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NARRATIVE SUMMARY

INTRODUCTION

The objective of this study was to examine the sensitivity of pubertal
assays to the effects of a wide variety of chemicals that are known to affect the
endocrine system through different pathways and/or mechanisms of action. EPA
has decided to test several chemicals in multiple-dose studies which may provide
greater confidence in the reliability and relevance of the assays.

For this study, the following chemicals were tested: Atrazine, Fenarimol,
Methoxychlor, Bisphenol A, Ketoconazole and Propylthiouracil. The study was
conducted in tWo components. Each component consisted of two dose groups -
per test material and one vehicle control group, each group comprised of 15
weight-matched F1 female weanlings, for each of the two components.

The ovaries, uterus and thyroids were examined microscopically.

SUMMARY
Administration of the test chemicals by gavage to female, CD® (Sprague-
Dawley) rats, under the conditions of this study, was associated with the
following histopathologic changes:
1. The presence and dose-related increased severity of cytoplasmic
vacuolization of the ovarian corpora luteal cells in both the 50 and 100
mg/kg dosed Ketoconazole animals. In addition, the presence of ovarian

hypoplasia in the 100 mg/kg dosed animals was observed.
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The presence and dose-related increased severity of thyroid, follicular cell
hypertrophy/hyperplasia in both the 2 and 25 mg/kg dosed
Propylthiouracil animals.

The presence of ovarian hypoplasia in several 600 mg/kg dosed
Bisphenol A animals.

The presence of minimal follicular cell hypertrophy in the thyroid glands of
several of the 250 mg/kg dosed Fenarimol animals.

The presence of minimal epithelial hyperplasia within the uterus in several

50 mg/kg/day Methoxychlor animals.

DESIGN OF THE STUDY

consec

Six test chemicals were administered via gavage once daily for 21-22

utive days (pnd 22 to pnd 42 or 43) to female CD® (Sprague-Dawley) rats

under the study conditions outlined in the study protocol (RT! Master Protocol
No.: RTI-830).

design,

The study began with 15 weight-matched F1 females/group. The study
test chemicals and target dose levels are presented in Table 1.
Table 1 - Study Design

Component #1

Group No. F1 Dose Concentration Dose Volume
No. Females Chemical mg/kg/day mg/ml mlkg
Corn Qill,
1 15 Vehicle Control 0 0 5
2 15 Atrazine 75 15 5
3 15 - 150 30 5
4 15 Fenarimol 50 10 5
5 15 - 250 50 5
6 15 Methoxychlor 25 5 5
7 15 - 50 10 5
Component #2
Group No. F1 Dose Concentration Dose Volume
No. Females Chemical mg/kg/day mg/ml ml/kg
Corn Oil,
1 15 Vehicle Control 0 0 5
2 15 Bisphenol A 400 80 5
3 15 - 600 120 5
4 15 Ketoconazole 50 10 5
5 15 - 100 20 5
6 15 Propyithiouracil 2 0.4 5
7 15 - 25 5 5
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Individual treatment groups within each component of the study were
given unique five digit codes that are presented in Table 2.

Table 2 - Treatment Group Designations

Group Component 1 Component 2
1 87668 63561
2 67607 05498
3 02227 25517
4 10935 97694
5 93970 48744
6 37738 86070
7 41133 13694

According to the study protocol, all F1 females were subjected to a
complete necropsy with selected organs dissected and weighed. Protocol
tissues were fixed in Bouin’s fixative for 24 hours, after which they were rinsed
and stored in 70% alcohol. Component #1 thyroids were fixed in Bouin’s but this
fixation made the later dissection of thyroids from the trachea and subsequent
weighing procedures difficult because of the uniform yellow discoloration and
tissue hardness. The Component #2 thyroids were fixed in 10% neutral-buffered
formalin which facilitated the recognition and dissection of the thyroids from the
trachea. All tissues were trimmed, embedded in paraffin, sectioned and stained
with Hematoxylin and Eosin (H&E).

Histopathological examination of selected organs was conducted on the
protocol-required tissues. The protocol-required tissues were: ovaries, uterine
horns, and thyroid glands.

The gross and histopathologic data were entered in the Experimental
Pathology Laboratories, Inc. Computerized Pathology Reporting System. Each
lesion was graded according to a four-grade severity scale (1-4). “Decidual

Alteration” of the uterus was designated only as “Present”.

