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| NTRODUCTION

i. The female laboratory rat, like most placental mammals, demonstrates intrinsic reproductive cyclicity,
characterised by the regular occurrence of an oestrais cycle. During this cycle numerous well defined and
sequential alterations in reproductive tract histology, physiology and cytology occur, initiated and regulated by
the hypothalamic -pituitary -ovarian (HPO) axis.

ii. The oestrous cycle consists of fair stages prooestus, oestrus mebestus (or dioestrus ) and dioestus (or
dioestrus 2. Because rats arecontinuously polyoestrouqi.e., cycle constantly throughout the year) dioestrus is
immediately followed by the prooestrus phase of the next cycle . Anoestus, a period of reproductive quiescence
between oestrous cycles, is thus not usually observed in healthy, cycling female rats. