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      DESCRIPTION  OF  PYRrDABEN

  Pyridaben,  a  pyridazinone derivative, is a

new  acaricide  and  insecticide discovered bv

Nissan Chemical Industries, Ltd. for control  of

mites  and  some  insects such  as  white  fiies,
aphids  and  thrips. Pyridaben has been de-
veloped  for application  to fruits as  a  209/.
wettable  powder  (WP> and  for vegetables,  tea

and  ornamentals  as  a  2091, suspension  con-

centrate  (SC) in Japan. Technical inferma-
tion given in this summary  was  used  to re-

gister pyridaben as  Sanmite@ in Japan.
  Pyridaben  has  the following chemical  and

physical properties.
  Commonname:  Pvridaben

  CodeNo.:  NC-129,NCI-129

  Chemicalname:  2-tert-Butvl-5-(4-tert-butyl-
benzylthio)-4-chloropyridazin-S<2H)-one

  Chemical structure:
                     o

             H,C-[;
'

ll,3,()(

Ci

                        scH, ff S"
 
CH8H,

-
 CH3

  Molecularformula: CigH2sCIN20S

  Molecularweight: 364,9

  Physical state:  White  crystalline  solid

  Specific gravity: diO l,2

  Melting point: !11-112eC

  Vaporpressure:  1.9× 10-emmHg(2oeC)

  Solubility (gXl, 2eOC): "Jater, 1.2× 10'5;

acetene,  460;  acetonitrile,  69; ethvl  acetate,

400; dichloromethane, 1530; n-hexane,  10

  I'artition coeficient(n-octanollwater)  : logPow
-6.37  (23ec)
  Stability: In water,  stable  at  pH  4-9;  to

heat, no  decompositien at  500C  for 3 months;

to light, relatively  unstable;  in organic  sol-

vents,  stable  in most  organic  solvents.

(1994)

        ACUTE  TOXICITY  STUDIES

  Pyridaben has been studied  for acute  toxi-

city  in different species  and  z)ia  various  routes,

The  median  lethal doses are  summarized  in

Table 1 and  the results  show  pyridaben to be

of  moderate  to low toxicity. No  mortality

occurred  and  there were  minimal  signs  seen

in percutaneous  tests, On  the other  hand,
mortality  occurred  most  frequently within 1

day  of  dosing in oral  and  intraperitoneal tests.

Major clinical  signs  observed  were  decreased
spontaneous  motor  activity,  abnormal  gait,

pronefrecumbent posture, arched  back posture,
eye  closing,  piloerection and  bradypnea. The
surviving  animals  rapidly  retumed  to normali-

ty. In the inhalation test, there were  mor-

talities within  1 day after  exposure  and

clinical  signs  were  also  reversible  in surviving

animals.

     PRIMARY  DERMAL  IRRITATION
                STUDY

  The  petential of  pyridaben to cause  inflam-
matory  or  corrosive  changes  upon  first contact

with  skin  was  assessed  by  semi-occluded  ap-

plication of  O,5g  of  the test material  to the

shaven  dorsa of  6 female New  Zealand "Jhite
rabbits  for 4hr, Dermal  reactions  were  as-

sessed  1, 24, 48 and  72 hr after  removal  of  the

dressings, according  to the method  of  Draize,

No  dermal irritation responses  were  observed

in anv  animal  at  any  time  during the 72 hr

observation  period. Pyridaben  was  classified

as  nen-irritant  to skin.

          (Life Science Research, Ltd., l986)

    PRIMARY  EYE  IRRITATION  STUDY

  The  potential of  pyridaben to cause  damage
to conjunctivae,  iris or  cornea  was  assessed  in
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Table1  Acute  toxicity studies  with  technical material.

Species Route Sex  LDso(mgikg} Testing  facility

(Reporting year)

Rat

Rat

Mouse

Mouse

Rat

Rabbit

Rat

Rat

    Oralu)

    Orala)

    Oralu)

    Orala)

   Dermal

   Dermal

Intraperitenealb)

  Inhalationc)

M  1100
F  S70

M  1350
F  820

M  424
F  38S

M  253.
F  205.
M  >2000
F  >2000

M  >2000
F  >2000

M  67.
F  SS.

M  e.
F  O.