RESULTS
The individual animal data are presented by group in the Histopathology
Incidence Tables (HIT) and the group summary data in the Summary Incidence

Tables (SIT). Gross necropsy findings were correlated to the microscopic
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findings, whenever possible. These findings are presented in the section
"Correlation of Gross and Microscopic Findings Tables".

A limited number of histopathologic changes were observed in both
control and treated animals. For the most part, these changes were typical of the
spontaneous type of microscopic pathology that can be observed at this age and
in this strain of rat. During the microscopic examination of ovaries, attempts to
quantify the number of corpora lutea were not performed because of the variation
that one may observe in any one cross-section of ovary. However, each ovary
was examined for the presence of primary, growing and pre-ovulatory follicles.

The following chemicals were not associated with any treatment-related
histopathologic changes: Component 1 = Atrazine (75 and 150 mg/kg),
Fenarimol (50 mg/kg), and Methoxychlor (25 and 50 mg/kg); Component 2 =
Bisphenol A (400 mg/kg).

TREATMENT-RELATED FINDINGS BY CHEMICAL

Fenarimol:

Exposure to Fenarimol (250 mg/kg) was associated with follicular cell
hypertrophy of the thyroid gland. This lesion was characterized by a subtle
increase in cell size, particularly in the height of the follicular lining cells. In
addition, the lumen of affected thyroid follicles was slightly reduced in size and
the amount and staining intensity of the thyroid colloid was less. The incidence
and severity of follicular cell hypertrophy are presented in Table 3.

_ Table 3 —Incidence and Severity of Follicular Cell Hypertrophy — Fenarimol

Dose (mg/kg) 0 250

THYROID (No. Examined) (15) (15)
Hypertrophy, Follicular Cell 0 5
Minimal 0 5

As can be seen in the above Table, 5 out of 15 animals had minimal
follicular cell hypertrophy. The toxicological or biological significance of this
lesion is not clear since only 1/3 of the animals had hypertrophy and there was
no apparent increased thyroid weight changes noted. However in this dose
group, the level of thyroxine hormone (4) was decreased and thyroid stimulating

hormone (TSH) was increased.
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Bisphenol A:
Exposure to Bisphenol A (600 mg/kg) was associated with the presence

of ovarian hypoplasia in 3 out of 14 animals examined. Ovarian hypoplasia was
characterized by the complete absence of corpora lutea (CL’s) and an apparent
reduction or absence of the large pre-ovulatory follicles (Graffian Follicles). Mild
hypoplasia seemingly had fewer large follicles and with moderate hypoplasia no
large pre-ovulatory follicles were observed. This appearance suggested that
some inhibition or delay of follicle development and/or ovulation had occurred.
Hypoplasia was used in this context since evidence of complete ovarian maturity
and subsequent atrophy was not observed (Davis et al, 1999). According to the
Organ weight data, animals exposed to 400 and 600 mg/kg of Bisphenol A had
lower ovary weights but also had significantly lower body weights.

It has been suggested that significantly reduced body weights, associated
with chemical administration, may result in “stress” to the animal decreasing the
frequency and amplitude of luteinizing hormone (LH) thus altering the
reproductive cycle (Yuan et al, 2002). Although the small incidence of ovarian
hypoplasia might have been associated with decreased body weights, it is not

clear if other mechanisms might be involved as well.

Ketoconazole:

Exposure to 50 and 100 mg/kg of Ketoconazole was associated with
cytoplasmic vacuolization of ovarian corpora luteal cells and ovarian hypoplasia
in the 100 mg/kg dosed animals. Cytoplasmic vacuolization was characterized
by the presence of clear, variably sized vacuoles within the cytoplasm of corpora
luteal cells. Occasionally, small cytoplasmic vacuoles may be noted in some
degenerating cells within normal corpora lutea, but the vacuoles in Ketoconazole-
exposed animals tended to be larger and more dispersed within the corpora
lutea. The severity of cytoplasmic vacuolization was graded according to a
subjective evaluation based on the average number and size of the vacuolated
cells in a corpora lutea (minimal = 6-25%; mild = 26-50%; moderate = 51-75%;
and marked 76-100%). The pathogenesis of the vacuolization could not be
determined but was thought to involve the alteration of steroid metabolism at the

cellular level.
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As previously mentioned, 5 out of 15 high-dosed animals also had mild

ovarian hypoplasia which meant there were no corpora lutea present and

subsequently, no cytoplasmic vacuolization to evaluate and grade.

