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FOREWORD

The Superfund Amendments and Reauthorization Act (SARA) of 1986
(Public Law 99-499) extended and amended the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA or Superfund).
This public law directed the Agency for Toxic Substances and Disease '
Registry (ATSDR) to prepare toxicological profiles for hazardous
substances which are most commonly found at facilities on the CERCLA
National Priorities List and which pose the most significant potential
threat to human health, as determined by ATSDR and the Environmental
Protection Agency (EPA). The lists of the 250 most significant hazardous
substances were published in the Federal Register on April 17, 1987, on
October 20, 1988, on October 26, 1989, and on October 17, 1990, :

Section 104(i)(3) of CERCLA, as amended, directs the Administrator of
ATSDR to prepare a toxicological profile for each substance on the list.
Each profile must include the following content:

(A) An examination, summary, and interpretation of available
toxicological information and epidemiological evaluations on the
hazardous substance in order to ascertain the levels of significant
human exposure for the substance and the associated acute, subacute,
and chronic health effects,

(B) A determination of whether adequate information on the health
effects of each substance is available or in the process of
development to determine levels of exposure which present a
significant risk to human health of acute, subacute, and chronic
health effects, and

(C) Where appropriate, an identification of toxicological testing
needed to identify the types or levels of exposure that may present
significant risk of adverse health effects in humans.

This toxicological profile is prepared in accordance with guidelines
developed by ATSDR and EPA. The original guidelines were published in the
Federal Register on April 17, 1987. Each profile will be revised and
republished as necessary, but no less often than every three years, as
required by CERCLA, as amended.

The ATSDR toxicological profile is intended to characterize succinctly
the toxicological and adverse health effects information for the hazardous
substance being described. FEach profile identifies and reviews the key
literature (that has been peer-reviewed) that describes a hazardous
substance’'s toxicological properties. Other pertinent literature is also
presented but described in less detail than the key studies. The profile
is not intended to be an exhaustive document; however, more comprehensive
sources of specialty information are referenced.
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Each toxicological profile begins with a public health statement,
which describes in nontechnical language a substance’s relevant
toxicological properties. Following the public health statement is
information concerning significant health effects associated with exposure
to the substance. The adequacy of information to determine a substance'’s
health effects is described. Data needs that are of significance to
protection of public health will be identified by ATSDR, the National
Toxicology Program (NTP) of the Public Health Service, and EPA. The focus
of the profiles is on health and toxicological information; therefore, we
have included this information in the beginning of the document.

The principal audiences for the toxicological profiles are health
professionals at the federal, state, and local levels, interested private
sector organizations and groups, and members of the public.

This profile reflects our assessment of all relevant toxicological
testing and information that has been peer reviewed. It has been reviewed
by scientists from ATSDR, the Centers for Disease Control, the NTP, and
other federal agencies. It -has also been reviewed by a panel of
nongovernment peer reviewers and is being made available for public
review. Final responsibility for the contents and views expressed in this
toxicological profile resides with ATSDR.

(i

William L. Roper, .

Administrator

Agency for Toxic Substances and
Disease Registry
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1. PUBLIC HEALTH STATEMENT

This Statenent was prepared to give you information about
1, 2-di phenyl hydrazi ne and to enphasi ze the human health effects that may
result fromexposure to it. The Environnental Protection Agency (EPA) has
identified 1177 sites on its National Priorities List (NPL). 1,2-
Di phenyl hydr azi ne has been found at 7 of these sites. However, we do not know
how many of 1177 NPL sites have been evaluated for 1, 2-di phenyl hydrazi ne. As
EPA eval uates nore sites, the nunber of sites at which 1, 2-di phenyl hydrazine
is found may change. The information is inmportant for you because 1, 2-
di phenyl hydrazi ne may cause harnful health effects and because these sites are
potential are actual sources of human exposure to 1, 2-di phenyl hydrazi ne.

When a chemical is released froma large area, such as an industria
plant, or froma container, such as a drumor bottle, it enters the
environnent as a chenical em ssion. This emission, which is also called a
rel ease, does not always |lead to exposure. You can be exposed to a chem ca
only when you cone into contact with the chem cal. You nmay be exposed to it in
the environment by breathing, eating, or drinking substances containing the
chem cal or fromskin contact with it

If you are exposed to a hazardous substance such as 1, 2-
di phenyl hydrazi ne, several factors will determ ne whether harnful health
effects wll occur and what the type and severity of those health effects will
be. These factors include the dose (how much), the duration (how long), the
route or pathway by which you are exposed (breathing, eating, drinking, or
skin contact), the other chemicals to which you are exposed, and your
i ndi vi dual characteristics such as age, sex, nutritional status, famly
traits, life style, and state of health

1.1 WHAT IS 1, 2- DI PHENYLHYDRAZI NE?

1, 2- Di phenyl hydrazine is a white solid. It dissolves only slightly in
wat er and does not change into a gas unless it is heated to very high
tenperatures. It sticks to soil and can be carried into the air along with
wi ndbl own dust. Once in water or exposed to air it is changed into other
chemicals within m nutes. These chemicals include the toxic chemnicals
azobenzene and benzidine. Mre information about these two chenicals can be
found in the ATSDR Toxicol ogi cal Profile on Benzidine or by contacting the
Agency for Toxic Substances and Di sease Registry (see Section 1.8).

1, 2-di phenyl hydrazine is used to make fabric dyes in other countries,
and to nake certain nmedicines. There are no other nmjor mannade or natura
sources of 1, 2-di phenyl hydrazine. Mdre infornmation on these subjects can be
found in Chapters 3, 4, and 5.

1.2 HOW M GHT | BE EXPOSED TO 1, 2- DI PHEXYLHYDRAZI NE?

1, 2- Di phenyl hydr azi ne does not dissolve in water easily and reacts
qui ckly when present in water. Therefore, it is extrenely unlikely that you
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woul d be exposed to it by drinking water. Also, 1,2-diphenylhydrazi ne does not
change to a gas at nornal outside tenperatures. Therefore, it is extrenmely
unlikely that you woul d be exposed to it by breathing air even if you live
near a hazardous waste site. Because 1, 2-di phenyl hydrazine may stick to soil
it is possible that you could breathe in dust coated with 1, 2-

di phenyl hydrazine if you entered a hazardous waste site in which it had been
recently spilled on the ground. It is also possible that children playing at
this hazardous waste site could be exposed by eating dirt or snmearing dirt on
their skin. It would have to be a site in which the 1, 2-di phenyl hydrazi ne was
recently spilled on the ground, since once exposed to air, 1, 2-

di phenyl hydr azi ne changes into other substances w thin m nutes.

You al so coul d be exposed to 1, 2-di phenyl hydrazine if you work in an

industry in which it is used. For exanple, while working, you could be
exposed to dust containing 1, 2-di phenyl hydrazi ne when it is noved from one
place to another. It has not been found in food or in air or natural soils.

I f 1,2-di phenyl hydrazine exists at all in |akes or streans, it is probably at
levels that are less than 1 part 1, 2-di phenyl hydrazine in |, 000 OO0 parts
water (ppm. Mre information on how you coul d be exposed to 1, 2-

di phenyl hydrazi ne can be found in Chapter 5.

1.3 HOW CAN 1, 2- DI PHENYLHYDRAZI NE ENTER AND LEAVE MY BODY?

If you were to breathe in dust coated with 1,2-di phenyl hydrazi ne you
woul d probably breathe out nost of it within a few m nutes; however, sone of
it might enter your body. Also, if you were to eat dust or dirt coated with
1, 2-di phenyl hydr azi ne, some of it mght enter your body. However, we do not
know how much or how long it would take for the 1, 2-di phenyl hydrazi ne that you
breathe in or eat to enter your body. It is not known if 1, 2-di phenyl hydrazi ne
woul d enter your body if you were to spill it on your skin or if your were to
get dirt coated with it on your skin. Sone, maybe nost of 1, 2-

di phenyl hydrazi ne that enters your body |eaves your body in the urine. It is
not known how long it takes for 1,2-di phenyl hydrazine to | eave the body in the
urine. Additional information on how 1, 2-di phenyl hydrazi ne can enter and | eave
your body is presented in Chapter 2.

1.4 HOW CAN 1, 2- DI PHENYLHYDRAZI NE AFFECT MY HEALTH?

It is not known if 1,2-di phenyl hydrazine would affect your health if you
were to breathe it in or eat it. The health effects of 1, 2-di phenyl hydrazi ne
i n hunans have not been studied. Aninals die if they swallow | arge anounts of
1, 2-di phenyl hydr azi ne, and develop liver disease if they eat small anounts of
1, 2-di phenyl hydrazine for nore than a year. Therefore, it is possible that if
you were to eat |arge amounts of 1, 2-di phenyl hydrazine for a long tine you
m ght experience liver damage or die. It is not known whether 1, 2-
di phenyl hydrazi ne would harmyou if you were to spill it on your skin. It is
not known if 1,2-diphenyl hydrazi ne causes birth defects or affects fertility.
It is not known if 1,2-di phenyl hydrazi ne causes cancer in humans; however, it
has been shown to cause cancer in rats and mice that have eaten it in food for
nost of their
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lifetime. Additional information on the health effects of 1, 2-
di phenyl hydrazine is presented in Chapter 2.

1.5 WHAT LEVELS OF EXPOSURE HAVE RESULTED | N HARMFUL HEALTH EFFECTS?

Tables I-1, 1-2, 1-3, and I -4 show how little we know about the |evels
of 1, 2-di phenyl hydrazi ne that m ght affect your health. As is shown in Table
-4, animals that ate food containing 1, 2-di phenyl hydrazine for a long tine
devel oped lung inflanmation, stomach damage, and |iver damage, and sone di ed.
Al t hough the | evels of exposure that cause harnful effects in humans are not
known, as discussed in Section 1.2, 1,2-diphenyl hydrazine is not likely to be
found in food, and you are not even likely to be exposed to |levels of concern
if you live near a hazardous waste site. Additional information on |evels of
exposure associated with effects can be found in Chapter 2.

1.6 1S THERE A MEDI CAL TEST TO DETERM NE WHETHER | HAVE BEEN EXPOSED TO 1, 2-
DI PHENYI HYDRAZ| NE?

There is no test to determne if you have been exposed to
1, 2-di phenyl hydrazi ne. Mre information about tests for exposure and
effects can be found in Chapters 2 and 6.

1.7 WHAT RECOMMENDATI ONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT HUMAN
HEALTH?

A guideline to protect human health, by linmting exposure to
1, 2-di phenyl hydrazine in water, has been issued by the federal government.
The U.S. Environnental Protection Agency (EPA) has nade recomendations to
limt the concentration of 1,2-di phenyl hydrazine in natural waters, such as
| akes and streans. The EPA has devel oped regulations to linmt the rel ease
of 1, 2-di phenyl hydrazi ne by industries. Any release of 1 pound or nore of
1, 2- di phenyl hydrazi ne must be reported to EPA

1.8 WHERE CAN | GET MORE | NFORVATI ON?

If you have any nobre questions or concerns not covered here, please
contact your State Health or Environmental Departnent or

Agency for Toxic Substances and Di sease Registry
Di vi sion of Toxi col ogy
1600 difton Road, E-29
Atl anta, Georgia 30333

Thi s agency can al so give you information on the |ocation of the
near est occupational and environnmental health clinics. Such clinics
specialize in the recogni zing, evaluating, and treating illnesses that
result from exposure to hazardous substances.
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TABLE 1-1. Human Health Effects from Breathing 1,2-Dipheny1hydrazine*

Short-term Exposure
(less than or equal to 14 days)

Levels in Air Length of Exposure Description of Effects
The health effects resulting
from short-term exposure
of humans to air con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

Long-term Exposure
(greater than 14 days)

Levels in Air Length of Exposure Description of Effects
The health effects resulting
from long-term exposure
of humans to air con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

*See Section 1.2 for a discussion of exposures encountered in daily
life.
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TABLE 1-2. Animal Health Effects from Breathing 1,2-Diphenylhydrazine

Short-term Exposure
(less than or equal to 14 days)

Levels in Air Length of Exposure Description of Effects
The health effects resulting
from short-term exposure
of animals to air con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

Long-term Exposure
(greater than 14 days)

Levels in Air Length of Exposure Description of Effects
The health effects resulting
from long-term exposure
of animals to air con-
taining specific levels of
1,2-diphenylhydrazine are
not known.
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Human Health Effects from Eating or Drinking

1,2—Dipheny1hydrazine*

Short-term Exposure
(less than or equal to 14 days)

Levels in Food

Levels in Water

Length of Exposure Description of Effects
The health effects resulting
from short-term exposure
of humans to food con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

The health effects resulting
from short-term exposure
of humans to water con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

Long-term Exposure
(greater than 14 days)

Levels in Food

Levels in Water

Length of Exposure Description of Effects
The health effects resulting
from long-term exposure of
humans to food containing
specific levels of 1,2-
diphenylhydrazine are not
known.

The health effects resulting
from long-term exposure
of humans to water con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

* . . . . .
See Section 1.2 for a discussion of exposures encountered in daily

life.
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TABLE 1-4. Animal Health Effects from Eating or Drinking
1,2-Diphenylhydrazine

Short-term Exposure
(less than or equal to 14 days)

levels in Food Length of Exposure Description of Effects
The health effects resulting
from short-term exposure
of animals to food con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

Levels in Water The health effects resulting
from short-term exposure
of animals to water con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

Long-term Exposure
(greater than 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects™
40 78 weeks Inflammation of lungs in
rats.
100 78 weeks Death and liver damage in
rats.
300 78 weeks Stomach damage in rats.
400 78 weeks Liver damage and death in
mice.
Levels in Water The health effects resulting

from long-term exposure

of animals to water con-
taining specific levels of
1,2-diphenylhydrazine are
not known.

*These effects are listed at the lowest level at which they were first
observed. They may also be seen at higher levels.
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2.1 | NTRODUCTI ON

This chapter contains descriptions and eval uati ons of studies and
interpretation of data on the health effects associated with exposure to
1, 2-di phenyl hydrazine. Its purpose is to present |evels of significant
exposure for 1,2-di phenyl hydrazi ne based on toxicol ogi cal studies,
epi dem ol ogi cal investigations, and environnental exposure data. This
information is presented to provide public health officials, physicians,
t oxi col ogi sts, and other interested iIndividuals and groups with (1) an
overal | perspective of the toxicology of 1,2-diphenylhydrazine and (2) a
depiction of significant exposure |evels associated with various adverse
heal th effects.

2.2 DI SCUSSI ON OF HEALTH EFFECTS BY ROUTE OF EXPOSURE

To hel p public health professionals address the needs of persons
living or working near hazardous waste sites, the data in this section are

organi zed first by route of exposure -- inhalation, oral, and dermal -- ant
then by health effect -- death, system c, inmunol ogical, neurol ogical

devel opnental , reproductive, genotoxic, and carcinogenic effects. These
data are discussed in terns of three exposure periods -- acute,

i ntermedi ate, and chronic.

Level s of significant exposure for each exposure route and duration
(for which data exist) are presented in tables and illustrated in figures.
The points in the figures showi ng no-observed-adverse-effect |evels (NOAELS)
or | owest-observed-adverse-effect |evels (LOAELs) reflect the actual doses
(level s of exposure) used in the studies. LOAELs have been classified into
"l ess serious" or "serious" effects. These distinctions are intended to
hel p the users of the docunent identify the |evels of exposure at which
adverse health effects start to appear, determ ne whether or not the
intensity of the effects varies with dose and/or duration, and place into
perspective the possible significance of these effects to hunan health.

