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PEETICICES AND YO XIC SUBSTANCES

SUBJECT: EFA RKeg. No. 10C-524. Diazinon Technical: 21-Day
Dermal Toxicity Study in Rabbits - Statistical
Evaluation of Acetylcholinesterase Activities in
Erythrocytes, Serum and Brain in Order to
Finalize NOELs

" Tox. Chem. No.: 342
FROM: irystyna K. Locke, Toxicologist Eﬂ g-i-VY\AQ_ HL&G‘W.L 3.‘65/!?
Section I, Toxicology Branch I (IREE
Health Effects Division (H7509C)

TO: George T. LaRocca, PM Team (15)
Insecticide~Rodenticide Branch
Registration Division (H7505C)

A

THRU: Edwin R. Budd, Section Head ,:%

Section I, Texicology Branch I (IRS) §é>b chti
Health Effects Division (H7509C) S‘ //Z

In December, 1988, at the reguest of Special
Review/Reregistration Division, Toxicelogy Branch I/IRS has
expedited an evaluation of the following study:

Diazinon Technical: 21-Day Dermal Toxicity Study in
Rabbits: Ciba-Geigy Corporation; No. 842007;
June 11, 19841 MRID/Accession No.: 4066C8-07

The only finding of concern was an inhibition of acetyl-
chclinesterase (AChe) activities in serur, erythrocytes (RBC) and
brain of both sexes. NOELs were reported in the expedited review
as follocws:

Mazle rabbits: 1 mg/kg, based on inhibition of AChe activity
%, 'in serum. The NOEL for RBC and for brain
' AChE activity was 5 mg/kg.
Possibly < 1 mg/kg (LDT), based on
significant inhibition of serum AChE
activity. This is a tentative value, pending
corments and additional statistical analyses
from the TB/HED statistical team. The NOEL
for RBC AChE activity was 5 mg/kg and for
brain AChE was 1 mg/kg.

Female rabbits:
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Based on the statistical analyses and comments from Bernice
Fisher, Biostatistician, TB/HED statistical team (Attachment I),
+he NOELs for the inhibition of AChE activities in serum, REC and
brain of the male rabbits remain unchanged (that is, they are the
sare as those reported in the expedited review). The same
applies to the NOELs for the inhibition of AChE activities in RBC
and braln of the female rabblts However, the NOEL for ng

T the female rabbi
<r=1-ev +%an 1 ma(kg (LTD). At the 1 mg/kg dose level, the
inhibition of AChE activity in the female rabbits was 30 7%,
reiative tc the control value. This inhibition was statlstlcally
significant (p < 0.035) in the "trend test for slopes in time"
(u<ed by Ciba-Geigy, the testing facility) and not statistically
significant in the Dunnett’s test (used by Bernice Fisher, TB/HED
statistical team). However, TB (IRS)/HED regards this inhibitiocn
as biclogically significant.

According to Bernice Fisher (Attachment I, p. 8), "The
results of the SAS calculations of the Stancard Error of the Mean
indicated that there was unusaally large varlablllty in the
control group of rabbits in both sexes, especially in the serum
ACHE levels. This large variability would thus reduce the
reliability of the statistical conclusions of the trend analy51s
as well as the pairwise comparisons with controls."

In summary, the classification cf this s»udy (Core-vlnlmum)
remains unchanged, but a NOEL for the inhibition of AChE activity
in serum of the female rabbits was not determined (it is < 1.0
ng/kg, LDT).
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females, there was a =icni;icant decreasing linear

trend in the levels of cnc inesterase (u/l1l) in REBC,
m ané brein with dermal Joses of 1, 5, and 100
Juced to 50 after 7 davs) of diazinon. The reirwise
rarison of female control and the 100/5C mg/ka écse
.l resulted in a sxgnlflc i cl‘fcrence in the RBC,serum
bra1n;j Also in females, the rzirwise comparison of
-and the 5ma/kg dcse level resulted in a significant
2r ence&in the serur and brein at week 3 of the stuly.
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als rabbits, the dose related trends in the levels
iinesterase (u/l) in serum were s1cn1f1cantly decreased.
er significant findings were observed 1n males.
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the high mortality (4 out of 5 male rabbits died)
in the hichest (10Cto50 mg/kg) dose group, the
ical evaluation of males incliuded only three dcse
0,1, anéd 5 mg/kg) cf diazinon.
(REG~ regression
enss in éifferences
e in RBC and serum wi icse increment
also tc test the significance of trends in

3 for RBC, serunm, ané brein cholinesterase.
ram was also used to compute means and standard

ns of each of these roups, by each sex separately.
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Table 1. Diazinon, Rabbits - R3Z,ACHE Levels (u/l)-
WeeX I minus Week 0 3zta, and S&S (REC &
Mzans) & Dunnett's Test Results
Dose (me/kg)
Mzles 0 i 5 100/50(z)
oean 504.090 €40.00 300.00 na
SE. 232.38 172.05 158.11 na
remeis
—— S ax* A N o n.ogn*
aweadi 32C’0 OU SGVIOO 60'\_0\"0 -28u.0u
SZ 132.28 174.383 95.87 80.00
a2 dose level reduced te 50 mg/Xg on day 8
SE Steandard Error of Mean
na not applicable

Significance of
Sicnificance of
control denoted

Trend cenoted at Control.
pairwise comarison with
at Dose level.

