 

1 (2%) 
21 (43%) 

(39) 
1 (3%) 

(50)
1 (2%) 

1 (2%) 
4 (8%) 

(48) 
1 (2%) 

1 (2%) 

(48) 
1 (2%) 

(48) 

7 (15%) 
(48) 

2 (4%) 

(50) 
1 (2%) 

(48) 

3 (6%) 

1 (2%) 

(50) 
17 	(34%) 
1 (2%) 

7 (14%) 
3 (6%) 

(50) 

(50) 


1 (2%) 
(50) 

4 (8%) 

3 (6%) 
(50) 

1 (2%) 
(47) 

22 (47%) 

(34) 

(50)
1 (2%) 
1 (2%) 

3 (6%) 
(49) 

1 (2%) 
1 (2%) 
1 (2%) 

(49) 

(49) 
1 (2%) 
1 (2%) 

(49)
3 (6%) 

__________-__-_---
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TABLE CB. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOW DOSE 

(Continued) 

HIGH DOSE 

(50) 

22 (44%) 

(50) 

(50) 

(50)
21 (42%) 

(50) 

(50) 

(50) 

1 	(2%) 

(50) 
4 	 (8%)

(50) 

1 	(2%) 
2 	 (4%) 

( 50) 
1 	(2%) 

(50) 
1 (2%) 

1 

1 

NERVOUS SYSTEM 
NONE 

SPECIAL SENSE ORGANS 
*EYE 


INFLAMMATION, CHRONIC 

FIBROSIS 

CATARACT 

PHTHISIS BULBI 


EYE/CHOROID
INFLAMMATION, CHRONIC 

EYEnRIS 
HYPERPLASIA, FOCAL 

*EYE/RETINA
ATROPHY, NOS 

*HARDERIAN GLAND 
INFLAMMATION, GRANULOMATOUS 

MUSCULOSKELETAL SYSTEM 
NONE 

BODY CAVITIES 
*THORACIC CAVITY 

GRANULOMA, NOS 
*MEDIASTINUM 

INFLAMMATION, ACUTE 
INFLAMMATION CHRONIC SUPPURATIVE 
HEMOSIDEROSIS 

*ABDOMINAL CAVITY 

NECROSIS, FAT 


*PLEURA 
INFLAMMATION, CHRONIC 
INFLAMMATION CHRONIC SUPPURATIVE 
FIBROSIS 

*PERICARDIUM 

INFLAMMATION, CHRONIC 


*EPICARDIUM 

INFLAMMATION, CHRONIC 


ALL OTHER SYSTEMS 
ADIPOSE TISSUE 

DEGENERATION, NOS 

SPECIAL MORPHOLOGY SUMMARY 
AUTO/NECROPSY/HISTO PERF 

(50) 	 (50) 
1 (2%) 
1 (2%) 

17 (34%) 13 (26%) 
3 (6%) 4 (8%) 

(50) 	 (50) 
1 	 (2%) 

(50) 	 (50) 
1 	(2%) 

(50) 	 (50) 
30 (60%) 28 (56%) 

(50) 	 (50) 
1 	(2%) 

(50) 	 (50) 
1 	(2%) 

(50) 	 (50)
1 (2%) 

1 	 (2%) 
(50) 	 (50) 

3 	(6%) 8 (16%)
(50) 	 (50) 

1 	(2%) 

1 (2%) 2 (4%) 
(50) 	 (50) 

1 	 (2%) 
(50I 	 (50) 

2 	 1 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* NUMBEROF ANIMALS NECROPSIED 
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APPENDIX D 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 


LESIONS IN MICE 1 THE TWO-YEAR GAVAGE STUDIES 


OF DIMETHYL HYDROGEN PHOSPHITE 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 50 50 
ANIMALS MISSING 3 
ANIMALS NECROPSIED 50 47 50 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 47 50 

INTEGUMENTARY SYSTEM 
*SKIN (50) (47) (50)

INFLAMMATION, SUPPURATIVE 1 (2%) 
INFLAMMATION, CHRONIC 1 (2%) 
ACANTHOSIS 1 (2%) 

*SUBCUT TISSUE (50) (47) (50)
EDEMA, NOS 1 (2%) 
INFLAMMATION GRANULOMATOUS FOCAL 1 (2%) 

RESPIRATORY SYSTEM 
#LUNGBRONCHUS (50) (47) (50)


FOREIGN BODY, NOS 1 (2%) 

CYST, NOS 1 (2%)


#LUNG (50) (47) (50)
CONGESTION, NOS 3 (6%) 2 (4%)
HEMORRHAGE 1 (2%) 2 (4%) 2 (4%) 
LYMPHOCYTIC INFLAMMATORY INFILTR 6 (12%) 5 (11%) 2 (4%) 
INFLAMMATION, ACUTE 1 (2%) 
INFLAMMATION, ACUTE NECROTIZING 1 (2%) 
HISTIOCY TOSIS 1 (2%) 

#LUNG/ALVEOLI (50) (47) (50) 

HISTIOCYTOSIS 1 (2%) 


HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS (50) (47) (50)

MYELOPROLIFERATIVE DISORDER 1 (2%)
#BONE MARROW (49) (47) (48)


HYPERPLASIA, HEMATOPOIETIC 1 (2%) 

HYPERPLASIA, GRANULOCYTIC 1 (2%) 


#SPLEEN (50) (47)

HYPERPLASIA, LYMPHOID 2 (4%) 1 (2%) 

HEMATOPOIESIS 5 (10%) 4 (9%) 

ERYTHROPOIESIS 1 (2%) 


#SPLENIC FOLLICLES 6 0 )  (47) 
ATROPHY, NOS 


#LYMPH NODE (27) (26)

INFLAMMATION, ACUTEKHRONIC 1 (4%)


#MANDIBULAR L. NODE (27) (26)

PLASMACYTOSIS 

HYPERPLASIA, LYMPHOID 


#MESENTERIC L. NODE (27) (26)
CYST, NOS 
CONGESTION, NOS 3 (11%) 1 (4%) 
HEMORRHAGE 1 (4%) 
HYPERPLASIA, LYMPHOID 4 (15%) 1 (4%) 
HEMATOPOIESIS 3 (11%) 4 (15%) 3 (12%) 

#INGUINAL LYMPH NODE (27) (26) (251 
NECROSIS, NOS 1 (4%) 
HYPERPLASIA, RETICULUM CELL 1 (4%) 

#LIVER (50) (47) (50)
HEMATOPOIESIS 1 (2%) 1 (2%) 
ERYTHROPOIESIS 1 (2%) 
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TABLE Dl.  SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

HEMATOPOIETIC SYSTEM (Continued) 
#DUODENUM 

HYPERPLASIA, LYMPHOID 
#JEJUNUM 

HYPERPLASIA, LYMPHOID 
#THYMUS 


INFLAMMATION, ACUTE 

NECROSIS, NOS 

HYPERPLASIA, LYMPHOID 


#THYMIC LYMPHOCYTES 

NECROSIS, NOS 


CIRCULATORY SYSTEM 
#MESENTERIC L. NODE 

LYMPHANGIECTASIS 
#HEART 


THROMBOSIS,NOS 

CALCIFICATION, FOCAL 


#MYOCARDIUM 

MINERALIZATION 

DEGENERATION, NOS 

CALCIFICATION, FOCAL 


*PULMONARY ARTERY 
LYMPHOCYTIC INFLAMMATORY INFILTR 

DIGESTIVE SYSTEM 
#SALIVARY GLAND 

LYMPHOCYTIC INFLAMMATORY INFILTR 
#LIVER 

HAMARTOMA 
CYST, NOS 
HEMORRHAGE 
HEMATOCELE 
LYMPHOCYTIC INFLAMMATORY INFILTR 
FIBROSIS, FOCAL 
DEGENERATION, NOS 
NECROSIS, FOCAL 
INFARCT, NOS 
METAMORPHOSIS FATTY 
PIGMENTATION, NOS 
CYTOPLASMIC VACUOLIZATION 
BASOPHILIC CYTO CHANGE 
GROUND-GLASS CYTO CHANGE 
FOCAL CELLULAR CHANGE 
INCLUSION, CYTOPLASMIC 
HEPATOCYTOMEGALY 

#LIVER/CENTRILOBULAR

CYTOPLASMIC VACUOLIZATION 


#LIVER/KUPFFER CELL 

HYPERPLASIA, NOS 


#LIVER/HEPATOCYTES

MULTINUCLEATE GIANT-CELL 


#PANCREAS 

CYST, NOS 

CYSTIC DUCTS 


#PANCREATIC ACINUS 

ATROPHY, NOS 

ATROPHY, FOCAL 


CONTROL (VEH) 

(36) 

(27) 

(50) 


(50) 

1 (2%)

(50) 
1 (2%) 
1 (2%) 

1 (2%) 

2 (4%) 
1 (2%) 

1 (2%) 

(50) 
1 (2%)

(50) 

1 (2%)

(50) 

1 (2%) 

(50) 

(50) 

1 (2%) 
1 (2%) 

LOW DOSE 

(39) 
1 (3%) 

(39) 

(35)
1 13%) 
1 (3%) 
1 (3%) 

(35)
1 (3%) 

(26) 

(47) 
1 (2%) 
1 (2%) 

(47) 
1 (2%) 

(47) 

(45) 

(47) 

1 (2%) 

2 (4%) 
1 (2%) 

1 (2%) 

2 (4%) 

1 (2%)
(47) 

(47) 

(47) 

(47 
1 (2%) 
1 (2%) 

(47) 
1 (2%) 
3 (6%) 

HIGH DOSE 

(37) 

(25) 
1 (4%) 

1501 

(50) 

(481 

(50) 


1 (2%) 
2 (4%) 

1 (2%)
2 (4%) 
2 (4%) 
1 (2%) 
1 (2%)
1 (2%) 
1 (2%) 

1 (2%) 
1 (2%) 
1 (2%)

(50) 


(50) 


(50) 


(491 

(49) 
1 (2%) 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

DIGESTIVE SYSTEM (Continued) 
#ESOPHAGUS 

#PERIESOPHAGEAL TISSUE 
INFLAMMATION, ACUTE NECROTIZING 

HEMORRHAGE 
INFLAMMATION ACTIVE CHRONIC 

MINERALIZATION 
ULCER, NOS 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, ACUTE/CHRONIC 
EOSINOPHILIC INFILTRATE 
INFLAMMATION, CHRONIC FOCAL 
ANGIECTASIS 

#GASTRIC MUCOSA 
CYST, NOS 

#GLANDULAR STOMACH 
ABSCESS, NOS 
CALCIFICATION, FOCAL 

INFLAMMATION, ACUTE FOCAL 

INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE/CHRONIC 

#STOMACH 

#GASTRIC SUBMUCOSA 

#FOREST0 MACH 

(46) 

(46) 
1 (2%) 

1 (2%) 

1 (2%) 
1 (2%) 

2 (4%) 

(45) 

(45) 

(45) 

(45) 

(45) 

URINARY SYSTEM 
#KIDNEY 

MINERALIZATION 
HYDRONEPHROSIS 
CYST, NOS 
PYELONEPHRITIS, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
PYELONEPHRITIS, ACUTE 
INFLAMMATION, CHRONIC FOCAL 
NEPHROPATHY 
CALCIFICATION, FOCAL 
ATROPHY, FOCAL 
METAPLASIA, OSSEOUS 

CKIDNEYICORTEX 
ATROPHY, FOCAL 

#KIDNEY/TUBULE
DEGENERATION, HYALINE 
NECROSIS, NOS 
CYTOPLASMIC VACUOLIZATION 

#URINARY BLADDER 
CALCULUS,GROSS OBSERVATION ONLY 
HEMORRHAGE 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC 
HYPERPLASIA, PAPILLARY 

(50) 

1 (2%) 

19 (38%) 
1 (2%) 

2 (4%) 
5 (10%) 

(50) 

(50) 
1 (2%) 

(50) 

1 (2%) 
3 (6%) 
1 (2%) 

(47) 
1 (2%) 

1 (2%) 

13 (28%) 

4 (9%) 
1 (2%) 
2 (4%) 

(47) 

(47) 

(46) 

(50) 

1 (2%) 
2 (4%) 
1 (2%) 

13 (26%) 

1 (2%) 
1 (2%) 
6 (12%) 

(50) 

(50) 
2 (4%) 

1 (2%) 
2 (4%) 

1 (2%) 

1 (2%) 

1 (2%)
1 (2%) 

(46) 

ENDOCRINE SYSTEM 
#PITUITARY 

CYST, NOS 
HYPERPLASIA, FOCAL 

#ADRENAL 
CYST, NOS 
INFLAMMATION. ACUTE 
FOCAL CELLULAR CHANGE 

(49) 
2 (4%) 
1 (2%) 

1 (2%) 
1 (2%) 

(50) 

(451 
2 (4%) 
1 (2%) 

(46) 

1 (2%) 

(48) 

1 (2%) 
(49) 
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CONTROL (VEH) LOW DOSE HIGHDOSE 

ENDOCRINE SYSTEM (Continued) 
#ADRENAL CORTEX 

ACCESSORY STRUCTURE 
HEMATOMA, NOS 
DEGENERATION. NOS 
FOCAL CELLULAR CHANGE 
HYPERPLASIA, FOCAL 

#ADRENAL MEDULLA 
FIBROSIS, FOCAL 
HYPERPLASIA, NOS 

#THYROID 
FOLLICULAR CYST, NOS 
HYPERPLASIA, FOLLICULAR-CELL 

(50) 	

1 (2%) 
2 (4%) 

(50) 	
1 (2%) 

(44) 	

2 (5%) 

(46) 
1 	(2%) 
1 	 (2%) 
1 (2%) 

2 (4%) 
(46)

(45) 

2 (4%) 

(49) 

2 ' (4%) 

2 	 (4%) 
(49) 

1 	(2%) 
(49) 

1 	(2%)
5 	 (10%) 

REPRODUCTIVE SYSTEM 
*PREPUCE 

INFLAMMATION, ACUTE 
*PREPUTIAL GLAND 

DILATATION, NOS 
INFLAMMATION, SUPPURATIVE 
ABSCESS,NOS 
INFLAMMATION, CHRONIC 
INFLAMMATION, GRANULOMATOUS 
INFLAMMATION, PYOGRANULOMATOUS 
HYPERPLASIA, NOS 

#PROSTATE 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC FOCAL 
HYPERPLASIA, FOCAL 

*SEMINAL VESICLE 
DILATATION, NOS 


*COAGULATING GLAND 

DILATATION, NOS 


#TESTIS 

MINERALIZATION 

CALCIFICATION, NOS 

CALCIFICATION, FOCAL 

ATROPHY, NOS 


XTESTIWUBULE 

CALCIFICATION, FOCAL 

CYTOMEGALY 

ATROPHY, FOCAL 


#SPERMATID 

CYTOMEGALY 


(50) 	
1 (2%) 

(50) 	
2 (4%) 

1 	(2%) 

(46) 	
1 (2%) 
1 (2%) 
1 (2%) 

(50) 	
2 (4%) 

(50) 	
2 (4%) 

(50) 	

2 (4%) 	

(50) 	
1 (2%) 

1 (2%)
(50) 	

(47) 

(47) 

(44) 
3 (7%) 

(471 
1 (2%) 

(47) 

(47) 

9 (19%) 
1 (2%) 

(47) 

(47) 
1 (2%) 

(50) 

(50)  