The incidence and severity of corpora luteal cytoplasmic vacuolization

and ovarian hypoplasia is presented in Table 4.

Table 4 — Incidence and Severity of Corpora Luteal Cytoplasmic Vacuolization

and Ovarian Hypoplasia — Ketoconazole

Dose (mg/kg) 0 50 100
Animals (No. Examined) (14) (15) (15)
Vacuolization Cytoplasmic,

Corpora Luteum 0 12 9
Minimal 0 6 1
Mild 0 4 4
Moderate 0 2 3
Marked 0 0 1
Hypoplasia 0 0 5
Mild 0 0 5

According to the organ weight data, some evidence of decreased ovarian

weight was apparent in the 100 mg/kg dosed animals. This may be related to the

ovarian hypoplasia seen at this dose level. However, the apparent cytoplasmic

vacuolization apparently did not result in any ovarian weight change.

Propylthiouracil:

Administration of both 2 and 25 mg/kg Propylthiouracil was associated

with the presence and dose-related increased severity of thyroid follicular cell

hypertrophy/hyperplasia which was clearly related to increased thyroid weights

and levels of TSH and decreased levels of T4.

Follicular cell hypertrophy/hyperplasia was characterized by a spectrum

of histologic changes including the increased size and apparent number of

follicular cells, the reduction in follicular lumen size, the presence of pale staining

colloid and/or the reduction or absence of colloid within some thyroid follicles.

The severity of hypertrophy/hyperplasia was subjectively based on a number of

criteria; minimal = multifocal follicles affected, size and number of follicular cells

slightly enlarged and increased; mild = diffuse change with further increased cell

6
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size and hyperplasia; moderate = enhanced severity with the presence of notable
numbers of follicular cell mitoses; marked = increased mitotic rate, some
degenerative cells (deeply eosinophilic cytoplasm and pyknotic nuclei) within the
follicular epithelium, and obvious thyroid gland size and shape enlargement. No
alteration of the thyroid vasculature was noted.

The incidence and severity of thyroid hypertrophy/hyperplasia is
presented in Table 5.

Table 5 — Incidence and Severity of Thyroid Hypertrophy/Hyperplasia —
Propylthiouracil

Dose (mg/kg) 0 2 25
Animals (No. Examined) (14) (15) (15)
Hypertrophy/Hyperplasia 0 15 15
Minimal 0 1 0
Mild 0 13 2
Moderate 0 1 9
Marked 0 0 4

Results of the microscopic examination of the thyroid gland are
compatible with previous reports on the direct action of Propylthiouracil on the
thyroid gland (Thomas and Williams, 1999).

Methoxychlor:

Administration of Methoxychlor was associated with the presence of
epithelial hyperplasia of the uterine epithelium.

In control animals, the uterine surface epithelial lining was characterized
by having a single layer of columnar cells with a cytoplasmic to nuclear ratio of
around 1.5. The height and presence of vacuolar to necrotic changes and the
presence of inflammatory cells depended upon the stage of the estrous
(reproductive) cycle. In addition, mitotic figures were common in the estrous
portion of the cycle (Yuan and Foley, 2002).

In the 50 mg/kg/day dosed group, some animals had changes of the
uterine surface epithelium that were diagnosed as epithelial hyperplasia. In

these cases, the lining epithelium was generally diffusely affected. This change |

was characterized by taller columnar cell height and nuclear crowding indicative

7
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of more cells. In addition, these cells tended to have more cytoplasm
(hypertrophy) which appeared lightly basophilic. Mitotic figures were
occasionally noted, however, vacuolar to necrotic changes normally associated
with the estrous cycle were not observed.

All cases of epithelial hyperplasia were diagnosed as minimal which was
a change barely detectable.

The appearance of the lesion suggested a hormonal imbalance as a
possible mechanism.

The incidence and severity of uterine epithelial hyperplasia is presented
in Table 6.

