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FROM: bolites N-(2, d=cimetiy Tpheny 1) - —methy 1 fe mmamidine
and 2,4-dimethvlformnilide in or on apple s and pears
at 1.0 ppm.

T0:

Product Manager.”
Special Registrations Section

posticide Potition No: 5G1558
Chemical Tdentity: U-36, 059IC; BTS 27419
Use: Miticide

Pecitioner: The Upjohn Company
Kalamzoo, MI 49001

Toxicity Data:
(1) :Chronic, 2 vr. Feeding Study (POG)——-

Group of 8 beagle dogs (4M & 4F) were given 0.1, 0.25 and
1.0 my/kg/day for 2 years. Dosing was in the morning and after-
wards the dogs were provided w/ Spratts Cry Diet; water avail-
able ad libitum. ) ‘

METHOD

Dogs were examined clinically before dosing began and im-
mediately after dosing on the first two days and again during
weeks 4, 13, 26, 39, 52, 78 and 102. Heart ratc and rectal
temperature were monitored serially for up to 24 hr. after
dosing on day 1, and during wks. 39, 52, 79, and 103. Signs
of toxicity and faecal appearance were recorded daily and
body weights weekly.

Laboratory investigations were carried out before dosing
and during wecks 4,13, 26, 52, 78 and 102 as follows:
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(c)

adrenals
brain
heart
kidneys
liver
1ungs
ovaries
pancreas

aorta
bladder
bhone
bone marrow
colon
ducdenum
eyes

Y

Results:

during wecks 52 and. 79

crvihrmeyte, leulocyte and differential

o/
(a) Haamtology:
Iotest activity.
(h) Blood chomistry:

hilirubin;

alkalinn phosphntase; Na; F.

These organs and the following tissues
prepared for histological examination:

gnll bladder
ileum
jejunun
lymph nodes

.mammaxry glands

ocsophagus
optic nerve
salivary gland

Urine analysis: pli; protein; total reducing sub—
stances; glucose; bile pigmonts; blood.

pituitary
prostate
spinal cord
spleen
testes
thyroid
uterus

and organs were

sciatic nerve
skeletal muscle
skin

stamach

tonque

trachea

thymus

vagina

ral temperature at 3

All dogs

female that was_slightly hypothermic 3 hours aftor dosing

and 2, and all

lenkocyt e, and throabncyte counts: 1 concentration;
haematocerit; orvthrooyte seclimentation rate; throm-

sugar; urea-N; Grr; Gor;

Dogs were killed and examined mcroscopically on the day
after the final dose and the following organs weighed:

All eight dogs given 1.0 mg/kg esthibited signs of slight
CNS dépression 3 hours after dosing on days 1
appearcd normal ajain by the following morning. One male re-
ceiving 1.0 ryg/kg had a slight subno
hours which returined to normal within 24 hours.
in this group apprared clinically nornml, except for one

(decrease 1°-2°F) No clinical reaction -

to treatment Seen in dogs on lower dosage.

BEST AVAILABLE COPY

Blood samples collected during weeks 40 and 53 showed sig-
nificant increase in mean blood sugar concentration 3 hours af-
ter dosing in the 1.0 mg/kg group.
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Chronic, 2 yr. Feeding Study (”AT) —

Groups of 4n ™ and 40 F MAsh-Wistar pathogen free rats were
fed dosos of 15, 50 or 200 ppm dailyv for 2 years. Food and
water available ad libitum.

Methods -

Harmatological and biochemical investigations obtained from
tail vein of 8 miles and 8 fomales at 26, 52, 78, and 103 weeks.
Mothacmoglobin esstimations made during weck 90.

(a) IHacmatology: erythrocyte count; reticulocyte count;
haenogiobin; methaemoglobin; hematocrit, leukocyte
count (total & differential); thrombocyte count;
thronmbotest activity (Thromiotest Owren) .

(b) Blood c¢hemistry: sugar; urca-N.

(c) Plasma biochemical analyses from blood cbtained by
heart puncture immediately after death were: GPT;
GOT; bilirubin; alkaline phosphatase; Na and K.