1 (2%) 
2 (4%) 
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%)

(48) 

1 (2%) 
1 (2%) 
1 (2%) 

(50) 
1 (2%) 

(50) 
2 (4%) 

(50) 
2 (4%) 
1 (2%) 

24 (48%) 

(50) 
1 (2%) 
1 (2%) 

(501 
1 (2%) 
--- 

NERVOUS SYSTEM 
#BRAIN/MENINGES

LYMPHOCYTIC INFLAMMATORY INFILTR 
#LATERAL VENTRICLE 

DILATATION. NOS 
*CHOROID PLEXUS 

HEMOSIDEROSIS 
#BRAIN 

CALCIFICATION, FOCAL 

(50) 	
1 (2%) 

(50) 	
1 (2%)

(50) 	

(50) 	
22 (44%) 

(47) 
1 (2%) 

(47) 

(471 
1 (2%) 

(47)
15 (32%) 

(49) 
1 (2%) 

(49) 

(50) 

(49)
23 (47%) 

TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

SPECIAL SENSE ORGANS 
NONE 

MUSCULOSKELETAL SYSTEM 
NONE 

-----
BODY CAVITIES 

*MEDIASTINUM 
VEGETABLE FOREIGN BODY 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, FIBRINOUS 
ABSCESS, NOS 
FOREIGN MATERIAL, NOS 

NECROSIS, FAT 

INFLAMMATION, ACUTE/CHRONIC 

INFLAMMATION, SUPPURATIVE 

INFLAMMATION, FIBRINOUS 
INFLAMMATION, ACUTE/CHRONIC 

*ABDOMINAL CAVITY 

*PERITONEUM 

*PLEURA 

*EPICARDIUM 

(50) 

1 (2%) 
(50) 

(50) 

(50) 

(50) 

(47)
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 

1 (2%) 

1 (2%) 

1 (2%) 
1 (2%) 

(47) 

(47) 

(47) 

(471 

(50) 

1 (2%) 

(50) 

(50) 

(50) 

(50) 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS 

LYMPHOCYTIC INFLAMMATORY INFILTR 
(50) 

SPECIAL MORPHOLOGY SUMMARY 
NO LESION REPORTED 
ANIMAL MISSINGNO NECROPSY 
AUTO/NECROPSY/HISTO PERF 

2 2 
3 

1 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* NUMBER OF ANIMALS NECROPSIED 
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 
ANIMALS MISSING 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

INTEGUMENTARY SYSTEM 
*SKIN 

ULCER, NOS 

RESPIRATORY SYSTEM 
#LUNG 

MINERALIZATION 
ATELECTASIS 
CONGESTION, NOS 
HEMORRHAGE 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, INTERSTITIAL 
PNEUMONIA, ASPIRATION 
INFLAMMATION, ACUTEKHRONIC 

#LUNG/ALVEOLI

HISTIOCYTOSIS 


HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS 

MYELOPROLIFERATIVE DISORDER 
#BONE MARROW 

MYELOFIBROSIS 
#SPLEEN 


HYPERPLASIA, LYMPHOID 

HEMATOPOIESIS 


#MANDIBULAR L. NODE --

HYPERPLASIA, LYMPHOID 


#MESENTERIC L. NODE 

HEMORRHAGE 

ABSCESS, NOS 


#LIVER 

HEMATOPOIESIS 


#JEJUNUM 

HYPERPLASIA, LYMPHOID 


#THYMUS 

ULTIMOBRANCHIAL CYST 

HYPERPLASIA, LYMPHOID 


#THYMIC LYMPHOCYTES 

NECROSIS, NOS 


~~ ~~ 

CIRCULATORY SYSTEM 
#LYMPH NODE 

LYMPHANGIECTASIS 
#HEART 

INFLAMMATION, CHRONIC FOCAL 
*PULMONARY ARTERY 


MINERALIZATION 

CALCIFICATION, FOCAL 


*MESENTERIC ARTERY 

INFLAMMATION, CHRONIC 


*OVARIAN ARTERY 

NECROSIS, FIBRINOID 


50 

50 
50 

(50) 

(50) 
1 12%) 
2 (4%) 
1 ( 2 % )  
1 (2%) 
9 (18%) 

(50) 

(50) 

(48) 
37 (77%) 

(50) 

2 (4%) 
2 (4%) 

(39) 
1 (3%) 

139) 

(50) 

(471 
1 (2%)

(44) 

1 (2%) 
(44) 

50 
1 

49 
49 

(49) 

(49) 

7 (14%) 
1 (2%) 

1 (2%) 
(49) 

(49) 
1 (2%) 

(49) 
38 (78%) 

(48) 
2 (4%)
5 (10%) 

(37)
1 (3%) 

(37) 
1 (3%) 

50 

50 

50 


(50) 
1 (2%) 

(50) 


1 (2%) 

1 (2%) 

2 (4%) 


15 (30%)

1 (2%) 

1 (2%) 

(50) 
1 (2%) 
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) 

DIGESTIVE SYSTEM 
#SALIVARY GLAND (48) 

LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%) 
#LIVER (50)

LYMPHOCYTIC INFLAMMATORY INFILTR 2 (4%)
INFLAMMATION GRANULOMATOUS FOCAL 
NECROSIS, NOS 1 (2%)
NECROSIS, FOCAL 1 (2%)
METAMORPHOSIS FATTY 
LIPOIDOSIS 
BASOPHILIC CYTO CHANGE 1 (2%)

#PORTAL TRACT (50)
INFLAMMATION, ACUTEKHRONIC 1 (2%)

#LIVER/HEPATOCY TES (50)
HYPERTROPHY, NOS 1 (2%) 

#PANCREAS (49)
CYST, NOS 1 (2%)
CYSTIC DUCTS 
METAMORPHOSIS FATTY 1 (2%)

#PANCREATIC ACINUS (49)

ATROPHY, NOS 

ATROPHY, FOCAL 


#STOMACH (49)
ULCER, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC FOCAL 
HYPERPLASIA, ADENOMATOUS 1 (2%)

#GASTRIC MUCOSA (49)

NECROSIS, FOCAL 


#GASTRIC SUBMUCOSA (49)

INFLAMMATION, CHRONIC 


#FORESTOMACH (49)

ULCER, NOS 

INFLAMMATION, ACUTE/CHRONIC 

HYPERPLASIA, EPITHELIAL 


XPEYER'S PATCH (47) 

HYPERPLASIA, NOS 
#DUODENUM (47) 

ULCER, NOS 
#JEJUNUM (47) 

EOSINOPHILIC GRANULOMA 1 (2%) 

URINARY SYSTEM 
#KIDNEY (50)

HYDRONEPHROSIS 1 (2%)
LYMPHOCYTIC INFLAMMATORY INFILTR 18 (36%)
GLOMERULONEPHRITIS, MEMBRANOUS 
GLOMERULONEPHRITIS, CHRONIC 1 (2%)
NEPHROSIS, NOS 1 (2%)
AMYLOIDOSIS 
CALCIFICATION, FOCAL 
ATROPHY, FOCAL 
METAPLASIA, OSSEOUS 1 (2%)

#KIDNEYANTERST.TISSUE (50)
INFLAMMATION, CHRONIC FOCAL 

#KIDNEY/CORTEX (50)
ATROPHY, FOCAL 3 (6%) 

#KIDNEYPELVIS (50)
INFLAMMATION, CHRONIC 

LOW DOSE 

(47) 

(49) 
2 (4%) 
1 (2%) 

1 (2%) 

3 (6%) 
(49) 

(49) 

(49) 

1 (2%) 

(49) 
1 (2%) 

(49) 

(49) 

(49) 
1 (2%) 

(49) 

(49) 
1 (2%)

(49) 

(49) 

(49) 

15 (31%) 
1 (2%) 

1 (2%) 

2 (4%) 

(49) 

(49) 
2 (4%) 

(49)
1 (2%) 

HIGH DOSE 

(45) 
1 (2%) 

(50) 
4 (8%) 

3 (6%)
4 (8%) 
1 (2%) 

(50) 

(50) 

(49) 

1 (2%) 

(49) 
2 (4%)
1 (2%) 

(49) 
1 (2%)
1 (2%) 
1 (2%)
1 (2%) 

(49) 
1 (2%) 

(49) 

(49) 
1 (2%) 
2 (4%) 
2 (4%) 

(45) 

(45) 
1 (2%)

(45) 


(49) 
1 (2%)

16 (33%) 

1 (2%)
1 (2%) 

1 (2%) 
(49)

1 (2%) 
(49)

2 (4%) 
(49) 
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TABLE D2. SUMMARY O F  THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

URINARY SYSTEM (Continued) 
#URINARY BLADDER 

LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC FOCAL 

#U. BLADDEFUMUCOSA 
INFLAMMATION, ACUTE 

YU. BLADDERBUBMUCOSA 
LYMPHOCYTIC INFLAMMATORY INFILTR 

ENDOCRINE SYSTEM 
#PITUITARY 


CYST, NOS 

HEMORRHAGIC CYST 

HEMATOCELE 

HYPERPLASIA, FOCAL 

ANGIECTASIS 


#ANTERIOR PITUITARY 

HYPERPLASIA, FOCAL 

ANGIECTASIS 


#ADRENAL 

CYST, NOS 

CONGESTION, NOS 

FOCAL CELLULAR CHANGE 


#ADRENAL CORTEX 

DEGENERATION, NOS 

HYPERPLASIA, FOCAL 


#ADRENAL MEDULLA 
HYPERPLASIA, FOCAL 

#PERIADRENAL TISSUE 
LYMPHOCYTIC INFLAMMATORY INFILTR 

#THYROID 
FOLLICULARCYST, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
ATROPHY, FOCAL 
HYPERPLASIA, DIFFUSE 
HYPERPLASIA, FOLLICULAR-CELL 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND 


INFLAMMATION, CHRONIC 

LACTATION 


*MAMMARY DUCT 

FIBROSIS, FOCAL 


*MAMMARY LOBULE 

HYPERPLASIA, NOS 


#UTERUS 

HYDROMETRA 

INFLAMMATION. SUPPURATIVE 

INFLAMMATION. FIBRINOUS 


#UTERUS/ENDOMETRIUM 

HYPERPLASIA, NOS 

HYPERPLASIA, CYSTIC 


#OVARY 

CYST, NOS 

MULTIPLE CYSTS 

HEMORRHAGIC CYST 

HEMATOCELE 

ANGIECTASIS 


(48) 
14 (29%) 

1 (2%) 
(48) 

(48) 

(46)
2 (4%) 

1 (2%) 
7 (15%) 

(46) 

(49) 

1 (2%) 
(49) 

1 (2%) 

(49) 

(49) 

(47) 
1 (2%) 

3 (6%) 

(50) 
1 (2%) 
1 (2%) 

(50) 

(50) 
1 (2%) 

(49) 

(49) 

43 (88%) 
(47) 

10 (21%) 
1 (2%) 

1 (2%) 

(44) 
17 (39%) 

1 (2%) 

(44)
1 (2%) 

(44) 

(47) 
16 (34%) 

(47) 

(47) 
1 (2%) 

II-----

(45) 
3 (7%) 

8 (18%) 

(45) 

(45)
1 (2%) 

(45) 
1 (2%) 
1 (2%) 

(45) 
1 (2%) 

(45) 
I (2%) 

(48) 

2 (4%) 

5 (10%) 

(49) 

1 (2%) 
(49) 

(49) 

(49) 
1 (2%) 
1 (2%) 
1 (2%)

(49) 
1 (2%) 

41 (84%) 
(481 

5 (10%) 

1 (2%) 

(48) 
1 (2%l 
1 (2%) 

7 (15%) 
3 (6%) 

(48) 
1 (2%) 
1 (2%) 

(47) 

1 (2%) 

(47) 
1 (2%) 

(47) 
2 (4%) 

(47, 

(48) 

1 12%) 
1 (2%) 
1 (2%) 
4 (8%) 

(50) 

4 (8%) 
(50) 

1 (2%) 
(50) 

1 (2%)
(49) 

(49) 
1 (2%) 

41 (84%) 
(49) 

7 (14%) 

1 (2%) 
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS I N  FEMALE MICE IN THE 
TWO-YEAR GAVAGE STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

~ 

CONTROL (VEH) LOW DOSE HIGH DOSE 

NERVOUS SYSTEM 
XBRAINlMENINGES 

#BRAIN 
LYMPHOCYTIC INFLAMMATORY INFILTR 

HEMORRHAGE 

(50) 

(50) 
4 (8%) 

PERIVASCULAR CUFFING 
CALCIFICATION, FOCAL 20 (4040) 

SPECIAL SENSE ORGANS 
*EYE/CORNEA

INFLAMMATION, ACUTE FOCAL 
(50)  

MUSCULOSKELETAL SYSTEM 
NONE 

BODY CAVITIES 
*PERITONEUM 

INFLAMMATION CHRONIC SUPPURATIVE 
(50) 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS (50)

LYMPHOCYTIC INFLAMMATORY INFILTR 3 (6%)
ADIPOSE TISSUE 

INFLAMMATION, ACUTE NECROTIZING 

SPECIAL MORPHOLOGY SUMMARY 
NO LESION REPORTED 
ANIMAL MISSINGLVO NECROPSY 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* NUMBEROF ANIMALS NECROPSIED 

(491 (50) 
2 (4%) 2 (4%)

(49) 	 (50)
1 (2%) 
1 (2%) 

20 (41%) 23 (46%) 

(49) (50)  
1 (2%) 

(49) 	 (50) 
1 	(2%) 

(49) 	 (50) 
3 (6%) 

1 

1 

1 
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APPENDIX E 


ANALYSES OF PRIMARY TUMORS IN RATS AND MICE 


IN THE TWO-YEAR GAVAGE STUDIES OF 


DIMETHYL HYDROGEN PHOSPHITE 
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TABLE El .  ANALYSIS O F  PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY O F  
DIMETHYL HYDROGEN PHOSPHITE 

Subcutaneous Tissue: Fibroma 
Overall Rates(a) 3/50 (6% ) 1/50(2%) 3/60(6%)
Adjusted Rates (b) 7.7% 3.3% 9.6% 
Terminal Rates(c) 3139 (8%) 1/30(3%) 1/26 (4%) 
Life Table Teste (d) ~ = 0 . 4 3 n  P=0.403N P10.497 
Incidental Tumor Testa (d) P=0.579 P=0.403N P =0.661N 
Cochran-Armitage Trend Test (d) P=0.694 
Fisher Exact Test P=0.309N P=0.661 

Subcutaneoue Tissue: Fibroma or Fibrosarcoma 
Overall Rates (a) 3/50 (6%) 1/50(2%) 4/50 (8%)
Adjusted Rates (b) 7.7% 3.3% 13.2% 
Terminal Rates (c) 3/39 (8%) 1/30 (3%) 2/26 (8%)
Life Table Testa (d) P=0.259 P=0.403N P =0.318 
Incidental Tumor Testa (d) P=0.373 P=0.403N P=0.477 
Cochran-Armitage Trend Teat (d) Pt0.412 
Fiaher Exrd Teat P=0.309N P =Od00 

Lung: Squamoue Cell Caroinoma 
Overall Rates (a) 0/50 (0%) 0150 (0%) 8/50(10%)
Adjusted Rater(b) 0.0% 0.0% 14.2% 
Terminal Rater (c) OB9 (0%) 0130 (0%) 1/26 (4%) 
Life Table Teata (d) P =0.004 !e) ~ 5 0 . 0 2 0  
Incidental Tumor Testa (d) P=0.034 ( e )  P10.141 
Cochran-Armitage Trend Test (d) P =0.006 
Fisher Exact Test ( e )  P10.028 