Table 6 — Incidence and Severity of Uterine Epithelial Hyperplasia —

Methoxychlor
Dose (mg/kg) 0 25 50
Animals (No. Examined) (15) (15) (15)
Hyperplasia, Epithelial 0 0 5
Minimal 0 0 5

Diplomate, ACVP
Senior Pathologist

Oefober 25, 200 %

Date
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Study Design

Component #1
Group | No. F1 Chemical Dose Concentration Dose Volume
No. Females mg/kg/day mg/ml mi/kg
1 15 Corn oil, 0 0 5
Vehicle
Control
2 15 Afrazine 75 15 5
3 15 - 150 30 5
4 15 Fenarimol 50 10 5
5 15 - 250 50 5
6 15 Methoxychlor 25 5 5
7 15 - 50 10 5




SUMMARY INCIDENCE TABLES

COMPONENT #1




SUMMARY INCIDENCE TABLE

N/A
F1 Sacrifice
Female Rat
GROUP GROUP GROUP GROUP GROUP GROUP
1 2 3 4 5 6
OVARY (NO. EXAMINED) (15) (15) (15) (15) (15) (15)
Cyst, Follicle 1 1 1
Cyst, Luteal 1 1 2
Hypoplasia 1
THYROID (NO. EXAMINED) (15) (15) (15) (15) (15) (15)
Hypertrophy, Follicular Cell 5
Inflammation, Chronic
UTERUS (NO. EXAMINED) (15) (15) (15) (15) (15) (15)
Decidual Alteration 1 1
Hemorrhage, Endometrium
Hyperplasia, Epithelium
10
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SUMMARY INCIDENCE TABLE

N/A
Fl Sacrifice
Female Rat
GROUP
7
OVARY (NO. EXAMINED) (15)
Cyst, Follicle
Cyst, Luteal
Hypoplasia
THYROID (NO. EXAMINED) (15)
Hypertrophy, Follicular Cell
Inflammation, Chronic 1
UTERUS (NO. EXAMINED) (15)
Decidual Alteration
Hemorrhage, Endometrium 1
Hyperplasia, Epithelium 5
11
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OPATHOLOGY INCIDENCE TABLES

COMPONENT #1
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Study Design

~ Component#z

T Dose [ C

. [ Dose Volume |

mg/kg/day

| Vehicle Control |

B

a0

| Bisphenol A_

120

‘ fu;Ketgf;onazp‘yle‘ ‘, < 50

s 1C '

PrepylthlouraCII T




- SUMMARY INCIDENCE TABLES

COMPONENT #2




* SUMMARY INCIDENCE TABLE

" F1 Sacrifice
:Female Rat

ong‘RYf (NO. EXAMINED)

I Cyst, Luteal

| Hypoplasia 3
'fVacuollzatlon Cytoplasmlc,
& Cor us: Luteum

Iz YROID (NO. EXAMINED)
:AHypertrophy/Hyperplas1a
,Inflammatlon, Chronic. -

umeﬁ, Unllateral
Endometrium

]LEPLI = e
: | Experlmental Pathology Laboratorles, lnc




~ SUMMARY INCIDENCE TABLE
N/A' o , :
Fl Sacrifice
Female Rat

GROUP

-po'VARY’ (NO. EXAMINED) ' , . (15)
e Cyst, Luteal ‘
| Hypoplasia ,

i; Vacuollzatlon Cytoplasmlc,
o Corpus Luteum

: WTHYROID (NO EXAMINED) : 1(15)
Hypertrophy/Hyperplasia ‘ 15
Inflammation,;chronic

; UTLRUS (NO. EXAMINED) T ...(15)
,5xD11atat10n, Lumen Unllateral o

E PL |
| Experlmental Pathology Laboratorles, Inc.




HISTOPATHOLOGY INCIDENCE TABLES

~ COMPONENT #2




* HISTOPATHOLOGY INCIDENCE TABLE

GROUP
1

'] fﬁTERUS

Dllatatldn, Lumen, Unllateraly,'

N/A ,

F1 Sacrlflce :

“Female Rat - :;

I :
w
A
i ] ,

; o 112 4064|557 |7]8|8|9|9
e L 4158 347|811 2]|5/6|6]|7
- [ovARY X[ X|X XM X | X | X|X|X|X|X|X|X

: Cyst Luteal
Hypoplas1a
Vacuolization Cytoplasmlc,
Corpus Luteum

'THYROID : X[ X[X[X[|X1X|X X| X[ X[X]|X|N

'""‘Hypertrophy/Hyperpla31a 1] o s
Inflammatlon, Chronlc : : s B O ol
[xTx]x X[xIx[x[x|x|x|[x[x]

Hemoxrhage, "Endometrium.