{d) The following organs were dissected free of fat and

weighesi:
adrenals .
brain : prostate w/ seminal vesicles
heart . submaxillarv salivary gland
© kidneys spleen
liver R : : : testes -
lungs thymus
ovaries " uterus N

(e) These organs and the following tissues and organs were
" prepared for histological examination:

o
)

aorta oesophagus

cervix & vacgina . ureters

epididymis eyes .

lacrimal gland femr o

larynk _pituitary -

‘lymph- nodes _ spinal column wooTew

mammary gland : bone marrow T
ileum
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mecloe hladder
pancreas colon
scialic nerve: Auodenum
skin stomach
trachea mesenteric lynph node

All tissucs «and oraans were examined for any abnormal
_growth, tissues o1 tumors using the naked eye, dissecting less
and microscope.

Results:

AN ¥ gV . e T

There was a tamporary reduction in food intake and de-
pressed growth rate in rats fed 200 ppm of BTS 27419. They
also tended to be nerwus, aggressive and excitable. No
hacmotological or biochemical change was detected; terminal
plasma biochcmistry and organ weights were no different from
control values. llo dose related histopathological changes.

Signs of ill-health, such as red tears {chromodacryorrhea) ,
fur loss, skin abscesses, swelling and cornificed skin on the
feet, glomerulonejhrosis, etc., were scen in a similar pro-
portion of rats in control and treated groups. While these
results are considered unrelated to treatment they do shade
the effectiveness of the results obtained es well as the ac-
curacy of an evaluation, and are thercfore somewhat less than
optimal for purposcful experimental technique.

Pathological examination of the cardicvascular system, re-
spiratnry tract, gastrointestinal systom, urinary svatem, genital
syutom, endocrine: olands, tyngh=reticulir pystom, skeletal -
cle, lacrymal glamd, cyc, intcguncntny systom, and brain and
nervous systemdemonstrated no dose-related responses. There
were also no significant changes in the incidence, type or time of ‘
appearance of tumors in the treated groups as conpared to-the con—-: -
trol group. :

NEL 50 ppm (2.5 mg/kg) - (Huntington, Research Centre, .
T . Dr. J. Of fer, pathologist,
, Oct. 7, 1974)
(3) 'Peratorpnicity Study in Thee KA

|
Groups of primlparous rats of the Boots-Wislar strain wdree
given BI'S 27419 in doses of 1, 3, or 12 my/kg daily from day 18
to 20 of preqnancy inclusive, day 1 being the day on which sperm
vicre detected in the vaginal smear. A 16 hr light and 8 hr dark
el and By OF T0=74%F wierey mvintiined, he vata were Rilled onéL )

dawy 21 of pregnanesy and the uterine contents i,

{ piST AVAILRBLE SOFY |
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The live fotuses were oxamined cxternally, weighed and
after killing, wore dissccted. The heads removed and free—
hand transverse sections in thrée regions werc preparcd,
through the nose and palate, the eyes and the cercbral re-
gion of the brain, for rmeroscopic examination. The car-

_ cases were orocessed for skeletal examination.

Pesults: )

There were no deaths or clinical signs of toxicity. The
average litter size, fetal viability and implantation index
were similar for both trcated and control groups. An unusu-
ally high proportion of mile fetuses was found in the 12 mg/kg
group (malc : female was 1.65 compared with 0.81 in the con-
trol). The fetuses in the 12 mg/kg group weighed slightly
less than control and calcification of their skeletal system
was less advanced as juldged by the nurber of calcificd centers
in the sternum.

Conclusion:

BIS 27419 is not enbryotoxic or teratogenic at the doses
administercd. ‘

(In another separate stwly which investigated the effect on

pregnancy, parturition and care of the young, the same dosages

were given and administered at day 1 thru day 21 of .pregnancy.

There were no effects on implantation, course of pregnancy,

parturition and lactation in adult rats, or on the viability,
" care and development of the young) .