Lung: AlveolarlBronc hiolar Adenoma 
Overall Rates (a) 0150 (0%) 0150 (0%) 6/50 (10%) 
Adjuated Rates(b) 0.0% 0.0% 16.2% 
Terminal Rates(c) 0/39 (0%) 0130 (0%) 2/26 (8%) 
Life Table Testa (d) Pr0.004 (e) P=0.018 
Incidental Tumor Teeta (d) P=0.017 ( e )  P.50.074 
Cochran-Armitage Trend Test (d) P =0.006 
Fisher Exact Test (e) P=0.028 

Lung: Alveolar/Bronc hiolar Carcinoma 
Overall Rates(a) 0/50 (0%) 1/50 (2%) 20/50 (40%)
Adjusted Rates (b) 0.0% 3.3% 63.5% 
Terminal Rates(c) OB9 (0%) 1/30 (3%) 16/26 (68%) 
Life Table Testa (d) PCO.001 P=0.448 PCO.001 
Incidental Tumor Testa (d) P <0.001 P=0.448 PCO.001 
Cochran-ArmitageTrend Teat (d) e<0.001 
Fisher Exact Test P=0.500 PCO.001 

Lung: AlveolarlBronchiolar Adenoma or Carcinoma 
Overall Rates(a) 0/50(0%) 1/50 (2%) 24/60 (48%) 
Adjustad Rates(b) 0.0% 3.3% 71.8% 
Terminal Rates (c) OB9 (0%) 1/30 (3%) 17/26(66%)
Life Table Testa (d) P<O.OOl P=0.448 P<O.OOl 
Incidental Tumor Teets (d) P<O.Ool P=0.448 PCO.001 
Cochran-Armitage Trend Teat (d) PCO.001 
Fiaher ExactTeat P=0.500 P<O.Ool 

Hematopoietic System: Mononuclear Cell Leukemia 
Overall Rates(a) 9/S0(18%) 15/50 (30%) 13/50 (26%) 
Aqjusted Rates(b) 21.1% 39.0% 36.3% 
Terminal Rates (c) 6/39(15%) 7/30 (23%) 6/28(23%)
Life Table T e a  (d) P =0.068 P =0.048 P=O.OBI 
Incidental Tumor T e d  (d) P =  0.468 P =0.196 P-0.467 
Cochran-Armitage Trend Test (d) P10.208 
Fisher ExactTest P=0.121 P=0.236 
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TABLE El. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY O F  
DIMETHYL HYDROGEN PHOSPHITE (Continued) 

Liver: Neoplastic Nodule 
Overall Rates (a)
Adjusted Rates (b) 
Terminal Rates(c)
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Forestomach Squamous Cell Papilloma 
Overall Rates (a)
Adjusted Rates (b)
TerminalRates(c)
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Forestomach: Squamous Cell Carcinoma 
Overall Rates (a) 
Adjusted Rates (b) 
Terminal Rates(c)
Life Table Tests (d) 
Incidental Tumor Tests (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Vehicle Control 

3/50 (6%) 
7.2% 
2/39 (5%) 
P =  0.061N 
P =  0.022N 
P=0.037N 

0150 (0%)
0.0% 
0/39 (0%)
P=0.032 
P=0.052 
P=0.060 

0150 (0%)
0.0% 
0139 (0%)
P=0.023 
P =0.066 
P =0.037 

Forestomach: Squamous Cell Papilloma o r  Carcinoma 
Overall Rates (a) 

Adjusted Rates (b)

TerminalRates(c)

Life Table Tests (d) 

Incidental Tumor Tests (d) 

Cochran-Armitage Trend Test (d) 

Fisher Exact Test 


Pituitary: Adenoma 
Overall Rates (a) 
Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Testa (d)
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Adrenal: Pheochromocytoma 
Overall Rates (a) 
Adjusted Rates (b)
Terminal Rates(c)
Life Table Teeta (d) 
Incidental Tumor Testa (d) 
Cochran-ArmitageTrend Test (d)
Fisher Exact Ted  

ThyroidC-cellAdenoma 
Overall Rates (a)
Adjuetad Rates(b)
Terminal Rates (c) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher ExactTest 

0/50 (0%)
0.0% 
0139 (0%)
P =0.002 
P =0.006 
P=0.005 

16/48 (33%) 
37.8% 
13/39 (33%) 
P =0.329 
P=0.501N 
P =0.364N 

6/50 (12%) 
15.4% 
6/39 (15%) 
P=0.483N 
P =0.387N 
P =0.221 N 

2/50 (4%) 
5.1% 
2/39 (6%)
P=0.263 
P-0.464 
P=O.407 

100mg/kg 

0150 (0%)
0.0% 
0/30(0%)
P =  0.169N 
P =  0.109N 

P =0.121N 

1/50 (2%) 
3.3% 
1/30 (3%) 
P =0.448 
P =0.448 

P =0.500 

0150 (0%)
0.0% 
0/30 (0%) 
(e)
(e) 

(e) 

1/60 (2%) 
3.3% 
1/30 (3%) 
P =0.448 
P-0.448 

P =0.500 

8/50 (16%) 
24.2% 
6/30 (20%) 
P =0.173N 
P=0.069N 

P-0.039N 

9/50 (18%) 
27.9% 
7/30 (23%) 
P =0.134 
P=0.173 

P=0.288 

4/47 (9%) 
12.8% 
3/29 (10%) 
P=0.221 
P=0.276 

P =0.3 10 

200 mg/kg 

0150 (0%)
0.0% 
0/26 (0%)
P =0.180N 
P =0.074N 

P=0.121N 

3/50 (6%) 

10.8% 

2/26 (8%)

P =0.067 

P=O.llS 


P=0.121 

3/50 (6%)
10.1% 
1/26 (4%) 
P-0.074 
P =0.196 

P=0.121 

6/50 (12%) 
20.0% 
3/26 (12%) 
P =0.006 
P =0.025 

P =0.01 3 

14/48 (29%) 

45.3% 

10/26 (38%) 

P =0.316 

P =0.563 


P=0.413N 


3/50 (6%)

11.5% 

3/26 (12%) 

P=O.471N 

P =0.471N 


P =0.243N 

3/49 (6%) 
9.5% 
1/26 (4%) 
P=0.363 
PsO.632 

P =0.490 
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TABLE El .  ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY OF 
DIMETHYL HYDROGEN PHOSPHITE (Continued) 

Thyroid: C-cell Adenoma or Carcinoma 
Overall Rates (a) 
Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Tests (d) 
Incidental Tumor Tests (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Testis: Interstitial Cell Tumor 
Overall Rates (a)
Adjusted Rates (b) 
Terminal Rates (c)
Life Table Tests (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Testis: Mesothelioma 
Overall Rates (a)
Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Tesb (d) 
Incidental Tumor Tests (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

All Sites: Mesothelioma 
Overall Rates(a)
Adjusted Rates (b) 
Terminal Rates(c)
Life Table Tests (d) 
Incidental Tumor Tests (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Vehicle Control 100 mg/kg 200 mg/kg 

4/50 (8%)
9.8% 

4/47 (9%) 
12.8% 

3/49 (6%) 
9.5% 

3/39 (8%)
P =0.539 

3/29 (10%)
P =0.492 

1/26 (4%) 
P=0.636 

P =0.368N P=0.582 P=0.442N 
P =0.436N 

P =0.607 P-0.611N 

42/50 (84%) 
91.3% 

37/49 (76%) 
97.3% 

35/50 (70%) 
91.8% 

35/39 (90%)
P =0.106 

29/30 (97%) 
P=0.197 

23/26 (88%)
P=0.148 

P =0.108N P=0.557N P =0.127N 
P=0.063N 

P=0.212N P=0.077N 

4/50 (8%)
8.6% 

1/49 (2%) 
2.2% 

1/50 (2%) 
3.8% 

0139 (0%)
P=0.139N 

0130 (0%)
P=0.227N 

1/26 (4%) 
P=0.241N 

P=0.024N 
P=0.102N 

P =0.056N P=0,034N 

P =  0.188N P=O.l81N 

6/50 (12%) 
13.3% 

3/50 (6%) 
7.7% 

2/50 (4%) 
5.8% 

2/39 (5%) 
P=0.152N 

1/30 (3%) 
P =  0.341N 

1126 (4%) 
P=0.218N 

P =0.046N P=O.lllN P=0.044N 
P =0.090N 

P=0.244N P =  0.135N 

(a)Number oftumor-bearing animals/number of animals examined a t  the site 
(b)Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality 
(c)Observed tumor incidence at terminal kill 
(d)Beneath the vehicle control incidence are the P values associated with the trend test. Beneath the dosed group incidence are 
the Pvalues corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysia 
regards tumors in animals dying prior to terminal kill asbeing (directly or indirectly) the cause ofdeath. The incidental tumor 
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact test compare directly the overall incidence 
rates. A negative trend or lower incidence in a dosed group is indicated by (N). 
(e)No P value is presented because no tumors were observed in the 100mg/kg and vehicle control groups. 
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TABLE Ea. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE 
STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

Vehicle Control 

Lung: Alveolar/Bronc hiolar Carcinoma 
Overall Rates(a) 0 6 0  (0%)

AdjustedRates (b) 0.0% 

Terminal Rates (c) 0140 (0%)  

Life Table Testa (d) P=0.047 

Incidental Tumor Testa Id) P=0.047 

Cochran-Armitage Trend Test (d) P=0.061 

Fisher Exact Teat 


Hematopoietic System: Mononuclear Cell Leukemia 
Overall Rates (a) 6/50(12%)
Adjusted Rates(b) 12.8% 
Terminal Rates(c) 2/40 (5%) 
Life Table T e d  (d) Pr0.368 
Incidental Tumor Testa (d) P=0.490 
Cochran-Armitage Trend Test (d) P=0.442 
Fisher Exact Test 

Pituitary: Adenoma 
Overall Rates (a) 18/49 (37%) 
Adjusted Rates (b) 39.7% 
Terminal Rates (c) 13/40(33%)
Life Table Testa (d) P=0.067 
Incidental Tumor Testa (d) P50.156 
Cochran-Armitage Trend Test (d) P=0.148 
Fisher Exact Test 

Adrenal: Pheochromocytoma 
Overall Rates (a) 4/60 (8%) 
Adjusted Rates (b) 9.4% 
Terminal Rates (c) 2/40(5%)
Life Table Testa (d) P=0.358 
Incidental Tumor Tests (d) P=0.408 
Cochran-Armitage Trend Test (d) P=0.427 
Fisher Exact Teat 

Thyroid: C-cell Adenoma 
Overall Rates (a) 3/49 (6%) 
Adjusted Rates (b) 7.5% 
Terminal Rates (c) 3/40(7%) 
Life Table Testa (d) Pe0.338 
Incidental TumorTesta (d) P=0.338 
Cochran-Armitage Trend Test (d) P= 0.392 
Fieher Exact Test 

Mammary Gland: Fibroadenoma 
Overall Rates (a) 9/50 (18%) 
Adjusted Rates (b) 21.2% 
Terminal Rates (c) 7/40(18%)
Life Table Testa (d) P=0.081 
Incidental Tumor T e a  (d) P=O.OQl 
Cochran-Armitage Trend Teat (d) P= 0.144 
Fuher E u c t  Teat 

ClitoralGI&. Adenoma,Cystadenoma,orSquamousCell Papilloma 
Overall Rata (a) 2/60 (4%) 
A 4 W  htm (b) 4.6% 
T e r d n a l  Rate#(c) 1/40 (3%) 
W e  Table TeaU (d) P= 0.636 
Incidental Tumor Testa (d) P= 0.568N 
Cochran-Armitage Trend Test (d) P=0.694 
Ffrher ExactTeat 

50 mg/kg 

1/49 (2%) 

2.9% 

1/35(3%)

P=0.473 

P=0.473 


P=0.496 


7/50(14%)

18.0% 
5/35 (14%) 
P=0.438 
P=0.534 

P=0.500 

17/49 (35%) 
42.5% 
12/34 (35%) 
P=0.487 
P=0.515N 

P=0.500N 

3/50 (6%) 
8.6% 
3/35(9%)
P=0.548N 
Px0.508N 

Pz0.500N 


1/49(2%)

2.9% 

1/34 (3%) 

P=0.365N 

Pr0.365N 


P=0.309N 


12/50 (24%) 
30.8% 
9/35 (26%) 
Pe0.229 
P=0.245 

P=0.312 

3/60 (6%) 
7.8% 
1/36(3%)
P10.461 
PSB 0.636 

P=0.500 

100mgflrg 

3/50 (6%) 

8.8% 

3/34 (9%) 

P=0.094 
P10.094 


P= 0.1 21 


7/50 (14%) 
17.4% 
3/34 (9%) 
P=0.434 
P=0.529 

P= 0.500 

24/50 (48%) 
56.3% 
16/34 (47%) 
P=0.081 
P= 0.220 

P= 0.176 

5/50 (10%) 

13.3% 

3/34 (9%) 

P= 0.431 

P=0.542 


P= 0.500 

4/47 (9%) 

11.8% 

4/34 (12%) 

P=0.411 

P=0.411 


P=0.476 


14/50(28%)

37.1% 

11/34 (32%) 

P=0.097 

P=0.124 


P=0.171 


2/50 (4%) 

6.9% 

2/34 (6%) 

P=0.643 
Pa0.635 


P10.691 
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TABLE E%. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE 
STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

Vehicle Control 5 0 ~ g l k g  100mg/kg 

Uterus: Endometrial Stromal Polyp 
Overall Rates (a) 10145 (22%) lo/& (21%) 9/49 (18%) 
Adjusted Rates (b) 27.8% 27.9% 26.2% 
Terminal Rates (c) 10M6(28%) 8/33 (24%) 8/53 (24%)

LifeTable Testa (d) P=0.535N P=0.620 P=0.685N 

Incidental Tumor Testa (d) P=0.460N P=0.670N P=0.637N 

Cochran-Armitage Trend Test (d) P=0.368N 

Fisher Exact Test P=0.636N P=0.417N 


(a)Number of tumor-bearing animals/number of animals examined a t  the site 
(b) Kaplan-Meier estimated tumor incidence at the end of the study afteradjustingfor intercurrent mortality 
(c)Observed tumor incidence at terminal kill 
(d)Beneath the vehicle control incidence are the Pvalues associated with the trend test. Beneath the dosed group incidence are 
the Pvalues corresponding topairwise comparison8 between that dosed group and the vehicle controls. The life table analysis 
regards tumors in animals dying prior to terminal kill as  being (directly or indirectly) the c a w  of death. The incidental tumor 
testregards these lesions asnonfatal. The Cochran-Armitage and Fisher exact test compare directly the overall incidence 
rates. A negative trend or lower incidence in a dosed group is indicated by (N). 
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TABLE E3. ANALYSIS OF PRIMARY TUMORS I N  MALE MICE IN THE TWO-YEAR GAVAGE STUDY OF 
DIMETHYL HYDROGEN PHOSPHITE 