The significance of the exposure | evels shown on the tables and graphs
may differ depending on the user's perspective. For exanple, physicians
concerned with the interpretation of clinical findings in exposed persons or
with the identification of persons with the potential to devel op such
di sease may be interested in |levels of exposure associated with "serious"
effects. Public health officials and project managers concerned with
response actions at Superfund sites nay want informati on on |evels of
exposure associated with nore subtle effects in humans or animals (LOAEL) or
exposure | evel s bel ow which no adverse effects (NOAEL) have been observed.
Estimates of levels posing mininmal risk to humans (mininmal risk |evels,
MRLs) are of interest to health professionals and citizens alike.

For certain chem cals, |evels of exposure associated wth carcinogenic
effects may be indicated in the figures. These levels reflect the actua
doses associated with the tunor incidences reported in the studies cited.
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Because cancer effects could occur at |ower exposure |levels, the figures
al so show estimated excess risks, ranging froma risk of one in 10,000 to one
in 10,000,000 (10* to 10"), as devel oped by EPA

Esti mates of exposure levels posing mnimal risk to humans (MRLs) have
been made, where data were believed reliable, for the nost sensitive
noncancer end point for each exposure duration. MRLs include adjustnents to
refl ect human variability and, where appropriate, the uncertainty of
extrapolating fromlaboratory aninmal data to humans. Al though net hods have
been established to derive these |levels (Barnes et al. 1987; EPA 1989),
uncertainties are associated with the techniques. Furthernore, ATSDR
acknow edges additional uncertainties inherent in the application of these
procedures to derive less than lifetinme MRLs. As an exanple, acute
i nhal ati on MRLs may not be protective for health effects that are delayed in
devel opnent or are acquired foll owi ng repeated acute insults, such as
hypersensitivity reactions, asthma, or chronic bronchitis. As these kinds
of health effects data becone avail able and nethods to assess |evels of
significant hunan exposure inprove, these MRLs will be revised.

2.2.1 Inhal ati on Exposure

No studies were |ocated regarding the followi ng health effects in
humans or animals after inhal ation exposure to 1, 2-di phenyl hydrazi ne:

2.2.1.1 Death

2.2.1.2 Systenmc Effects
2.2.1.3 I mmunol ogi cal Effects
2.2.1.4 Neurological Effects
2.2.1.5 Devel opnental Effects
2.2.1.6 Reproductive Effects
2.2.1.7 Genotoxic Effects
2.2.1.8 Cancer

2.2.2 Oral Exposure

2.2.2.1 Death

No studies were |ocated regarding lethality in humans foll ow ng oral
exposure to 1, 2-di phenyl hydrazine. Limted information is avail able
regarding the lethality of orally-adm nistered 1, 2-di phenyl hydrazine in
animals. This consists of an inconpletely docunented acute LD50 of
959 ng/kg in rats (Marhold et al. 1968), an unreliable acute | ethal dose of
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1213 ng/ kg/day in mce (Schafer and Bow es 1985), |ethal doses for

i nternedi ate duration exposure (4 weeks) of 54 ng/kg/day in rats and 390
ng/ kg/day in mce (NTP 1983), and nonl ethal and |lethal doses for chronic
exposure in rats (2 and 5 ng/kg/ day, respectively) and mice (10 and 52
ng/ kg/ day, respectively) (NTP 1983). The aninal lethality data are

di scussed bel ow and sumarized in Table 2-1

A singl e-dose LDs, of 959 ng/ kg was determined for rats treated by
gavage with 1, 2-di phenyl hydrazine in water suspension (Marhold et al. 1968).
Apparently, this val ue was deternined using conventional methodol ogy but the
durati on of observation was not reported and it was not indicated if
treatment with undegraded compound was assured. Degradation could be an
i ssue because 1, 2-di phenyl hydrazi ne degrades rapidly in water (Chapter 5).
The cause(s) of nortality in the rats was not reported. The 959 ng/ kg LDy,
is recorded in Table 2-1 and plotted in Figure 2-1

In anot her study, the average anount of 1, 2-di phenyl hydrazi ne consuned
by wild deer nice over a 3-day period without killing nore than 50% of the
m ce was determned to be 1213 ny/ kg/day (Schafer and Bow es 1985). The
validity of this finding is uncertain; however, as the dose was estinated from
consunption of seeds treated with only one concentration of chemical, only
five mce were treated, and the actual number of deaths was not reported.
Because of these linmtations, the 1213 "g/kg/day dose is not a
reliable effect level for lethality due to acute duration exposure.

Smal | groups (five) of rats or mce of each sex were adm ni stered
various concentrations of 1,2-di phenyl hydrazine in the diet for 4 weeks,
foll owed by 2 weeks wi thout treatment (NCI 1978). Estimated doses ranged
from 3.5-210 ng/ kg/ day (eight dose levels) in male rats and 0. 04-2600
ng/ kg/ day (nine dose levels) in female rats. Deaths occurred in 2 of 5 nmale
rats at 54 ng/kg/day and in all rats of both sexes at higher doses,

Al t hough smal|l nunbers of rats were tested at each dose, it can be assuned
that the nortality at 54 ng/kg/day was related to treatnent because of death
at higher doses. The 54 ng/kg/day dose, therefore, is a LOAEL val ue for
lethality in rats due to internedi ate duration exposure (Table 2-1, Figure
2-1). In mce, estimted doses ranged from 9.1-550 ng/ kg/ day (ei ght dose
levels) in males and 0.39-6700 ny/ kg/day (nine dose levels) in fenales.
Deaths occurred in 1 of 5 nale mce at 390 ng/kg/day, 2 of 5 nmale mce at
550 ny/ kg/day, 4 of 5 male mice at 950 ng/kg/day, and in all ferale mice at
6700 ng/ kg/ day. Using the reasoning used for the rat LOAEL, the 390

ny/ kg/ day dose can be considered a LOAEL for lethality in mce for

i nternedi ate duration of exposure (Table 2-1, Figure 2-1). Because of
uncertainty related to the small size of the groups, the doses bel ow the rat
and nouse LOAELs are not reliable NOAELs for lethality. The cause(s) of the
nortality in these studies was not indicated.

Rats and mice were fed diets that contained 1, 2-di phenyl hydrazine for
78 weeks, followed by 28-30 weeks (rats) or 17-18 weeks (nice) w thout
treatment (NCI 1978). Estimated doses for the rats were 4 and 15 ng/ kg/ day



TABLE 2-1.

Levels of Significant Exposure to 1,2-Diphenylhydrazine - Orat

Exposure
Figure Frequency/ LOAEL (Effect)
Key Species  Route Duration Effect NOAEL Less Serious Serious Reference
(mg/kg/d) (mg/kg/d) (mg/ka/d)

ACUTE EXPOSURE

Death

1 Rat (G) 1d 959 (LDSO) Marhold et al.
1968

INTERMEDIATE EXPOSURE

Death

2 Rat (F) 4 wk 54 NCI 1978

3 Mouse (F) 4 wk 390 NCI 1978
Systemic

4 Rat (F) 288 d Other 19 Marhold et al.

1968
5 Rat (F) 4wk Other 2600 NCI 1978
6 Mouse (F) 4 wk Gastro 390 (intestinal NCI 1978
hemorrhage)
Other 6700

CHRONIC EXPOSURE

Death

7 Rat (F) 78 wk 2 52 (increased NCI 1978

mortality)
8 Mouse (F) 78 wk 10 52b (increased NCI 1978

mortality)
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TABLE 2-1 (Continued)

Exposure
Figure Frequency/ LOAEL (Effect)
Key Species  Route Duration Effect NOAEL Less Serious Serious Reference
(mg/kg/d) (mg/kg/d) (mg/kg/d)
Systemic
9 Rat (F) 78 wk Resp 2% (interstitial NCI 1978
inflammation of
d lung)
Gastro 5 15~ (hyperkeratosis,
acanthosis)
Hepatic 4 53 (fatty
degeneration)
Other 5 15 (decreased weight
gain)
10 Mouse (F) 78 wk Other 10 52 (decreased body NCI 1978
b weight)
Hepatic 10 52% (coagulative necrosis)
Resp 52
Gastro 52
Cancer
" Rat (F) 78 wk 4 (hepatocellular NCI 1978
carcinoma)
12 Mouse (F) 78 wk 52 (hepatocellular NCI 1978
carcinoma)
a

b

d = day; (F) = feed; (G) = gavage; Gastro

Converted to an equivalent concentration
Converted to an equivalent concentration
Cconverted to an equivalent concentration
Converted to an equivalent concentration

of 100 ppm in food for presentation in Table 1-4.
of 400 ppm in food for presentation in Table 1-4.
of 40 ppm in food for presentation in Table 1-4.

of 300 ppm in food for presentation in Table 1-4.

= gastrointestinal; Resp = respiratory; wk = week.
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Oral

¢

S1Dd44d HIIVAH
vl



15
2. HEALTH EFFECTS

in males, and 2 and 5 ng/kg/day in females. Mrtality was increased
significantly only in the high-dose fenale rats, indicating that 5 ng/kg/ day
is a LOAEL for decreased survival due to chronic exposure (Table 2-1, Figure
2-1). These data suggest that fermale rats are nore sensitive than male

rats. Because femnml es appear to be the nore sensitive sex and it is not
known if 4 ng/kg/day (the NOAEL in males that is below the 5 ng/kg/day LOAEL
in fenales) is lethal in fenales, the 2 ng/kg/day dose in fenales is the
nost reliable NOAEL for lethality in this species. Estimated doses for the
mce were 10 and 52 ng/kg/day in males and 5.2 and 52 ng/ kg/day in femal es.
Mortality was increased significantly in both the high-dose nale and fenal e
m ce, indicating that the 52 ng/kg/day dose is the LOAEL and 10 ng/kg/day is
t he highest NOAEL for lethality in mce due to chronic exposure (Table 2-1
Figure 2-1). The cause(s) of the nortality in the rats or mice was not

i ndi cat ed.

2.2.2.2 Systenmic Effects

No studi es were | ocated regardi ng cardi ovascul ar, hematol ogi ca
nmuscul oskel etal, renal, or dermal/ocul ar systemc effects in humans or
animals followi ng oral exposure to 1, 2-di phenyl hydrazi ne.

Respiratory Effects. No studies were | ocated regarding respiratory
effects of 1, 2-di phenyl hydrazi ne in hunans. One ani mal study, discussed
bel ow, indicates that chronic oral adm nistration of 1,2-di phenyl hydrazi ne
produced interstitial inflammation of the lungs in rats (NClI 1978).

Eval uati on of the incidence data for nonneoplastic lesions in the NC
(1978) chronic oral study shows that there were statistically increased
i nci dences of interstitial inflammtion in the lungs of nmale rats. These
rats were treated with 1, 2-di phenyl hydrazine in the diet at doses of 4 or
ny/ kg/ day for 78 weeks. Increased incidences of this |lesion were also
observed in female rats treated sinmlarly with a dose of 2 ng/kg/day, but
not in mce treated simlarly with doses of 5.2 ng/kg/day (fermales), 10
w k/day (males), or 52 ng/kg/day (males and fenml es). The hi ghest NOAEL
value in mce and the LOAEL in rats for respiratory effects due to chronic
exposure are recorded in Table 2-1 and plotted in Figure 2-1

Gastrointestinal Effects. No studies were | ocated regardi ng
gastroi ntestinal effects of 1,2-diphenyl hydrazine in humans. As discussed
bel ow, gastrointestinal effects were observed in an internediate duration
study with mce (intestinal henorrhage) (NCI 1978) and a chronic study with
rats (stomach hyperkeratosis and acanthosis) (NC 1978).

NCI (1978) concl uded from pat hol ogi cal exam nations of nice that died
in a 4-week diet study of 1,2-diphenyl hydrazine that, "Intestinal henorrhage
was the single gross abnormality consistently observed in these mice." The
severity of the henorrhage was not described. As indicated in Section
2.2.2.1, deaths occurred in nice at doses 390 ny/ kg/day or nore but not 280
ng/ kg/ day or less. Intestinal henorrhage was not observed in rats that
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died fromsinlar treatment with doses as high as 2600 ng/ kg/ day. Based on
t hese data, the 390 ng/ kg/ day dose can be considered a LOAEL for
gastrointestinal effects in nmce due to internedi ate duration exposure
(Table 2-1, Figure 2-1). As histol ogical exam nations were not conducted on
any of the aninmals, reliable NOAELs for gastrointestinal effects due to

i nternedi ate exposure in either species cannot be identified.

Eval uati on of the incidence data for nonneoplastic lesions in the NC
(1978) chronic oral study shows that there were statistically increased
i nci dences of stomach hyperkeratosis and acanthosis in the high dose male
rats. These rats were treated with 1, 2-di phenyl hydrazine in the diet at a
dose of 15 ng/kg/day for 78 weeks. Increased I ncidences of these |esions
were not observed in nale rats treated with 4 ng/kg/ day, female rats
treated simlarly with doses of 2 or 5 ng/kg/day, or mce treated simlarly
wi th doses of 5.2 ng/kg/day (females), 10 ng/kg/day (males), or 52
ng/ kg/ day (nmales or fermales). Due to the preval ence of the hyperkeratosis
(21% versus 4%in controls) and acanthosis (36% versus 4%in controls),
appearance of these lesions due to dietary treatnent (they are nore commonly
associ ated with gavage treatnent), and occurrence of gross intestina
henorrhage in nmice treated with hi gher doses of 1,2-diphenyl hydrazine in the
4-week NCI (1978) study, the effects are considered to be adverse. The 15
ny/ kg/ day dose therefore is a LOAEL for gastrointestinal effects in rats
due to chronic duration exposure (Table 2-1, Figure 2-1). The hi ghest doses
not producing gastrointestinal histologic alterations in the rats (5
ng/ kg/ day) and mce (52 ng/ kg/day) are NOAELs for gastrointestinal effects
due to chronic exposure (Table 2-1, Figure 2-1).

Hepatic Effects. No studies were |ocated regarding hepatic effects of

1, 2-di phenyl hydrazi ne in humans. Chronic oral adm nistration of
1, 2- di phenyl hydr azi ne produced degenerative alterations in the liver of rats
(fatty netanorphosis) and nice (coagul ati ve necrosis) (NClI 1978).