TeratogenicityStudy in the Rabbit—
First riment— . -

" BTS 27419 given by oral intubation to pregnant New Zealand

. white rabbits in doses of 1, 5, 25, 50 ‘or 100 mq/kg daily from
day 6 to 18 of pregnancy inclusive, the day on which mating oc—
curred being.counted as day O. The rabbits werc weighed regqu-
larly and changes in behavior and condition were noted. They
were killed on day 30 of pregnancy and examined macroscopically..
The uterine contonts werc examined, and the number.of live,|
dead and rcsorbed fetusi:s and the muber of corpora lutea were
recorded. Live fetuses wcre weighed, examined externally, killed:
and dissected. - i

i3
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Results—

Three out of our rabbils on the high doses (100 and 50
my/kg) died, and the fourth aborted on day 21 of pregnancy.

The average litter size and weight of the fetuses ob-
tained from rabbil:; with viable young were similar in the 25,
5 and 1 mq/kg and control groups. The implantation index did not
differ from that for the control group.

The maximally tolerated dose in pregnant rabbits was 25
mg/kg daily.

Second Experiment-

Procedure was the same as Exp. #1 except the.dose levels
were 1, 5, or 25 ng/kg daily from day 6 to 18 of pregnancy in-
clusive, and sanples of liver, kidneys, spleen, lungs and any
abnormal tissues were prepared for microscopic examination.
Also, samples of birain, eyes, genitals, kidneys, liver and
lungs were taken from fetuses in the highest dose and control
. groups for microscopic examination,,and the carcases of all
fetuses prepared for skeletal examination.

Results-

At the high dose tested of 25 mg/kg daily there were 4/10
litters aborted, and 1/10 fetuses werc dead (5.decad, 44 alive,
1 resorbed). = The average fetal weight was somewhat less than
control and low test animals.

_ Thore were 4 fetuses with gross malformations. Two in a

litter of 3 underweight fetuse)in the 25 mg/kg group had hy-
dramnios and in one case, gastroschisis. One in the 5 mg/kg
group had cleft palate, meningocoele associated with small
ears, and a displaced toe, and one fetus in the 1 mg/kg group
was without lower incisors.

Skeletal devolopment did not differ fmfn dosed groups and
. control. . . . .

.. BIS 27419 is therefore, not cdnsjdercd teratogenic at.S Jm/
kg/day or less. .
: . i

' Moltigeneration Foeding Study in the Rat-

Newly weaned Boots-Wistar strair. rats were randomly allo—
cated to groups of 12 M and 24 F. Whon rats were 14 wks old,

BEST AVAILABLE COPY
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(6)

- Group-1- - 200-mg/kg/day for 7 days

U » ./ U .
-7 .

10 M and 20 ¥ from each q:oup (200, %0, and 15 ppm and con-
trol) were sclectoed at random and brod. llach mle was housed”
w/ 2 femles from the s group for 1 wh. and then crossed
over to a seoond pair of Fomales from the same ‘group for an~
other week, Lhen each foemade was exposced to 2 miles. After
the F1 generation was weaned on day 2?1 post partum, 12 M and
24 F from cach qgroup were retained for breeding and maintained
continuously on thes test diet. Procedure repeated until the . _ X
F3 generation was weaned. Investigat ion of the 200 ppm group : ) ]
vias terminated when Fl generation was weaned because of low
survival. ’

Observations—

Parent: podyweights, food consumption, estrhs cycles
(by vaginal smecar), gestation period, autopsied after young
weaned. )

Young: number born vs nuiber alive on days 4 and 21, body-
weight, examined internal and external (except those bred); T3
generation weaned, killed examined histologically (liver, kid-
neys, brain, eyes, and gonads, as well as skeleton).

Results: 200 ppm (20 mg/kg/day) causcd a depression of growth
and food consumption for the first 2 wks ir the P1 generation,
and a marked mortality among the young dur:ng the suckling period
48% viability indox). . , :

50 ppm (5 mg/kg) caused slightly increased mortality above the
control to the of fspring during suckling period through all
generation, but the difference was only significantly different
in the F3 generation. Litter size was affected significantly
in the F3'generation. =~~~ = I

No such effects observed at the low dose level of 15 ppm (1.6 .
mg/kg) .