13

6166d)62d)

Prcclinic Research  Laboratories, Central Institute
 for  Experimental  Animals  (1990)

Life  Science Research,  Ltd.  (1989)
Preclinic Research  LaboTatories, Central Institute

  for Experimental  Animals  (1990)

Nissan Chemical Industries. Ltd. (1989)

An-Pyo  Center  {l986)

Life Science Research,  Ltd. (1987}

Nissan  Chemical  Industries, Ltd. (1988}

The  Institute of  Environmental  Toxicology  (1987)

a)b)c)d}The  test rnaterial  was  suspended  in 1Ot!. w/v  aqueeus  carboxyrnethylcellulese  solution.

The  test material  was  suspended  in corn  oil.

A  pulverized mixture  ef  10e parts of  the  test material  and  8 parts (wlw} of  white  carbon  was

The  LCso  (mgtl) was  determined  in dust aeresol  study  by  whele  body  exposure.

used.

6 female New  Zealand White rabbits,  each

subject  to a  single  ocular  instillation of  O,1 g of

test material.  Ocular reactions  were  ex-

amined  1, 24, 48 and  72 hr after  treatment,

according  to the modified  method  of  Draize.
A  well  defined or  slight  injection of  the con-

junctival blood vessels  and  a  slight  chemosis

and  ocular  discharge were  observed.  These
signs  of  mild  irritation disappeared  72 hr after
treatment, Ocular effects  were  Iargely con-

fined to slight  reversible  conjunctivitis  and

pyridaben can  be considered  to be non-irritant
to the eye,

           (Life Science Research, Ltd,, 1986)

     DERMAL  SENSITIZATION  STUDIES

1. Maximization Test

  The  sensitizing  potential of  pyridaben uras

evaluated  in accordance  with  Magnusson and

Kligman method  using  female Dunkin-Hartley

guinea pigs. Induction  doses of  pyridaben
rnixed  with  prepared Freund's Complete Ad-

juvant (FCA,isterile water),  as  -rell  as  the test
substance  in peanut oil and  the prepared FCA
alone,  were  injected intradermally on  clay zero
in the clipped  shoulder  region  of  20 female
I)unkin-Hartley  guinea pigs. The  concentra-

tion ef  the test substance  was  50/6 wlv.  A
negative  vehicle  control  group  of  20 ani-

mals  was  treated in the same  manner  as  the

test group, except  no  test substance  was

administered,  A  closed  patch topical applica-
tion dose of  25%  wlw  test substance  in petro-
latum or  petrolatum alone  was  applied  to the

re-clipped  same  shoulder  area  on  day  7. The

exposure  period was  48 hr. On  day 21, all

test and  negative  control  animals  were  chal-

lenged by  24 hr occluded  topical application  of

2,5%  w!w  pyridaben  in petro]atum  and  petro-
latum alone  to the clipped  flank. Dermal  re-

sponses  te the challenge  procedure were  as-

sessed  24, 48 and  72 hr after  challenge  patch
removal.  There  were  no  positive signs  of

erythema  (i.e., score  21) and  no  edema  ob-

served  at  the test sites  of  any  animal  in the

negative  control  or  test substance  group,
Positive control  test was  conducted  within  6

months  of  this study.

  Pyridaben did not  produce any  skin  reaction

and  can  be considered  to be non-sensitizing

under  the conditions  of  this test.

    (International Research ancl  Development

                         Corporation, 1987)

NII-Electronic  
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2. Modijied  Buehler Test

  The  potential of pyridaben to cause  delayed
contact  hypersensitivity in guinea pigs was

assessed  by  a  modified  version  of  the method

of  Buehler. The  shaven  leit fianks of  10 male

and  10 female Dunkin-Hartley guinea pigs
were  subjected  to 6hr  occluded  topical ap-

plication of  50%  wfv  pyridaben  in parathn  oil

on  day 1, 8 and  15. 0n  day. 29, a]1 test and

control  animals  were  challenged  by  6hr
occluded  topical application  of  50 and  100/,

py, ridaben  in paraMn  oil to the shaven  right

flank. Dinitrochlorobenzene (DNCB) was

used  as  a  positive control.  Dermal  responses

to the challenge  procedure were  assessed  ap-

proximately 24 and  48 hr after  application  of

the occlusive  dressings, Challenge application

of  50 and  10%  w/v  pyridaben in parathn oil

caused  a  significant  reaction  (faint erythema

or  more  marked  response)  in 2 control  and  2
test animals,  These changes  were  considered

to reflect  an  irritation reaction  rather  than

hypersensitivity response.  Cliallenge app]ica-

tion oi  O.19',' wlv  DNCB  caused  a  significant

reaction  in 5 of  the 10 positive control

animals.  No  response  -Tas  observed  in the
irritation controls.  It is concluded  that,

under  conditiolls  of  this study,  repeated  occlud-

ed  dermal applications  of  pyridaben  did not

cause  delayed contact  hypersensitivity ln

gumea  plgs.
          (Life Science Research, Ltd., 1990)