Eval uati on of the incidence data for nonneoplastic lesions in the NC
(1978) chronic oral study shows that there was a statistically increased
i nci dence of fatty netanorphosis of the [iver in the high-dose male rats
(20% versus 0% in controls). These rats were treated with
1, 2-di phenyl hydrazine in the diet at a dose of 15 ng/kg/day for 78 weeks.
Fatty met anorphosis was al so observed in 20% of the high dose (5 ny/kg/day)
femal e rats. Although the increased incidence in the high dose female rats
was not statistically significant when conpared with the incidence (12% in
the matched control group, the incidence was statistically significant when
conpared with the incidence (4% in the control group for the | ow dose group
of females. Female mice treated simlarly with 52 ng/kg/ day had a
statistically increased incidence of coagul ative necrosis of the liver (13%
versus 0%in controls). Hi gh incidences of focal necrosis were seen in | ow
dose fenale rats, the high dose control male and fenale mice, the | ow dose
treated male and fenale mce, and the high dose treated nale nice. The
i ncidence in the |l ow dose fenale rats was significantly increased above the
mat chi ng control group, but not above the control group for the high dose
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treated group. A simlar effect was not seen in the high dose fenale rats.
The high incidence of focal necrosis in the high dose control groups nakes
nmeani ngful interpretation of the toxicological significance of this
particular lesion difficult. Neverthel ess, because of the severity and
preval ence of the liver |esions taken together and the fact that hepatic
neopl asns were observed in this study, the liver is a major target organ of
1, 2- di phenyl hydrazine in both species. The hi ghest NOAEL val ue and al
reliable LOAEL val ues for hepatic effects in both species for chronic
exposure are recorded in Table 2-1 and plotted in Figure 2-1

O her Systemic Effects. No studies were | ocated regarding ot her
system c effects of 1,2-di phenyl hydrazine in humans. Decreased body wei ght
gai n and/ or wei ght |oss was observed in chronic oral studies with rats and
mce (NCI 1978). As discussed below, these effects nay be a consequence of
other toxic effects or cancer

Initial and final body weights were not significantly different in rats
treated with 19 ng/kg/day in the diet for 288 days (Marhold et al. 1968).
O her endpoints of systemc toxicity were not reported in this study. Body
wei ghts were not depressed consistently in rats and nmice treated with
1, 2-di phenyl hydrazine in the diet at doses as high as 2600 ng/kg/day (rats)
or 6700 ng/kg/day (mce) for 4 weeks, followed by 2 weeks without treatnent
(NCI 1978). These NOAELs for rats and mice are presented in Table 2-1 and
Figure 2-1 as other systemic effects for internediate duration exposure.

Male rats treated with 1, 2-di phenyl hydrazine in the diet at a dose of
15 mg/ kg/ day for 78 weeks had approxi mately |0-15% decreased body wei ght
gain (NCI 1978). NCI/NTP usually considers effects on body weight of this
magni tude to be significant. Treatnment-rel ated effects on body wei ght were
not apparent in male or female rats treated simlarly with doses of 2-5
ng/ kg/day . Wth the exception of respiratory, gastrointestinal, and hepatic
alterations at 15 ng/kg/day (discussed previously), conprehensive
hi st ol ogi cal exam nations of the rats did not show treatnment-rel ated
nonneopl astic | esions. Al though food consunption data were not reported,
t he decreased wei ght gain is probably secondary to toxic or neoplastic
effects and should be considered an adverse effect. The doses of 15
ng/ kg/ day and 5 ng/ kg/day therefore are the LOAEL and hi ghest NOAEL,
respectively, for other systenmic effects in rats due to chronic duration
exposure (Table 2-1, Figure 2-1).

Mal e and fermale mice treated with 1,2-di phenyl hydrazine in the diet at
a dose of 52 ng/kg/day for-78 weeks had decreased wei ght gain and subsequent
wei ght | oss (approximately 30% at ternmi nation of the study) (NC 1978).
Treatment-rel ated effects on body wei ght were not apparent in mice treated
simlarly with 5.2 ng/kg/day (fenmales) or 10 ng/ kg/day (nales). Except for
hepatic alterations at 52 ng/kg/day (di scussed previously), conprehensive
hi st ol ogi cal exaninations of the mce showed no treatnent-rel ated
nonneopl astic | esions. As body weight loss is an adverse effect, the
52 ng/ kg/ day dose is a LOAEL for other systemc effects in nmice due to
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chroni c duration exposure (Table 2-1, Figure 2-1). The highest NOAEL for
other systemic effects in mce is 10 ng/kg/day (Table 2-1, Figure 2-1).

2.2.2.3 I mmunol ogi cal Effects

No studi es were | ocated regardi ng i munol ogi cal effects in humans or
animal s after oral exposure to 1, 2-diphenyl hydrazine.

2.2.2.4 Neurological Effects

No studies were | ocated regardi ng neurol ogi cal effects in hunans after
oral exposure to 1, 2-di phenyl hydrazi ne.

Cinical signs and histol ogical exam nations of the brain were
unremarkable in rats and mce treated with 1, 2-di phenyl hydrazine in the diet
at doses of 15 and 52 ng/ kg/day, respectively, for 78 weeks (NCl 1978).
These data provi de an inadequate basis for eval uating possible
neurotoxi city, as behavioral or neurol ogi cal eval uations were not conducted.

2.2.2.5 Devel opnental Effects

No studies were | ocated regardi ng devel opnental effects in humans or
animal s after oral exposure to 1, 2-di phenyl hydrazi ne.

2.2.2.6 Reproductive Effects

No studies were | ocated regardi ng reproductive effects in hunans after
oral exposure to 1, 2-di phenyl hydrazi ne.

Hi st ol ogi cal exam nations of the semnal vesicle, testes, prostate

uterus, ovaries, and manmary gl and were unrenarkable in rats and nice
treated with 1, 2-di phenyl hydrazine in the diet at doses as high as 15 and 52
ny/ kg/ day, respectively, for 78 weeks (NCI 1978). These data provide an

i nsufficient basis for evaluating reproductive toxicity, as reproductive
function was not eval uat ed.

2.2.2.7 Genotoxic Effects

No studies were | ocated regardi ng genotoxic effects in hunans after
oral exposure to 1, 2-di phenyl hydrazi ne.

Sex-|inked recessive |lethal nutations were not produced in Drosophila
fed ethanol solution containing 50 ppm 1, 2-di phenyl hydrazi ne for 3 days
(Yoon et al. 1985). No oral genotoxicity studies of 1,2-diphenyl hydrazine
in mammal s were | ocat ed.
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2.2.2.8 Cancer

No studies were | ocated regardi ng carcinogenic effects in hunans after
oral exposure to 1, 2-di phenyl hydrazine. As di scussed bel ow, chronic ora
admini stration of 1,2-di phenyl hydrazi ne was carcinogenic in rats and femal e
mce (NC 1978).

Treatment-rel at ed neoplasns occurred in rats and mice that were
treated with | ow or high doses of 1,2-diphenyl hydrazine in the diet for 78
weeks, followed by untreated observation periods of 28 or 30 weeks (rats)
and 17 or 18 weeks (mice) (NC1 1978). Male rats had statistically
significant increased incidences of hepatocellular carcinonmas or neoplastic
nodules in the liver due to treatnment with 4 ng/kg/day and 15 ng/ kg/ day, and
squanous-cel | carcinomas of the Zynmbal's gl and and adrenal pheochronocyt omas
resulted fromtreatnent with 15 ng/kg/ day. |ncidences of |iver neoplastic
nodul es and mamary gl and adenocarci nomas were increased significantly in
female rats treated with 5 ng/ kg/day, but not 2 ng/kg/day. A significantly
i ncreased incidence of hepatocellular carcinoma occurred in female mce
treated with 52 ng/ kg/day, but not 5.2 ng/kg/day. Doses of 10.4 or 52
ng/ kg/ day were not neoplastic for nale mce.

Tunors were not observed in nale rats treated with 19 ng/ kg/ day doses
of 1, 2-di phenyl hydrazine in the diet for life (mean survival time =
288 days) (Marhold et al. 1968). The significance of this finding is
uncertai n because the type and scope of pathol ogi cal exam nation were not
reported. Pliss (1974) reported increased nunbers of tumors of the liver,
Zynbal 's gland, mamary gl and and other sites in rats that were treated wt
1, 2-di phenyl hydrazine in the diet at an estinated dose of 85 ng/kg/day, 5
days/week for 588 days (Pliss 1974). These findings are inconclusive,
however, because of |ack of control data and other report inadequacies.

The | owest Cancer-Effect-Levels (CELs) in the NCI (1978) bioassay are
t he doses that caused hepatocellular carcinoma in rats (4 ng/ kg/day) and
mce (52 ng/kg/day) (Table 2-1, Figure 2-1). Using the dose-response data
for the hepatocellular carcinoma in rats, EPA (1980, 198Sa) derived and
verified an oral slope factor (gl") of 8.0 x 10" (my/ kg/ day”' for
1, 2-di phenyl hydrazine. Using this slope factor, the doses associated with
upper -bound lifetime cancer risk levels of 10* to 107 are calculated to
be 1.3 x 10* to 1.3 x 107 ny/ kg/ day, respectively (Figure 2-1).

2.2.3 Dernal Exposure

No studies were | ocated regarding the followi ng health effects in
human or animals after dernmal exposure to 1, 2-diphenyl hydrazine.

2.2.3.1 Death
2.2.3.2 Systenmic Effects



20
2. HEALTH EFFECTS

.3 I mmunol ogi cal Effects
.4 Neurol ogical Effects
.5 Devel opnmental Effects
.6 Reproductive Effects

.7 Genotoxic Effects

NN NN DD NN
NN NN DD NN
W oW W W W W

. 8 Cancer

No studi es were | ocated regardi ng carci nogenic effects of
1, 2-di phenyl hydrazi ne in humans. As di scussed bel ow, inconclusive data for
carcinogenicity of dermally-applied 1, 2-di phenyl hydrazine in mce are
avai |l abl e.

Dermal application of an estimated 1, 2-di phenyl hydrazi ne dose of 63
ng/ kg/day | three tines a week for 442 days, caused a 22.2% i nci dence of
tumors in mce (Pliss 1974). Tunors occurred in the lung, liver, and other
tissues, and the tunor incidence in control mce was 17% The significance
of these findings cannot be deternined, as incidences of specific tunors in
the control group were not reported.

2.3 TOXI CXKI NETI CS
2.3.1 Absorption
2.3.1.1 Inhal ati on Exposure

No studies were | ocated regardi ng absorption in humans or aninmals
after inhalation exposure to 1, 2-di phenyl hydrazi ne. Pul nonary absorption of
1, 2-di phenyl hydrazine by rats is suggested by detection of an unidentified
netabolite in the urine followi ng intratracheal administration of
1, 2-di phenyl hydrazi ne i n water suspension and di net hyl sul foxi de (DWVSO
(Dutkiewi cz and Szymanska 1973). It is not known, however, if any of the
dose was i ngested.

2.3.1.2 Oal Exposure

No studies were | ocated regardi ng absorption in humans after ora
exposure to 1, 2-di phenyl hydrazine. Specific information regarding absorption
in animals follow ng oral exposure to 1, 2-di phenyl hydrazi ne was not | ocated.
Gastroi ntestinal absorption of 1,2-diphenyl hydrazine by rodents is indicated
by the occurrence of parent conmpound and netabolites in the urine follow ng
oral treatment (Section 2.3.3) and systemic effects in oral carcinogenicity
and toxicity studies (Section 2.2).
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2.3.1.3 Dermal Exposure

No studi es were | ocated regardi ng absorption in humans or ani mals
after exposure to 1, 2-di phenyl hydrazi ne. The i1 nadequately reported dernal
carci nogenicity study of 1, 2-diphenyl hydrazine summari zed in Section 2.2.3.8
cannot be used to infer dermal absorption of 1,2-diphenyl hydrazi ne because
the effects are inconclusive.

2.3.2 Distribution
2.3.2.1 Inhal ati on Exposure

No studies were | ocated regarding distribution in hunans or aninmals
after inhalation exposure to 1, 2-di phenyl hydrazi ne.

2.3.2.2 Oral Exposure

No studies were |ocated regarding distribution in hunans or animals
after oral exposure to 1, 2-diphenyl hydrazine.

2.3.2.3 Dermal Exposure

No studies were | ocated regarding distribution in hunmans or aninmals
after dermal exposure to 1, 2-di phenyl hydrazine.

2.3.3 Metabolism

Limted information is available on the netabolism of
1, 2-di phenyl hydrazine. In the only study involving 1, 2-di phenyl hydrazi ne as
t he parent compound, urine of rats was anal yzed for netabolites foll ow ng
single oral, intraperitoneal, intravenous, and intratracheal doses of
1, 2-di phenyl hydr azi ne (Dutki ewi cz and Szymanska 1973). Unchanged
1, 2- di phenyl hydrazi ne was detected following treatnent by all routes, and
ani line and benzidine were identified following the oral and intraperitonea
treatnents. Other netabolites included two unspecified hydroxy derivatives
of benzidine (oral route), 2- and 4- am nophenol (intraperitoneal route),
and unidentified compounds (oral, intravenous, and intratracheal routes).
Amount s of conpounds excreted were not quantitated. Two of the known
net abolites, aniline and benzidine, nay contribute to the toxicity and/or
carcinogenicity of 1,2-diphenyl hydrazine. The validity of the findings of
this study is uncertain, however, as the analytical methodol ogy (thin-Iayer
chr omat ogr aphy) may have produced degradati on products that were identified
as unchanged 1, 2-di phenyl hydrazi ne or netabolites (see Section 6.1).

The nmetabolites identified by Dutkiew cz and Szynanska (1973) are
consistent with a nmetabolic schenme proposed by WIllianms (1959) (Figure 2-2),
which is based on data for azobenzene and aniline. As sunmarized by NRC
(1981), aniline is oxidized by hydroxylation of a ring carbon to form 2-or
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FIGURE 2-2. Metabolic Scheme of 1,2-Diphenylhydrazine
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4- am nophenol or of the nitrogen to form phenyl hydroxylam ne, and then is
conjugated to glucuronic or sulfuric acid. An oral study of azobenzene

wi th conventional and germfree rats (Macholz et al. 1985) showed that

nmet abol i sm of 1, 2-di phenyl hydrazine to aniline resulted fromthe reductiona
and hydrolytic capability of gut flora. In vitro netabolism of

1, 2-di phenyl hydrazine to aniline by rat intestinal mcroorgani sns has been
denonstrated (Bolton and Griffiths 1978).

Benzidine is fornmed readily from 1, 2-di phenyl hydrazi ne by acid
rearrangement. It has been suggested that benzi dine nmay be produced from
1, 2-di phenyl hydrazi ne by acidity in the stomach (1 ARC 1972).

2.3.4 Excretion
2.3.4-1 Inhal ati on Exposure

No studies were | ocated regardi ng excretion in humans or aninals after
i nhal ati on exposure to 1, 2-di phenyl hydrazi ne. The presence of an
unidentified netabolite in the urine of rats following intratrachea
admini stration of 1,2-di phenyl hydrazine in water and DMSO suspensi ons
(Dut ki ewi cz and Szynmanska 1973) suggests that urinary excretion could occur
foll owi ng i nhal ati on exposure.

2.3.4.2 Oral Exposure

No studies were | ocated regardi ng excretion in hunans after ora
exposure to 1, 2-di phenyl hydrazine. The identification of unchanged
1, 2- di phenyl hydrazi ne and netabolites in the urine follow ng oral dosing of
rats with 1, 2-di phenyl hydrazi ne (Dutki ewicz and Szymanska 1973) i ndi cates
that sone urinary excretion occurs.

2.3.4.3 Dermal Exposure

No studies were | ocated regardi ng excretion in hunmans or aninals after
dermal exposure to 1, 2-di phenyl hydrazi ne.

2.4 RELEVANCE TO PUBLI C HEALTH

Death. Information regarding death in humans foll owi ng exposure to
1, 2- di phenyl hydrazi ne by any route was not found. Sone information is
avail able on lethality of orally-adm nistered 1, 2-di phenyl hydrazine in
animals. This information, consisting of a gavage LDs, value in rats
(Marhold et al. 1968) and an unreliable 3-day dietary |lethal dose in mce
(Schafer and Bow es 1985), indicates that single or several oral doses of
about 1000 ng/kg/ day rmay be lethal for rodents. Based on these data,
1, 2- di phenyl hydr azi ne does not appear to be highly acutely toxic to humans
by the oral route.
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Internediate (4-week) and chronic (78-week) duration diet studies with
rats found that 1,2-di phenyl hydrazi ne produced death at doses as | ow as 54
and 15 ng/ kg/day, respectively (NCl 1978). These doses are substantially
| ower than those associated with acute lethality. These data suggest that
prol onged ingestion of these doses of 1,2-diphenyl hydrazine nay be | etha
for humans. However, as discussed in the introduction to Section 2.8.2,
prol onged environmental exposure to 1, 2-di phenyl hydrazine is unlikely.

