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2. HEALTH EFFECTS

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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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.



19
2. HEALTH EFFECTS

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
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.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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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
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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.



	2. HEALTH EFFECTS
	2.1 INTRODUCTION
	2.2 DISCUSSION OF HEALTH EFFECTS BY ROUTE OF EXPOSURE
	2.2.1 Inhalation Exposure
	2.2.1.1 Death
	2.2.1.2 Systemic Effects
	2.2.1.3 Immunological Effects
	2.2.1.4 Neurological Effects
	2.2.1.5 Developmental 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
	2.2.2.2 Systemic Effects
	2.2.2.3 Immunological Effects
	2.2.2.4 Neurological Effects
	2.2.2.5 Developmental Effects
	2.2.2.6 Reproductive Effects
	2.2.2.7 Genotoxic Effects
	2.2.2.8 Cancer

	2.2.3 Dermal Exposure
	2.2.3.1 Death
	2.2.3.2 Systemic Effects
	2.2.3.3 Immunological Effects
	2.2.3.4 Neurological Effects
	2.2.3.5 Developmental Effects
	2.2.2.3.6 Reproductive Effects
	2.2.3.7 Genotoxic Effects
	2.2.3.8 Cancer


	2.3 TOXICOKINETICS
	2.3.1 Absorption
	2.3.1.1 Inhalation Exposure
	2.3.1.2 Oral Exposure
	2.3.1.3 Dermal Exposure

	2.3.2 Distribution
	2.3.2.1 Inhalation Exposure
	2.3.2.2 Oral Exposure
	2.3.2.3 Dermal Exposure

	2.3.3 Metabolism
	2.3.4 Excretion
	2.3.4.1 Inhalation Exposure
	2.3.4.2 Oral Exposure
	2.3.4.3 Dermal Exposure


	2.4 RELEVANCE TO PUBLIC HEALTH
	2.5 BIOMARKERS OF EXPOSURE AND EFFECT
	2.5.1 Biomarkers Used to Identify or Quantify Exposure to 1,2-Diphenylhydrazine
	2.5.2 Biomarkers Used to Characterize Effects Caused by 1,2-Diphenylhydrazine

	2.6 INTERACTIONS WITH OTHER CHEMICALS
	2.7 POPULATIONS THAT ARE UNUSUALLY SUSCEPTIBLE
	2.8 ADEQUACY OF THE DATABASE
	2.8.1 Existing Information on Health Effects of 1,2-Diphenylhydrazine
	2.8.2 Identification of Data Needs
	2.8.3 On-going Studies