   SUBACUTE  AND  SUBCHRONIC  STUDIES

1. 13-Mieek I;eeding Stud.v in･ Rats

  Pvridaben was  administered  continuously,

t,ia  t"he diet, to groups of  10 male  and  10 femaie

CD  rats  at  concentrations  of  O, 30, 65, I55 or

350ppm  for 13 weeks.  An  additional  10
animals  per sex  were  assigned  to  the  highest

and  control  groups for a  4-week reversibility

period. There  were  no  dosage-related clinical

signs  or  mortality･.  There was  a  dosage-
related  effect  on  bodyweight gain, food con-

sumption  and  foed  conversion  eMciency  in

males  and  females  receiving  155 or  350 ppm.
In females receiving  65 ppm,  the bodyweight

gain and  the ethciency  of  food conversion  were

also  affected.  Following withdrawal  of  treat-
ment,  the  bodyweight  gain and  the  ethciency

of  food conversion  of  animals  which  had  pre-

viously  received  350ppm  were  significantly

higher than  in the respective  control  group,
No  evidenee  of  toxicologically significant

effects of treatment was  noted  at  the oph-

thalmoscopic  and  haematological  exarnina-

tions. A  number  of changes  were  noted  in
blood chemistry  parameters  and  organ  weights

in animals  receiving  ]55 and  350ppm,  but
these changes  were  considered  to be secondary
to the nutritional  state  and  growth per-
formance. No  dosage-related microscopic

changes  were  observed,  The  no-effect  level

was  considered  to be 30 ppm  (equivalent to

mean  achieved  dosages of 2,30 and  2,64mg/
kglday, for males  and  females respectively).

          (Life Science Research, Ltd., l988)

2. 13-Week Feeding Stt-tdy in Mice

  Pyridaben was  administered  continuously,

via  the  diet, to groups ot  l2 male  and  12 female
CD-1 mice  at  concentrations  of  O, 30, 90, 270
or  810ppm  for 13 weeks.  There were  no

dosage-related clinical signs  or  mortality.

Lower  bodyweight  gain and  food  utilization

ethciency  were  noted  for males  receiving  90

ppm  or  greater and  for females receiving  270

or 810ppm  and  at  concentrations  above  270

ppm  food and  water  consumptions  were  re-

duced. Ophthalmoscopic examination  reveal-

ed  no  evidence  of  response  to treatment. At

higher doses some  haematological  parameters
were  slightly  affected  and  blood chemistry

investigation revealed  a  number  of  differences
between  contrel  and  treated animals,  These
were  considered  to be associated  with  the

effect  on  nutritional  status  at  these dosages.
In association  with  the  marked  effect  on  body-

weight,  the  bodyweight-relative iiver weight

was  increased in animals  receiving  270 or  810

ppm. This was  not  associated  with  any

microscopic  changes,  and  was  not  considered  to

be of  texicological significance.  No-effect
level was  30 ppm  (equivalent to mean  achieved

dosages of 4.07 and  4,92 mgXkglday  for males

and  females respectivel.y).

          (Life Science Research, Ltd,, 1988)

3. I3-VVeek Oral Stttc(y' in Dogs

  Pyridaben  was  administered  orally  in gelatin
capsule  to groups  of  4 male  and  4 female dogs
at  dosage  levels of  O, O.5, l, 4 or  16mg/kg/
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day  for 13 weeks.  There  were  no  effects  on

survival.  Salivation was  seen  in some  dogs at
the upper  2 dose levels. Slight emesis  was

seen  in several  animals  at  16mglkglday  and

some  females at  4 mglkgfday.  Decreased  body-

weight  gain was  noted  for males  at  the dose
levels of  16 and  4mg/kglday;  bod}rweight

loss was  recorded  for one  animal  in each  of

these groups. There  was  no  dosage-related
decrease in foed consumption  and  there was  no

clear  effect  on  food conversion  etheiency.  No
changes  were  observed  at  ophthalmoscopic

examination,  and  the results  of  haematology,
blood chemistry  and  urinalysis  showed  no

treatment-related effects.  There were  no  test

substance-related  effects  seen  rnacroscopically,

on  organ  weights  or  on  microscopic  examina-

tion. The  no-effect  level can  be cQnsidered  to

be 1 mg/kg!day.