Systenic Effects. No information regarding systemc effects in humans
foll owi ng exposure to 1, 2-di phenyl hydrazi ne by any route was found. Very
limted information is available for systenic effects of
1, 2- di phenyl hydrazi ne in ani nal s.

NCI (1978) observed a variety of nonneoplastic lesions in rats and
m ce exposed to 1, 2-di phenyl hydrazine in the diet for 78 weeks, concl uding
that ".. .none appeared to be conpound-rel ated." Eval uation of the incidence
data for nonneoplastic | esions, however, shows that there were
statistically significant increased incidences of lung interstitial
inflanmation and liver fatty nmetanorphosis in treated male and fenal e rats,
stomach hyperkeratosis and acanthosis in treated nmale rats, and |iver
coagul ative necrosis in treated femal e mce. Nonneoplastic |liver |esions,
hepat ocel | ul ar carci nomas and/ or neopl astic |iver nodules in orally-treated
rats and mice indicate that the liver is a target of 1,2-diphenyl hydrazine
toxicity. &oss pathol ogi cal exam nations conducted in the 4-week NC
(1978) diet study showed intestinal henmorrhages in mce that died. A loca
irritative effect of 1,2-diphenyl hydrazine is suggested by the occurrence of
t he stomach hyperkeratosi s/acanthosis in rats and intestinal henorrhage in
m ce. Since hydrazine and sone hydrazi ne derivatives are hepatotoxic and
local irritants (Reinhardt and Brittelli 1981), it is possible that
1, 2- di phenyl hydrazi ne coul d cause sinmlar effects in humans.

Intravenous injection of an 18.4 ng/ kg dose of 1, 2-di phenyl hydrazi ne
did not cause nethenogl obinem a in rats, although methenogl obin was fornmed
by an equi nol ar dose of aniline (Pfordte 1973). Infornmation on
nmet henogl obi nemia in aninals followi ng treatnent with 1, 2-di phenyl hydrazi ne
by other routes was not |ocated. As aniline and other aromatic am no
net abolites of 1, 2-di phenyl hydrazi ne (e.g., am nophenols) are
nmet henogl obi nf or mi ng conpounds by either oral or inhalation routes of exposure
(Beard and Noe 1981), it is possible that 1,2-diphenyl hydrazi ne may cause
net henogl obi nem a i n hunans. However, this would occur only if sufficient
aniline were formed rapidly enough to exceed the capacity of nethenogl obin
reduct ase to reduce net henogl obi n

| mmunol ogi cal Effects. No studies were | ocated regarding
i munol ogi cal effects of 1,2-di phenyl hydrazi ne i n hunans or animals by any
route of exposure. This |lack of data precludes specul ati on on possible
i munot oxi city of 1, 2-diphenyl hydrazine i n humans.
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Neur ol ogi cal Effects. No studies were |ocated regarding neurol ogi ca
effects of 1, 2-di phenyl hydrazine in humans by any route of exposure. Rats
and mce that were treated with |l ethal doses of 1,2-diphenyl hydrazine in a
chronic (78-week) diet study did not show synptons of toxicity or

hi stol ogical alterations in the brain (NCI 1978), but no behavioral or
neur ol ogi cal eval uati ons were conducted. The insufficiency of these data
precl udes naki ng any concl usi ons regardi ng neurotoxicity of

1, 2-di phenyl hydrazi ne i n hunans.

Devel opnental Effects. No studies were |ocated regarding
devel opnental effects of 1, 2-diphenyl hydrazine in hunmans or animals by any
route of exposure. This |lack of data precludes specul ati on on possible
devel opnental toxicity of 1,2-diphenyl hydrazine i n humans.

Reproductive Effects. No studies were |ocated regarding reproductive
ef fects of 1,2-di phenyl hydrazine in humans by any route of exposure. Rats and
mce that were treated wth | ethal doses of 1, 2-diphenyl hydrazine in a chronic
(78-week) diet study did not show histological alterations in reproductive
organs (NCI 1978), but reproductive function was not eval uated. The
i nsufficiency of these data precludes maki ng any concl usi ons regardi ng
reproductive toxicity of 1,2-diphenyl hydrazine in humans.

CGenotoxic Effects. No studies were |ocated regarding the genotoxicity of
1, 2- di phenyl hydrazi ne in humans by any route of exposure. A limted nunber of
assays have been conducted using bacteria, nmamualian cell and whol e ani ma
systens. As indicated in Table 2-2, 1,2-diphenyl hydrazi ne was nutagenic in
Sal nonel la tynhimurium but not in Escherichia coli, and produced chronpbsone
aberrations and sister chromatid exchanges in Chinese hanster cells. An
exogenous netabolic activation systemwas necessary for expression of the
af orenmentioned effects. In in vivo studies (Table 2-3), 1,2-diphenyl hydrazi ne
i nhibited testicular DNA synthesis in mice when administered as a single 100
ng/ kg intraperitoneal injection, but did not cause sex-linked recessive |etha
nmut ati ons in Drosophila when adninistered in the feed or by injection

Al though only linited data are avail able, the wei ght of evidence
i ndi cates that 1, 2-di phenyl hydrazine is genotoxic in aninmals. In
particular, positive results were obtained in all assays with mamalian
systenms. Overall, the avail abl e evi dence suggests that 1,2- diphenyl hydrazine
may cause chronosonal danmge or other genotoxic effects in humans.

Cancer. Information regardi ng the carcinogenicity of
1, 2-di phenyl hydrazi ne in humans by any route of exposure was not | ocated.
In animals, significantly increased incidences of hepatocellular carcinonas,
neopl astic |iver nodul es, manmary adenocarci nomas, Zynbal's gl and carci nomas
and adrenal pheochronbcytonmas occurred in rats and/or nice treated with
1, 2-di phenyl hydrazine in the diet for 78 weeks (NCl 1978). O her
carcinogenicity studies of 1,2-diphenyl hydrazine, involving diet treatnent



TABLE 2-2. Genotoxicity of 1,2-Diphenylhydrazine In Vitro

Result
. With Without
End Point Species (Test System) Activation Activation Reference
Prokaryotic organisms:
Gene mutation Salmonel la typhimurium/ (+) - Dunkel et al. 1985
plate incorporation
S. typhimurium/ + - Haworth et al. 1983
plate incorporation
Escherichia coli WP2uvrA - - Dunkel et al. 1985
Eukaryotic organisms:
Chromosome aberrations Chinese hamster ovary cells + ? Galloway et al. 1987
Sister chromatid exchange Chinese hamster ovary cells + - Galloway et al. 1987
+ = positive; (+) = weakly positive; - = negative; ? = inconclusive.
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TABLE 2-3. Genotoxicity of 1,2-Diphenylhydrazine In Vivo

End Point Species (Test System) Result Reference
Sex-linked recessive Drosophila melanogaster/ - Yoon et al.
lethal mutation feeding 1985
D. melanogaster/injection - Yoon et al.
1985
DNA damage Mouse/inhibition of + Seiler 1977

testicular DNA synthesis/
intraperitoneal injection

- = negative; + = positive,.
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inrats (Pliss 1974; Marhold et al. 1978), dermal treatnent in mce (Pliss
1974), and subcut aneous or intraperitoneal injection in rats and nice
(Spitz et al. 1950; Genin et al. 1975; Pliss 1974; Shabad and Genin 1975;
Kurl yandskiy et al. 1976; Maronpot et al. 1986), are inconclusive due to

i nadequate reporting and other limtations. Al though inconclusive, nost of
these studies reported tunors at sites that are generally consistent with
sites of tunors in the NCI (1978) bioassay (e.g., liver, mammary gl and,
adrenal gland, and Zynbal's gl and).

The NCI (1978) bi oassay, which denonstrated carcinogenicity in two
speci es, provides sufficient evidence of carcinogenicity of
1, 2-di phenyl hydrazine in animals. Biotransformation products of
1, 2- di phenyl hydrazi ne include aniline and benzi di ne, which are known
carci nogens in animals (both chem cals) and humans (benzi di ne) (EPA
1988b, c). Based on the ani mal evidence for carcinogenicity fromthe NC
(1978) bi oassay and the carcinogenicity of its metabolites,
1, 2-di phenyl hydrazine is likely to be carcinogenic in humans.

2.5 Bl OVARKERS OF EXPCSURE AND EFFECT

Bi omar kers are broadly defined as indicators signaling events in
bi ol ogi ¢ systens or sanples. They have been classified as nmarkers of
exposure, nmarkers of effect, and markers of susceptibility (NAS/ NRC, 1989).

A bi omarker of exposure is a xenobiotic substance or its netabolite(s)
or the product of an interaction between a xenobiotic agent and sone target
nol ecul e or cell that is measured within a conpartnment of an organi sm
(NAS/ NRC 1989). The preferred biomarkers of exposure are generally the
substance itself or substance-specific nmetabolites in readily obtainable
body fluid or excreta. However, several factors can confound the use and
i nterpretati on of bionmarkers of exposure. The body burden of a substance
may be the result of exposures fromnore than one source. The substance
bei ng neasured may be a netabolite of another xenobiotic (e.g., high urinary
| evel s of phenol can result from exposure to several different aromatic
conpounds). Depending on the properties of the substance (e.g., biologic
half-1ife) and environmental conditions (e.g., duration and route of
exposure), the substance and all of its netabolites nmay have | eft the body
by the time biologic sanples can be taken. It may be difficult to identify
i ndi vidual s exposed to hazardous substances that are commonly found in body
tissues and fluids (e.g., essential mineral nutrients such as copper, zinc
and sel eniun). Bi onarkers of exposure to 1, 2-di phenyl hydrazine are
di scussed in Section 2.5.1.

Bi omar kers of effect are defined as any measurabl e bi ochem cal
physi ol ogic, or other alteration within an organi smthat, depending on
magni t ude, can be recogni zed as an established or potential health
i mpai rment or di sease (NAS/ NRC 1989). This definition enconpasses
bi ochem cal or cellular signals of tissue dysfunction (e.g., increased |iver
enzyne activity or pathol ogic changes in fenale genital epithelial cells),
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as well as physiologic signs of dysfunction such as increased bl ood pressure
or decreased lung capacity. Note that these markers are often not substance
specific. They also may not be directly adverse, but can indicate potentia
heal th inpairment (e.g., DNA adducts). Biomarkers of effects caused by

1, 2- di phenyl hydrazi ne are di scussed in Section 2.5.2.

A bi omarker of susceptibility is an indicator of an inherent or
acquired limtation of an organisnis ability to respond to the chall enge of
exposure to a specific xenobiotic. It can be an intrinsic genetic or other
characteristic or a preexisting disease that results in an increase in
absorbed dose, biologically effective dose, or target tissue response. |f
bi omar kers of susceptibility exist, they are discussed in Section 2.7,

" POPULATI ONS THAT ARE UNUSUALLY SUSCEPTI BLE. "

2.5.1 Biomarkers Used to ldentify or Quantify Exposure to 1, 2-
Di phenyl hydr azi ne

No studies were | ocated regardi ng bi omarkers of exposure to 1, 2-
di phenyl hydrazi ne. The netabolites of 1,2-diphenyl hydrazine were identify
in one study (Dutkiew cz and Szynmanska); however, the validity of the
findings is uncertain because of the anal ytical nethodol ogy used (see
Section 2.3.3 Metabolisn). No enzymatic changes that could be used as
bi omar kers of 1, 2-di phenyl hydrazi ne exposure are known.

2.5.2 Biomarkers Used to Characterize Effects Caused by 1, 2-D phenyl hydrazi ne

No bi omarkers of effects were identified for 1,2-di phenyl hydrazi ne
exposure. No specific alterations in the organismthat could be recognized
as biomarkers were found, and the npbst susceptible organs or tissues were
not identified.

2.6 | NTERACTI ONS W TH OTHER CHEM CALS

A carcinogenicity study was reported in which groups of rats were

gi ven weekly subcut aneous injections of 1,2-diphenyl hydrazine (20 ng), or
1, 2- di phenyl hydrazi ne (20 ng) concurrently with benzidine sulfate (15 np)
for life (Genin et al. 1975). Conbi ned incidences of tunmors (injection
site, liver, and other sites) were increased and the nean tunor | atent
peri od was decreased in the group with conbined 1, 2-di phenyl hydrazi ne and
benzi di ne sul fate exposure.. It is unclear whether these findings provide
evidence for an interaction between 1, 2-di phenyl hydrazi ne and benzi di ne or
additive effects of two carcinogens. The results of this study were al so
reported by Shabad and Genin (1975) and Kurlyandskiy et al. (1976).
Concurrent exposure to 1, 2-di phenyl hydrazi ne and benzi di ne coul d occur
during benzidi ne production, since 1,2-di phenyl hydrazine is used as a
starting nmaterial in the production of benzidine, which is a degradation or
nmet abol i ¢ product of 1, 2-di phenyl hydrazine.
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2.7 POPULATI ONS THAT ARE UNUSUALLY SUSCEPTI BLE

No popul ations with unusual susceptibility to health effects of
1, 2- di phenyl hydrazi ne have been identified. It is possible that people with
chronic liver disease or possibly conprom sed hepatic function (e.g., very
young or very old people, alcoholics) mght be unusually susceptible to
1, 2- di phenyl hydrazi ne, because the liver is a target organ of
1, 2-di phenyl hydrazi ne in ani mal s.

2.8 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA directs the Admi nistrator of ATSDR (in
consultation with the Adm ni strator of EPA and agenci es and prograns of the
Public Health Service) to assess whether adequate information on the health
ef fects of 1, 2-di phenyl hydrazine is avail able. Were adequate infornmation
is not available, ATSDR, in conjunction with the National Toxicol ogy Program
(NTP) , is required to assure the initiation of a program of research
designed to determ ne the health effects (and techni ques for devel opi ng
nmet hods to determ ne such health effects) of 1,2-di phenyl hydrazi ne.

The foll owi ng categories of data needs have been identified by a joint
team of scientists from ATSDR, NTP, and EPA. They are defined as
subst ancespecific informational needs that, if met would reduce or elimnate
the uncertainties of human health assessnment. In the future, the identified
data needs will be evaluated and prioritized, and a substance-specific
research agenda will be proposed.

2.8.1 Existing Infornation on Health Effects of 1, 2-D phenyl hydrazi ne

The existing data on health effects of inhalation, oral, and dernal
exposure of humans and aninmals to 1, 2-di phenyl hydrazi ne are sunmarized in
Figure 2-3. The purpose of this figure is to illustrate the existing
i nformati on concerning the health effects of 1,2-diphenyl hydrazi ne. Each
dot in the figure indicates that one or nore studies provide information
associated with that particular effect. The dot does not inply anything
about the quality of the study or studies. Gaps in this figure should not
be interpreted as "data needs" infornation.