Lung:AlveolartBronc hiolar Adenoma 
Overall Rates (a) 6/50 (12%)
Adjusted Rates(b) 14.3% 
Terminal Rates (c) 6/42 (14%) 
Life Table Testa (d) P=0.276N 
Incidental Tumor Tests (d) P-0.257N 
Cochran-Armitage Trend Test (d) P=O. 171 N 
Firher Exact Test 

Lung:Alveolar/Bronchiolar Carcinoma 
Overall Rates(a) 6/50 (12%) 
A d j d  Rates(b) 13.8% 
Terminal Rates(c) 6/42 (12%) 
LifeTable T e a  (d) P=0.183 
Incidental Tumor Tests (d) PsO.391 
Cochran-Armitage Trend Test (d) P=0.327 
Fisher Exact Test 

Lung:Alveolar/Bronchiolar Adenoma or CBrcinoma 
Overall Rates(a) 12/50 (24%) 
Adjusted Rates(b) 27.8% 
Terminal Rates(e) 11/42 (26%) 
LifeTable Testa (d) P=0.402 
Incidental Tumor Testa (d) P =0.469N 
Cochran-Armitage Trend Test (d) P=  0.461N 
Fisher Exact Test 

Hematopoietic System: Lymphoma, All Malignant 
Overall Rates(a) 3/60 (6%)
Adjusted Rates (b) 7.1% 
Terminal Rates(c) 3/42 (7%) 
Life Table Testa (d) P =0.611N 
Incidental Tumor Tests (d) P =0.511N 
Cochran-Armitage Trend Test (d) P-0.400N 
Fisher Exact Teat 

Hematopoietic System: Lymphoma or Leukemia 
Overall Rates (a) 6/60(10%)
Adjusted Rates(b) 11.6% 
Terminal Rates(c) 4/42 (10%) 
LifeTable Testa (d) P=0.213N 
IncidentalTumar Testa (d) P =0.130N 
Cochran-Armitage Trend Test (d) P-O.136N 
Fisher Exact Test 

CirculatorySystem:Hemangiosarcoma
OverallRates(a) 1/50 (2%) 
A 4 W  Rates(b) 2.4% 
TerminalRates(c) 1/42 (2%) 
LifeTable Testa (d) P =0.087 
Incidental Tumor Testa (d) P =0.497 
Cochran-Armitage Trend Test (d) P=0.120 
Finher Exact Teat 

Clrcul.torgSystem: Hemangioma orHemangtosarcoma
OverallRates(a) 1/50 (2%) 
A 4 4  Rates (b) 2.4% 
Terminal Rates(e) 1/42 (2%) 
We Table Testa (d) P=0.094 
Incidental Tumor Testa (d) P =0.478 
Cochran-Armitage Trend Test(d) P =  0.136 
Firher Exact Test 

2/47 (4%) 
6.9% 
2/34 (6%) 
P=0.210N 
P =0.210N 

P=O.l66N 

5/47 (11%)

14.7% 

6/34 (16%) 

P-0.609 

P =0.602 


P =0.644N 

7147 (16%) 
20.6% 
7/34 (21%) 
P =0.299N 
P=0.306N 

P =0.192N 

1/47(2%)
2.9% 
1/34 (3%) 
P=0.383N 
P=0.383N 

Pt0.333N 

1/47 (2%) 
2.9% 
1/34 (3%) 
P =0.160N 
P =0.1 17N 

P =O.l17N 

(e) 2/47 (4%) 
6.7% 
1/34 (3%) 
P =0.430 
P =0.629 

P= 0.447 

(e) 3/47 (6%) 
8.6% 
2/34 (6%) 
P=0.238 
P=0.307 

Pt0.286 

3/50 (6%) 
8.5% 
2/32 (6%) 
P=0.375N 
P =0.347N 

P=0 . 2 4 4 ~  

8/50(16%)
22.6% 
5/32 (16%)
P=0.230 
P=O.Sll 

P30.387 

11/50 (22%) 
30.0% 
7/32 (22%) 
P=0.434 
P=0.479N 

P=O.6OoN 

2/60 (4%) 
6.2% 
2/32 (6%) 
P =  0.623N 
P=0.623N 

P =0.600N 

W60 (4%)
6.2% 
2/32 (6%)
P =  0.329N 
P-O.2WN 

P =0.218N 

4/60 (8%)
10.7% 
maom 
P =0.136 
P=0.6@4 

P-0.181 


4/60(8%)
10.7% 
0/32 (0%)
Pi.0.136 
P-0.594 

P=O.lSl 
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY O F  
DIMETHYL HYDROGEN PHOSPHITE (Continued) 

Liver: Hepatocellular Adenoma 
Overall Rates (a) 12/50 (24%) 8/47 (17%) 8/50 (16%) 
Adjusted Rates(b) 27.0% 23.5% 25.0% 
Terminal Rates (c) 10142 (24%) 8l34 (24%) 8/32 (25%) 
Life Table Testa (d) P=0.391N P=0.404N P =0.447N 
Incidental Tumor Testa (d) P=0.372N P=0.417N P =0.420N 
Cochran-Armitage Trend Test (d) P=0.186N 
Fisher Exact Test P =  0.276N P =0.227N 

Liver: Hepatocellular Carcinoma 
Overall Rates(a) 9/50 (18%) 2/47 (4%) 7/60 (14%) 
A a j d  Rates (b) 20.8% 6.6% 18.8% 
Terminal Rates (c) 8/42 (19%) 1/34 (3%) 4/32 (13%) 
Life Table Testa (d) P =0.474N P =0.060N P=0.676N 
Incidental Tumor Testa (d) P=0.322N P=0.038N P =  0.413N 
Cochran-Armitage Trend Test (d) P=0.324N 
Fisher Exact Test P=0.033N P =0.393N 

Liver: Hepatocellular Adenoma or Carcinoma 
Overall Rates (a) 19/50 (38%) 10147 (21%) 13/50 (26%) 
Adjusted Rates(b) 42.0% 28.5% 36.2% 
Terminal Rates (c) 16/42 (38%) 9/34 (26%) 10/32 (31%) 
Life Table Testa (d) P=  0.3l9N P =0.133N P =0.389N 
Incidental Tumor Testa (d) P =0.209N P=O.l09N P =0.247N 
Cochran-Armitage Trend Test (d) P=0.112N 
Fisher Exact Test P =0.057N P=0.142N 

Adrenal: Cortical Adenoma 
Overall Rates (a) 3/50 (6%) 0146(0%) 0149 (0%) 
Adjusted Rates(b) 7.1% 0.0% 0.0% 
Terminal Rates (c) 3/42 (7%) 0134 (0%) 0 0 1  (0%) 
Life Table Testa (d) P =0.060N P=0.161N P=0.180N 
Incidental Tumor Testa (d) P=0.060N P-0.161N P=O.lBON 
Cochran-Armitage Trend Test (d) P=0.040N 
Fisher Exact Test P=0.137N P =0.125N 

Thyroid Follicular Cell Adenoma 
Overall Rates (a) 3/44 (7%) 0145 (0%) 1/49 (2%) 
Adjusted Rates(b) 8.3% 0.0% 3.1% 
Terminal Rates (c) 3/36 (8%) OB3 (0%) 1/32(3%) 
Life Table Testa (d) P =0.203N P =0.136N P =0.348N 
Incidental Tumor Teste (d) P=0.203N P-0.136N P =0.348N 
Cochran-Armitage Trend Test (d) P =0.164N 
Fisher Exact Test P =  0.117N P=0.269N 

(a)Number oftumor-bearing animaldnumber of animals examined a t  the site 
(b)Kaplan-Meier e&imated tumor incidence at the end of the study after adjusting for intercurrent mortality 
(c) Obaervedtumor incidence a t  terminal kill 
(d)Beneath the vehicle control incidence are the P values associated with the trend test. Beneath the dosed group incidence are 
the Pvalues eorreeponding to pairwiee comparisons between that dosed group and the vehicle controls. The life table analyeia 
regards tutuore in animals dying prior to terminal kill aa being (directly or indirectly) the cause of death. The incidental tumor 
teatregards them lesions asnonfatal. The Cochran-Armitage and Fisher exact testcompare directly the overall incidence 
rates. A negative trend or lower incidence in a d o 4  group is indicated by (N). 
(e)Diagnosed 88 angiosarcoma 
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE 
STUDY OF DIMETHYL HYDROGEN PHOSPHITE 

Vehicle Control 

Lung: Alveolar/Bronchiolar Adenoma 
Overall Rates(a) 2/50 (4%) 
Adjusted Rates (b) 5.0% 
Terminal Rates (c) 1/39 (3%) 
Life Table Testa (d) P=0.435N 
Incidental Tumor Testa (d) P=0.371N 
Cochran-Armitage Trend Test (d) P =0.400N 
Fisher Exact Test 

Lung: AlveoladBronchiolar Adenoma o r  Carcinoma 
Overall Rates(a) 4/50 (8%)
Adjusted Rates(b) 10.0% 
Terminal Rates (c) 3/39 (8%)
Life Table Testa (d) P =0.160N 
Incidental Tumor Tests (d) P =0.120N 
Cochran-Armitage Trend Test (d) P=0.134N 
Fisher Exact Test 

Hematopoietic System: Malignant Lymphoma, Lymphocytic Type 
Overall Rates(a) 7/50 (14%) 
Adjusted Rates(b) 17.4% 
Terminal Rates (c) 6/39 (15%) 
Life Table Tests (d) P=0.362 
Incidental Tumor Tests (d) P =0.392 
Cochran-Armitage Trend Test (d) P =0.442 
Fisher Exact Test 

Hematopoietic System: Malignant Lymphoma, Histiocytic Type 
Overall Rates (a) 5/50 (10%) 
Adjusted Rates (b) 11.8% 
Terminal Rates (c) 3/39 (8%)
Life Table Testa (d) P=0.503 
Incidental Tumor Tests (d) P =0.526 
Cochran-Armitage Trend Test cd) P =0.568 
Fisher Exact Test 

Hematopoietic System: Malignant Lymphoma, Mixed Type 
Overall Rates (a) 3/50 (6%)
Adjusted Rates (b) 6.7% 
Terminal Rates (c) 1/39(3%)
Life Table Tests (d) P=0.072N 
Incidental TumorTests(d) P =  0.083N 
Cochran-Armitage Trend Test (d) P =0.061N 
Fisher Exact Test 

Hematopoietic System: Lymphoma, All Malignant
Overall Rates (a) 16/50 (32%) 
Adjusted Rates (b) 36.2% 
TerminalRates(c) 10/39 (26%) 
Life Table Testa (d) P=0.421 
Incidental Tumor Testa (d) P =0.467 
Cochran-Armitage Trend Test (d) Pr0.544 
Fisher Exact Test 

Hematopoietic System:Undifferentiated Leukemia 
Overall Rates (a) 2/50 (4%) 
AajustedRates (b) 4.1% 
Terminal Rates (c) 0/39 (0%)
Life Table Testa (d) P=0.366 
Incidental Tumor Testa (d) P=0.383 
Cochran-Armitage Trend Test (d) P=0.391 
Fisher Exact Test 

100 mg/kg 200 m g k g  

3/49 (6%) 1/50 (2%) 
7.3% 2.9% 
2/38 (5%) 1/35 (3%) 
P =0.483 P=0.537N 
P=0.650 P =0.507N 

P =0.490 P=0.500N 

3/49 (6%) 1/50 (2%) 
7.3% 2.9% 
2/38 (5%) 1/35(3%) 
P =  0.519N P =  0.215N 
P =  0.379N P=  0.198N 

P=0.511N P =O.l8lN 

5/49 (10%) 8/50 (16%) 
13.2% 21.4% 
5/38 (13%) 6/35 (17%) 
P =0.400N P =0.41 4 
P=0.420N P =0.453 

P =0.394N P =0.500 

4/49 (8%) 5/50 (10%) 
10.5% 14.3% 
4/38 (1 1%) 5/35 (14%) 
P=0.522N P=0.565 
P=0.568N P =0.595 

P=0.513N P =0.630 

1/49(2%) Of50 (0%)
2.6% 0.0% 
1/38 (3%) Of35 (0%)
P=0.328N P =0.139N 
P-0.401N P =  0.148N 

P =  0.316N P=0.121N 

11/49 (22%) 16/50 (32%) 
28.9% 40.7% 
11/38 (29%) 12/35 (34%) 
P=0.224N P =0.455 
P =  0.292N P =0.518 

P=0.200N P =0.585N 

0/49 (0%) 3/50 (6%) 
0.0% 6.7% 
0138 (0%) 0135 (0%)
P-0.267N P =  0.464 
P =  0.347N P=0.661 

P-0.253N P =0.500 
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TABLE E 4  ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE 
STUDY OF DIMETHYL HYDROGEN PHOSPHITE (Continued) 

Hematopoietic System: Lymphoma or Leukemia 
Overall Rates(a) 18/60 (36%) 11/49 (22%) 19/60(38%)
AdjustedRates(b) 37.9% 28.9% 44.6% 
Terminal Rates(c) 10/39 (268) 11/36 (29%) 12/36 (34%) 
LifeTable T& (d) P =0.341 P =0.133N P =0.374 
Incidental TumorTesta (d) P =0.384 P10.191N P=0.495 
Cochran-Armitage Trend Test (d) P =0.457 
M e r  E& Ted P-0.103N P=O.SOO 

Liver: Hepatocellular Adenoma 
Overall Rates(a) 0/50(0%) 6/49 (12%) 3/80 (6%) 
AdjuetedRates(b) 0.0% 16.8% 8.6% 
Terminal Rates (c) OM9 (0%) 6/38 (16%) 3/36 (9%)
LifeTable Teste (d) P=O.116 P-0.016 P =0.102 
Incidental Tumor Testa (d) P-0.115 P=0.016 P =0.1 02 
Cochran-Armitage Trend Test (d) P10.147 
Fisher Exact Test P=0.012 P =  0.121 

Liver: Hepatocellular Adenoma or Carcinoma 
Overall Rates(a) 2/50 (4%) 6/49 (12%) 3/50 (6%)
Adjusted Rates (b) 5.1% 16.8% 8.6% 
Terminal Rates(c) 2/39 (6%) 6/38 (16%) 3/36 (9%)
Life Table Testa (d) P =0.364 P10.126 PeO.450 
Incidental Tumor Testa (d) P =0.364 P =0.126 P=0.460 
Cochran-Armitage Trend Test (d) P=0.424 
Fieher Exact Test P =0.128 P =0.600 

Pituitary: Adenoma 
Overall Rates(a) 13/46 (28%) 9/46 (20%) 11/46 (23%) 
AdjustedRam (b) 31.2% 24.2% 28.4% 
Terminal Rates (c) 1008(26%) 8/36 (22%) 8/36 (23%)
LifeTable Testa (d) P =0.447N P=0.289N P=0.601N 
Incidental Tumor Testa (d) P=0.368N P=0.282N P=0.401N 
Cochran-Armitage Trend Test (d) P =0.3 16N 
Fisher Exact Ted  P =0.260N P =0.360N 

(a)Number of tumor-bearing animalslnumber of animals examined a t  the site 
(b)Kaplan-Meier estimated tumor incidence a t  the end of the study aReradjuting for intercurrent mortality 
(e)Oboervedtumor incidence a t  terminal kill 
(d)Beneath the vehicle control incidence are the Pvalues associatedwith the trend tent. Beneath the dored group incidence are 
the Pvaluescomapanding topairwho eamparhna between that d m d  group and the vehiclecontrols. The life table anal* 
rowtumom in animal8 dying prior to terminal kill asbeing (directly or indirectly) the c a w  of death. The incidental tumor 
t& regards there lesions as nonfatal. The Cochran-Armitage and Fisher exact test compare directly the overall incidence 
rater. A negative trend or lower incidence in a dosed group bindicated by (N). 
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APPENDIX F 

HISTORICAL INCIDENCES OF TUMORS IN 


F344/NRATS AND B6C3F1 MICE 


RECEIVING CORN OIL BY GAVAGE 
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TABLE F1. HISTORICAL INCIDENCE OF LUNG TUMORS I N  MALE F344/NRATS RECEIVING CORN 
OIL BY GAVAGE (a) 

Incidence in Vehicle Controlr 
AlveolarlBronc hiolar 

Adenoma 
AlveolarlBronc hiolar 

Carcinoma 
AlveolarIBronc hiolar 

Adenoma or 
Squamour Cell 

Carcinoma 
Study Carcinoma 

Historical Incidence at Litton Bionetics, Inc. 