* p<.05 & ** p<.0l
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Tablie 2. Diazinon, Rabbits - RBC, ACHE Levels (u/l)-
week 3 data, and SAS (REG & Means) & Dunnett's
7est Resulits

Dcse (m3/kg)

vMzles 0 1 5 100/50(a)

mezn 2620.090 278G0.00 260C.00 na

SE., 115.76 21.65 104.88 na

Females

. . : *

mean 2640.007 2440.00 2420.00 1800.00

SE+ 136.38 74.83 37.42 44,72

a dcse level reduced to 50 mg/kg on day 3

SE- Standard Error of Mean

na not applicabie

Note: Sicnificance of Trend denoted at Corntrol.

Zniz ——
Significance of pairwise comparison with
centrol denoted at Dose level.

* p<.05

Y

& ** p<.01
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Table 3. Diazinon, Rabbits - Serum,ACHE Levels (u/l)-

week 3 minus week O datez, &nd SiS (KEG &

Mears) & pDunneit s Test Results

Dese (mc/kg)
Yzles 0 1 5 100/5C{a)
mean -8.60% 60.80 -140.00 na
SEq 65.23 44.75 26.£3 na
Females
* % ' 9 *

SEp 54.C1 33.38 47.79 58.64
a Gose level reduced to 50 mg/kg on day 8
SE.. Standard Error of Mean

Significance of Trend denoted at Control.
Significance of pairwise comparison with
control denoted at Dose level.

* p<.05 & ** p<.0l
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Tabie 4. Diazinon, Rabbits - Serum, ACHE Levels (u/l)-

week 3 data, and SAS (REG & Mezns) & Dunnett's

7287 Fesults

Dese (m3/kg)
vales G 1 5 100/50(a)
mean 662.20 635.40 512.80 na
SEL 85.87 48,59 £5.15 na
Femzles
" * % - - * *

mean 784.40 543.490 506.60 295.80
SE~ 162.23 27 .64 57.08 54.26
2 dcse .evel reiuced to 50 m3/kg on day €

Significance of

Sigrnificance of

conwrcl denoted
*

p<.C5

Trend dernoted at Control.
pairwise comparison with
at Dose level.

x *

& p<.Cl



Tatle 5. Diazinon, R
Week 3 ca:ia,
Test Results
Mzles &
mean 2E€74.00
SE 171.31
Femaies
* %
mean 3628.0C
SEn 178.258

SE, Standard Error of

na not applicable

Note: Significance of
Significance of
contrel cdenoted

Mean

Dese

AECRE
& M=ans)

5
2986.00
172.96
2972.00%

120.64

resuced to 50 mg/kg on day 8

& ** p<.0l

007061

Levels (u/1)=-
r;

& Dunnett's

2056.00% :

154.42

Trend denoted at Control.
pairwise comparison with
level.

/0
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The outcome of this or any other statistical analysis
of this study is to be considerei not definitive
for some of the following reasons.

~he selection of the 3ose levels cf 0, 1, 5, and 100
{+hen reduced to 50 on the 8 day) mg,/kg was not sustifiably
spaced: i.e. 2 levels very close to zero ané one level sO
tsxic that is was reduced in both saxes after one wesk cf a
3 week study. In addition 5 animals in a dose group was not
sufficient tc evaluate 3 or more factors that may show toxicity
witn <iazinon. '

— bl

o

The results of the SAS calculations of the Standard Error
of the Mean indicated that there was unusually large variability
in the control group of rabbits in both sexes, especially
in the serum ACHE levels. This larce variability would thus
uce the reliability of the statistical conclusions of the
4 analysis as well as the pairwise comparisons with the
r

In males, cholinesterase levels among the 3 dose levels
(0, 1, and 5 mg/kg) were not significantly changed in the
R5C or the brain. Only in serum, the males had a signifi-
zntly decreasing trend in ACHE levels in measurements of
Lfferences from week O to week 3, but also had unusually
ce variability in the control levels.
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femzle rabbits, the trends in the levels of cholinesterase
REC, serum and the brain were ail significantly decreasing
% dose increments of diazinon. Alsc in all 3 sites there

s significant difference between the control and the highest
G tcggoiidcse group. In addizion, in the brain and in the
3!
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m, the cholinesterase levels in the contrcl was alsoc
nificahtly different from the S5mg/kg dose level in week 3
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