Information regarding health effects of 1,2-diphenyl hydrazine in
humans is not avail able. Except for one dermal study, health effects of
1, 2-di phenyl hydrazi ne in ani nals have been investigated only in oral
exposure studies. As indicated in Figure 2-3, aninal oral data are
available for lethality, systemic effects due to internediate and chronic
durati on exposure, and genotoxicity and cancer. These data indicate that
oral exposure to 1, 2-di phenyl hydrazine was |ife-shorteni ng, hepatotoxic,
irritating to the stomach, and carcinogenic to rats and/or mce. Limted
ani mal data are available for neurol ogic and reproductive effects due to
oral exposure, and for cancer due to dermal exposure.
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2.8.2 ldentification of Data Needs

Acut e- Durati on Exposure. Information is not avail able on the health
ef fects of 1, 2-di phenyl hydrazine resulting frominhal ati on exposure in
humans or ani mal s. Because 1, 2-di phenyl hydrazine is a solid with a | ow
vapor pressure at anbient tenperatures, it is highly unlikely that
i nhal ati on exposure to this chenical in the vapor state would occur (Chapter
5). However, the possibility of inhalation exposure to dusts of 1, 2-

di phenyl hydrazine either free or adsorbed to soil is conceivable.

Therefore, acute studies of inhalation exposure to dusts of 1, 2-

di phenyl hydr azi ne coul d be designed to provide informati on on possible toxic
ef fects and exposure |l evels that cause effects. No studies were |ocated
regardi ng acute oral exposure in humans. The only pertinent acute exposure
toxicity studies of 1,2-diphenyl hydrazine were conducted in rats; these
consi st of an oral LDs, assay and net henogl obin determ nation foll ow ng

i ntravenous treatment. Additional acute oral exposure studies could
corroborate the LDs, identify systemc effects, and provide information on
t hreshol ds of effects as well as interspecies differences. However,

al t hough ingestion of 1, 2-di phenyl hydrazi ne-contani nated soil from waste
sites is conceivable, extensive oral studies appear to be unwarranted as the
possibility of exposure fromingestion of contani nated soil seens unlikely,
and exposure via drinking water is essentially nonexistent because of the
rapi d oxi dation of 1,2-di phenyl hydrazine in water (Chapter 5). Because of
the I ack of dose-effect information, no MRL was derived. Pharnacokinetic
data are insufficient for identification of target organs across routes of
exposure. No studies were | ocated regardi ng acute dermal exposure in humans
or animals. Acute dermal studies of 1,2-diphenyl hydrazine with aninmals
could provide information on skin and eye irritation, lethality, and other
toxic effects. Dernmal studies of 1,2-diphenyl hydrazine appear to be nost

rel evant, as dermal exposure is a likely route of environnental exposure.
As di scussed in Chapter 5, dernmml exposure via direct chemi cal contact or
contact with contam nated soil is possible at hazardous waste sites, where
hi gh concentrations of crystalline 1,2-di phenyl hydrazi ne coul d occur

I nt er nedi at e- Durati on Exposure. No informati on was | ocated regardi ng
i nternedi at e-duration inhalati on exposure to 1, 2-di phenyl hydrazi ne i n humans
or animals. As discussed for acute-duration exposure, 1,2-diphenylhydrazine is
a solid with a | ow vapor pressure at anbient tenperature, which nakes
i nhal ati on exposure to this chenmical in the vapor state unlikely. However, the
possibility of inhalation exposure to dusts of 1, 2-diphenyl hydrazine either
free or adsorbed to soil is conceivable. Therefore, internedi ateduration
studi es of inhalation exposure to dusts of 1,2-diphenyl hydrazine could be
designed to provide information on possible toxic effects and exposure |evels
that cause effects. A limted nunmber of internedi ateduration oral studies
provide information on lethality and/or gross pathology in rats and mnice.
Because of the lack of reliable information about dose-rel ationship, no MRL
was derived. Pharnacokinetic data were insufficient for identification of
target organs across routes of exposure.
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Addi ti onal studies exam ning histology or other sensitive endpoints could
eluci date systenic effects and thresholds of toxicity. Intermnediateduration
dermal studies exam ning systemic toxicity in animals could provide

i nfornmati on on whet her repeated dernmal exposure of humans poses a threat of
toxic effects. This informati on woul d be useful for an eval uation of health
risk in populations living near hazardous waste sites that m ght be

repeat edly exposed to 1, 2-di phenyl hydrazi ne- cont am nated soil

Chroni c-Duration Exposure and Cancer. No studies were | ocated
regardi ng chronic inhalation exposure to 1, 2-di phenyl hydrazi ne i n humans or
ani mal s. As discussed for acute- and internedi ate-duration exposure,
1, 2-di phenyl hydrazine is a solid with a | ow vapor pressure at anbient
tenperature, which nakes inhal ation exposure this chenmical in the vapor
state unlikely. However, the possibility of inhalation exposure to dusts of
1, 2-di phenyl hydrazine either free or adsorbed to soil is conceivable.
Therefore, chronic-duration studies of inhalation exposure to dusts of
1, 2-di phenyl hydr azi ne coul d be designed to provide informati on on possible
toxic effects and exposure | evels that cause effects. The NCI (1978)
bi oassay of 1, 2-di phenyl hydrazi ne provides the only sufficient chronic ora
toxicity data for this chemical. This study was not, however, subjected to
t he peer review process used for current NTP bioassays, and it inadequately
eval uat ed nonneopl astic effects. Additional studies would be particularly
useful for corroborating and nmore fully characterizing 1, 2-di phenyl hydrazi ne-
i nduced systenmic toxicity. In particular, nmore studies could provide
i nformati on on cause(s) of death due to chronic exposure, and delineate
car ci nogeni ¢ and noncar ci nogeni ¢ doses. No studies were | ocated regarding
toxic effects after chronic dermal exposure to 1, 2-di phenyl hydrazi ne in humans
or animals. Because of the lack of reliable data, no MRL for chronic exposure
was derived. Pharnacokinetic data were insufficient for identification of
target organs across routes of exposure. Mire information regarding chronic
dermal exposure woul d be useful for possible extrapolation of results to
humans that may be exposed to 1, 2-di phenyl hydrazi ne near hazardous waste sites
for a long period of tinme.

The paucity of systemic toxicity data for this chenical appears to be
related to primary interest in testing for carcinogenicity. Treatnent rel ated
neopl asns developed in rats and mce that were treated with 1, 2-

di phenyl hydrazine in a diet. An inconclusive chronic dermal carcinogenicity
study of 1, 2-diphenyl hydrazine with mice was avail able. The devel opnent of
neopl asia was reported in the exposed group. The results fromthe controls
were not, however, provided. The avail able data, although scarce, indicate a
possi bl e carcinogenic potential for 1,2-diphenyl hydrazine. This finding is
supported by sone genotoxicity studies. Additional chronic dernmal studies
woul d be useful to further investigate

1, 2- di phenyl hydr azi ne carci nogenicity.

Genotoxicity. Alimted nunber of in vitro assays with bacteria and
manmal i an cells and an in vivo assay with mice indicate that 1, 2-
di phenyl hydrazine is genotoxic. Replicate essays have not been



34
2. HEALTH EFFECTS

conducted with the exception of assays with Sal nonella, and nutation in
manmmal i an systens and genotoxicity in human cells have not been eval uat ed.
Addi tional studies, particularly involving manmal i an systens and provi ding
i nfornmation on the potential for heritable mutations, would add to the

dat abase on genotoxicity and validate avail able information

Reproductive Toxicity. The unrenmarkabl e histol ogy of the reproductive
organs of the rats and mce in the NC (1978) bioassay provides limted
i nformati on on the |lack of reproductive toxicity of 1,2-diphenyl hydrazine.
Mul tigeneration or continuous breeding studies in aninmals would provide a
basis for evaluation of potential reproductive effects of
1, 2- di phenyl hydrazi ne i n humans.

Devel opnental Toxicity. It is not known whether 1, 2-di phenyl hydrazi ne
crosses the placenta, but there is no reason to assume that it (or its
net abolites) would not do so. Devel opnental studies in manmals woul d provide
i nfornati on on possible fetotoxic and teratogenic effects of 1, 2-
di phenyl hydrazi ne that nmight be relevant to hunans.

I mmunot oxi city. No hi stopathol ogi cal effects on i mmunol ogi cal organs
and tissues of rats and mice were found in the NClI (1978) chronic ora
bi oassay of 1, 2-di phenyl hydrazi ne. Adequate eval uati on of i munotoxic
potential is precluded by a |ack of specific i munotoxicity tests of
1, 2-di phenyl hydrazi ne. Dermal sensitization tests in aninmals mght provide
i nformati on on whet her an allergic response to 1, 2-di phenyl hydrazine is
l'ikely.

Neurotoxicity. No clinical signs of central nervous systemtoxicity or
hi st ol ogi cal alterations of nervous systemorgans and tissues were observed in
rats or mce in the NCI (1978) chronic oral bioassay. Tests for
neurotoxicity in animals may be appropriate if there is clinical evidence of
neur ol ogi cal dysfunction in general oral or dernmal toxicity studies of
1, 2- di phenyl hydr azi ne.

Epi demi ol ogi cal and Hurman Dosinmetry Studies. Health effects of
1, 2- di phenyl hydrazi ne have not been described in humans. As discussed in
Chapter 5, the potential for environmental exposure to 1,2-di phenyl hydrazine
is extremely [ ow Although dermal exposure to 1, 2-di phenyl hydrazi ne coul d
occur at a contam nated waste site, it is highly unlikely that segnents of
the general population will be exposed to 1, 2-di phenyl hydrazi ne.

If 1,2-di phenyl hydrazine or its netabolites in urine can be correl ated
wi th dernmal exposure in humans, it nmay be possible to nmonitor humans for
exposure. If toxic effects resulting fromdermal exposure to
1, 2-di phenyl hydrazine are identified in humans, it may then be possible to
correlate urinary levels of 1,2-diphenyl hydrazine or a netabolite with
system c effects.
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Bi omar kers of Exposure and Effect. No bi onmarkers are known that are
specific for 1,2-di phenyl hydrazi ne exposure. Continued efforts to devise
nore sensitive and nore specific early biomarkers of di sease (especially
cancer) woul d be val uabl e.

Absorption, Distribution, Mtabolism Excretion. The genera
net abol i ¢ pat hways of 1, 2-di phenyl hydrazine are identifiable based on
limted evidence for 1,2-diphenyl hydrazine in oral, intratracheal, and
injection experinments with rats (Dutkiew cz and Szymanska 1973), netabolism
data for azobenzene (which is netabolized to 1, 2-di phenyl hydrazi ne), and
net abolismdata for aniline (an initial netabolite). The relative
contribution of the different pathways is not established. Although ora
absorption of 1, 2-di phenyl hydrazi ne and urinary excretion of
1, 2-di phenyl hydrazine and its netabolites are apparent, there is no
information on the rate and extent of absorption, or excretion, or tissue
distribution follow ng oral exposure. Investigations of the toxicokinetics
of 1, 2-di phenyl hydrazi ne foll owi ng dernal exposure have not been conduct ed.
Addi ti onal studies of absorption, distribution, netabolism and excretion in
animals by the oral and dermal routes of exposure would provide information
needed for sufficient characterization of the toxicokinetics of
1, 2-di phenyl hydrazi ne. Studi es addressing differences in nmetabolism between
oral and dernal routes would be particularly informative, as benzidi ne may
be fornmed by acidity in the stonach.

Conpar ati ve Toxicokinetics. No data are available to determine if
there are differences in the toxicokinetics of 1,2-di phenyl hydrazi ne anpong
speci es. Toxi cokinetic studies with different species could help explain
observed differences in toxicity and carcinogenicity between rats and mnice,
and help identify the aninal species that serves as the best nodel for
extrapol ating results to humans.

2.8.3 On-going Studies

No ongoi ng studies of 1,2-di phenyl hydrazi ne were identified.
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3.1 CHEM CAL | DENTITY

Data pertaining to the chenical identity of 1,2-diphenyl hydrazi ne
listed in Table 3-1.

3.2 PHYSI CAL AND CHEM CAL PROPERTI ES

The physical and chenical properties of 1,2-diphenyl hydrazine are
presented i n Table 3-2.
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3. CHEMICAL AND PHYSICAL INFORMATION

TABLE 3-1. Chemical Identity of 1,2-Diphenylhydrazine

Value ' -Reference
Chemical name 1,2-Diphenylhydrazine CAS 1988
Synonyms Hydrazobenzene CAS 1988; SANSS 1988

N,N’ -diphenylhydrazine
sym-diphenylhydrazine

Trade names No data
Chemical formula C19H19N9y CAS 1988
Chemical structure SANSS 1988
o n =
- I =4
HH

Identification numbers:

CAS Registry 122-66-7 CAS 1988
NIOSH RTECS MW2625000 HSDB 1988
EPA Hazardous Waste Ul09 HSDB 1988
OHM-TADS 8100209 HSDB 1988
DOT/UN/NA/IMCO Shipping No data

HSDB 2882 HSDB 1988
NCI c01854 HSDB 1988

CAS = Chemical Abstracts Services; DOT/UN/NA/IMCO = Department of
Transportation/United Nations/North America/International Maritime Dangerous
Goods Code; EPA = Environmental Protection Agency; HSDB = Hazardous
Substance Data Bank; NCI = National Cancer Institute; NIOSH = National
Institute for Occupational Safety and Health; RTECS = Registry of Toxic
Effects of Chemical Substances; OHM/TADS = 0il and Hazardous
Materials/Technical Assistance data System.
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3. CHEMICAL AND PHYSICAL INFORMATION

TABLE 3-2. Physical and Chemical Properties of
1,2-Diphenylhydrazine

Property Value Reference
Molecular weight 184.24
Color White Ahuja et al. 1988
Physical state Crystalline solid Dean 1985
Melting point 123-126°C Aldrich Catalog 1988
Boiling point 309°C PCGEMS Estimation
Specific gravity, 16/4°C 1.158 Dean 1985
Odor No data
Odor threshold No data
Solubility:

Water at 20°C 66.9 mg/L (calculated Neely and Blau 1985

using equation 40)
Organic solvents Very soluble in Dean 1985

alcohol; slightly
soluble in benzene
Partition coefficients:

Log octanol/water 2.94 (experimental) Hansch and Leo 1985
Log Kqe 2.73 (calculated using Lyman et al. 1982
equation 4-10)

Vapor pressure at 25°C 2.6 x 1072 mmHg Mabey et al. 1981
Henry's law constant 9.42 x 1078 atm-m3/mol

(calculated from water
solubility and vapor

' pressure)
Autoignition temperature No data
Flashpoint, open cup No data
Flammability limits No data

Conversion factors No data
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4.1 PRODUCTI ON

1, 2- Di phenyl hydrazine is produced in the stepw se reduction of
ni trobenzene by the action of iron or zinc powder in caustic solution (e.gqg.
caustic soda, alcoholic alkaline) first to azoxybenzene, then azobenzene,
and finally 1,2-diphenyl hydrazine (Sandridge and Stal ey 1978). A batch
process is used in which a caustic soda solution is added to a heated vesse
charged with nitrobenzene and iron borings. Additions of iron in caustic
soda solution are nade to continue the reaction. Wen the reaction is
conpl ete, separation of the 1,2-diphenyl hydrazine fromthe iron sludge is
acconpl i shed by sol vent extraction or by alternative methods, such as
stopping the reaction at the azobenzene step and performng the fina
reduction in a zinc-alcoholic alkali solution followed by filtration and
washi ng of the sodi um zi ncate nass.