Trir(2-ethylhe.yl)phorphate
Diallylphthalate 

Tolwnediirocprnata 
0/60 
1/60 

1/60 

1/60 
1160 
1/60 

2/60
1/50
al60 

OI60 
W50 
W50 

TOTAL 
SD(b) 

21150 (1.3%) 
1.16% 

31150 (2.0%)
0.00% 

W150 (8.3%)
1.15% 

o m 0  (0.0%)
0.00% 

Range (c)
High 
LOW 

1/50
0/50 

1/50 
1/50 

2/50
1/50 

W50 
W60 

Overall Historical Incidence 

TOTAL 
SD (b) 

341,143 (3.0%) 
1.93% 

16/1,143 (1.4%) 
1.53% 

50/1,143 (4.4%) 
2.10% 

2/1,143 (0.2%) 
0.58% 

Range (c)
High 
tow 

3/40
0/50 

3/50 
0150 

4/50 
OIM) 

1/60
0152 

(a) Data as of March 16,1983, for etudieeof a t  least 104 weeks 
(b)Standard deviation 
(c)Range and SDare preaented forgroupof 35 or more animals. 
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TABU FS. HWI'ORICAL INCIDENCE OF LEUKEMA IN MALE F344/N RATS RECEIVING CORN OIL 
BY GAVAGE (a) 

Incidence of Leukemia in Vehicle Controls 

Hirtorical Incidonco at Litton Bionetics,Inc. 

Dinllylp hthalata 
TrW2athylheryl)phorphpk
T o l ~ n ~ i r o c y m o t a  

TOTAL 
SD(b) 

Range (e) 
H W  
LOW 

Ovonll Hiatorlcd Incidonco 

TOTAL 
SD(b) 

bnge (c)
High 
LOW 

(a)Data am of March 16,1983, for studiesof at least 104 week8 
(b)Standard deviation 
(c) Range and SDare presented for groupsof 36or more animalr. 

13/60 
2/50
11/50 

2W1M(17.8%) 
1 1.72% 

13/60 
1IM) 


140/1,146 (12.2%) 
7.69% 

13/60 
1/60 

129 Dimethyl HydrogenPhosphite, NTP TR 287 



TABLE F3. HISTORICAL INCIDENCE OF HEPATOCELLULAR TUMORS IN MALE F344/N RATS 
RECEIVING CORN OIL BY GAVAGE (a) 

Incidence in Vehicle Controls 

Study 
Neoplastic

Nodule 
Carcinoma Neoplastic Nodule 

or Carcinoma 
~~ 

Historical Incidence at Litton Bionetics, Inc. 

Diallylphthalate
Tris(2-ethylhexy1)phosphate
Toluenediiaoc yanate 

1/50
Oi50 
7/50 

1/50
0150 
0/60 

2/50
0150 
7/50 

TOTAL 
SD (b) 

81150 (5.3%) 
7.57% 

11150 (0.7%) 
1.15% 

91150 (6.0%) 
7.21% 

Range (c) 
High 
LOW 

7/50
0150 

1/50 
0150 

7/50
0150 

Overall Historical Incidence 

TOTAL 
SD(b) 

31l1.141 (2.7%) 
3.36% 

911,141(0.8%)
1.45% 

4011,141(3.5%)
3.66% 

Range (c) 
High 
LOW 

7/50
0150 

2/50
0152 

7/50
0150 

(a)Data asofMarch 16,1983,for studies ofa t  least 104weeks 
(b)Standard deviation 
(c)Range and SDare presented for groupsof35 or more animals. 

TABLE F4. HISTORICAL INCIDENCE OF STOMACH TUMORS IN MALE F344/N RATS RECEIVING 
CORN OIL BY GAVAGE (a) 

No. of Animals Number with 
Examined Tumors Site Diagnosis 

Incidence at Litton Bionetics, Inc. 

147 No tumors reported 

Overall Historical Incidence 

1,114 	 2 Stomach, NOS Squamous cell papilloma 
1 Stomach, NOS Squamous cell carcinoma 
2 Forestomach Squamous cell papilloma 
1 Cardiac stomach Squamous cell papilloma 

