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MRID/Xcce ssion No.: 406608-06 I.B. Project No.:

Toxicology 3ranch I/IRS has completed an evaluation of the
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tte Delaved Neurofox1c1ty o
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A Guidelines No.: 81-7
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Re v1ewod by: Krystyna K. Locke, Toxicclogist i M»sryuq_
Section I, Tox. Branch I/IRS (TS=-769C)
Secondary Reviewer: E2win R. Budd, Section Head
szction z, Tox. Branch I/IRS (TS-7€9C) Eéi £\
) DATA EVALUATION REPORT
STUoY TVYPE: 81-7, BAcute Delaved Neuroctcxicity (Hen)
TOX. CHFM. NO.: 242
MRID NO. ¢ 266CE-0E
TIST MATTRI2L: Dizzinon MG-8 (Technical); Purity: 87%:
Batch No.: FL872049: Stable at roonm
temperature [expiration dace: July, 1230);
Insoluble in water; Clear, amber liguid.

SPONSCR: Ciba-Geigy Corporation, Agricultural Division,
Gresnsbero, NC

Stillmeadow, Inc., Houston, Texas

TITLE CF REPORT: Acu%e Delayed Neurotcxicity cf Diazinon MG-8 _
in Domestic Fowl :

AUTHOR!’S': Lawrence J. Jenkins
REPORT ISSUED: May 23, 1988

CONCLUSICONS:

Diazinon MG-8 did not cause delayed neurctoxicity in hens
under the conditions of this study. Positive results were

obtained with Tri-o-tolyl phosphate (TOCP), a known neurotoxic
agant.

Groups of 1l.5-months old hens were treated (singlie dcses by

gastric intubation) with corn oil (Group I; vehicie control)},

P (Group II: positive control) or Diazinon MG-8 (Group III:

C: mg/kg*) ané observed for 3 weeks. On day 21, Groups I and
ware r;desed (except that the dose of Diazinon MG-8 used was
ng,/Kg}, observed for another 21 days and sacrificed on day

urouxII was sacrificed on day 22 without reiosng. The

"ware protected from acute cholinergic effects by ;n,ectvons
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and loconotor aﬁt1v1*y, and lesions in brain, spinal cord
pevloheral nerves were observed only in the positive control
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*This dose, more than twice as high as the acute oral LDgg,
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tropine sulfate and Z2-FAM. Del ayed neurotox1c1ty (changes in



()]
~1
(o

33

(]

]

inistered unintenti
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Esence of atropine sulfate and 2-

the deiayed nevrotoxicity study
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zyed neurotoxicity study was started
study was terminated on March 1,

tion Red Heavy Brezed strain) were
groups and treated (single dcses by
lows: Croup I (10 hens: vehicie
control}, with corn c¢il, 1 ml/kg b.w.; Groyp II (8 hens: pcsitive
control group), with Tri-o~tolyvl phosphate (TOCP), 500 mg/kg
b.w.; and Group III {18 hens: %*est group), with Diazinon MG-8,
26.03%* mg/Kg b.w., admin's-ered in corn oil. The hens were
fasted for at least 12 hours pr or to dosing. In crder to :
protect the hens from acute chclinergic effects of Diazinon MGE8
arnd TOCP, all hens (including the vehicle controls) were injecfed
intramuscularliy wltb atropine sulfate (10 mg/kKg b.w.) 1 hour =
prior to dosing, with 2-PAM (50 mg/kg b.w.) immediately arfter
dosing, and acain with atropine sulfate and 2-PAM concurrently at
1 and 5 hours after dosing. Because of toxic signs, two hens in
Group III reguired protective treatment also on day 1. Following
a 21-4day observation period, hens in Groups I and III were
radssed, except that the docse of Diazinon MG-8 used was 13.78

fule % Ao b.w. The hens were observed for another 21 days before
being sacrificed on day 42. Hens in Group II (positive control)
were sacrificed on day 42 without redesing.

x*The dose level of Diazinor MG-8 used in the acute delaved
neurotoxicity study was tc be based on an acute oral LDsp,
obtained from a study with the same strain of hens and 1n the
absence of atropine sulfate and zZ-PaM. In the acute oral
toxicity study, groups cf 4 hens recsived single doses of

Diazinon MG-8 (5, 10, 12.5 or 1S my/xg b.w.) by gavage and then
were obselived hourly for mortality. Using the procedure of J. T.
L--uuflel¢and F. Wilcoxon (1949; ;_,__E_ngmgggi_:xp;c_._lhgmm 3¢,