    (Intemational Research  and  Development

                        Corporation, 1989)

4. 4-VVeek Inhalation Studx' in Rats                      u

  Pyridaben  (92.69,6 active  ingredient, 7.49･tt

white  carbon)  was  administered  by  inhalation

as  a  respirable  dust to groups of  5 male  and  5
female CD  rats  at  concentrations  of  1, 3 or  10

mgfm3  under  whole  body  exposure  conditions.

The  exposure  time  was  6hr  per day, 5 days

per week  over  a  4 weeks  period. An  additional

5 animals  per sex  were  assigned  to the highest

and  control  groups  for a  2-week reversibility

period. There were  no  effects on  survival.

Clinical signs  during exposure  included a

slight  increase among  the treated animals  of

dried red  nasal  discharge, and  similar  signs

were  noted  after  exposure  at  3 and  IO mglm3,

These signs  abated  during the recovery  period,
Lower  body. weight  gain and  food consumption
were  recorded  for animals  exposed  at  the

highest level but only  during the first week

of  exposure,  Haematology evaluations  were

generally unremarkable.  Clinical chemistry

results  showed  significantly  decreased serum

glutarnic pyruvic transaminase  (SGPT) and

albumin  at  the hibcrhest exposure.  These  effects

were  slight  at  3 mgfmS  and  reversible.  There
were  no  macroscopic  or  microscopic  findings

seen,  Some  organ  weights  were  decreased but
in the absence  of  supporting  evidence  from

microscopic  findings or  clinical  laboratory

as4e SFZnt6ff11H

evaluations,  no  explanation  for this effect  was

apparent.  The no-effect  level was  considered

to be 1 mglrn3.

                      (Bio-dynamics, 1989)

         CHRONIC  TOXICITY  AND
         ONCOGENICITY  STUDIES

1. 104-Weeh  Feeding Study in Rats

  Pyridaben was  administered  continuously,

via  the diet, to  groups of  50 male  and  50
female CD  rats  comprising  the oncogenicity

phase  at  concentrations  of  4, 10, 28 or  80 ppm
for 104 weeks.  A  further 35 male  and  35

female rats  were  assigned  to each  of  the groups
treated  at  4, 1O or  28 ppm, to the controls,  and

to an  additional  group  which  received  120

ppm.  These animals  comprised  the toxicity

phase. Each  group in this toxicity phase was

composed  of  23 males  and  23 females scheduled
for sacrifice  after  104 weeks  of  treatment

(terminal sacrifice)  and  12 males  and  12 fe-

maies  which  were  sacrificed  after  53 weeks  of

treatrnent (interim sacrifice).  These rats  also

provided blood and  urine  samples  for clinical

pathology investigation at  12, 23 and  50 weeks

(interim animals),  and  at  76 and  104 weeks

(terminal animals).  The  appearance  and  be-

haviour, mortalitv  and  cause  of  death of

animals  of the toxicity and  oncogenicity  phases
were  unaffected  by  treatment  with  pyridaben.
Bodyweight  gain and  food consumption  in rats

which  received  80 or  120 ppm  were  significant-

lv lower than those of  tlieir controls.  The
e'Mciencv  ef  food conversion  over  the first 14
weeks  of  treatment  was  a]so  reduced  in the

both sexes  at  80 and  120 ppm.  No  evidence

of treatment-related change  was  noted  at  the

ophthalmoscopic,  haematological, clinical

chemical,  macroscopic  or  microscopic  investi-

gations. There was  no  evidence  of  any  on-

cogenic  potential for pyridaben  in this study.

It was  considered  that the changes  in rats

receiving  80  or  l2eppm  were  toxicologically

significant  and  that the maximum  tolerated

dosage level was  therefore 80 ppm,  A  specific

target organ  was  not,  however, identified. The

no-effect  level was  considered  to be 28 ppm
(equivalent to mean  achieved  dosages of  ap-

proximately 1,1 and  1.5 mg/kg/day  for males

and  females, respectively),

          (Life Science Research, Ltd., 1990)

NII-Electronic  
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2. 78-Week Feeding Study fn Mice

  Pyridaben  was  administered  continuously,

via  the diet, to groups of 52 male  and  52 female
CD-1 mice  at  ¢ oncentrations  of  2.5, 8, 25 or