TOTAL 	 5papilloma
1 carcinoma 

~~~ 

(a)Data as of March 16,1983,for studiesofa t  least 104weeks 
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TABLE Fa. HISTORICAL INCIDENCE OF ALVEOLAR/BRONCHIOLAR TUMORS IN FEMALE F344/N 
RATS RECEIVING CORN OIL BY GAVAGE (a) 

Incidence in Vehicle Controls 
Adenoma 

Study 

H b t o r i c d  Incidence at Litton Bionetics, Inc. 

Diallylphthalate
Rir(2-ethylhexyl)phate
Toluenediirocyanate 

TOTAL 
SD(b) 

Range (c)
High 
LOW 

Overall Hirtoricd Incidence 

TOTAL 
SD(b) 


Range (c)
High 
LOW 

0110 
0160 
0150 

0/160 (0.0%)
0.00% 

0150 
0150 

141,142 (1.2%) 
1.91% 

4/49
0152 

(a)Data as of March 16,1983, for studies of at least 104weeks 
(b)Standard deviation 
(c) Range and SDare presented for groupsof 36 or more animals. 

Carcinoma 

om0 

om0 

160 

11160(0.7%) 
1.15% 

160 
0150 

1011,142 (0.9%) 
1.34% 

2/48 
0150 

Adenoma or 

Carcinoma 


OIM) 

Om0 

1/60 

11150(0.7%) 
1.11% 

1/50 
0150 

2#1,142 (2.1%) 
2.07% 

4/49
0150 
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TABLE F6. HISTORICAL INCIDENCE O F  HEPATOCELLULAR TUMORS IN MALE B6C3F1 MICE 
RECEIVING CORN OIL BY GAVAGE (a) 

Incidence in Vehicle Controls 

Adenoma Carcinoma Adenoma or 


Study Carcinoma 


Historical Incidence a t  Litton Bionetics, Inc. 

Toluenediisocy anate 5/49 6/49 11/49 
Diallylphthalate 0150 7/50 7/50
Trid2-ethylhexy1)phosphate 7/50 9/50 15/50 

TOTAL 121149 (8.1%) 221149 (14.8%) 331149 (22.1%) 

SD (b) 7.24% 2.95% 8.00% 


Range (c) 
High 7/50 9/50 15/50 
LOW 0150 6/49 7/50 

Overall Historical Incidence 

TOTAL 13311,084 (12.3%) (d)222/1,084 (20.5%) 34011,084 (31.4%) 

SD (b) 6.70% 7.90% 10.30% 


Range (c) 
High 13/50 18/50 25/50 
LOW 0150 4/50 5/50 

(a)Data as of March 16,1983, for studies of a t  least 104 weeks 
(b)Standard deviation 
(c)Range and SD are presented for groups of 35 or more animals, 
(d)One hepatablastoma also was observed. 
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TABLE F7. HISTORICAL INCIDENCE OF HEPATOCELLULAR TUMORS IN FEMALE B6C3F1 MICE 
RECEIVING CORN OIL BY GAVAGE (a) 

Incidence in Vehicle Controls 
Adenoma Carcinoma Adenoma or  

Study Carcinoma 

Historical Incidence at Litton Bionetics, Inc. 

Toluenediisocyanate 2/60 2/50 4/50 
Diallylphthalate 0150 1/60 1150 
Trie(2-ethylhexyl)phoephate 2/48 0148 2/48 

TOTAL 4/148 (2.7%) 31148 (2.0%) 71148 (4.7%) 
SD (b) 2.36% 2.00% 3.04% 

Range(c)
High 2/48 2/50 4/50 
&W 0/50 0148 1/50 

Overall Historical Incidence 

TOTAL 4711,176 (4.0%) 34'1,176 (2.9%) 8011,176 (6.8%) 
SD (b) 2.55% 2.18% 3.37% 

Range (c) 
High 5/50 4/50 7/50 
LOW 0150 0150 1/50 

(a)Data as of March 16,1983,for studies of a t  least 104 weeks 
(b)Standard deviation 
(c)Range and SD are presented for groups of 35 or more animals. 
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APPENDIX G 

CHEMICAL CHARACTERIZATION OF 


DIMETHYL HYDROGEN PHOSPHITE 
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APPENDIX G. CHEMICAL CHARACTERIZATION 

I. Identity and Purity Determinations of Lot No. DM113077 Performed by Midwest 
Research Institute 

A. Physical Properties 

1. BoilingPoint: Determined Literature Valueg 

175.2' f 2(S)' C at 739 mm 
(visual, micro boiling point) 

72'-73' C a t  25 mm 
(Condensed Chemical 
Dictionary, 1981) 

8. Index of Refkaction: Determined Literature Valueg 

do:1.4018 f O.O002(S) No literature 
n reference found 

3. Density: Determined Literature Values 

d":1.195.4 f 0.0004 
22 

d20: 1.20 
4 

(Condensed Chemical 
Dictionary, 1981) 

4. Appearance: Clear, colorless liquid 

B. SpectralData 

1. Infrared Determined 

Inetrument: Beckman IR-12 

Cell: Thin film between silver 
chloride plates 

Results: See Figure 5 Consistent with literature 
spectrum (Sadtler Standard 
Spectra) 

a. UltravloleVVisible Determined Literature Values 

Instrument: Cary 118 

Solvenf: 96%Ethanol 

Results: No absorbance between 350 No literature reference found. 
and 800 nm. No maximum 
between 216 and 350 nm, 

Spectrum consistent with 
structure. 

but a small absorbance (less 
than 0.06 absorbance units) 
was observed toward 
the short wavelength end. 
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FIGURE 6. INFRARED ABSORPTION SPECTRUM OF DIMETHYL HYDROGEN PHOSPHITE 

(LOT NO. DM113077) 




APPENDIX G. CHEMICAL CHARACTERIZATION 

3. Nuclear Magnetic Resonance 

Determined Literature Values 

Instrument: Varian EM-360-A 

Solvent: Deuterated chloroform with 
internal tetramethylsilane 

Assignments: See Figure 6 Consistent with literature 
spectrum (Sadtler 
Standard Spectra) 

Chemical Shift (8): a 
b 
c 

d, 
d, 
s, 

3.75ppm 
6.75ppm
3.35ppm 

J P . ~= 12Hz 
Jp-b = 693Hz 
(impurity) 

Integration Ratios: a 
b 

6.08 
0.92 

c No integration (impurity) 

C. Elemental Analyses: 

Element C H P 

Theory (T) 21.83 6.41 28.14 

Determined (D) 21.75 6.42 28.37 
2 1.89 6.47 

DIT (percent) 99.96 100.55 100.82 

D.Chromatographic Analyses 

1. Thin-Layer Chromatography 

Plates: Silica Gel 60 F-254 

Reference Standard: Tri-n-butyl phosphate (100 pg), 10pdpl in acetone. 

Amount Spotted: 100pg and 300pg (10pg/pl in acetone) 

Visualization: Iodine vapor 


System 1: Methano1:water (9O:lO) 

Rf:0.71 (major);0.01 (slight trace); origin (very slight trace) 

R,t: 0.86; 0.01; origin 


System 2 1,CDioxane (100%) 

Rf:0.42 (major); origin (trace) 

R,t: 0.64; origin 
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APPENDIX G. CHEMICAL CHARACTERIZATION 


2. Gas Chromatography 

Instrument: Tracor MT220 
Detector: Flame ionization 
Inlet temperature: 200" C 
Detector temperature: 310" C 
Carrier gas: Nitrogen 
Carrier flow rate: 70 mVmin 

a. System 1: 

Column: 20% SP-2100/0.1% Carbowax 1500 on lW120 Supelcoport, 1.8 rn X 4 mm ID, 
glass 
Oven temperature program: 5 min at 50" C,then 5Oo-17O0 a t  10" C/min 
Sample injected Neat liquid (5 111) and 1.0% and 0.5% dimethyl hydrogen phosphite in 
methylene chloride to quantitate the major peak and check for overloading. 

Results: Major peak and 10impurities. Two impurities had areas 1.4% and 1.5% relative to 
the major peak; the other eight impurities had a total area of 1.0% of the major peak area. 

Retention Time Area 

-Peak 
Retention 
Time (min) 

Relative to 
Major Peak 

(percentof 
major peak1 

1 0.47 0.05 0.01 
2 0.59 0.07 1.40 
3 9.01 1.00 100 
4 10.34 1.15 0.60 
5 10.92 1.21 0.03 
6 11.08 1.23 1.50 
7 13.30 1.48 0.05 
8 13.81 1.53 0.01 
9 14.59 1.62 0.24 

10 15.29 1.70 0.04 
11 17.43 1.94 0.03 

b. System 2: 

Column: 10%Carbowax POM-TPA on 80/100 Chromasorb W (AW), 1.8m X 4 mm ID, glass 
Oven temperature program: 5 min at 50"C, then 50"-200" at  10" C/min 
Sample injected: Neat liquid (5pl) and 1.0% and 0.5% dimethyl hydrogen phosphite in 
methylene chloride to quantitate the major peak and check for overloading. 

Results: Major peak and eight impurities. Two impurities had areas 1.6% and 1.0%ofthe 
major peak area; the other six impurities had a combined area of 1.3% relative to the major 
peak area. 

Retention Time Area 

-Peak 
Retention 
Time (min) 

Relative to 
Major Peak 

(percent of 
maior peak) 

1 0.33 0.03 0.02 
2 1.72 0.14 1.60 
3 4.64 0.37 0.06 
4 12.40 1.oo 100 
5 12.93 1.04 0.39 
6 13.03 1.05 0.22 
7 13.24 1.07 0.35 
8 14.04 1.13 1.oo 
9 15.52 1.25 0.24 
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APPENDIX G. CHEMICAL CHARACTERIZATION 

E. Conclusions: Results of elemental analyses for carbon, hydrogen and phosphorus were in 
agreement with the theoretical values. Thin-layer chromatography by one system indicated one 
slight trace impurity and one very slight trace impurity. A second thin-layer chromatography 
system indicated one trace impurity. Gas chromatography by one system indicated 10 impurities. 
Two impurities had areas of 14% and 1.5%of the major peak area. The other eight impurities 
had a combined area of 1.0% of the major peak area. Another gas chromatography system indi- 
cated eight impurities. Two impurities had areas of 1.6%and 1.0%of the major peak area. The 
other six impurities totaled 1.3%of the major peak area. The infrared, ultraviolet/visible, and 
nuclear magnetic resonance spectra were consistent with the structure and literature spectra. 
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II. Identity and Purity Determinations ofLot No. KC031247Performed by Midwest 
Research Institute 

A. 	Physical Properties 

1. 	 BoilingPoint: 

2. 	 Appearance: 

B. SpectralData 

1. Infrared 


Instrument: 


Cell: 


Results: 

2. 	 UltravioleWisible 

Instrument: 

Solvent: 

Results: 

Determined LiteratureValues 

167.5' C at 746 mm 72973' C a t  25 mm 
(visual, micro boiling point) (Condensed Chemical 

Dictionary, 1981) 

Clear, colorless, nonviscous liquid 

Determhed 

Perkin-Elmer 283 

Neat liquid between silver 
chloride plates, 0.2mm thick 

See Figure 7 

Determined 

Cary 118 

Absolute ethanol 

No absorbance between 350 
and 800 nm using a 1% 
solution. In the ultraviolet 
region, a small increase in 
absorbance was noted in a 
1% solution between 
360-216 nm. 

3. 	 Nuclear Magnetic Resonance 

Determined 

Instrument: 	 Varian EM-360 

Solvent: 	 Deuterated chloroform with 
tetramethylsilane as 
reference 

Literature Values 

Consistent with literature 
spectrum (Sadtler Standard 
Spectra) 

Literature Values 

No literature reference found. 
Spectrum consistent with 
structure. 

Literature Values 

Assignmente: See Figure 8 	 Spectrum consistent with 
literature spectrum (Sadtler 
Standard Spectra) 
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FIGURE 7. INFRARED ABSORPTION SPECTRUM OF DIMETHYL HYDROGEN PHOSPHITE 
(LOT NO. KC031247) 
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FIGURE 8. NUCLEAR MAGNETIC RESONANCE SPECTRUM OF DIMETHYL HYDROGEN PHOSPHITE 
(LOTNO. KC031247) 
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Chemical Shift (8): 	 a d, 3.75ppm J P . ~= 12Hz 

b d, 5.80ppm Jp-b = 696Hz 

c 3.45ppm (impurity) 


Integration Ratios: 	 a 5.98 

b 1.03 

c No integration (impurity) 


C. Elemental Analyses: 

Element 	 C H P 

Theory (TI 2 1.83 6.41 28.14 

Determined (D) 22.11 6.63 27.73 

' 22.14 6.60 27.64 


Dm (percent) 101.35 103.19 98.38 

D. Titration: 

1. Procedure: Six samples of dimethyl hydrogen phosphite were dissolved in absolute ethanol 
and reacted with excess 0.1N aqueous sodium hydroxide. The unreacted excess was then 
titrated potentiometrically with 0.1N aqueous hydrochloric acid (Bernhardt and Rattenbury, 
1956). 

2. Results: 97.5% It 0.3(6)% 

E. Chromatographic Analyses 

1. Thin-Layer Chromatography 

Plates: Silica Gel 60 F-254,0.25 mm thick 

Reference Standard: 120pg (12 pg/pl in acetone) of tributyl phosphate 

Amount Spotted: 10,50,100 and 300 pg (10pg/pl in acetone) 

Visualization: Iodine vapor 

Results: 


Spot intensity Rf 	 Rst 

System 1: Methano1:water (9O:lO) 

Major 	 0.84 1.10 

System 2: 1,4-Dioxane (100%) 

Major 	 0.74 0.82 

2. Gas Chromatography 

Instrument: Varian 3700 

Detector:Flame ionization 

Inlet temperature: 200"C 

Detector temperature: 300' C 

Carrier gas: Nitrogen 
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a. System 1: 

Column: 10%Carbowax 2OM-TPAon 80/100Chromasorb W (AW), 1.8m X 4mm ID, 
silylated glass 
Carrier flow rate: 70 ml/min 
Oven temperature program: 5 min at  50"C, then 50"-200"C at 10"C/min 
Sample injected: Neat liquid (2 pl) and 1.0% and 0.5% dimethyl hydrogen phosphite 
in methylene chloride to quantitate the major peak and check for overloading. 

Results: A major peak and seven impurities, one preceding and six following the 
major, with relative areas greater than 0.1%. Their respective relative areas were 
0.2%,0.3%, 0.2%, 0.2%) 0.1%)1.1%) and 0.2%. Two additional impurities, following the 
major peak and having relative areas less than O.l%, were detected. 

Retention Time Area 

Peak-
Reten tion 
Time (min) 

Relative to 
Maior Peak 

( p y c e n tof 
mtuot wak) 

1 2.7 0.20 0.2 
2 13.7 1.oo 100 
3 (shoulder) 
4 

14.2 
14.4 

1.04 
1.05 

0.3 
0.2 

5 14.8 1.08 0.2 
6 (shoulder)
7 

15.7 
15.9 

1.15 
1.16 

0.1 
1.1 

8 18.2 1.33 0.2 

b. System 2 

Column: 20%SP-2100/0.1%Carbowax 1500on 100/120Supelcoport, 1.8m X 4 mm ID, 
silylated glass 
Carrier flow rate: 70 ml/min 
Oven temperature program: 5min a t  50"C, then 5Oo-17O0C at 10"C/min 
Sample injected: Neat liquid (2pl) and 1.0% and 0.6% dimethyl hydrogen phosphite in 
methylene chloride to quantitate the major peak and check for overloading. 

Results: Four impurities, one preceding and three following the major peak, were 
detected with relative areas greater than 0.1%. Three other impurities with relative 
areas smaller then 0.1%were observed following the major peak. 

Retention Time Area 

-Peak 
Retention 
Time (min) 

Relative to 
Maior Peak 

(percent of 
maior wak) 

0.8 0.09 0.5 
9.0 1.oo 100 

11.1 1.23 0.2 
12.1 1.34 1.1 
17.2 1.91 0.1 

F. Conclusions: Spectroscopy confirmed the identity of the material. Titration indicated an 
approximate purity of 97.5%. Gas chromatography indicated a maximum of seven impurities, 
each having individual relative areas greater than 0.1%; the total relative area was 2.3%. 
Spectroscopicand chromatographic data indicated that this batch was very similiar to lot no. 
DM113077. 
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II. Identification and Quantitation ofan Impurity in Dimethyl Hydrogen Phosphite 

A. Introduction 

An impurity peak was detected in this batch of dimethyl hydrogen phosphite during the pre- 
vious analysis. The impurity peak was observed by packed column gas chromatography and 
was estimated at 1.1% relative to the major component. Analysis was conducted to identify 
and quantitate this impurity. 

B. Experimental Design 

Packed column gas chromatography/mass spectrometry (GCMS)full mass scan was used to 
identify the impurity in dimethyl hydrogen phosphite. The impurity was then quantitated 
against a specific standard by packed column gas chromatography by the internal standard 
method. The gaschromatography parameters used for this analysis duplicated those used in 
the previous analysis. The analyzed sample was taken from frozen reference material stored 
at Midwest Research Institute. 

C. Impurity Identification 

1. Sample Preparation 

Solutions of dimethyl hydrogen phosphite (1.O% and 10.096)were prepared volumetrically 
in high purity methylene chloride. 

2. Instrumental System 

Instrument: Finnigan MAT CH-4 mass spectrometer interfaced to a Varian 3700 gas 
chromatograph 

Column: 20% SP-2100/0.1% Carbowax 1500 on 100/120Supelcoport, 1.8m X 4mm 
ID, glass 

Carrier gas: Helium, approximately 30mYmin . 
Inlet temperature: 200"C 
Oven temperature program: 5Oo-17O0C at 10"C/min with a 5 min initial hold 
Mass spectrometer parameters 

Temperatures: 
Transfer line: 250' C 
Helium separator: 250"C 
Ion source: 230"C 

Electron energy: 70eV 
Emission current: 40pA 
Accelerator voltage: 2.2kV 
Electron multiplier voltage: 2,200V 
Resolution: 370 
Data type: Exponential centroid 
Scan range:
Mass range: 
Scan times: 

0-600scans 
10-280amu 
Up: 1.75 
Down: 0.05 

Top:
Bottom: 

0.06 
0.70 
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3. Results 

The impurity was identified from the mass spectrum as trimethyl phosphate. The data are 
tabulated below (only m/z with relative abundance counts greater than 0.1% of the base 
peak are included). The identity of the impurity as trimethyl phosphate was confirmed by 
comparison of the observed mass spectrum to a literature reference of the compound (The 
Eight Peak Index of Mass Spectra, 1980). 

The impurity that eluted after the major component is illustrated on the reconstructed ion 
current chromatogram (Figure 9). Mass spectra of dimethyl hydrogen phosphite and the 
trimethyl phosphate impurity are presented in Figures 10and 11,respectively. 

Mass Relative Abundance Mass Relative Abundance 