No recent information was | ocated regardi ng producti on vol unes of
1, 2-di phenyl hydrazi ne. The U S. International Trade Conmm ssion | ast
reported production of 1,2-diphenyl hydrazine for the 1978 production year
(USITC 1979). In that year, Bofors Lakeway, Miskegon, M, reportedly
produced and isol ated 1, 2-di phenyl hydrazi ne, but no vol umes were published.
The USITC will not publish production volunmes of chemicals for which there
are | ess than three nanufacturers. No producers have been reported by the
USI TC since 1978, indicating either that |ess than 5000 pounds were produced
or that the product was never isolated, but was used directly in the next
reaction step.

4.2 | MPORT

No i nformati on concerning the inportation or exportation of
1, 2-di phenyl hydrazine in the United States was |l ocated in the literature.

4.3 USE

One of the mmjor uses of 1,2-diphenyl hydrazine is as a starting
material in the production of benzidine; however, it is no |onger produced
inthe United States. 1, 2-Di phenyl hydrazi ne rearranges to benzi di ne upon
treatment with strong acid; benzidine is used by the dye industry for the
production of benzidi ne-based dyes including many of the Direct dyes (e.g.
Direct Red 28, Direct Black 4, Direct Blue 2) (Ferber 1978; Lurie 1964).
Fabricol or, the | ast producer of benzidine based dyes, discontinued
production in 1988 (Personal conmunication, Al varez 1989).

1, 2- Di phenyl hydrazine is used for the production of the drugs
phenyl but azone (trade nane Butazolidin, an anti-inflammatory agent) and
sul fi npyrazone (trade nane Anturane, a uricosuric agent for the treatnent of
gouty arthritis) (Barnhart 1988; Hughes 1981; Kornis 1982). These drugs are
made by the condensation of 1,2-di phenyl hydrazine with nalonic acid
derivatives to form pyrazolidi nedione structures. It is not clear fromthe
literature if the 1, 2-diphenyl hydrazine used in the condensation reaction is
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produced by the manufacturers that use it or if it is purchased by them as
an isol ated product.

4. 4 DI SPCSAL

Very little information was located in the literature concerning the
di sposal of 1, 2-diphenyl hydrazine. Dietrich et al. (1985) reported that wet
air oxidation (heating wastewater under pressure with the addition of an
oxygen-cont ai ni ng gas such as air) would renove 99. 88% of the
1, 2-di phenyl hydrazine in the water (initial concentration, 5000 ng/L). Wt
air oxidation can effectively treat agueous waste streans that are too
dilute to incinerate, yet too toxic to treat using biological processes.
Results of treatment by wet air oxidation are in keeping with the
observation that 1, 2-di phenyl hydrazi ne oxi di zes on standing to azobenzene
(Riggin and Howard 1979). Infornation regarding the anount of
1, 2- di phenyl hydrazi ne di sposed of in the United States was not |ocated in
the literature.



43
5. POTENTI AL FOR HUVAN EXPOSURE

5.1 OVERVI EW

1, 2- Di phenyl hydrazi ne oxidizes rapidly in the environment under aerobic
conditions, with a half-life in water as short as 15 minutes. This rapid
oxi dation coupled with the lack of straightforward sanpling nmethods nmekes the
assessnment of the literature difficult. For exanple, while a few
noni toring papers report the detection of 1,2-diphenylhydrazine in the
environnent, their anal ytical nethodol ogy suggests that it is unlikely that
1, 2- di phenyl hydrazi ne woul d have been detected even if present. In
addition, little information is available to assess the potential for
envi ronnental contami nation, making the estimation of environnmental releases
difficult. Therefore, not only is the significance of reported
environnental concentrations difficult to interpret, environnental
concentrations are difficult to predict. The fate, transport, and
di stribution of 1,2-di phenyl hydrazine in the environnent are uncertain
1, 2- Di phenyl hydrazi ne has been reported at 7 of 1177 sites in the Nationa
Priority List database (ATSDR 1990); the frequency of these sites within the
United States can be seen in Figure 5-1

5.2 RELEASES TO THE ENVI RONMENT
5.2.1 Air

No i nformati on concerning the rel ease of 1, 2-di phenyl hydrazine to air
was |located in the literature. The vapor pressure of 1, 2-diphenyl hydrazine
is low (2.6 x 10° nmHg at 25 C), indicating that little 1,2-di phenyl hydrazine
will volatilize from manufacturing and use operations. Dust generated fromthe
| oadi ng and of f-1oadi ng of 1,2-di phenyl hydrazi ne during use nay cause | oca
at nospheric concentrations. If present in water
1, 2- di phenyl hydrazine will probably oxidize to azobenzene before it
vol atilizes. Volatilization of 1,2-diphenyl hydrazine is not expected to be
an environmentally rel evant fate process given the |ow Henry's Law const ant
(9.42 x 10® atmm ol ).

5.2.2 Water

No i nformati on concerning the rel ease of 1, 2-di phenyl hydrazine to water
was |located in the literature. If discharged to water, detectable
concentrations will probably persist for only a short tine, since the halflife
of (100 npg/L) 1, 2-diphenyl hydrazine in wastewater is about 15 mnutes (Riggin
and Howard 1979, 1982)

5.2.3 Soi
No i nformati on concerning the rel ease of 1, 2-diphenyl hydrazine to soi

was |ocated in the literature. The manufacturing process for
1, 2- di phenyl hydr azi ne generates a sludge containing iron and/or zinc
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conpounds, probably along with small anpbunts of unextracted

1, 2- di phenyl hydrazi ne. Sone of this naterial may be disposed of in
landfills, but no information is avail abl e concerning the

1, 2- di phenyl hydrazi ne di sposal practices of the manufacturing industry.

5. 3 ENVI RONMVENTAL FATE
5.3.1 Transport and Partitioning

No i nformati on concerning the transport and partitioning of
1, 2-di phenyl hydrazine in the environnent was |ocated in the [iterature. In
wat er, 1, 2-di phenyl hydrazine is not expected to volatilize because of its
rapi d oxidation in aerated water (near-surface water) to azobenzene and its
| ow cal cul ated Henry's Law constant (9.42 x 10® atmm nol™) (Lynman et al
1982). The calcul ated |l og K, (2.76) suggests that 1,2-di phenyl hydrazi ne
may sorb to sedinments or suspended particles. This is based on the anal ysis
of Kenaga (1980), who stated that chemicals with a Koc <IOO tend to be
mobile in soil, while those with a K, > 000 tend to sorb. In soil
1, 2-di phenyl hydrazine is not expected to | each to groundwater, based on its
physi cal and chenical properties (i.e., 1,2-diphenyl hydrazine reacts rapidly
under environnental conditions and, based on its K, wll not rapidly |each
downward in the soil columm).

5.3.2 Transformati on and Degradati on
5.3.2.1 Air

No studies were |ocated regarding the rates or products of reaction of
1, 2- di phenyl hydrazi ne in the atnobsphere. Based on its behavior in aerated
wat er, 1, 2-di phenyl hydrazine may react rapidly in air to form azobenzene as
wel | as other products resulting fromthe abstraction of a hydrogen froma
ni trogen by hydroxyl radical. Atkinson (1987) devel oped a nethod to
estimate the hydroxyl radical (HOs) reaction rate based on structure.
this nethod, an overall reaction rate of 211 x 10" cm nol ecul e’ sec’
was cal cul ated, which yields a half-life of less than 2 hours for an
at nospheric HOs. concentration of 0.5 x 10° nolecules cm™ This is an
estimated annual ly averaged concentration for a 24-hour period (Atkinson
1985). 1, 2-Di phenyl hydrazi ne al so absorbs |ight above 290 nm (Sadt! er
I ndex, no date) and may be susceptible to photolysis. No information was
found concerning the characteristics of this potential reaction

5.3.2.2 Water

Very little information was | ocated concerning the fate of
1, 2-di phenyl hydrazine in water. Ri ggin and Howard (1979, 1982) reported the
results of a study on the stability of 1,2-diphenyl hydrazine in a nunber of
solvents including distilled water and wastewater. In distilled water at pH
values of 2, 4.7, 7, and 10 and at 4°C or at roomtenperature, less than 10%

of the initial 10 pg/L of 1,2-diphenyl hydrazine remained in the water after
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1 day. At pH 2, 1, 2-diphenyl hydrazi ne degraded to benzidine, while at pH 7
it degraded to an unidentifiable oxidizable product. At pH 10,

1, 2- di phenyl hydrazi ne degraded to azobenzene, and at pH 4.7, it degraded
into two unidentifiable products, which were not azobenzene or benzi di ne.
In secondary nunicipal sewage effluent, Riggin and Howard (1979, 1982)

reported that 100 pg/L of 1,2-diphenyl hydrazine had a half-1ife of about 15
m nutes in the presence of oxygen, and about 60 mi nutes when no oxygen was
present. These results suggest that 1, 2-di phenyl hydrazine is unlikely to
persist in the environment, particularly under aerobic conditions.

Weber and Wl fe (1986, 1987) reported that azobenzene, when incubated
inair with four anaerobic | ake sedi nents contai ni ng about 2-4% organic
matter, was reduced to aniline with a reaction half-Iife of about 2700-5700
m nut es, depending on the source and date of specinen collection
1, 2- Di phenyl hydr azi ne was not detected as an internmedi ate. The authors
postul ate a four-electron nechani sminvolving the internedi ate formation of
1, 2- di phenyl hydr azi ne.

In reporting the sane data, Tabak et al. (198la,b) and Patterson and
Kodukal a (1981) stated that 5 or 10 ng/L of 1, 2-diphenyl hydrazi ne was
degraded up to 80%when initially cultured with settled donmestic wastewater
Thi s degradation rate, however, was reduced to 40%in the case of the 10
ng/ L concentration, after the third subculture. The authors suggested that
a de-adaptive and toxification process was occurring with
1, 2-di phenyl hydrazine. It is unclear if the analytical nethods used by
t hese authors woul d have been able to detect 1,2-diphenyl hydrazine if
present. Both dissol ved organi c carbon and gas chromat ography (GC) anal yses
were perforned on the sanples. Considering the sanple preparation
procedures, however, the conmpound detected m ght not have been
1, 2- di phenyl hydrazi ne, but a deconposition product such as azobenzene.

5.3.2.3 Soi

No i nformati on concerning the fate of 1, 2-di phenyl hydrazine in soil was
located in the literature. Based on the fate of 1, 2-di phenyl hydrazine in
wat er and sedi ment, detectable concentrations probably will not persist for
| ong periods, but this nay depend on the initial concentration.

5.4 LEVELS MONI TORED OR ESTI MATED | N THE ENVI RONVENT

The rapi d oxidation of 1,2-diphenyl hydrazine in water to form
azobenzene and ot her conpounds makes its sanpling and analysis difficult.
Storing a sanpl e containing 1, 2-di phenyl hydrazi ne for even short periods can
result in conplete oxidation; in gas chromatography, 1,2-diphenyl hydrazine
i s oxidized to azobenzene upon injection onto the chromatographic col um
(Riggin and Howard 1982). Therefore, unless sanpling and analysis are
performed under conditions that will prevent oxidation or unless
concentrations of 1,2-diphenyl hydrazine in the sanple are very high
anal yses of environnmental sanples for 1, 2-diphenyl hydrazine are inaccurate
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(Ahuja et al. 1988; Riggin and Howard 1979). It is doubtful that the
concentrations neasured reflect on the concentrations present in the sanple
at the tine of collection (i.e., neasured concentrations woul d
Junderesti mate actual concentrations (R ggin and Howard 1982).

5.4.1 Air

No anbient air nonitoring for 1,2-di phenyl hydrazine was | ocated in the
literature. This may be due to both the rapid oxidation of
1, 2-di phenyl hydrazine and its | ow vapor pressure, which limt the anount of
1, 2-di phenyl hydrazi ne entering the atnosphere. In addition, no information
was | ocated suggesting that any studi es have sought but not found
1, 2- di phenyl hydr azi ne.

5.4.2 Wat er

Two reported identifications of 1,2-diphenyl hydrazine in water sanples
were located in the literature. Melton et al. (1981) reported that
1, 2- di phenyl hydrazi ne was present in Cncinnati, OH drinking water (river
wat er treated by coagulation, sand filtration, and chlorination).
1, 2- Di phenyl hydrazi ne was reported at a concentration of 1 ng/L. Since the
sanpl e preparation involved aeration and the origi nal sanple was
chlorinated, it is unclear if the detected material was 1, 2-di phenyl hydrazi ne.
Ri ggin and Howard (1982) found that, in addition to injection onto a GC
colum, either chlorination or aeration of a sanple resulted In total
di sappearance of 1, 2-di phenyl hydrazi ne. Tang et al. (1983) reported 1, 2-
di phenyl hydrazine in coal gasification wastewater at concentrations of 0.149

and 1.786 ug/L. Sanple preparation in this case involved separation into
classes by pH, liquid-liquid extraction, concentration, and gas

chr omat ogr aphy/ nass spectroscopy (GO Ms) anal ysis. No precautions were taken
to reduce the aeration of the sanple. Also, the analytical procedure indicates
that no 1, 2-di phenyl hydrazi ne woul d have been able to survive the conditions
of the sanple preparation and the detection may be of another chemnical or of

1, 2- di phenyl hydr azi ne from anot her source (e.g., deconposition of another
conpound to 1, 2-di phenyl hydrazi ne).

Hall et al. (1985) reported that no 1, 2-di phenyl hydrazine (less than

1 pug/L) was detected in the Nanticoke R ver near the Chesapeake Bay. The
anal ytical method involved liquid-liquid extraction, concentration, and
analysis by GC/M5. The Contract Laboratory Program statistical database
(queried April 13, 1987) reported that 1,2-diphenyl hydrazi ne has been
detected in water at 1 of 357 hazardous waste sites at a concentration of
96 ppb (CLPSDB 1987), and has been reported at 7 of 1177 sites in the
National Priority List database (ATSDR 1990). The U. S. EPA Contract
Laboratory Program uses GC nethods to anal yze the contam nants of interest.
Si nce 1, 2-di phenyl hydrazi ne oxi di zes to azobenzene in the GCinjector port
and bot h 1, 2-di phenyl hydrazi ne and azobenzene have the sane GC retention
time and nass spectra, reports of 1,2-di phenyl hydrazine fromthe Contract
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Laboratory Program nmay actually represent detections of 1,2-di phenyl hydrazi ne,
azobenzene, or both (see Chapter 6 for nore details).

5.4.3 Soi

1, 2- Di phenyl hydrazi ne has been identified in soil only at hazardous
waste sites. The Contract Laboratory Program statistical database (queried
April 13, 1987) reported that 1,2-di phenyl hydrazi ne has been detected in the
soil at 2 of 357 hazardous waste sites in both cases at 18,200 ppm ( CLPSDB
1987). The Contract Laboratory Program uses GC nethods to anal yze the
contami nants of interest. As discussed in Section 5.4.2, this may actually
represent detections of either 1,2-diphenyl hydrazine or azobenzene (see
Chapter 6 for nore details). Furthernore, the fact that identica
goncentrations were reported increases uncertainty about the validity of the

at a.

5.4.4 O her Media

1, 2- Di phenyl hydrazi ne has been assayed but not detected in fish sanples
fromthe Great Lakes area. Camanzo et al. (1987) reported that no
1, 2- di phenyl hydrazi ne was detected in fish sanples from 13 Lake M chi gan
tributaries and Grand Traverse Bay fish. Analyses were made by GO Ms and no
detection limts were given. Simlarly, DeVault (1985) reported that a
GC/ M5 did not identify any of the peaks present in fish sanples from G eat
Lakes Harbors and Tributaries as 1, 2-di phenyl hydrazi ne.