NEE 15 Ppm. k
90-DAY Subacute Oral (RAT) (April-1971)- i
BTS 27419 was given to Ash-Wistar rats according to- thei'fQJ._—-
10ding schedule: . . t
i

Group 2.. 50.mg/kg/day -for.7.days followed by 11 weeks untreétéd,
S then again for 7 days ‘ ERRRR

Group 3 12 mg/kgAMay for 90 days ) o ' 7
Group 4 3 mg/kg/day for 90 days '

Group 5 comtrot BEST AVAILABLE COPY
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- At amtopsy, blood wai taken from the heart for estimation of:

alkalime plaszgded o, Lilindin, e, o, tia aned K, Micro=
faagaits evominalicon OF e Vel eagbings odretindss, brafng lewaty,
Vidneys, Viver, s, Gven ien, prostate v/ cominal vesieles,
spleen, testes, thyroid, uterus, bladkder, hone marrow, - cyes,
duodcnum, oolon, ileun, mesenteric lyrph node, pancreas, pitui-
tary, salivary gliwnd, stomch and thymus.

Results—~

200 nry/kq/day - rats became irritable immediatly after dosing;
1nthargic, cmciated, and such poor physical codition they were
killed after receiving 7 dosos,

50 mg/kg/day - developcd abnormal hehavior pattern, aggrescive,
and squealing; reduced weight gain; organ/body weight ratios be-
came significant in adrenals, liver, seminal vessicles w/ pro—
state; spleen conjestion; thymic involution; 2/42 died.

S ety e, e o B % i 4 hesil. 5. At

12 mg/kg/day - appeared irritable and excitable; no deaths,
slightly depressed growth, normal organ weights (except males
w/ slightly underweight ]ivers); no histological changes attri-
butable to treatmont.

3 mg/kg/day ~ NEL

(7) 90-DAY Subacute Feeding (RAT) - (August 1971)-

e vt e e e e G R

BTS 27419 given to Wistar rats in'dc_)ses of 50, 12 or 3 mg/
kg/day for 90 days. '

Weight gain and.food.consumption were measured along with the
following:
hematology: leukocyte count, erythrocyte count, hematocrit,
Hb, total serum protein, GOT, GPI, alkaline. phosphatase,
Gholesterol, urea-N, blood sugar, Na, K, Cl and creati-- ==
nine. :

urine: sugar, protein, bilirubin, pll, Na, K, ketone bodieis; :
|
After death the main organs were weighed and examined histolo-

gically: brain, heart,.lungs, liver, kidneys, spleen, testes,
prostate, adrenals, thyroid, pituitary, thymus. oo

Resits  {gEsT AVAWABLE COFY

Significant suppression of body weight'increasé in the- 12
and 50 mg/kg groups. Male rats in the-50 mg/kg group showed or- g

‘

gan to body weight increase in the weight of brain, heart, lungs,
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(8)

(9)

o -o- .

liver, kidnev, spleon, =ominal vessicles, and thvmus gland, and
suppression of the ur’lth of adrenals. ‘Those of the 12 ma/kg
group showed inc -cased organ _to body weight of brain only.

Fomale rats show similar results though there was no suppression
in adrenal weights. ‘there was a decrease in alkaline phosphatase,

and G(n‘ in the 50 mg/kq group.

NEL = 3 mq/kg
(Japan Experimental Medical Rescarch Cc.}

90-DAY Subacute Feeding (Mouse) - (August 1972)-

BrS 27419 was given to ICR-SIC mice in doses of 50, 12
and 3 mg/kg/day for 90 days.

Same parameters as the foregoinsg 90-Day rat study were
used in this study also.

Results-

There was suppression in body weight increase in both M & F
mice in groups 50 and 12 mg/kg, but not 3 mg/kg.

M mice of 50 mg/kg group showed s:.gnlflcant increase in
weight of brain, and hcart, and the F mice showed decrease kidney

weight.

The 12 mg/kg group did not show any uymptom except Jncrease
heart weight of M mice.

- No remarkable symptam observed in any dosage group both micro-
scopically and histologically.

=3 mg/kg- ~
(Japan Exporm\etnal Medical Research Co.)