0 (percentof base De&) 0 bercent of base Deak) 

14 0.58 80 39.77 
15 36.53 81 1.40 
16 0.44 82 0.46 
19 0.14 83 0.13 
29 6.93 86 3.83 
30 1.50 87 3.66 
31 9.21 88 0.57 
33 0.62 89 0.23 
44 0.24 90 0.12 
45 2.12 92 0.23 
47 12.13 93 2.39 
48 1.85 94 0.32 
49 1.37 95 36.20 
50 0.32 96 0.74 
57 2.13 97 0.75 
68 5.32 98 0.10 
59 1.01 105 0.14 
60 0.21 106 0.20 
61 0.23 107 0.21 
62 0.38 108 0.34 
63 0.52 109 56.57 
64 0.61 110 100.00 
65 5.86 111 4.58 
66 0.51 112 1.04 
67 0.16 139 1.03 
77 1.48 140 24.72 
78 1.03 141 0.93 
79 50.46 142 0.19 
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FIGURE 9. RECONSTRUCTED ION CURRENT CHROMATOGRAM FROM THE 

FULL MASS SCAN GUMS ANALYSIS OF DIMETHYL HYDROGEN PHOSPHITE 
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FIGURE 10. MASS SPECTRUM OF DIMETHYL HYDROGEN PHOSPHITE
(LOTNO.KC0812-47) 
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FIGURE 11. MASS SPECTRUM OF TRIMETHYL PHOSPHATE-- 

DIMETHYL HYDROGEN PHOSPHITE IMPURITY (LOT NO. KC031247) 


151 Dimethyl HydrogenPhosphite,NTPTR287 



APPENDIX G. CHEMICAL CHARACTERIZATION 

D. Impurity Quantitation 

1. Sample Preparation 

A 10.0% solution of dimethyl hydrogen phosphite containing 0.1% tripropyl phosphate in- 
ternal standard was prepared volumetrically in high purity methylene chloride. Solutions 
of trimethyl phosphate standard (trimethyl phosphate, Aldrich Chemical Co., greater than 
99% pure) (0.05%, 0.1%,and 0.2%),containing 0.1% tripropyl phosphate internal standard, 
also were prepared volumetrically with methylene chloride solvent. 

2. Instrumental System 

Instrument: Varian Vista 6000 with Autosampler 
Detector: Flame ionization 
Column: 20% SP-2100/0.1 Carbowax 1500 on 100/120 Supelcoport, 1.8 m X 4 mm ID, 
glass 
Carrier gas: Nitrogen, 70 ml/min 
Inlet temperature: 200" C 
Detector temperature: 250" C 
Column oven temperature: 50"-170"C at 10"C/min with a 5 min initial hold 

3. Results 

The concentration of trimethyl phosphate in dimethyl hydrogen phosphite was 0.99% f 
0.04(6)%by volume (n= 2). 

The impurity peak in the dimethyl hydrogen phosphite had a retention time of 10.8 
minutes, which coincided with t.hat of the trimethyl phosphate standards. Additionally, 
the impurity peak was enhanced when the dimethyl hydrogen phosphite sample was 
spiked with a trimethyl phosphate standard. 

Retention Times: 

Trimethyl phosphate: 10.8min 

Internal standard: 19.9 min 


The gas chromatographic profile obtained for this analysis was consistent with the recon- 
structed ion current chromatogram obtained by GUMS analysis. 

4. Conclusions 

The impurity observed by GC during the original analysis of this batch of chemical was 
identified as trimethyl phosphate by GUMS. The impurity was quantitated at 0.99% f 
0.04(8)% (v/v) against a specific standard by GC. 
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III. Reanalysis of Bulk Material Performed by the Testing Laboratory 

A. Analytical Methods 

1. Gas Chromatography: 

Instrument: Hewlett Packard 5880 or 5840A with 7672 Autosampler 
Detector: Flame ionization 
Column: 20% SP2100/0.1% Carbowax 1500 on 100/120 mesh Supelcoport, 1.8 m X 2 mm 
ID,silanized glass 
Detector temperature: 270" C 
Inlet temperature: 200" C 
Temperature program: 50"C for 5 min; 50"-200" C a t  10" C/min; 200" C for 5 min 
Carrier gas: Nitrogen 
Carrier flow rate: 40 mVmin 
Sample injection: 1l.11 each of neat, 1.0%and 0.5%dimethyl hydrogen phasphite 
in methylene chloride to check for column andor detector overload. 

2. 	 Infrared: 

Instrument: Perkin-Elmer model 398,1457, or 283B 

Cell: Neat liquid between sodium chloride or potassium bromide plates 


B. Results 

1. Gas Chromatography: 

Percent purity of dimethyl hydrogen phosphite 
-Date Reference 	 @& 

12/79 _ _  97.8 

02/80 95.2 99.1 

06/80 98.2 98.0 

10/80 100 100 

02181 99.0 99.0 

06/81 99.0 99.0 

10181 98.6 97.5 

02/82 99.6 99.4 

06182 91.7 99.2 


2. 	 Infrared: All spectra were consistent with those supplied by the analytical testing 
laboratory. 

C. Conclusion: No significant degradation of the test material occurred during the studies. 
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IV. Heat Stability Study Performed by the Analytical Chemistry Laboratory 

A. Sample Storage: Dimethyl hydrogen phosphite samples were stored for 2 weeks at  -20°, 
5", 25", and 60"C in glass tubes with Teflon@-lined lids. 

B. Analytical Method: Samples were analyzed by gas chromatography with the following 
system: 

Instrument: Varian 3700 auto sampler 
Column: 10% Carbowax 2OM-TPA on 80/100 Chromasorb W(AW), 1.8m X 4 mm ID, glass 
Detector: Flame ionization 
Inlet temperature: 200" C 
Detector temperature: 310"C 
Carrier gas: Nitrogen 
Carrier flow rate: 70 ml/min 
Oven temperature program: 140"C, isothermal 
Retention time of major component: 3.0min 
Retention time ofinternal standard: 7.2 min 
Sample injected: Solutions of 0.4%dimethyl hydrogen phosphite in methylene chloride 
containing 0.4% triethylphosphate internal standard were injected. The sample peak areas 
were compared with internal standard peak areas. The results were compared with the values 
obtained for the -20" C sample. 

C. Resul t s  

Storage Temperature Percent Recovery 

-20' c 100.0 f 3.2 
5' c 101.5 f 3.2 

25' C 99.8 f 3.2 
60' C 100.1 f 3.2 

D. Conclusion: Dimethyl hydrogen phosphite is stable as the bulk chemical when stored for 2 
weeks a t  temperatures up to 60" C. 
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APPENDIX H. PREPARATION AND CHARACTERIZATION 

I. Sample Preparation and Storage: A stock solution was prepared by weighing 0.5098 f 
0.0001 g of dimethyl hydrogen phosphite into a 50-ml volumetric flask and diluting to the mark with 
corn oil, swirling occasionally. The solution then was manually shaken for 30 sec and placed in a n  
ultrasonic vibratory bath for 5 min. As soon as the solution had been prepared, two accurately 
weighed 1.6-g aliquots were removed and sealed in separate 8.5-ml septum vials (Microsep F-138gas 
chromatography septa with Teflon@ film facing, from Canton Biomedical Products, Inc.; aluminum 
crimp seals from Wheaton Scientific Company, Inc.), for use as initial, or zero-time, samples. The rest 
of the stock solution was stored at room temperature (25' C), and duplicate 1.6-g aliquots were 
removed for analysis after 1,2,6, and 7 days. 

II. Sample Extraction a n d  Analysis: Extracting solvent containing an internal reference 
standard was prepared by weighing 0.1477 * 0.0001 g of triethylphosphate into a 50-ml volumetric 
flask and diluting to the mark with absolute methanol. Concentration of the reference standard is 
2.954 k 0.001mg/ml. 

To extract each sample aliquot, the septum vial was opened, 4.0 ml of the extracting solvent was 
added by volumetric pipette, and the vial was immediately resealed. The corn oiVmethano1 mixture 
was shaken by hand for 15 sec, agitated on a vortex mixer for 1 min, and placed in an ultrasonic 
vibratory bath for 2 min. The two phases were allowed to separate overnight, and 5-pl aliquots of the 
methanol layer were analyzed by the gas chromatographic system outlined below. 

Instrument: Bendix 2500 with Heath chart recorder 
Column: 10% Carbowax 2OM-TPA on 80/100Chromasorb W (AW), 1.8 m X 4 mm ID, glass 
Detection: Flame ionization 
Inlet temperature: 17OOC 
Detector temperature: 225"C 
Carrier gas: Nitrogen 
Carrier flowrate: 40 ml/min 
Oven temperature program: 130"C isothermal 
Retention time of major component: 3.6 min 
Retention time of internal standard: 10.3min 

III. Quality Control Protocols: Analyses were performed in duplicate with triethylphosphate as 
an internal reference standard. Recovery studies (zero-time samples) were performed in duplicate at 
the same concentration level as the test samples, both a t  the start and a t  the end of the 7-day period. 
Gas chromatographic linearity was determined with standard solutions in methanol at concen-
trations of 3.91, 2.95, and 1.96mg/ml for the dimethyl hydrogen phosphite and 2.93,1.94,and 1-00 
mg/ml for the internal reference standard. The least-squares plot correlation coefficients were 0,9999 
for the test chemical and 0.9946 for the internal reference (effectively 1.0, linear). 
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IV. Results: 
Average Percent (w/w)DMHP 


Found in DMHP/

Storage Time (days) Corn Oil Mixture (a,b,c) 


1.03 f 0.02 
1.02 f 0.02 
1.01 f 0.02 
1.01 k 0.02 

(a )Mean f standard instrumental deviation 
(b)Zero-time recovery yield, 100%f 2% 
(c) Theoretical concentration of dimethyl hydrogen phosphite in corn oil, 

1.020%f 0.001% 


V. Conclusion: Dimethyl hydrogen phosphite in corn oil solution at the 1% concentration is stable 
within experimental error when stored at room temperature (25" Cl for 7 days. 
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I. Testing Laboratory 

A. Standard Solution Preparations: 
1.Prepare a stock dimethyl hydrogen phosphite solution by weighing approximately 1.25 g 
into a 25-ml volumetric flask and diluting to volume with control corn oil. Target concen- 
tration is 50 mg/ml corn oil. Shake well and place the volumetric flask in an incubator (37"C) 
for about 10 min (the temperature of the stock solution is 1O-2' C higher than the room 
temperature, but there is no change in the volume 1. 

2. Use the standard from step 1to prepare a set of five calibration standards in the range of 
50-10 mg/ml by volumetric dilutions of stock standard with undosed corn oil (similarly 
warmed) into 50-ml centrifuge tubes. Total volume should be 1.00 ml. 

3. Prepare extractant with internal standard triethylphosphate in methanol to give a final 
concentration of 6 mg/ml. 

B. Preparation of Gavage Solutions for Assay: 
1.Together with standard solutions and control corn oil, incubate the samples to be assayed at  
37" C for 10 minutes. Immediately prior to pipetting, mix each sample by vigorous shaking to 
form a uniformly homogeneous emulsion. 

2. Using SMIpipettes, transfer in duplicate 1.0 ml aliquots of each sample (12.5 mg/ml and 25 
mg/ml) into 50-ml centrifuge tubes. For the 50 mg/ml sample aliquot, transfer 500 pl in dupli- 
cate followed by 500 pl of undosed corn oil. 

C. Extraction of Samples: 
Add 5.00 ml of extractant to each centrifuge tube, seal, and shake for 10 min in a shaker box. 
Centrifuge at  1000 rpm for 10 min, and prepare aliquots of the methanol extract for gas 
chromatographic analysis. 

D. Gas Chromatographic Conditions: 

Instrument: HP 5880A with 7672AALS 
Detector: Flame ionization 
Column: 10% Carbowax 20M TPA on Chromasorb W(AW), 1.8m X 2 mm ID, silanized glass 
Detector temperature: 225" C 
Inlet temperature: 175"C 
Temperature program: 13OoC, isothermal 
Carrier gas: Nitrogen 
Flow rate: 40 ml/min. 
Retention times: Dimethyl hydrogen phosphite, 2.6 min; triethylphosphate, 7.0 min 
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II. 	Analytical Chemistry Laboratory 

A. 	 Preparation of Standard Spiked Corn Oil : Two working standard solutions of dimethyl 
hydrogen phosphite in methanol were prepared independently a t  concentrations of 6.79 and 
4.61 mg/ml. These solutions were diluted with methanol to concentrations of 3.40,2.30,1.70, 
and 1.15mg/ml. Aliquots (20 ml) of the six standard solutions were pipetted into individual 
35-ml septum vials containing 2 g of undosed corn oil to make spiked corn oil standards 
bracketing the specified dose range of the referee sample. One 35-ml septum vial containing 2 
gof undosed corn oil was treated with 20 ml of methanol for use as a blank. The spiked corn 
oil mixtures and the corn oil blank were extracted immediately and were analyzed by the 
procedure described below. 

B. Preparation of the Referee Sample: Three portions (approximately 2 g each) of the referee 
corn oil sample were transferred to individually tared 35-ml septum vials and were weighed 
to the nearest 0.001 g. Methanol (20ml) was pipetted into each vial; the referee samples were 
then extracted immediately and analyzed by the procedure described below. 

C. 	 Analysis: The vials were sealed (vial seals were Microsep F-138 gas chromatography septa 
with Teflon@ film facing available from Canton Biomedical Products, Inc., Boulder, CO; the 
aluminum crimp seals and vials were available from Wheaton Scientific Co., Inc., Millville, 
NJ), vigorously agitated for 10 sec on a vortex mixer, and then shaken at  maximum stroke for 
15min on a Burrell, Model 75, Wrist-Action@ shaker. After the extraction, mixtures were 
centrifuged for 3 min, a 5-mlaliquot of the upper methanol layer from each vial was combined 
with 5 ml of internal standard solution (triethylphosphate in methanol, 7.5 mg/ml). The 
solutions were thoroughly mixed, and the dimethyl hydrogen phosphite content of each 
solution was determined by the gas chromatography system described below. 

Instrument: Varian 3700 Gas Chromatograph with Autosampler and Varian CDS 111-C 
integrator 
Column: 10% Carbowax 20M TPA on 80/100 Chromosorb W(AW), 1.8m X 2 mm ID, silanized 
glass 
Detection: Flame ionization 
Detector temperature: 230°C 
Inlet temperature: 180" C 
Temperature program: 12OOC isothermal 
Carrier gas: Nitrogen 
Flow rate: 30 mumin 
Volume of solution injected: 3 p1 
Retention times: 

(1)Dimethyl hydrogen phosphite: 4.6 min 
(2)Triethylphosphate:13.5 min 

The total amount of dimethyl hydrogen phosphite in the referee corn oil samples was 
computed from the linear regression equation obtained by plotting the ratio of the peak area 
of each spiked corn oil sample to the peak area of the internal standard versus the amount of 
chemical in the respective spiked corn oil sample. 
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D. Quality Assurance Measures: The dosed referee corn oil sample was analyzed in triplicate, 
and the corn oil blank sample was analyzed once. Individually spiked portions of undosed 
corn oil (six concentrations) prepared from two independently weighed standards were used 
for obtaining standard curve data. Triplicate injections of each standard and sample were 
made into the gas chromatograph in a randomized order. 
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TABLE J1. ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE STUDIES 
OF DIMETHYL HYDROGEN PHOSPHITE 

Concentration of Dimethyl Hydrogen Phosphite in 
Corn Oil for Target Concentration (mg/ml) (a) 

Date Mixed 12.5 mg/ml 25 mg/ml 50 mg/ml 

03/19/80

(b)05/14/80
(c)05/14/80
(b)07/09/80
(c)07/09/80

09/03/80

10/29/80 

12/24/80

03/04/81

04/15/81

06/10/81

0611 2/81 

0611 518 1 

08/05/81

09/30/81

11/24/81 

01/20/82

01/25/82

03/17/82 


Mean (mg/ml) 

Standard deviation 

Coefiicient ofvariation (percent) 

Range (mg/ml) 

Number of samples (0 


12.4 


11.2 


11.6 

13.0 

13.4 


(d)14.3 
13.7 

12.8 


(d)16.5 
(d,e) 15.2 

(e)12.3 
12.6 

12.5 

13.1 

12.0 


11.3 


12.9 

1.37 

10.6 

11.2-16.5 

14 


24.9 

25.5 

23.5 

26.2 

23.4 

26.0 

26.0 

26.6 

26.9 

25.0 


(d)29.1 
(d,e)32.0 

(e)24.6 
25.0 

26.2 

27.3 


(d)27.6 
(e)26.8 

25.4 


25.9 

1.46 

5.6 

23.4-29.1 

16 


52.2 

48.7 

47.0 

51.3 

47.3 

51.0 

53.0 

50.9 

53.5 

51.1 


(d)59.2 
(d,e)64.5 

(e)49.2 
51.2 

52.5 

53.6 


(d)55.7 
(e)53.9 

48.9 


51.7 

3.08 

6.0 

47.0-59.2 

16 


(a)The data presented are the results of duplicate analyses. 
(b)Mice only 
(c)Ratsonly
(d) Differs more than 10%from target value 
(e)Remix 
(0Remixes not included in statistics so as to provide a measure ofthe overall accuracy of dose preparation 

TABLE 52. REFEREE SAMPLE DATA IN THE TWO-YEAR GAVAGE STUDIES OF 
DIMETHYL HYDROGEN PHOSPHITE 

Determined Concentration 

Target Concentration Testing Referee 


Date Mixed (mg/ml) Laboratory Laboratory 


5/14/80 12.5 11.20 12.28 

10/29/80 12.5 13.40 12.64 

6/10/81 50.0 59.16 49.80 

11/24l81 12.5 13.15 12.50 