25-213), LRso. = 12.45 m3/KS b.w, with 95% confidence of 11l.44-

13.64 mg/ka b.w. was calculated. Eased on the LDgg, 1t was
dacided to administer about 13 mg of Diazinon MG-8/kg of body
weight to Group III hens in the acute delayed neurotox1c1ty
-udv. Eowever, bacause of an error irn the preparation of the
ssing sclution, the first dose of Diazinon MG-8 administered to
Group III was 28.09 m3/kg b.w. or more than twice as high as the

intended tarcet dcse. .
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Eens used in the acute delayed neurotcxicity study and in
the preliminary studies (range-finding for acute cral LDsg and
cute oralsLDsg) were: 1)Cbtained from Texas xnimal Specialties,
Hurble, Texas; 2) Housed individually at £5-7C° F, relative
humidity .39-68%, and 12-hour light/dark cycle; 3) Identified
v leg bafds:; and 4) Fed unrestricted amounts of food (Purina
~Layena Poultry Feed) and tap water. At the initiation of the
acuze Selaved neurctoxicity study, the hens wsre appro)imately
12.3 months o0id and weighed 1.6-2.2 kg.
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The following parzreters were examined:

1. Daily observation for toxic signs.

2. Coservations for delzvesd neurctoxicity {changes In gait
and locomotor activity). 3Seginning 3 days after
dosing, all hens in Groups I, II and III were observed

and scored independently by two different observers
three times per wesk-for signs of delayed
neurotoxicity. During each observation period, hens
were prodéed with a poie to walk around their pens
(forced motor activity) until the score of the gait
couid be dstermined.

3. Body weight, on the day of dosing and weekly
therecarter. . .

4. Food consumption, weskly. Z

5. Necropsy, on all hens sacrificed at schaduled times.
The nonsurvivors were not necropsied.

€. Histopatholegy, on all hens but the nonsurvivors. The
following tissues were examined: brain (medulla
oblongata), spinal cord (cervical, thoracic and lumbar
regions) and peripheral nerves (sciatic and tibial).
Tissue sections were stained with hematoxylin and eosin
rstandard stains) and also witka myelin- and axon-
specific. stains, Luxol Fast Blue {brain and spinal
cord) and Hclmes silver nitrate (peripheral nerves).

tatistic v

ana.vses of variance (ANOV2Z), Student’s and Dunnett’s t-tests,

Bocdy weights and food consumption data were evaluated by
Kruckal-Wallis X2-test, and Ryan’s procedure for the Mann-Whitney
. <
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U-test. £-p was greater than © , the finding was regarded as
ron-signifftant. (See Attachment I Ior details).

+

Morzality

Three hens were found dead, one in Group I (vehicle control)
on study day 7 and two in Group III (Ciazinon-treated group) on
davs 5 and 21 (6 hours after redosing).. There was no mortality
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, Gecreased activ*ty was observed

Group 1II and 8/.8 in Group III.
Decreased activity was slight in Groups I znd II, and slxght te
extrere in Group III, and lzsted for 1 to 3 days in Group I, 6
bours T 2 ‘ays in Group IZ, and 6§ hours tc 4 days in Group III.
Other toxic signs observed shortly after desing inciuded
sonvuisicns in 1 Group I hen that did not survive the study and
zta»ia, salivatiorn, *esn;r;:cr) gurgle and rzsal discharge in 2
Group II1I hens (1 of which dié not survive the study).

Fellowing redesing, docoreased ac 1'\n'.ty (very slight to
siight) occurred in 2,9 hens in Group I and 9/17 hens in Group
III, and 1zsted in all instances for € hours. Other texic signs
were not observad., Group II hens were not redosed but were
sacrificed on study day 22.

Relayed Neurotowicity

Following the first dosing, delayed neurotoxicity was not |
otserved in the vehicle control (Group I) and Diazinon-treat ed’
(Group III) hens. 1In Group II (positive contrcl), 3 hens shcwqd
unsteady gait on study cday 10. From day 13 through day 22, signs
for all pesitive control hens progressed from slight unsteadiness
in walking to marked staggering and occasional falling. On day
22, 4 of & hens were unable to walk. The mean neurotoxicity
scores for the 8 hens in Group II ranged from 2.5 to 4.5 on study
day 22.

3

Folleowing :eaos;ng, weurobox1c1uy scores for all Group III
hzns were 0, except for one Len which had an average score of ¢.5
on Z£ay 41 due to slight unsteadiness in walking. This single
occurrence of unsteadiness at the termination of the study was
not attributed to treatment.

-
3

Scoring for neurotcxic signs was performed according to the

»

rosedure of H. W. Chambers and J. E. Casida (1967; IQKLQQ&A
Azg.__ada:ma;gl; 10, 105-118), as follows: .