90—-DAY Subacute I'eedlng ‘Study {Dog) - (April 1973)—

~“BTS 27419 was’ glven to beagle dogs in doses of 0, 0.25, 1,
and 4 mg/kg/day for 90 days. Food consumption and body: welghts
were recordcd d:llly and weekly, respectively. :

6
The following 1aboratory analyses were carried out before
and at mtemal., during the dosmg period: i

!
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Hacmitology - ervihrocvie, leukocyte, differential leukocyte
and thronbnests emnt, 11 concentration, packed cell
wolupe, erythrocyte roedimentation vate and thrombot2st
activity. ’

Blood chomistry - bilinbin, sugar, wwea-N, GPr, Ccor, alkaline
phosphatase, N1 and 1.

Urine analysis — bilirubin, protein glucose, total reducing
substance, bhlood. :

‘The dogs were killed by an IV injection ‘of sodium pentobar-
bitone and exsanguinated from the carotid artery. Organ weights
were recorded of the adrenals, brain, gonads, heart, kidneys,
liver, lungs, pancreas, pituitary, secondary sex organs, spinal
cord, splecn and thyroids, and samples of thesec organs and of the
aorta, bladder, bone marrow, colon, duodenum, coyes, gall bladder,
ileum, jejunum, 1/mph nodés, esophagus, optic nerve, mammary
gland, salivary gland, sciatic nerve, skeletal muscle, skin,
stomach, tongue, trachea, thymus and vagina were taken for histo—
logical examination.

Results-

4 mg/kg - CNS depression/ataxia 3 hrs following dosing (per-
sisted for 6 hrs); vomiting; subnormal rectal temperatures and
pulse rates 3 hrs. after dosing (returned t> norml within 24 hrs);
acute catarrhal conjunctivitis (startcd at 8 wks); increased
blood sugar (maximal at 6 hrs. post dosing, normal at 24 hr);
small amount of glucose in urine;

. PATHOLOGY. — small uteri; increased liver weight (hyperplasia of
the small periportal hepatocytes and increase in binucleate -
cells) ; Lyperplasia of zona glomerulosa (suosequent w/ decrease

in zona fasciculata and-reticularis); -neutrophilia in bone marrcw; -

pigment noted in bone marrow and spleen. |

-1 nig/kg - CNS depression; decrease in rectal temperature and
pulse rate at 3 hr. -after dosing; similar but less pronounced
changes in blood sugar oncentration from the 4 mx/kg group; .
small amount of glucose in urine in one dog;

-

!

PATHOLOGY - slight enlargament of central and midzonal hepatocytes
in liver; hyperplasia of zona glomerulosa w/ decrease in zona fas-
ciculata and reticularis; neutrophilia in bone marrcw

-
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. 0.25 wy/kg - little or no overt rcaction to treakment
exceopt for one occasion oi slight G35 depression in a mle
3 hr. after dosing during weck 8; increasce in blood sugar
on day 38 in onc dog (samples taken on day 1, 38 and 78).

PATHOLOGY - slight neutrophilia in bone marrow; slight increase
in extent of larcer central and midzonal hepatocytes.

MEL = 0.25 mg/kg

(10) 90-DAY Subacute Feeding Study in Dogs
using BTS 27271

BTS 27271 was given orally (gelatin capsule) to beagle dogs
in doses of 0.1, 0.25, and 1.0 mg/kg/day for 90 days.

Clinical signs werc recorded daily; bodyweight once/wk;
food consumption pericdically.

The {-ilowing laboralory analyses were performed:

Haematology - ESR; DV, Hb conc., red cell count, reticulo—
cyte count, M’B, mean corpuscular Hb conc. (MCHC),
total white ccll count, differential leukocyte count,
platelet count:, and prothrombin index

Blood chemistry — plasma urea, glucose, total serum pro-—
teins, alkaline phosphatase (sAP), GPT, bilirubin
(serum), Na, and K. . :

A\

Urinalysis - specific gravity, pil, protein, glucose, ketones,
bile pigments, urobilinogen, and Hb; also examined rdi-
croscopically for epithelial cells, erythrocytes, poly-—
morphonuclear leukocytes, mononuclear leukocytes.