‘Hyperp1a51a, Eplthellum

I Hypogla51a

EI?L|

| Experlmental Pathology Laboratorles, Inc

- Key ': X=Not' Remarkable N=No-Section I-Incomp]ete A= Auto]ys1s e

1=m1n1ma] :2=mild. 3=moderate ‘4=severe:
P=Present: B=Benign. M-Mahgnant
m=missing one: paired organ -u=unscheduled sac./death -




HISTOPATHOLOGY INCIDENCE TABLE

GROUP

c2

ON/A
F1 Sacrlflce;
a“;Female Rat

W

=

+

W
~
~
(o2}
O
\O

Cys » Luteal

Hypoplasia

. Vacuolization Cytoplasmlc,\

Corpus Luteum e

Hyp ‘?rcphy/Hyperpla51a e

Inf ammatlon, Chronlc,**«

fUTERUS A S ey X[ X

1 D11atat10n, Lumen, Unllateral,“

‘Hemorrhage, Endometrium

:!TﬁHyperp1a51a, Eplthellum

- Hy:pOPIaSla .

mental Pathology Laboratories, Inc.

Key : X Not Remarkab]e N-No Section : I= Incomplete A=Autolys1s :
1-m1n1ma1 2=ni1d--3=moderate 4-severe g
P=Present- B-Ben1gn M=Malignant )

m—m1ssing one-paired organ u-unscheduled sac /death .




HISTOPATHOLOGY INCIDENCE TABLE

GROUP
3
oNA
. F1 Sacrifice L
 Female Rat A
ST '
M
A
L
L1203 /415161617,8 8199
2472161215094} 3[8]4]9
1OV, ‘ X X|X XXX | X[ XXX
5 Cyst,hLuteal
Hypoplas1a , 2 3 2
~Vacuolization Cytoplasmlc, :
Corpus Luteum
XX XmX | X | X |X|X|X|X X|X|X
XX X[ X[X|{X|X|X[X|X]|X[|ZX
2
30

]E ]? 14 1 ’ . - Key X=Not:Remarkable ~N=No Section: I =Incomplete A=Aut01ys1s
e e 1-m1n1ma1 2=miid. -3=moderate ' 4=severe:
I Experlmental Pathology Laboratorles, Inc. *"‘P=Present B=Benign.-M=Malignant

m-miss1ng one paired. organ u-unscheduled sac. /death



" HISTOPATHOLOGY INCIDENCE TABLE
| GROUP
4

N/A. ,
- FL Sacrlflce o
 Female Rat

-

>R

[
o
(]
(}V]
w
~
£~
w
(o)}
Le)]
~
[e>
[}
[le]

“Hypop1331a
-Vacuolization Cytoplasmlc, , Sl , ;
X Corpus Luteum R R O S e S 3/2(1|3(22}| |1}2

" |THYROID  »=fI T X XIX XXX XXX [X[X[X|X|X[X]|
t“;ijpertrophy/Hyperpla31a : : o ' 3
"Inflammatlon,;chronlc

ion;: Lumen, Unlléteral,'
:hage, ‘Endometrium Lo ,
v1381a Eplthellum o | e - e

31

T el i : Key X=Not Remarkable  N= -No. Sect1on I= Incomp]ete A=Autolysis
e T : 1-m1n1ma1 2=mild-: 3=moderate 4-severe o :

perimental Pathology Laboratories, Inc. P=Present ' BsBenign Me=Malignant '
s BT e e g : ) m=miss1ng one paired organ u-unschedu]ed -sac. /death




* HISTOPATHOLOGY INCIDENCE TABLE

GROUP
5

N/A \
R Sacrlflce
“i‘Female Rat

o
‘Cyst, Luteal
Hypop1a31a

Vacuollzatldn Cytoplasmlc,
- Corpus Luteum ;

ﬂf31a31a
‘Chronic

,zlatatlon, Lumen, Unllateral
el Hemorrhage; Endometrium |
;; V ijperplas1a, Eplthellum

EPLI

e : - Key "+ X=Not Remarkable ~N=No Section: I Incomp1ete A-Autolys1s a,‘,,"‘i[
. : 1=m1n1ma1 2=mi1d-" 3=moderate " 4=severe ;
| Experlmental Pathology Labﬂratorles, lnc. ' B

P=Present. B=Benign . M=Malignant
- m=missing, one pa1red organ u-unscheduled sac. /death