80ppm  for 78 weeks.  Another  12 animals

per sex  in each  dose group were  sacrificed  after

53 weeks  of  treatment. The  appearance  and

behaviour of  animals  xN'ere unaffected  bv  treat-                                 J
ment  with  pyridaben. A  slightly  higher in-

cidence  of  mortality  was  noted  in males  which

received  80ppm  than  the controls.  The

overall  bodyweight gain of mice  which  received

80 ppm  was  significantly  lower than  that  of

their controls.  This was  associated  with  the
slightly  low food consumption  ancl  reduced

food utilization  ethciencv  noted  for these

animals.  A  slight  impairihent in food utiliza-

tion eraciencv  was  also noted  for males  which

received  25bpm.  Haematological investiga-
tions after  52 and  78 weeks  of  treatment

revealed  no  changes  that coulcl  be clearly

related  to treatment. Macroscopic examina-

tion and  organ  weights  revealed  no  changes  that
could  be clearlv  related  to treatment. Micro-
scopic  examination  revealed  a  ]ow incidence of
distended coagulation  glands in males  of  the ter-

minal  phase which  had  received  80 ppm,  when

compared  with  the respective  control.  No

eviden ¢ e of  any  oncogenic  potential of  pyri-
daben was  noted  in this study,  Evidence  of

treatment-related effects  was  noted  in mice

which  received  25 or  80 ppm  and  the maximum

tolerated dosage was  considered  to be  within

the range  of  these  concentrations.  A  specific

target organ  was  not,  however, identified. The

no  effect  level for mice  was  considered  to be
8ppm  (equivalent to mean  achieved  dosages

of O.81 and  O.91mg/kg/day for males  and

females.

          (Life Science Research, Ltd., 1990)

3. 53-PVeek Oral Stu`(>, in Dogs

  Pyridaben was  administered  orally  in gelatin
capsule  to groups of  4 male  and  4 female dogs
at  dose levels of  O, 1, 4, I6 or  32 mg/kglday

for 1 year.  There were  no  effects  on  sur-

vival.  Salivation and  emesis  were  seen  in the
treated  groups, but the  incidence was  low

and  not  considered  to be related  to treatment.

Bodyweight  gains in all treated groups were

slightly  }ower than  in the control  group, but

the differences from control  were  statisticallv

significant.  Individual animals  receiving  

"4

mg/kg!day  or  greater showed  thinness, but

there was  no  clear  relation  to  dosage, Food
consumption  and  food conversion  ethciency

values  were  variable.  There  were  no  test

substance-related  effects  on  ophthalmoscopy,

There  were  no  apparent  treatment  related

findings for haematology,  blood  chemistry  or

urinal.ysis  values.  Macroscopic changes  were

seen  only  in one  female reeeiving  32mg/kgf

day  and  histopathelogical examination  of  the

animal  revealed  hepatocellular hypertrophy.

In conclusion,  the bodys-reight depression in

the 1 mg/kgXday  group was  slight  and  this is

considered  to be the no  adverse  effect  level.

    (International Research and  Development

                        Cerporation, l990)

     REPRODUCTIVE  STUDY  IN RATS

  Pvridaben was  administered  continuouslv,   v' V
via  the diet, to groups  of  25 male  and  25 female

CD  rats  at  concentrations  of  O, 10, 28 or  80

ppm  throughout  two  successive  generations,
Both  sexes  (Fo generation) received  14 weelcs

treatment  before pairing and  25 ma]e  and  25
female offspring  were  selected  to forni the Fi

generation. FL animals  were  also  mated  to

produce F2 litters. The  bodyweight  gain of

rats  receiving  80 ppm  was  clearly  reduced,  al-

though  that of  females showed  a  recovery

during lactation. There  was  aiso  a  slight  re-

duction in food  consumption.  Reproductive

performance  was  unaffected.  Necropsy  of  the

Fo parents, Fi adults  and  F2 offspring  revealed

no  macroscopic  changes  that were  considered

to  be relatecl  to treatment. Although  the

weights  of  reproductive  organs  were  slightly

increased at  80  pprn, microscopic  examination

of  the reproductive  organs  revealed  no  sig-

nificant  findings. The  maximum  tolerated

level was  80ppm.  The  no  effect  level was

considered  to be 28 ppm  (equivalent to mean

achieved  dosages of  2.02 and  2.50 mgfkg/day

for Fe males  and  females, respectively,  and  2,37
and  2.80 mg/kglday  for Fi males  and  females,

respectively).

