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At the request of the Toxicology Branch, a peer review
committee consisting of representatives from cdifferent Offices
met on June 5, 1887 to discuss the comments razised by the FIFRA
Scientific Advisory Parel relative to Cyanazine. ﬁ@ammgendations
from the peer review committee are attached to this memo??hdgg.
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PEER REVIEW DOCUMENT FOR CYANAZINE (BLADEX)

BACKGROUND

Qral administraticn of Technical Cyanazine induced develop-
mental toxicity (including malformations) in rabbits and rats.
From the rabbit oral developmental toxicity data, both maternal
and fetal developmental toxicity NOELs were established at 1
mg/kg and both LELs at 2 mg/kg.

Cermal application of Technical Cyanazine produced irritation
in rabbits at all doses tested (96, 283, 573, and 955 mg/kg)
but, frank maternal toxicity {body weight depression and food
consumption reduction) was observed only at 283 mg/kg and above.
A maternal NOEL was established at less than 96 mg/kg based upon
dermal jrritation., Developmental toxicity {(delaved ossification)
was found at 955 mg/kg {LEL) and a dermal developmental toxicity
NOEL was esteblished at 573 mg/kg

In the rat, a dermal absorption rate of 2% was demonstrated.

The Federal Inse

cticide, Fungicide, and Rodenticide Act
(FIFRA)'SC entific Advi
c

d
sory Panel (SAP) m=t on Mzarch 24, 1987 to._

discuss the sc Tentific issues related to Cyznazine. Pecommendat: o"s
and jssues raised by the SAP were addressed in the final report
dated Maerch 31, 1987 and are highlighted in this document. A Peer
Review Committee (PRC) wzs convened on Jure 5, 19&%7 to discuss

the issues raised by the SAP end recommerdations Trom the PRC are
presented as follows:

Issue # 1

SAP Comment:

The FPanel believes that the toxic endpoint that should be
used is systemic toxicizy. The latter only occurred at doses
that were maternelly toxic and maternal systemic toxicity cccurred
2t leower exposures. Thus a lcwer margin of safety exists for
adult animals than for the develeping fetus.

Peer Review Committee Response:

The PRC believes t~mat the panel recommendaticn applies only
to the dermal and not ¢o2 the oral developmental teorxicity data.
In the latter, developra2ntal toxicity occurs at 2 dose which is
also maternallv toxic {>oth maternal and developmental toxicity
LELs are 2 mg/kg}. In the dermal study, developmental toxicity
occurs at & dose higher *han that producing maternal toxicity.
Consequently, if the ra-cin of safety {(ratio of NDIL to estimated
Fyman exposure} i ol cted based upon the der=mal maternal
ROEL irstead of th vziopmental toxicity ~OEL, &s suggested by
tne SAP, a lower m ir of safety would resuit. “awever, the
use of *he materna t., regardless of the route of exposure,
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in calculating the margin of safety may not be justified since:

a. Maternal toxicity end points determined from a developmental
texicity study (body weight, organ weight, food consumption,
ciinical signs) are insensitive parameters which require scientific
Judgement on & case-by-case basis. 7o be helpful, end points of
meternal toxicity should extend to clinical chemistry, hemztology,
histopathoicgy, etc. These parameters are Fresently not reguired
in & conventional teratology study.

b. DTevelopmental toxicity manifestaticns may or may not be
asscciated with maternal toxicity.

€. As a screening test, a developrmental toxicity study does not
allew characterization of subtle changes in svstemic toxicity and
the length of exposure (10 days) is not acequate to detect every
possible systemic effects.

d. Manifestations of maternal systemic toxicity may result fror
repeated exposures whereas marnifestations of cevelcpmental toxicity
are more likely resulted from single exposure.

e. To truly protect human workers, a lcwest systemic NOEL

from the most sensitive species should be usec. This lowest
systemic NOEL may be obtained from .z chronic.cr subehronic-study -
and not necessarily from a developmertal toxicity study. Howesver,
if the maternal NOEL is the lowest, then, it may be used to

assess risk zssociated with adult numan exposures,

issue Ne, 27

SAF Cormert:

Jevelor—ental toxicity occurred at materrally toxic dcses
and maternal systemic toxicity cccurred at lower exposures T

ranel believes that tne EPA is correct 3n reguiring the lznzl
changes to rzduce applicator expcsure, but that it should rct
state that tZirth defects are the rezsorn.
Feer RPeview Lommittee kespense:

The Panel! recommenrdztion relative to "matarna) toxicity
occurrea at iower doses than developmertal toxicity" gpplierc
orly to the cermel developmental toxicity data. By the ore:
route of zcdministration, developmertal toxicity and materned
toxicity are cbserved at the same cose level (bcth NOELls anc LILs
ére establisred at 1 ang 2 mg/kg, respectivelyi. The fgercyv's
Guicdeline for the Health Assessment of Suspect Develogrmental
Toxicants 71%96) states that "when developmental effects are
produced cnly at maternally toxic doses, the types of developmental
effects shoulzd be examined cerefully, and not discounted as
beinrg ceconcery to maternal toxicity, Current irfcrration ¢
iracecuete to assume that develocrental effects at raternally
texic coses rasult only from thne ~aterna) toxizity: rather, when
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the lowest observed eifect level is the same for the adult and
developing organisms, it may simply indicate that both are sensitive
to that dose level. Moreover, the maternal effects may be reversible
while effects on the offspring may be permanent.’

There are only four ways (death: structural abnormelity: altered
growth, and functional deficiency) for a developing organism to
signal injury induced by pesticides. Which of the four enc

points is used to identify adverse effects is not highly relevant
since it is the dose and nct the types of defects that are important
to rish characterization. The developrental toxicity hazerd of
Cvarazine is identified by the oral route 0f administretion
(structural abnormalities) and is confirmed by the c¢ermal route
{altered growth: delayed ossification). Stating that "birth

defects are not producted by the dermal route' mzy not be appropriate
since one type of developnental texicity manifestation (alte"nd
growth) has been observed in this study. Further, the PRC believes
that no definitive conclusion could te mace relative to the
developmental toxicity potential of Cyanazine by the dermal

route due to limitations and restrictions of this type of study
cdesicn. Based on the questionable reliability eand predictability

of dermal developmental toxicity study, more effort and emphasis
should be directed to this area of reproductive toxicology.
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from the data aveilable, there is evicdence to sucgest that
razine ‘s 2 developmental toxicity. By the orail route of
inistration, cdeveloprental toxicity occurs at meternealliy toxic
s. This fi nd'nc simply indicates that both the mothers and
veloping organisms are sernsitive to that dcse level and the
fects on the offspring carnot be discounted as secondary to the
By the dermal route of administration, developmental

ics ‘ty occurs at ¢dcses higher than those producing maternal
] However, the use of the maternal NOEL, as suggested by
LP, to cal cu]ate the marcin of safety (MOS) for occupational
rs s rot glways Justified. Instead, the PRL zelieves that
frorm g G0-day cdermel rat study or a Zl-dog cermal stucy

be more appropriate to assess the guestion of systemic

ity in acricultural workers.,
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At the present time, the Office of Pesticide FPrograms (0PP)
u-a:eves that one apprcach to characterize risk from a cdevelopmentel
icant is the margin ¢of safety (MOS), which is tre retioc of a

from & develioprental toxicity study to an estirated human
sure. Traditionally, CPP prefers the use ¢f an oral KOEL to
ss the develcopmentz]l potential hazard of dietary expcsures
a dermzl developmental toxicity NOEL for occupational exposuraec,
6 te useful, pharmaccxinetic information should be incorporated
r the Ces'gn of the dermel study especially for pecsticides with
; derma?l absorpticn o~ for those which bioceccumulate. in
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cence of cermz? cata, tre ocral NDEL could Se .cec to asses:
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~hanrc

risx associated with dermal occupationa! exposures if dermal
absortion data are available. In light of the questionable
reliability and predictability of dermal developmental toxicity
informaticn, the use of the oral NOEL of 1 mg/kg and a cermal
absorption rate of 2% seers justified ic calculate the margin of
safety for occupational exposures ’

el

MOS = Oral developmental toxicity NOEL (1 me/kg) «x e la)
Human exposure levels (b)

(2) conversicn factor for 2% dermal absorption
(b) cata provided by the Exposure Assassment Branch

The Peer Review Committee believes that (1) to enhance our
scientific judgement of dermal developmental toxicity studies,
considerable effort from the scientific community should be
directed to this area of reproductive toxicity and (2) to increase
the sensitivity of maternal end points, other parameters shoulid hte
considered in future Agency Guidelines for developmental toxicity
studies,
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