Scoring Criteria

No detectable signs.
i Slight unsteadiness in walking.

2 Marked staggering and occasional falling.

[P

Extreme difficulty in walking and falling often.

-
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4 Inability to walk; standing with difficulty.

$ae

s of legs: usually lvim:

5 ] Complete motor paralys
' side.

on:
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Hens in Groups I and III gained weight during the &é-week
s«udy period (2.6 and 3.2%, respectively) when the mean final
body weights for eacnh group were compared with initial weights.

with one exception, a2il hens in Group II lost weight during
the first study week (4.7%) and gained weight during the second
wzek (3.7%) when these body weights were corpared with predesing
wa2ights (study week 0). Weight loss (7.7%) reoccurred during toe
trhird week whan signs of neurotoxicity appeared. The body weight
cf CGroup II hens were alsc sigrificantly smaller (10.3%; p <
G.21) than these of vehicie controls (Group I} during week 3,
iust before Group II was sacrificed.

The three hens which died during the study did not have
+heir terminal weights recorded.

Food Cornsunption _ 2

No significant differences between the Diazinon-treated aé%
vehicle control groups were noted for mean food consumption
values. In the positive control group, food consumption declined
by 18.3% after w2ek 2 when neurotoxicity became apparent.

Necropsy
¥o sbnormalities were obszrved in any group. The 3

nonsurviving hens, 1 in CGroup I and 2 in Group III, were not
necrepeied.

iistopatholoqgy

H#ens from the vehicle control and Diazinon~treated groups

10

P

had nc lesions in brain, spinal coré and peripheral nerves
rzissues examined). All positive control hens had some cegree of
Z2generatj and swelling of the axons. Mild tc modesrate lesions
{mostly es 3-5) were observed in all pecsitive control hens
with the st severe dejencration occurring in the cerebellum,
peripher#fsperves, and the ventral tracts of the spinal cord.

The nonsurvivors were not examined.

~he lesions were graded for severity according to the
procedure of A. A. Bickford and G. L. Sprague (19823; Neuro-=
“cwicology 3, 321-332), as follows:
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- rare, minimal
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: wsral, moderate
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Acc oruing to the testing laboratory, the pro'ocol deviations
nsurviving hens were noct ﬁe“rops‘ed and the first dcse of

inon MG-& was -nadv rtently over twice as high as the target
se of 13 mg/kKg b.w.) éid not affect the intsgrity of the study.
Tre thrse h ens which &id no= survive the study {1 in the vehicle
control and 2 in the Diazinon MG-8-treated group) died shortly
after treatment and their deaths were therefore not due to
delzved reurcteoxicity. 2Also, sufficient numbers of hans were
availabie in these groups to permit an assessment of the deiayed
neurotoxic potential cf Diazinon MG-8.

The inadvertent doubiing (28.09 mg/kg b.w.) of the intended
Sose for the Group III hens on day 0 had nc impact on the study
because most of the hens survived this dose znd tolerated the i
second dose of 13.78 mg kg b.w. Both of these doses were greater
than the unprotected LIzg of 12.4% mg/kg b.w. =

Toxicology Branch/HED agrees with the above comments.

In summary, Diazinon MG-8 did not induce delayed
“-urotcx1c1ty in the hens under the conditions of this study.
tive results were obtainad with TOCP, a known naurotoxic

agen-.
Classification of study: Core-Minimum

-Good Laboratory Practice Statement, signed and dated May 31,
1988, was included in the report.
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$iffezazces by azalvses cf variaace (ANIVAS. Studezt's and luczne:t's

wel. &8s iz the suzmac TaS.es. 3cdy weight gaiss were cogparesd with the

cuskai-¥allis Xr-cest (Rirtk 1682). *Ryaz's procedure for the Mamn-Whitzey

Vehicie <Control and tte rezainirg grsups follswing the detection of a

s s . . e trant: .
sigzifizant diflerepce witk <= cuska.-Wallis cesct, ALl

araizyses were ‘tested for significarce at the p ¢ 0.05 and p ¢ C.01 levels

”"”

with @ sull hypothesis of no differeace between

gzeater tham C.0S, cbe t2st was :udged mcc-significant.

;-\ ' ,ﬁ\*,"

aspective means.

statisticsl

-test (Kictk 1982) was used =05 decermize significapt differences Sertween th

Riek, R.E. {1982). Exzerizeczal Casign: T:roceduves for tte
Scien-es. Brocks/Ciie Pubiistizg -ompasy, Eelmost, CTall

‘Y eam

cea gy

If p was
Beraviozal
fzenia.