          CLife Science Researcli, Ltd., 1990)
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          TERATOLOGY  STUDIES

1. Rat

  Pyridaben was  administered  by gavage to

groups  of  22 pregnant  CD  rats  at  dose levels of
2.5, 5.7, 13 or  30mg/kg/day  from day 6 to
day  15 of  gestation inclusive, GToups receiv-

ing 13 or  30mg/kglday  showed  significant

reductions  in maternal  weight  gain during the
treatment  period, There  was  no  effect  at  2.5
and  5.7 mgfkglday･  . Food  consu  mption  during
the treatment  period showed  a  dose-related
reduction  at  13 and  30mg/kg/day, but was

unaffected  at  lo-rer dose Ievels, There  was  no

effect  on  litter size  or  on  pre- and  post-implan-
tation loss. Foetal and  placental weights  were

reduced  at  30 mg/kg/day  and  as  a  secondary

effect  a  slightly  retarded  foetal development

was  seen  at  this level. A  slight  increase in the

number  of  small  foetuses was  recorded  and

there were  indications oi  visceral  and  skeletal

immaturity, but  no  morphological  changes

were  recorded  that were  considered  to  be
related  to treatment, There wa$  no  evidence

ee4eSlnt  6 Hi n

of  teratogenlc

level was

maternal  response,

response.

      H

  
'
 effect  in rats,  The  no-effect

considered  to be 5.7 mglkg/day  for

       and  13 mg/kglday  for foetal

 (Life Science Research, Ltd., 1988)

2  Rabbit

  Pyridaben was  administered  by gavage  to

groups of  at  least 12 pregnant New  Zealand

White rabbits  at  dose levels of  1.5, 5 or  l5

mgxfkglday  from  day 6 to day 19 of  gestation
inclusive, Pregnant  rabbit  receiving  15mgf

kglday showed  a  transient, marked  loss of

bodyweight  gain during  the early  part oi  the

dosing period which  was  followed by  a  rapid,

but partial recovery,  This was  accompanied

by  reduced  food consumption  and  faecal

output.  Abortion  was  observed  at the bigh-
est  level. No  consistent  findings upon  foetal
development or survival  in tttero that were

attributable  to treatrnent were  recorded.  There

was  no  evidence  of  teratogenicity  in rabbits.

The  no-effect  level was  considered  to be 1,5
mglkglday  for rnaternal  response  and  15 mg

Table  2)Iutagenicitystudies.

Method Species,
cell  type

Test  conditions Results Testing  faci]ity
(Rcporting year)

Ames  test Salmonella  tyPhimur-
  ittm TA98,  100,

  1535, l537
Escherichia ceti

 WP2  uvrA

VL'ithout S-9mix

With  S-9mix

Without  S-9rnix

xxrith S-9mix

Negative

Negative

Negative

Negative

Life Science

  Research, Ltd,

   (1986)

Point  mutation

  in mamrnalian

  ce]1  system

C;hinese hamster

 V79  cells

Without  S-9mix
NN'ith S-9mix

Negative

Negative

NegatikLe

Negative

Life Science
  Resear ¢ h,

  (1989)

Chromosomal
  aberration

  zln vitro

Chinese  hanistei

  lung  (CHL} cells

"Jithout  S-9mix

With  S-9mix

Nissan  Chemical

  Industries,

  (1988)

Ltd.

 Ltd.

Micronuc]eus

  test ･in vivoMale

 and  female

  lnice

rvIortalitiesiclinical
        J

  signs  at  the  highest

  dose

Negative Nissan  Chemical

  Industries, Ltd.

  (l988)

Lethal  DNA

  damage  in

 E, celi

EscheFtchia coli

 WP2,  WP67,CM871Without

 S-9mix

With  S-9mix
Ne  inciddnEe of

 lethal DNA

 damage

Life  Science

  Research.  Ltd.

  (1986}

Rec-assay Baciilus sz{btilis

  )I45 (TecH),
  H17  (rec+)

Without  S-9mix

vLrith S-9mix

Negative

Negative

Nissan  Chemical

  Industries, Ltd.

  (1988)
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kg,/day for foetal response.