Phenyl but azone and sul fi npyrazone can hydrolyze to yield
1, 2-di phenyl hydrazi ne and t hese drugs may contai n sone 1, 2-di phenyl hydrazi ne
(Ahuja et al. 1988; Fabre et al. 1984; Matsui et al. 1983). Phenyl butazone
is a drug used for the treatnent of inflammatory conditions (e.g.
arthritis) and sul finpyrazone is used to treat gouty arthritis. Al though
potential exists for exposure to 1, 2-di phenyl hydrazine via fromtreatnment
with these drugs, no information regardi ng body burden was |located in the
literature.

5.5 GENERAL PCOPULATI ON AND OCCUPATI ONAL EXPOSURE

Virtually no information concerning general population or occupationa
exposure was located in the literature. General popul ati on exposure nay
cone fromthose on phenyl butazone or sul finpyrazone therapy, since these
drugs may contain sone 1, 2-di phenyl hydrazine (Fabre et al. 1984; Matsu
et al. 1983). The National Institute for Cccupational Safety and Health
(NIGsSH), National Cccupational Exposure Survey (NOES) reported as of My
1988 that 977 total enployees and 154 fenul e enpl oyees are potentially
exposed to 1, 2-di phenyl hydrazi ne (100% from act ual observations) (N OSH
1988).

The avail abl e database limts analysis of exposures in two ways.
First, very little information is avail able concerning the manufacturing
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processes used in the production of phenyl butazone and sul fi npyrazone, the
two drugs that use 1, 2-di phenyl hydrazine as a starting material. A better
under st andi ng of these processes would allow the estinmation of worker
exposure potentials. Second, dye nanufacturers in the United States no

| onger produce benzidi ne based dyes (the | ast nmanufacturer stopped
production in 1988) and the number of workers potentially exposed to

1, 2-di phenyl hydrazine is now |l ess than at the tinme of the NOCES survey cited
above. Thus, the survey may no | onger accurately reflect the nunber of

wor kers potentially exposed to 1, 2-di phenyl hydrazi ne.

5.6 POPULATI ONS W TH POTENTI ALLY H GH EXPOSURE

The only popul ations with potentially high exposure appear to be
persons receiving phenyl butazone or sulfinpyrazone therapy, those living
near hazardous waste sites, and those in occupations that manufacture or use
1, 2-di phenyl hydrazine. Very little information concerning these
popul ati ons, however, is available to clearly understand the extent of these
potential exposures.

5.7 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA, directs the Admi nistrator of ATSDR (in
consultation with the Adm nistrator of EPA and agenci es and prograns of the
Public Health Service) to assess whether adequate information on the health
ef fects of 1, 2-di phenyl hydrazine is avail able. Were adequate infornmation
is not available, ATSDR, in conjunction with the NTP, is required to assure
the initiation of a program of research designed to deternmine the health
ef fects (and techni ques for devel opi ng net hods to deternine such health
effects) of 1, 2-di phenyl hydrazi ne.

The foll owi ng categories of possible data needs have been identified by
a joint teamof scientists fromATSDR, NTP, and EPA. They are defined as
subst ance-specific informational needs that, if net would reduce or
elimnate the uncertainties of human health assessnent. In the future, the
identified data needs will be evaluated and prioritized, and a
subst ance-specific research agenda will be proposed.

5.7.1 ldentification of Data Needs

Physi cal and Chemi cal Properties. Physical and chem cal properties are
essential for estimating the partitioning of a chemical in the environment.
Data are available for only a few physical and chem cal properties of
1, 2-di phenyl hydrazi ne, and nost of these have limted experinenta
descriptions. Therefore, an evaluation of the accuracy of the data is
difficult. Specifically, neasured solubility, vapor pressure, Koc, pKa, and
Henry's Law constant at environnentally significant tenperatures would help
to renmove any doubt concerning the accuracy of the partitioning estimates,
especially in circunmstances where 1, 2-di phenyl hydrazi ne does not oxidize
rapi dly (such as when high concentrations are present). These data formthe
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basi s of much of the input requirenents for environmental nodels that
predict the behavior of a chemical under specific conditions including
hazardous waste landfills. In addition, the uncertainty in these
nmeasurenents can be used to estinmate the sensitivity of these properties in
determining the overall fate of 1,2-diphenyl hydrazine in the environment.

Producti on, Use, Release, and Di sposal. Production nmethods for
1, 2-di phenyl hydrazine are well described in the literature (including the
patent literature); there does not appear to be a need for further
information in this area. Uses of 1, 2-diphenyl hydrazine are docurented but
no recent production figures or detail ed descriptions of uses are avail abl e.
This information is useful for estimating the potential for environmenta
rel eases from manufacturing and use industries as well as the potentia
envi ronnental burden, but it is difficult to obtain in the detail desired
since it is considered confidential business information for those
i ndustries that manufacture 1, 2-di phenyl hydrazi ne. Rel ease information is
simlar to use information in that it is not obtained easily and can be used
to estimate environnental burdens and potentially exposed popul ati ons. A
Toxi ¢ Rel ease Inventory will provide sone of this information in the
future. Disposal information is useful for determ ning environnmental burden
and potential concentrations where environnmental exposures nmay be high
Data on different disposal nethods for 1,2-diphenyl hydrazine are | acking.
According to the Emergency Pl anning and Community Right to Know Act of 1986
(EPCRTKA), (8313), (Pub. L. 99-499, Title IIl, 8313), industries are
required to submt release information to the EPA. The Toxic Rel ease
Inventory (TRI), which contains release information for 1987, becane
avail able in May of 1989. This database will be updated yearly and shoul d
provide a nore reliable estimte of industrial production and em ssion

Envi ronnental Fate. Photol ysis, photooxidation, and cheni cal oxidation
studies in air and water are |acking, as are persistence studies in soil and
groundwat er. These ki nds of studies are inportant since they address the
fundanental renoval mechani sns avail able to 1, 2-di phenyl hydrazine in the
environnent. In addition, renobval nechani sns such as at nospheric
phot ooxi dati on may be several orders of nmgnitude faster than any ot her
renoval nechani sm understandi ng these reactions is crucial to an
under standi ng of the fate of 1,2-diphenyl hydrazine in the environnent.

Bi odegradati on studies in water may not be inportant, even though they are
I acki ng, since 1,2-di phenyl hydrazi ne oxidi zes rapidly.

Bi oavail ability from Environnental Media. No studies were | ocated
regardi ng the bioavailability of 1,2-diphenyl hydrazine from environnental
nmedi a, but |ack of these data does not necessarily indicate a | ack of
bi oavailability. As exposure to 1, 2-di phenyl hydrazi ne could occur at waste
sites by dermal contact with contam nated soil or by ingestion of
contam nated soil, it would be useful to know if dermal or oral absorption
of 1, 2-di phenyl hydrazi ne from environmental nedia could occur. Information
on dernmal absorption of 1,2-di phenyl hydrazine fromother nmedia is not
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avai | abl e, but qualitative evidence indicates that 1,2-diphenylhydrazine in
diet or oil nedia is absorbed fromthe gastrointestinal tract (Section 2.3).

Food Chai n Bi oaccunul ation. 1, 2-Di phenyl hydrazine reacts rapidly in
water to form azobenzene and ot her oxidation products (half-life in
wast ewater is 60 minutes). Because of this and based upon the | og
octanol /water partition coefficient, no bioaccunulation is expected in any
aquatic organi sm

Exposure Levels in Environnental Media. Environmental nonitoring data
are not available or are of questionable accuracy for water, soil, and air
These data woul d be hel pful in determining the anbient concentrations of 1,2-
di phenyl hydrazi ne so that exposure estimates for the general popul ation could
be made as well as 1, 2-di phenyl hydrazi ne exposure estimtes for terrestria
and aquatic organi sns.

Exposure Levels in Humans. The database for exposure levels in humans is
very limted, and it is unclear if an exposed popul ati on exists given the
rapi d di sappearance of 1, 2-di phenyl hydrazine fromthe environment. While a
nore conpl ete database would be hel pful in determning the current exposure
I evel s and thereby estinmating the average daily dose associated with various
scenarios (e.g., living near a hazardous waste site, taking phenyl butazone), a
nunber of factors limt establishing such a program including the |ack of
appropriate anal ytical nethods.

Exposure Registries. An exposure registry is not available. The

devel opnent of such a registry would be a useful reference tool in
assessi ng exposure levels and frequency. In addition, a registry would

al | ow an assessnent of the variations In exposure concentrations from for
exanpl e, geography, season, regulatory actions, presence of hazardous waste
landfills, or manufacturing and use facilities. These assessnents, in

turn, would provide a better understanding of the need for research or data
acqui sition based on the current exposure concentrations.

5.7.2 On-Going Studies

No on-going studies were |located in the literature.
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The purpose of this chapter is to describe the anal ytical nethods that
are avail able for detecting and/or neasuring and nonitoring
1, 2-di phenyl hydrazine in environnental nedia and in biol ogical sanples. The
intent is not to provide an exhaustive |ist of analytical methods that could
be used to detect and quantify 1,2-diphenyl hydrazine. Rather, the intention
is toidentify well-established nethods that are used as the standard
net hods of analysis. Many of the anal ytical nethods used to detect
1, 2- di phenyl hydrazi ne in environmental sanples are the nethods approved by
federal agencies such as EPA and the National Institute for Cccupationa
Safety and Health (NICSH). O her nethods presented in this chapter are
those that are approved by a trade association such as the Association of
Oficial Analytical Chemsts (AOAC) and the American Public Health
Associ ation (APHA). Additionally, analytical nethods are included that
refine previously used nethods to obtain | ower detection limts, and/or to
i mprove accuracy and precision

6.1 Bl OLOG CAL NMATERI ALS

No adequate nethods were |ocated for the anal ysis of
1, 2-di phenyl hydrazine in biological nmaterials. Wiile thin-layer
chr omat ogr aphy net hods have been published, it is not clear if these nethods
woul d be capabl e of resolving 1, 2-di phenyl hydrazi ne from degradati on
products that appear rapidly in a sanple upon standing (Bolton and Giffiths
1978; Dutkiewi cz and Szymanska 1973). These products (some unidentified)
are produced rapidly, and vary depending on the exact conditions (see
below). In addition, none of the netabolites identified (e.g., benzidine,
aniline) are suitable surrogates since they cannot be |inked exclusively to
1, 2- di phenyl hydrazi ne exposure, but nay result from exposure to other
chemical s (and possi bly drugs; see above).

6. 2 ENVI RONVENTAL SAMPLES

Adequat e anal ytical methods exist for the analysis of
1, 2-di phenyl hydrazi ne in environnmental sanples and are presented bel ow.
However, adequate nethods are not available for the sanpling, sanple
preservation, and sanple preparation (extraction) of environnmental nedia.
Nei t her EPA nor NI OSH have standard nethods for anal yzi ng
1, 2-di phenyl hydrazi ne in any medium 1, 2-di phenyl hydrazine is no | onger on
t he Target Compound List (TCL) for the Contract Laboratory Program but is
identified as a seni-volatile conmpound (EPA 1987a). Riggin and Howard

(1982) reported that 1,2-diphenyl hydrazine at 100 pg/L in a municipal sewage
ef fluent (after secondary treatnment) had a tinme to 50% di sappearance of 15
mnutes (it degraded conpletely within 1 hour), but the half-life was
extended to 60 m nutes when the wastewater was deaerated. Al so, the authors
stated that 1, 2-diphenyl hydrazine " analysis in wastewater is virtually
meani ngl ess, since the DPH | evel determ ned cannot be directly related to
the DPH in the sanple at the tinme of collection." This limtation nay apply
to all environnental nedia, depending on the exact conditions used to
acquire and store the sanple, as well as the sanple itself. Even excell ent
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nmet hods for the analysis of 1,2-di phenyl hydrazine will not necessarily yield
concentrations that are representative of the concentrations present in the
medi um sanpl ed

Extracting and concentrating the 1,2-di phenyl hydrazine in an
environnental sanple may give poor results. R ggin and Howard (1979)
reported that 1,2-di phenyl hydrazi ne extraction fromwater was
"irreproduci bl e* because of instability when the extract was concentrated.
An extraction efficiency of nmore than 50% was reported for chloroform
extraction at pH 7. If stored for |longer than 1 day, however, the extract
contained |l ess than 10% of the initial 1,2-diphenyl hydrazine concentration
At different pH val ues, 1,2-diphenyl hydrazine degraded into different
products, not all of which were identifiable. This lack of clearly
identifiable degradation products nakes identification of a degradation
product as a surrogate for 1, 2-di phenyl hydrazine difficult. Ahuja et al
(1988) found that extraction of 1,2-di phenyl hydrazi ne in water contai ning
THAM buffer (pH 9.2) showed only 0.9% 1 oss over 30 minutes, although
chr omat ogr aphy was perforned within 30 m nutes of extraction. Although this
procedure was applied to pharnmaceutical analysis, there is no apparent
reason to believe it will not work for environmental analysis.

In addition, Riggin and Howard (1982) reported that analytica
standards of 1, 2-di phenyl hydrazi ne prepared in benzene, nethylene chloride,
net hanol, triethyl am ne, acetonitrile, or acetic acid deconposed
conpletely in 3 days or less. Matsui et al. (1983) reported that
1, 2-di phenyl hydr azi ne was oxi di zed to azobenzene in n-hexane solution at a
rate of about 5% hr; flushing the n-hexane with nitrogen reduced the
conversion rate to about 4%in 2 hours. These authors also found that
nitrogen flushed standards were stable over a |-hour period, based on the
det ector response factors during |liquid chromatography. These limtations
shoul d be considered when interpreting anal ytical results.

Ri ggin and Howard (1982) reported that 1,2-diphenyl hydrazine

“. . . instantaneously deconposes to azobenzene in the GC injection port." The

ahthors further stated that:

"It is interesting to note that only one peak resulted from DPH
injection. Cccasionally, it was found that a second, |ater

el uting peak was present . . . . but this was not always the case
This additional conmponent may have been a sol ution deconposition
product . "

Because of this, GC, including GO M5, does not appear to be an acceptable
anal ytical tool for the analysis of 1,2-diphenyl hydrazine in any sanple.

Ri ggin and Howard (1979, 1982), Matsui et al. (1983), Fabre et al
(19841, and Ahuja et al. (1988) reported that Hi gh Perfornance Liquid
Chr omat ography (HPLC) with UV or el ectrochem cal detection is capabl e of
anal yzi ng 1, 2-di phenyl hydrazi ne. Reversed phase chronat ographi c col ums
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have been used nobst often (Ahuja et al. 1988; Fabre et al. 1984; Riggin and
Howard 1979, 1982). Cyano-ani no pol ar bonded phase columms al so have been
used (Matsui et al. 1983). Using a reversed phase and UV detection, the

m ni mum anmount detected (on columm anounts) is approximtely 6-7 ng and the
m ni mum amount quantifiable is less than 1 pg (Ahuja et al. 1988; Fabre

et al. 1984; Matsui et al. 1983).

In conclusion, HPLC is preferred over GC for anal ysis of
1, 2-di phenyl hydrazi ne. Sanpl e preservation and extracti on nmet hods need
i mprovenent.