3/17/82 25.0 25.30 24.90 
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TABLE f l ,  MU'I'AQENICITY OF DIMETHYL HYDROGEN PHOSPHITE IN SALMONELLAtyPHlMURlulu 

RevertantdDtate (a)
Strain Dose -s9 t89 (rat) t S9(hamster)

(mg/plate) 

TA100 0 149 f 5.4 197 f 8.4 110 f 6.1 
100 152 f 11.5 170 f 4.4 92 f 3.3 
333 156 f 9.8 186 f 17.7 112 f 6.2 

1,ooo 151 f 6.5 189 f 13.3 110 f 4.3 
3$33 179 f 9.6 199 f 5.9 84 f 13.8 

l0,Ooo 168 f 9.1 224 f 3.6 Toxic 

TAl536 0 26 f 3.0 11 f 1.7 13 f 2.2 
100 34 f 3.5 10 f 3.0 13 f 2.0 
333 33 f 1.9 13 f 1.5 11  f 1.2 

1,Ooo 32 f 2.8 12 f 2.0 12 f 0.3 
3,333 32 f 1.9 14 f 4.1 13 f 2.4 

l0,Ooo , 26 f 1.5 Toxic Toxic 

TA1537 0 16 f 0.9 19 f 1.5 22 f 3.2 
100 14 f 2.2 27 f 1.9 27 f 4.3 
333 13 f 0.7 18 f 2.4 19 f 2.9 

~,Ooo 18 f 2.7 19 f 4.2 25 f 2.4 
3,333 14 f 0.6 19 f 2.6 24 f 1.8 

10,000 11 f 1.2 15 f 0.9 17 f 4.2 

TA98 0 31 f 3.2 39 f 2.7 43 f 4.2 
100 38 f 2.6 35 f 2.1 36 f 8.5 
333 33 f 1.8 36 f 2.5 39 f 4.3 

1 37 f 4.4 26 f 6.0 31 f 3.5 
3,333 37 f 3.2 3 4 f  1.9 29 f 6.1 

1o.Ooo 42 f 5.9 Toxic Toxic 

(.)The &thetiom were prepared from the livereof Aroclor 1254-induced animals (male Sprague-Dawley rata and male Syrian 
hunrten).Celband test compound or solvent (water) were incubated for 20 min at 37' C in the presence of either 59 or buffer 
(Y.hrgi et al., 1976). Afbr the addition of soft agar, the contenta of each tube were poured onto minimal medium, and the 
phhr were incubated at 370C for 48 h (Amese t  al., 1975). The experiment was performed twice, each in triplicate; because the 
d t awereaimilar, data from only one experiment are shown. 
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TABLE K2. INDUCTION OF SEX-LINKED RECESSIVE LETHAL MUTATIONS IN DROSOPHILA 
MELANOGASTER BY DIMETHYL HYDROGEN PHOSPHITE 

Route of Dose No. of LethalsNo. of X Chromosomes Tested (a) 
Exposure (PPm) Mating 1 Mating 2 Mating 3 Total (percent) 

Feeding 0 211,124 01300 O f  73 211,597 
011,789 111,46 1 111,265 214,5 15 
011,200 11937 01567 1L2.704 

518,816 (0.06)' 

(a)The sex-linked recessive lethal assay was performed essentially as described by Abrahamson and Lewis (1971). Exposure by 
feeding was done by allowing 24-h-old Canton-S males to feed for 3 d on a solution of the test chemical dissolved in 5% sucrose. 
Exposure by injection was done by injecting 72-h-old adult males a t  the base of the halteres with enough of the test chemical 
dissolved in 0.7% sodium chloride to distend the abdomen (approximately 0.3 pl). Injected flies were allowed to recover for 24 h 
before being mated. Exposed males were mated to three Basc females for 3 d and given fresh females a t  2-d intervals to produce 
three broods of 3.2, and 2 d, aftar which the parents were discarded. F, heterozygous females were crossed to their siblings and 
placed in individual vials. F1daughters from the same parental males were kept together to identify clusters; none were found. 
ARer 17 d, presumptive lethals were identified as vials containing no wild-type males; these were retested. 
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APPENDIX L. SENTINEL ANIMAL PROGRAM 

I. Methods 

Rodents used in the Carcinogenesis Program of the National Toxicology Program are produced in 
optimally clean facilities to eliminate potential pathogens that may affect test results. The Sentinel 
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic 
evaluation of chemical compounds. Under this program, the disease state of the rodents is monitored 
via viral serology on sera from extra (sentinel) animals in the test rooms. These animals are un- 
treated, and these animals and the test animals are both subject to identical environmental condi- 
tions. The sentinel animals come from the same production source and weanling groups as the ani- 
mals used for the studies of chemical compounds. 

Fifteen B6C3F1 mice and 15 F344/N rats of each sex are selected a t  the time of randomization and 
allocation of the animals to the various study groups. Five animals of each designated sentinel group 
were killed at 6,12, and 18months on study. Data from animals surviving 24 months were collected 
from 5/60 randomly selected control animals of each sex and species. The blood from each animal was 
collected and clotted and the serum was separated. The serum was cooled on ice and shipped to Micro- 
biological Associates’ Comprehensive Animal Diagnostic Service for determination of the viral anti- 
body titers. Sera from vehicle controls in the 13-week studies were also collected. The following tests 
were performed: 

Hemagglutination 
Inhibition 

Complement 
Fixation ELISA 

Mice PVM (pneumonia virus of mice) 
Reo 3(reovirus type 3) 
GDVII (Theiler’s 

encephalomyelitis virus) 

M.Ad. (mouse adenovirus) 

Sendai 
MHV (mouse hepatitis virus) 

LCM (lymphocytic 

MHV(24mo.I 

Poly (polyoma virus) choriomeningitis virus) 
MVM (minute virus of mice) 
Ectro (ectromelia virus) 

Rats PVM 
KRV (Kilham rat virus) 
H-1 (Toolan’s H-1 virus) 

RCV (rat coronavirus) 
Sendai 

II. Results 

Resultsare presented in Tables L1 and L2. 
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TABLE L1. MURINE VIRUS ANTIBODY DETERMINATIONS FOR RATS AND MICE IN THE THIRTEEN- 
WEEK GAVAGE STUDIES OF DIMETHYL HYDROGEN PHOSPHITE (a) 

Positive Serologic 
No.of Animals Reaction for 

2/10 RCV 
10110 PVM 
10110 Sendai 

MICE 

3/10 PVM 
10110 Sendai 

(a)Blood sampleawere taken from vehicle control animals (S/aex)just before the animals were killed. 

TABLE L% MURINE VIRUS ANTIBODY DETERMINATIONS FOR RATS AND MICE IN THE TWO-YEAR 
GAVAGE STUDIEB OF DIMETHYL HYDROGEN PHOSPHITE (a) 

Positive Serologic
Interval No. of Anlmala Reaction for 

RAW 

6 months 10 None positive 
12months 10 None positive 
18monh 10 None poritive
24 montha 10 None positive 

MICE 

6 months 10 None positive 
12 months 1/10 MVM 
18months 10 None poritive 
24 montha 6110 MHV 

(a)Blood mmplea were taken fromaentinsl animala (MM.) at 6,12, and 18 monthr otter the rtartof doring and from the vehicle 
control animalr(S/uex)juat before they wers killed. The sampleswere sent to Microbiological Aaaeciates, inc. (Bethesda, MD)
for theAnimal M w a ~Screwning Program. 
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APPENDIX M 


INGREDIENTS, NUTRIENT COMPOSITION, AND 


CONTAMINANT LEVELS OF THE NIH07 DIET 


Pelleted Diet: March 1980 to April 1982 
(Manufactured by Zeigler Bros., Inc., Gardners, PA) 
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TABLE Ml. INGREDIENTS OF THE NIH 07 DIET(a) 

Percent by Weight 

Ground 1 2  yellow shelled corn 24.60 

Ground hard winter wheat 23.00 

Soybean meal (49% protein) 12.00 

Fish meal (60%protein) 10.00 

Wheat middlings 10.00 

Dried skim milk 6.00 

Alfalfa meal (dehydrated, 17% protein) 4.00 

Corngluten meal (60% protein) 3.00 

Soy oil 2.60 

Brewer's dried yeast 2.00 

Drymolasses 1.so 

Dicalcium phosphate 1.26 

Ground limeatone 0.50 

salt 0.50 

Remixes (vitamin and mineral) 0.26 


(a)NIH,1978; NCI, 1976 
(b)Ingredients should be ground to pass through a U.S.Standard Screen # 16before mixing. 

TABLE M2. VITAMINS AND MINERALS IN THE NIH 07 DIET(8) 

Amount Source 

Vitamins 

A 6,500,000 IU Stabilized vitamin A 
palmitate or acetate 

4 4,600,000 IU D activated animal sterol 
d-A-tocopheryl acetate 20,000 tu 
Riboflavin 3.4 g 
Thiamine 10.0 g Thiamine mononitrate 
Niacin 30.0 g 
d-Pantothenic acid 18.0 g d-Calcium pantothenate 
Folic acid 2.2 g 
Pyridoxine 1.7 g Pyridoxine hydrochloride 
B;* 4000 Pe 
Biotin 140.0 mg d-Biotin 
KS 2.8 g Menadione activity 
Choline 560.0 g Choline chloride 

Minerds 

Iron 120.0 g Iron sulfate 
Manganese 60.0 g Manganous oxide 
Zinc 16.0 g Zinc oxide 
Copper 4.0 g Copper sulfate 
Iodin@ l .4g Calcium iodate 
Cobalt 0.4 g Cobaltcarbonate 

(a)Pet ton(2,000 Ib)of f i i shed  product 
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TABLE Ms. NUTRIENT COMPOSITION OF THE NIH 07 DIET (a) 


Nutrient Mean f Standard Deviation Range Number of Samples 


Crude protein (percent) 
Crude fat (percent) 
Crude fiber (percent) 
Ash (percent) 

Vitamins 

Vitamin A (IU/kg)

Vitamin D (IU/kg) 

A-tocopherol (ppm) 

Thiamine (ppm)

Riboflavin (ppm)

Niacin (ppm)

Pantothenic acid (ppm) 

Pyridoxine (ppm) 

Folicacid (ppm) 

Biotin (ppm) 

Vitamin B1s(ppm)

Choline (ppm) 


Minerals 
Calcium (percent) 

Phoephoroua (percent) 

Potarsium (percent) 

Chloride (percent) 

Sodium (percent)

Magnesium (percent) 

Sulfur(percent)

Iron(ppm)

Manganeee (ppm) 

Zinc (ppm) 

Copper (ppm) 

Iodine(ppm)

Chromium (ppm)

Cobalt (ppm) 


Essential FattyAcids 
Linoleic 
Linolenic 
Arachidonic 

Essential Amino Acids 
Arginine
Cpstiae
Glycine
Histidine 
Isoleucine 
Leucine 
Lysine
Methionine 
Phenylalanine
Threonine 

Z:P
Valine 

24.14 f 0.88 
4.77 f 0.34 
3.31 f0.50 
6.67 f 0.49 

10,700 f 2,350 
6,300 
37.6 
16.4 f 4.5 
6.9 


75 

30.2 

7.2 
2.1 
0.24 

12.8 
3,315 

1.32 f 0.20 
1-01f 0.08 
0.809 
0.557 
0.304 
0.172 
0.278 


418 

90.8 
65.1 
12.68 
2.58 
1.86 
0.57 

2.37 
0.308 
0.008 

1.260 
0.396 
1.75 
0.553 
0.908 
1.905 
1.250 
0.310 
0.967 
0.834 
0.176 
0.687 
1.OS6 

22.7-25.1 
4.1-5.4 
1.4-4.3 

5.83-7.43 

7,200- 17,000 

31.1-44.0 

7.3-27.0 

6.1-7.4 

65-85 


29.8-30.5 

5.6-8.8 

1.8-2.4 


0.21-0.27 

10.6-15.0 


3,200-3,430 


0.81-1.69 

0.88-1.10 


0.772-0.846 

0.479-0.635 

0.258-0.349 

0.166-0.177 

0.270-0.286 


409-426 

86.0-95.5 

54.2-56.0 

9.65-15.70 

1.52-3.64 

1.79- 1.93 

0.49-0.65 


1.21-1.3 1 

0.39-0.40 

1.15-1.20 


0.530-0.576 

0.881-0.934 


1.85-1.96 

1.20-1-30 


0.306-0.3 14 

0.960-0.974 

0.827-0.840 

0.171-0.178 

0.566-0.607 


1.06-1.12 


24 

24 

24 

24 


24 

1 

2 


(b)23 

2 

2 

2 

2 

2 

2 

2 

2 


24 

24 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


(a)One or two of the analyzed feed batches came from diet manufactured in January andlor April 1983. 
(b)One batch (7/22/81) waa not analyzed for thiamine. 
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TABLE M4. CONTAMINANT LEVELS OF THE NIH 07 DIET 

Contaminant Mean f Standard Deviation Range Number ofSamples 

Arsenic (ppm) 

Cadmium (ppm) 

Lead (ppm) 

Mercury (ppm) 

Selenium (ppm) 


Aflatoxins (ppb) 


Nitrate nitrogen (ppm) (d) 

Nitrib nitrogen (ppm) (d) 

BHA (ppm) (0

BHT (ppm) 0 


Aerobic p l ab  count (CFUIg) 

Coliform (MPN/g) (d) 


E. coli(MPNlg) 

Total nitrosamines (ppb) 

N-Nitrodimethylamine (ppb) 

N-Nitroeopyrrolidine (ppb) 

Perticider(ppm) 

Alpha BHC (m)
Beta BHC 
Gamma BHC-Lindane 
Delta BHC 
Heptachlor
Aldrin 
Heptachlor epoxide 
DDE 
DDD 
HCB 
Mirex 
Methoxychlor
Dieldrin 
Endrin 
Telodrin 
Chlordane 
Toxaphene
Estimated PCB’s 
&Me1 
Ethion 
Trithion 
DWnon 
Methyl parathion 
Ethyl parathion
Malathion 

Endwulfan I 
Endoaulfan II 
Endosulfan sulfate 

0.38f0.23 

0.11 f0.07 

0.91 f 0.51 


(b)0.05 
0.30f0.09 


(b,c) <10 

7.17f3.66 

1.88 f 1.68 

4.39 f3.72 

2.67f 1.50 


46,008f33,225 

(h)36.4 f 52.5 

(i) 125 f 304 
0‘) <3 

7.16 f6.92 

29.36f64.76 

5.54f6.03 

27.55 f64.41 

1.34 f0.93 


(b) <0.01 
(b) <0.02 
(b) <0.01 
(b) <0.01 
(b) <0.01 
(b)<0.01 

(b) <0.01 
(b)<0.01 
(b) ~0.01 
(b) <0.01 
(b) <0.01 
(b) <0.05 
(b) <0.01 
(b)<0.01 
(b) CO.01 
(b) <0.05 
(b)<0.1 
(b) <0.2 
(b) <O.Ol 
(b) <0.02 
(b) <0.05 
(b) <0.01 
(b) <0.02 
(a)c0.02 

0.09f 0.07 

(b) CO.01 
(b) CO.01 
(b) K0.03 

<0.06-1.06 
(a)<0.01-0.40 
0.50-2.65 

0.10-0.52 


<5.0-< 10.0 

(e) <O.l-13.0 
(e) <0.1-6.9 

(g) <0.4-13.0 
0.8-5.9 

5600-120000 

<3-240 

<3-1100 


(k)0.8-24.6 
(1)0.8-273 
(k)0.8-20.0 
(110.8-272
0-3.6 

(n)0.09 (8/26/81) 

W0.2 (4/27/81) 


(0 )<0.05-0.27 

24 

24 

24 


24 


24 


24 

24 

24 

24 


24 

23 

24 

24 


21 

24 

21 

24 

24 


24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 
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TABLE M4. CONTAMINANT LEVELS OF THE NIH 07 DIET (Continued) 
~~ ~~ ~ ~~ ~ 

(a)Two batches contained more than 0.1 ppm.
(b)All values less than detection limit given in the table asthe mean. 
(c)Detection limit reduced from 10ppb to 6 ppb after 7/81.
(d)Source of contamination--alfalfa, grains, and fish meal 
(e)Two batches contained lees than 0.1ppm.
(0Source of contamination-soy oil and fish meal 
(g)Three batches contained less than 0.5 ppm.
(h)Excludes one very high value of 1100obtained in the batch produced on 12/16/80
(i)Includes one very high value of 1100obtained in the batch produced on 12/16/80
Cj) All values were <3 MPN/g; MPN = most probable number 
(k)All values are corrected for percent recovery; excludes three very high values in the range of 116-280ppb in batches 
producedon lI26ls1,2/23/81,and 4/27/81.
(1) All values are corrected for percent recovery; includes three very high values in the range of 116-280ppb in batches produced 
on 1/26/81,2/23/81,and4/27/81.
(m)BHC ishexachlorocyclohexaneor benzene hexachloride. 
(n)One value above the detection limit (notad in the range column) was obtained on this data. 
(0 )Twelve batches contained more than 0.06 ppm. 

177 Dimethyl Hydrogen Phosphite, NTP TR 287 



DimethylHydrogen Phosphite, NTP TR 287 178 



APPENDIX N 


DATA AUDIT SUMMARY 


179 DimethylHydrogenPhosphite, NTP TR 287 




APPENDIX N. DATA AUDIT SUMMARY 

The experimental data and tables of the NTP Technical Report on the toxicology and carcinogenesis 
studies of dimethyl hydrogen phosphite in F344/N rats and B6C3F1 mice were examined during the 
period February to May 1984 for completeness, consistency, and accuracy and for procedures consis- 
tent with Good Laboratory Practice requirements. The audit was conducted by Argus Research 
Laboratories and NTP personnel. The following persons were audit team members: Dr. E. Feussner, 
Dr.P. Ference, Dr. J. Goeke, Mr. J. Hills, Dr. R. Long, and Ms. C. Veigle. The 2-year studies in rats 
and mice were conducted between March 1980 and April 1982 a t  Litton Bionetics, Inc. 

The full report of the audit is on file a t  the NTP Archives, Research Triangle Park, North Carolina. 
The audit consisted of a review of the records for the in-life portion of the studies; a review of 100%of 
the chemistry data, including chemical characterization, bulk chemical analysis, and characteriza- 
tion of dose mixtures; and a review of the pathology data. All Individual Animal Data Records for 
rats and mice were reviewed for correlation of gross lesions and microscopic diagnosis. Ten percent of 
wet tissues (random samples) were reviewed for animal identification and untrimmed lesions. A 
complete slide/block match for both sexes of rats and mice in the high dose and control groups was 
performed. 

This audit review revealed no major problems with the execut,ion of the studies or with the collection 
or reporting of the experimental data. The chemistry information in the Technical Report accurately 
reflects the data. Animals were identified individually as well as by test group. Animal record iden- 
tification was good with no discrepancies seen in rats. One animal identification discrepancy was 
seen in mice: The records of two low dose female mice in the same cage were interchanged. Un-
trimmed lesions were infrequent and did not involve target organs. There were no discrepancies 
involving correlation of gross lesions with microscopic diagnosis in target organs (male rats--lung and 
forestomach; female rats-lung and forestomach). Discrepancies involving correlation of gross lesions 
with microscopic diagnosis in other nontarget organs were infrequent and randomly distributed 
among dose groups. Slide/block match was good: Questionable matches were infrequent (5  out of a 
total of 3,677slides). Other minor problems not mentioned here were considered not to affect the 
outcome of the studies. In conclusion, no data discrepancies were found that would influence the final 
interpretation of this experiment. 
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