          (Life Science Research, Ltd., 1988>

         MUTAGENICITY  STUDIES

  Pyridaben has been evaluated  for mutagenic

potential based on  3 endpoints  as  shown  in
Table 2. Pyridaben did not  induce point
mutations  in bacterial or  mammalian  svstems,

tests for chromosomal  aberration  in vitro  and

micronucleus  in vit,o were  negative,  and

pyridaben exhibited  no  effect  on  DNA  damage
in bacterial systems,

        RAT  METABOLISM  STUDIES

  Absorption, distribution, excretion  and

metabolism  in rats  were  studied  using  py-
ridaben  labeled with  2 separate  

i`C-labels,
 in

either  the pyridazinone or  the benzyl ring.

"rhen a  single  dose of  3 mglkg  was  eral]y  ad-

ministered  to rats,  elimination  of  pyridaben
was  rapid  and  almost  complete  within  96 hr.
Absorption was  between 38 and  46Vf'. of  the

dose administered  and  more  than  809/'. of  the

absorbed  pyridaben,  labeled in either  posi-
tion, was  excreted  in the  bile. The  bleod con-

centration  was  extremely  lew (maximum O.04
ppm)  and  there  were  no  significant  residues  in
tissues. The pharmacokinetics of  both a

sin.ule  oral  dose of  30 mglkg  and  repeated  oral

dose of  3mg!kg  was  very  similar  to that of  a

sinttle oral  dose of  3 mglkg  in rats.  P.v･ridaben
was  extensively  metabolized  to more  than  3e
m3t/Lbulites,  most  of  which  uTere  less than  39/.'

of  the dose. Pyridaben was  rnetabolized  by
oxidation  of  the  tert-butyl  group  and  cleavagc

of  the sulphur  bond. A  small  amount  of  the

cleavage  moieties  were  conjugated  with  glu-
curonic  acid  or  mercapturic  acid.

       (Life Science Research, Ltd., l989 and

      Nissan  Chemical  Industries, Ltd., 1989)

       PHARMACOLOGICAL  STUDIES

  The  infiuence of pyridaben  on  body  func-
tions was  examined  in mice,  rats,  guinea pigs,
rabbits  and  dogs. Since pyridaben  is extreme-
ly insoluble in water,  the test substance  was

suspended  with  1%  w!v  sodium  carbexymeth-

yl cellulose  and  intragastrically administered

in the case  of  experiments  in vivo.  In the in

vitro  experiments  on  isolated organs  or  blood
etc.,  pyridaben was  dissolved in 99.59,6 ethanol.

Py･ridaben had diarrhoea-producing effect  at

relatively  low  doses (3 to 10mglkg). Sup-

pression of  food consumption,  hypothermia,

bradvcardia, decrease of  urine  excretion

volume  and  brady, pnoea  were  precipitated from
the  minimum  acute  toxic dose or  near  that

dose (at 30 mglkg  or  more  for mice  and  100
mgXkg  or  more  for rats).  At 300mgfkg  or

more,  greater effects  were  observed,  and  the

central  nervous  and  cardiovascular  functions

were  markedly  suppressecl.  However, no  in-
fluence was  observed  on  motor  iunctions such

as  motor  coordination,  muscle  strength  or

transmission at  the neuromusceular  junction
eve.n  at  doses causing  severe  toxic  signs.  No

effects  were  observed  on  sensory  and  digestive
organ  function, on  coagulation  function in the
bloocl at  such  dose levels, nor  did it pre-
cipitate  haemelysis. Pyridaben did not  direct-
ly influence male  or  female reproductive

organs,  Emergency  measures  for the acute

toxicity of  pyridaben  have been examined  in
rats,  and  gastric lavage in the early  stage  was

found  to be highly effective  to prevent acute

oral  toxicitv, A'Ieasures to treat diarrhoea          v

which  develops at  relatively･  low doses of

pyridaben have  also  been  examined.  In rats,

loperamide produced markcd  antidiarrhoeal

effects  when  administered  prior to pyridaben
and  even  when  administered  afterwards.  No
specific  antidote  for acute  toxicity  of  pyridaben
has been  found  to date,

          (Preclinical Research  Laboratories,

          Central Institute for Experimental

         Animals,  I987, 1988, and  Preclinical

          Re$earch  Laboratories, lnc., 1992)

    FORMULATION  TOXICITY  STUDIES

1. Acute Stuclies

  Acute studies  were  cenducted  on  20%  WP
and  209/6 SC  formulations, The  results  are

shown  in Tables 3 and  4.

2, Primary Dermal Irritation Studies
  The  studies  were  conducted  in accordance

with  Japanese MAFF  guideline and  the

method  of  Draize. Neither formulation had
any  primary irritating potential en  the skin  ef

rabbits,

            (The Institute ef  Environmental

                        Toxicology, 1989)
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Table  3Acute  studies  with  200i',SanmiteO  WP.