6.3 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCIA, directs the Adm nistrator of ATSDR (in
consultation with the Adm ni strator of EPA and agenci es and prograns of the
Public Health Service) to assess whether adequate information on the health
ef fects of 1, 2-di phenyl hydrazine is avail able. Were adequate infornmation
is not available, ATSDR, in conjunction with the NTP, is required to assure
the initiation of a program of research designed to deternmine the health
effects (and techni ques for devel opi ng nmethods to determi ne such health
ef fects) of 1, 2-diphenyl hydrazine.

The foll owi ng categories of possible data needs have been identified by
a joint teamof scientists fromATSDR, NTP, and EPA. They are defined as
subst ance-specific informati onal needs that, if net would reduce or
elimnate the uncertainties of hunman health assessment. In the future, the
identified data needs will be evaluated and prioritized, and a
subst ance-specific research agenda will be proposed.

6.3.1 Identification of Data Needs

Met hods for Determ ning Bi omarkers of Exposure and Effect. No
bi omar ker that can be associated quantitatively with exposure to 1, 2-
di phenyl hydrazi ne has been identified (see Section 2.5). No adequate
net hods are available for the analysis of 1,2-di phenyl hydrazine in
bi ol ogi cal materials. If this information were available, it would allow
both investigators and reviewers to assess the accuracy and uncertainty of
t he net hods used in toxicological studies. Furthernore, the ready
availability of tested anal ytical methods, including sanple preservation
woul d permt a standardi zed approach to the analysis of biological materials
to assist in measuring human exposure and nonitoring effects in hunans.
Adequat e nmet hods appear to be available for the analysis of 1, 2-
di phenyl hydrazi ne netabolites in biological materials. Metabolites include
azobenzene and aniline, both of which appear to be anenable to anal ysis by
standard nethods. 1, 2-Di phenyl hydrazine and its netabolites, however, have
not been established as a quantitative bi omarker of exposure to
1, 2- di phenyl hydr azi ne.



56
6. ANALYTI CAL METHCDS

No bi omarker that can be associated quantitatively with effect has been
identified (see Section 2.5). Thus, there are no analytical nethods for the
determ nati on of bionarkers of effect for 1,2-di phenyl hydrazi ne.

Met hods for Determ ning Parent Conpound and Degradation Products in
Envi ronnental Media. Wile anal ytical nmethods appear to be avail able for the
anal ysis of 1, 2-di phenyl hydrazi ne, no nethods were found for the preservation
of 1, 2-di phenyl hydrazine in anbient air, water, or soi
sanmpl es. Such nethods woul d al |l ow t he devel opnent and anal ysis of a
noni toring program designed to better assess the concentrations of
1, 2-di phenyl hydrazi ne in and around hazardous waste sites.
Met hods for Determ ni ng Degradati on Products in Environnental Media
Adequat e net hods are available for the anal ysis of sone
1, 2-di phenyl hydr azi ne degradati on products in environmental nedia; however,
not all of the nmmjor degradation products have been identified. In
addi tion, the nunber and nature of degradation products appear to change
dependi ng on conditions (e.g., pH). The devel opment of adequate anal ytica
nmet hods for identifying degradati on products would allow a nmonitoring
program desi gned to assess the anbient concentrations of
1, 2-di phenyl hydr azi ne degradati on products in environmental nedia to be
establ i shed; this would provide information concerning both human and
envi ronnental exposure, since it would allow an estimation of the
concentration of 1,2-diphenyl hydrazine in environmental nedia to be
established prior to degradation. The devel opment of anal ytical nethods,
however, must be subsequent to generalized environmental fate studies that
identify the degradation products. A standardi zed nmet hod could then be
devel oped using spi ke recoveries fromdifferent nedia to deternine the
recovery efficiencies and precision and accuracy of the nethod.

6.3.2 On-going Studies

No studi es were | ocated regardi ng on-going anal yti cal methods
devel opnent for 1, 2-di phenyl hydrazi ne.



57
7. REGULATI ONS AND ADVI SORI ES

Nati onal and state regul ati ons and advi sories pertinent to hunman
exposure to 1, 2-di phenyl hydrazine are sumrmarized in Table 7-1. Guidance
fromthe Wrld Health Organization (WHO and the International Agency for
Research on Cancer (I ARC) is not avail able.



TABLE 7-1.

Regulations and Advisories Applicable to 1,2-Diphenylhydrazine

Agency Description Value Reference
National
Regulations:
a. Nonspecific media:
EPA OERR Reportable quantity 1 pound (statutory) EPA 1987b
10 peunds (proposed) 40 CFR 117 and 302
EPA OSW Hazardous waste Not applicable 40 CFR 261
Groundwater monitoring list Not applicable 40 CFR 264
Guidelines:
a. Air: 4
EPA Inhalation unit risk 2.2 x 1074 (ug/m®y1 @ EPA 1988a
b. Water: 5 1
EPA Drinking water unit risk 2.2 x 10 7 (ug/L) a EPA 1988a
EPA OWRS Ambient water quality criteria b
Ingesting water and organisms 4 ng/L, 42 ng/L, 422 ng/LE: , EPA 1980
Ingesting organisms only 56 ng/L, 560 ng/L, 5600 ng/L@" EPA 1980
c. Other:
EPA Carcinogenic classification Group BZ‘_:1 1 EPA 1988a
Cancer slope factor 8.0 x 10 ° (mg/kg/day)
State
Guidelines:
a. Air: Acceptable ambient air concentration 3
Florida-Tampa 0.01 mg/m~ (8 hr) NATICH 1988
New York 3.3 ﬂg/n§ (annual) NATICH 1988
North Dakota gacTd NATICH 1988
b. Water: Drinking water
Kansas 0.45 ug/L FSTRAC 1988
Minnesota 0.45 ug/L FSTRAC 1988

3calculated from cancer slope factor of 8.0 x ‘lO"l (ng/kg/day)'1.
beriteria corresponding to cancer risk levels of 1077, 1076, and 10°5.

d

Group B2 - Probable human carcinogen, based on sufficient evidence from animal studies.
Best available control technology.

EPA = Environmental Protection Agency; OERR = Office of Emergency and Remedial Response; OWRS = Office of Water
Regulations and Standards; OSW = Office of Solid Waste.

L
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Acut e Exposure -- Exposure to a chemical for a duration of 14 days or |ess,
as specified in the Toxicol ogi cal Profiles.

Adsorption Coefficient (Koc) -- The ratio of the anmpbunt of a chenica
adsor bed per unit weight of organic carbon in the soil or sedinent to the
concentration of the chemical in solution at equilibrium

Adsorption Ratio (Kd) -- The amount of a chemi cal adsorbed by a sedi nent or
soil (i.e., the solid phase) divided by the anpbunt of chemical in the
solution phase, which is in equilibriumwth the solid phase, at a fixed
solid/solution ratio. It is generally expressed in mcrograns of chem ca
sorbed per gram of soil or sedinment.

Bi oconcentration Factor (BCF) -- The quotient of the concentration of a
chemical in aquatic organisns at a specific tine or during a discrete tine
peri od of exposure divided by the concentration in the surrounding water at
the sane tine or during the sane peri od.

Cancer Effect Level (CEL) -- The | owest dose of chemical in a study, or
group of studies, that produces significant increases in the incidence of
cancer (or tunors) between the exposed population and its appropriate
control

Car ci nogen -- A chemi cal capabl e of inducing cancer

Ceiling Value -- A concentration of a substance that should not be
exceeded, even instantaneously.

Chroni ¢ Exposure -- Exposure to a chemical for 365 days or nore, as
specified in the Toxicol ogical Profiles.

Devel opnental Toxicity -- The occurrence of adverse effects on the
devel opi ng organismthat may result from exposure to a chemical prior to
conception (either parent), during prenatal devel opnent, or postnatally to
the tine of sexual maturation. Adverse devel opnental effects nmay be
detected at any point in the life span of the organism

Enbryotoxicity and Fetotoxicity -- Any toxic effect on the conceptus as a
result of prenatal exposure to a chem cal; the distinguishing feature
between the two ternms is the stage of devel opment during which the insult
occurred. The ternms, as used here, include nal formati ons and vari ati ons,
altered growth, and in utero death.

EPA Health Advisory -- An estimate of acceptable drinking water levels for a
chem cal substance based on health effects information. A health advisory is
not a legally enforceable federal standard, but serves as technical guidance
to assist federal, state, and local officials,
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| mredi atel y Dangerous to Life or Health (IDLH) -- The maxi mum environment a
concentration of a contam nant from which one could escape within 30 mn

wi t hout any escape-inpairing synptons or irreversible health effects.

I nternedi ate Exposure -- Exposure to a chemical for a duration of 15-364 days
as specified in the Toxicol ogi cal Profiles.

I mmunol ogi ¢ Toxicity-- The occurrence of adverse effects on the i mune
systemthat may result from exposure to environmental agents such as
chem cal s.

In Vitro -- Isolated fromthe |iving organismand artificially nmaintained,
as in a test tube.

In Vivo -- Cccurring within the I'iving organi sm

Let hal Concentration(yo) (LGCs) -- The |l owest concentration of a chemcal in

air which has been reported to have caused death in humans or animals.

Lethal Concentration(s) (LGCsy) -- A calculated concentration of a chemcal in
air to which exposure for a specific length of time is expected to cause death
in 50% of a defined experinental aninmal popul ation

Let hal Dose(1o) (LDig) -- The | owest dose of a chenical introduced by a
route other than inhalation that is expected to have caused death in humans
or ani mal s.

Let hal Dose(s) (LDsg) -- The dose of a chenical which has been cal cul ated
to cause death in 50% of a defined experinental animal popul ation

Lethal Time(sy) (LTsg) -- A calculated period of tine within which a
specific concentration of a chemical is expected to cause death in 50% of a
defined experimental aninmal popul ation.

Lowest - Cbserved- Adver se- Ef fect Level (LOAEL) -- The | owest dose of chemical in
a study, or group of studies, that produces statistically or biologically
significant increases in frequency or severity of adverse effects between the
exposed popul ation and its appropriate control

Mal formations -- Permanent structural changes that may adversely affect
survival, devel opnent, or function

M nimal Risk Level -- An estimate of daily human exposure to a chem cal that
is likely to be without an appreciable risk of deleterious effects
(noncancerous) over a specified duration of exposure.
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Mut agen -- A substance that causes nmutations. A nutation is a change in the
genetic material in a body cell. Mitations can lead to birth defects,
m scarri ages, or cancer.
Neurotoxicity -- The occurrence of adverse effects on the nervous system

foll owi ng exposure to chemi cal

No- Qbser ved- Adver se- Ef fect Level (NOAEL) -- The dose of chem cal at which
there were no statistically or biologically significant increases in
frequency or severity of adverse effects seen between the exposed popul ati on
and its appropriate control. Effects may be produced at this dose, but they
are not considered to be adverse.

Cct anol -Water Partition Coefficient (Kyw) -- The equilibriumratio of the
concentrations of a chemcal in n-octanol and water, in dilute solution

Perm ssi bl e Exposure Linmt (PEL) -- An allowabl e exposure level in
wor kpl ace air averaged over an g-hour shift.

gl* -- The upper-bound estimte of the | ow dose sl ope of the dose-response
curve as determned by the multistage procedure. The gL* can be used to
cal cul ate an estinmate of carcinogenic potency, the increnental excess cancer

risk per unit of exposure (usually pg/L for water, ng/kg/day for food, and
pug/ m for air).

Ref erence Dose (RfD) -- An estinate (with uncertainty spanning perhaps an
order of magnitude) of the daily exposure of the human population to a
potential hazard that is likely to be without risk of deleterious effects
during a lifetine. The RFD is operationally derived fromthe NOAEL (from

ani mal and hunman studi es) by a consistent application of uncertainty factors
that reflect various types of data used to estimate RfDs and an additiona
nodi fying factor, which is based on a professional judgnment of the entire
dat abase on the chemical. The RfDs are not applicable to nonthreshold

ef fects such as cancer

Reportable Quantity (RQ -- The quantity of a hazardous substance that is
consi dered reportabl e under CERCLA. Reportable quantities are (1) 1 Ib or
greater or (2) for selected substances, an ampount established by regul ation
ei ther under CERCLA or under Sect. 311 of the Cean Water Act. Quantities
are neasured over a 24-hour period.

Reproductive Toxicity -- The occurrence of adverse effects on the
reproductive systemthat may result from exposure to a chenical. The
toxicity nay be directed to the reproductive organs and/or the rel ated
endocri ne system The manifestation of such toxicity may be noted as
alterations in sexual behavior, fertility, pregnancy outcones, or

nodi fications in other functions that are dependent on the integrity of
this system
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Short-Term Exposure Limt (STEL) -- The maxi mum concentration to which
wor kers can be exposed for up to 15 min continually. No nore than four
excursions are allowed per day, and there nmust be at |east 60 nin between
exposure periods. The daily TLV-TWA may not be exceeded.

Target Organ Toxicity -- This termcovers a broad range of adverse effects
on target organs or physiol ogical systens (e.g., renal, cardiovascul ar)
extending fromthose arising through a single |imted exposure to those
assuned over a lifetinme of exposure to a chemni cal

Teratogen -- A chemical that causes structural defects that affect the
devel opnent of an organi sm

Threshold Limt Value (TLV) -- A concentration of a substance to which nost
wor kers can be exposed without adverse effect. The TLV nay be expressed as
a TWA, as a STEL, or as a CL.

Ti me- Wi ghted Average (TWA) -- An all owabl e exposure concentration averaged
over a nornal 8-hour workday or 40-hour workweek.

Toxi c Dose (TDsy) -- A calcul ated dose of a chemical, introduced by a route
other than inhalation, which is expected to cause a specific toxic effect in
50% of a defined experinental animal popul ation

Uncertainty Factor (UF) -- A factor used in operationally deriving the RID
fromexperinental data. UFs are intended to account for (1) the variation
in sensitivity ampong the menbers of the human popul ation, (2) the
uncertainty in extrapolating aninmal data to the case of human, (3) the
uncertainty in extrapolating fromdata obtained in a study that is of |ess
than lifetine exposure, and (4) the uncertainty in using LOAEL data rather
than NOAEL data. Usually each of these factors is set equal to 10.



71
APPENDI X: PEER REVI EW

A peer review panel was assenbled for 1,2-di phenyl hydrazi ne. The
panel consisted of the follow ng nmenbers: Dr. Judith S. Bellin, Private
Consul tant; Dr. Rolf Hartung, Departnment of Environnental and I|ndustrial
Heal th, University of Mchigan; Dr. Mchael Norvell, Private Consultant; and
Dr. Richard Carchman, Departnent of Pharnmacol ogy and Toxi col ogy, Medica
Col l ege of Virginia. These experts collectively have know edge of 1, 2-

di phenyl hydrazi ne' s physical and chem cal properties, toxicokinetics, key
heal t h end points, nechani sns of action, human and ani mal exposure, and
gquantification of risk to humans. Al reviewers were selected in conformty
with the conditions for peer review specified in Section 104(i)(13) of the
Cbnpaegensive Envi ronnent al Response, Conpensation, and Liability Act as
anended.

A joint panel of scientists from ATSDR and EPA has revi ewed the peer
reviewers' comments and determ ned which comments will be included in the
profile. Alisting of the peer reviewers' conments not incorporated in the
profile, with brief explanation of the rationale for their exclusion, exists
as part of the admnistrative record for this conpound. A list of databases
reviewed and a |ist of unpublished docunents cited are also included in the
admi ni strative record.

The citation of the peer revi ew panel should not be understood to

inmply its approval of the profile's final content. The responsibility for
the content of this profile lies with the Agency for Toxic Substances and
Di sease Registry.
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