‘ The dogs were killed by IV injection of sodium pcntobaibitone
and exsanguinated from the carotid artery. K The following organs
were removed and weighec:

>

i et < g’ oo g .= e R Ul W,

brain | liver ‘prustate . adrenals
pituitary ~ splcen uterus gonads
heart . parcreas kidneys

lungs " thymus ' thyroid

|
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$rmll portions of these tissue together with the fol-
lowing wire prevparcd for microscopic examination:

11y

aorta cuodermm

trachen jejunum : =
 lymph nodes “ilcum PP
gall bladder ocolon W
urinary bladder skin . - -

salivary glind mammary gland R

tongun ske¢letal muscle i
oesophagus bone marrow ' -
stomach _ : peripheral nerve T

eye optic nerve .

. . , Y
Results - ' ' .
o adverse offects were noted as pertains to bodyweight, ' : Tl

food consumption, water consumption, ophthalmoscopy.

Dccrcaséd roctal temperature were noted in the 0.25 and : ' 2
1.0 mg/kg groups for 1 to 2 hrs. following dosing. o :

There was a significant reduction in heart rate for tne ST,
1.0 mg/kg group one to two hrs. after dosing on days 41 and e
83 (only checked 3 times). . .
Haematology, biochcmistiy and urinalysis were within normal O : ‘
limits and there was no dose relationship for the exceptional : g

cases that occurred.

No morphological change or variation Erom normal was seen L0 ‘
in any of the tisisues or organs examined that is considered to '
be associated with administration of BTS 27271.

NEL = 0.25 mg/kg ’ L
Dr. Kent . Davis was consulted concerning the aforementioned - & ;
90-DAY: ferding studies in dogs and confirms no significant
dose related pathology. heeg.

’c A

21-DAY Subacute bermal ‘Toxicity in thé Rabbit (BTS 27419)-

NOTE:

BIS 27419 in acetone was appled to the intact skin of f
New Zealand whitc rabbits in doses of 50 or 200 mg/kg for a|
total of 15 doses; over a 21 day pericd. | e
Condition of rabbits cbserved daily and local reactions to
treated area of skin (10 an square) werc noted. Blood samples o
ohtained before treatment and on the final day of treatment. Body-
weights recorded weekly and food consumption daily. Ophthalmos-— :
copy, rectal temperature and heart rate also obscrw
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qhe rabbils woere killed with sodiwn pentobarbitone given
1V on the day after the last treatment . C‘ihe fol lowing organ

weights taken: -

adrcnals lunas
brain ovaries
heart pituitary
kidneys: spileen
liver testes

thyroid
ukerus

" pissues of these organs plus the follewing tissues were

examined microscopically:

bladder sl.omach
bone marrow thymus
duc denum

cyes

ileum

mesenteric lymph node

pancreas

treated skin

untreated skin

Besul ts—-

Both doscd yroups shrwed moderate ery'thcnatous reactions
with desquamation of skin and subcutanecus hemorrhage. All

dosced animals displayed inappetence
dosing.
copy -

Most of the dosed animals (all
the experinment.

Deaths — 200 wy/Kg

50 mg/ky

and became scdated after

No changes in rectal temperature, heélrt‘rate.or ophthalmos—=

males) lost weight duoring

1/4 M
3/4 T
/4 M
0/4 1

. . . L
Underweight. testes with variable tubular degeneration were

noted in males on 200 my/kg.

i
‘

Blood sugar concentration was sliqht;Ly elevated in both

dosed groups.
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PAMIOLOGY (50 & 200 v i/ke) = nodular hyperplasia in ynph
feddos s ke d noutieg hilia and cosinophilia in spleen;
Toukocytones in the: liver; pignmt noted in 1ymph nockes;
“genaral ized neutrophi bia (lung, skin, pituitary, bladder).

Findings/ Recamendations-

TB finds that the data in the petition supports the
safety of the proposcd tolerance for BIS 27419 and its me-
tabolites BI'S 27271 and BIS 27919 in or on apples and
pears at 1.0 ppm.

P
’[7;:’/'}“/1 ‘/\ _.'/é' s
Robéart B. Jaegdt, Physiologist
Toxicology Branch’
Registration Division (WIi-567)

cc: CB, EEEB, Branch File, PP No. 5G1558
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