3. M ORPHOLOGICAL CHANGES DURING THE OESTROUS CYCLE

Introduction

3.1 The female reproductive tract is a highly dynamic organ system. It undergoes numerous sequential
morphological changes over the course of oestrous cycle, driven by cyclic fluctuations in several reproductive
hormones. Knowledge of the normal histological appearance of the reproductive tract at each stage of the
oestrous cycle is essentialwhen evaluating female reproductive tissues from TG 407 studies for evidence of
endocrine disrupti on.

32 Thorough histopathological assessment and staging of the reproductive tract requires examination of

individual organs, followed by an overall assessment of thesystem. In practice, because the vagina undergoes

the most characteristic and consistent morphological altera tions during the oestrous cycle, staging is initially

based on the appearance of this organ. The uterus and ovary are then examined for compatible, synchronous
histological changes. In essence, all parts of the reproductive tra¢ should ?tell the same story? wp+ D WE OE w# E Y
2007)

3.3 The histological changes occurring in the vagina do not occur uniformly alon g its length. Given this,
the authors prefer to examine a transverse section of the mid vagina in order to ensure consistency when
staging. Sampling from the caudal (posterior) one-third of the vagina should be avoided as the stratified
squamous epithelium in this r egion is permanently keratinised. Care should also be taken not to incorporate
the vulva or perineal skin in sections of the vagina (Figure 4.6, Section 4) If a longitudinal section is evaluated ,
this should bisect the vagina in the horizontal (dorsal) plane.

3.4 To facilitate the assessment of femalereproductive tissues from TG 407 studies, the key morphological
alterations associated with each stage of the rodent oestrous cycle are illustrated below, both at the organ
(Figures 3.1 to 3.3) and system level (Figures 3.4 to 3.7). A summary of these histological changes is provided in
Table 3.1.

Organ-specific morphological changes

A. Vagina

Figure 3.1at Vagina: prooestrus (rat, H&E x20). A well developed
stratum mucification §M), composed of plump epithelial cells containing
smallmucin-filled vacuoles\), is present overlying thgtratum

granulosum (SG) and stratum germinativum$Germ). During prooestrus,
flattening andincreased eosinophila epitelial cells immediately abothe
stratum granulosunoccursforming an amorphous, intensely eosinophilic
bandt the stratum corneumS§C). This layerseparates the stratum
mucification from the underlyingtratum granulosunmand stratum
germinativum Only during mid to late prooestrus aedl four layes of the
vaginal epitheliumapparent.
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Figure 3.1bt Vagina: oestrus (rat, H&E x20). The straum mucification has sloughed away to reveal the fully formed stratum corr@@m (arge
anuclearcornified epithelial cellSOE) are present within the vaginal lumen. As oestrus progresses, dehiscence of the stratum corneum occurs; this
exposes the akerlying stratum granulosumgrrowhead) and releases large numbers of cornified epithelial cells into the vaginal lumen.

Figure 3.1ct Vagina: metoestrus (rat, H&E x20 and x10). Complete dehiscence of the stratum corneum has occurred and only ausntah of
cornified epithelial cellSOE) remain in the vaginal lumen. Ehstratum granulosum is absehbnly thestratum germinativum remainsA prominent
polymorphonucleacell infiltration (N) is present in the superficial epithelial cell layers;alde numbers gbolymorphonucleacellsare also present
within the vaginal lumen. Note the attenuation of the stratum germinativd gnd reducesciumbes of polymorphonucleacells towardsthe end of

metoestrus
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Figure 3.1dt Vagina: dioestrus (rat, H&E x20). The epithelial cellsP) in the superficial layers of the stratum germanitivu®Qerm) become
polygonal and plump, reflecting early mucificati¢gl). During dioestrus, the attenuated epithelium of metoestrus increases in thidkoess
approximately 46 to 810 cell layers.

B. Uterus

PROOESTRUS

Figure 3.2at Uterus: prooestrus (rat, H&E x20). The endometrial epithelium is composed of medied, tall columnar cells. Low numbers of
mitotic figures M) may be observed the luminal uterine epitblium. Folymorphonucleacells(N) infiltrate the lamina propria, increasing imumber
during late prooestrus.Obliquely sectioned areas of normal endometrial epithel@h) @re frequently seen in histological sections of the uterus.
Luminal dilatationis also commonly noted during this stage of the oestrous cycle.
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