" HISTOPATHOLOGY INCIDENCE TABLE
| k GROUP
(5}

N/A |
- Fl1 sacrifice
~ Female Rat -

s =

N
N
w  ‘
w
&~

o
o)
()
w
w
0
[t
o w;
w
- :
~
o
._!
] =
ol B e

ARY - , , X[X[X{X[X]X]|X
. Cyst, Luteal T ‘ :
,‘Hypopia31a
Vacuollzatlon Cytoplasmlc, : : : T 1 B tf
Corpus Luteum ' i : : T

. 'THYROID e ~ b ; o B i
: Hypertrephy/Hyperplas1a ooooot2l2)2)2)2)1|2)2 2(3(2|2]2|2|2
Inflammatlon, Chronlp W e LR I D o R

‘qJﬁTERUS T N T XXX XXX [ X[ X|X[X[X[Xx][Xx][X
| Dilatation, Lumen Unllateral~ ‘ DT i o - '
| Hemorrhage, Endometrium = 1 R
| Hyperplasia, Eplthellum L
’1[*Hypop1a51a o

]3 P 14 I Lo : o O Key' : X=Not Remarkable - ‘N=No.Section ./I= Incomp]ete A=Autolys1s i
. 1—m1n1ma1 2=mild . 3=moderate 4=severe: L
| Experlmental Pathology Laboratorles, Inc. " - p=Present BrBenign- M=Malignant - '
: m=missing one paired organu= unschedu]ed sac. /death




HISTOPATHOLOGY INCIDENCE TABLE
GROUP
7

7N/A
S Fl Sacrlflce
'FemaleJRat

> =

~

[o"

'_\

N

o

~

[«

=

¥

w
Iseloo

o

N
i o
lw o =

| Cyst, Luteal
| Hypoplasia
1‘Vacuollzat10n Cytoplasmlc,
' Corpus Luteum

 THYROID5;" O e ol , Lot I
| Hypertrophy/Hyperplasia o l213[3]3[3]3|4|3[4]4{3]4]|3]3][2]
wInflamma on, Chronic = e ] R e

'QUTERUS e T x| XXX X[ X[ X[X] [X[X[X[X|X
| Dilatation, Lumen, Un11ateral= ~ o - ‘ O e e
‘Hemorrhage, Endometrium ; e Sl ‘
"Hyperpla31a, Eplthellum , 1]
HYP0P1331a e ,

IE ]? I; I Co E L ; Key. : X=Not Remarkable N=No Section I~Inconplete A-Auto]ysis
.l-m1n1ma1 2=mild. - 3=moderate.  4=severe .

| Experlmental Pathology Laboratorles, Inc. “-P=Present: B=Benign . M=Malignant -~ .
: memissing one paired: organ u=unschedu1ed sac /death




ON OF GROSS AND MICROSCOPIC FINDINGS TABLES

- COMPONENT #2
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QUALITY ASSURANCE FINAL CERTIFICATION

' Study Title: Assessment of Pubertal Development and Thyroid Functuon in Juvenile Female CD® (Sprague-

; Dawley) Rats After Exposure to Selected Chemlcals Admlnlstered by Gavage on Postnatal Days 22 Through

V'T'Clifent Study RTt Qontrac’té65U-08055.001’.01’5.002(F)~" EPL Project Coordinator: Dr. John Curtis,Seely'f‘,", |

EPL Pathologlst Dr. John Curtis: Seely

o EPL Project Number 237- 004
ental Pathology Laboratones, inc.

" Q;The followmg aspects of thrs study were mspected by the Quatlty Assurance Unit of Experim

i ;}Dates |nspect|ons were performed and fi ndmgs reported to the EPL Project Coordinator and Management are mdlcated below,

Dates - . g
e Inspectlon S G Reportmg,j :
o Ocicber 7,2002, ~October 7, 2002,
© Janvary13,2003% . Januay 13,2003,
May30,2003 ‘May30‘?20503f,1~', e '

f ~Area~;l‘n;s,pectedk;' ,k e

PRSI

. October28,2002;  October28,2002;
- January 8,2003 " January8,2003

January 14, 2003 e January 14, 2003 S
 Decembert7,2002 - December17 2002
. Febuary18,2008 February18 2003

~ De mber 11, 2002 o
V,Jan ary14 2003 : S
 January 20, 2003;
~ February 18,2003

,; June 1!2&‘13, 2003 June13,2003

“‘October 2, 2003 . October24,2003

October 28, 2003
Aug,ust ,2003 ,

Q EP,QuatltyAssurance Unit D
4

 FomNo.62(00/1009) T

-~