Species Route Sex  LD:o(tngtkg) Testing  facility
(Reporting year)

Rat

Mouse

Rat

Rat

Oral

Oral

Dermal

Inhalation

MFMFMFMF  3350
 3020

 2911
 2600>2000>2000

    1.68H)
    1,44s･)

The  Institute of  Environmental  Toxicology  (1989)

The  Institute of  Environmental  Toxicology  (1989)

The  Institute of  Environmental  Toxicology  (1989)

The  Institute  of  Environmental  Toxicology  (1989}

a)
 The  LCfio (mgtl} was  determined  in dust aerosol  study  by  whole  body  exposure.

                     Table 4 Acute studies  with  2e%  Sanrnite@  SC.

Species Route Scx  LDso(mgtkg) Testing  facility
{Reperting year)

Rat

Mouse

Rat

Rat

Oral

Oral

Derrnal

Inhalation

MFMFMFMF S090
 3162

 2198
 2042>2000>2000

    O.95a)
    O.23a)

The  Institute of  Environmental  Toxicologi  (1989)

The  Institute of Environmental  Toxicology  {1989)

The  Institute o ± Environmental  Toxicology  (1989)

The  Institute of  Envirenmental Toxicology  (1989}

 u)

3. Primarvv lil),e Jrritation Studies
  The  studies  were  conducted  in accordance

with  Japanese MAFF  guideline and  the

method  of  Draize. The  WP  formulation

caused  slight  to  mild  irritation of  the eye

mucosa  ef  rabbits.  The  SC  formulation did not

cause  eve  irritation in the rabbits.

            (The Institute of  Environmental

                        
']"oxicology,

 1989)

4. Dermal Sens･itixation Studies

4.1. Maximixation test
  The  studies  were  conducted  in accordance

with  the maximization  method.  Both formu-

latiens had moderate  sensitizing  potential in

guinea pigs.
            (The Institute of  Environmental

                        Toxicology, 1989)

4,2. nfodijied Buehler test
  The  studies  were  conducted  in accordance

with a  modified  version  of  the method  of

Buehler. Neither  formulations elicited  a  de-
Iayed contact  hypersensitivity in guinea pigs.

          (Life Science Research, Ltd,, 1990)

The  LCso  (m.crtl) was  det'ermined in mist  aerosol  study  by  whole  body  exposure.

               SUMMARY

  The  safety･  ef  pyridaben  for users  and  con-

sumers  can  be summarized  as  follows. The
acute  studies  with  technical material  showed

pyridaben to have  moderate  to low  toxicity.

Pyridaben  caused  no  irritation of  skin  and  eye

and  no  contact  sensitization.  Pyridaben  did
not  show  mutagenic  potential, was  not  on-

cogenic  in rats  and  mice,  did not  affect  repro-

ductive performance  in rats  and  was  not

teratogenic in rats  and  rabbits  although  de-

creases  in bodyweight  and  food consumption

were  seen  in teratology studies.  In addition,

the main  effects  seen  in subchronic  to chronic

texicity studies  were  the reduction  of  body-

weight  gain, depression of  food  consumption

and  impairment of food conversion  eMciency.

A  specific  target organ,  however, was  not

identified. The  NOEL's  for chronic  studies  in

rats,  mice  and  dogs  on  a  mglkg  bodyweight
basis were  comparable.  The minimum  value

eE  the maximum  no-effect  level was  8 ppm  in

the oncogenicity  study  of  mice,  In cenclusion,

NII-Electronic  
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there were  no  adverse  toxicological findings
based  on  the above  studies.

  Sanmite@ WP  and  Sanmite@ SC  containing

200fb' pyridaben were  registered  by Japanese
MAFF  in 1991 as  an  acaricide  and  insecticide
for various  fruits as  well  as  for tea. Pvridaben

and  its formulations were  specified  by japanese
MHXNr as  harmful substances  because of the

acute  toxicity data. However,  the produets
are  not  considered  to be a  cause  for concern  in

the safety  of  users  and  consumers  provided
they  are  used  carefully  and  in accordance  with

the established  standard  for safe  use.

Contact
Regulatory Affairs, Agricultural Division,
Nissan Chemical Industries, Ltd., Kowa-
Hitotsubashi Building, 3-7-l, Kanda-Nishiki-
cho,  Chiyoda-ku, Tokyo  101, Japan
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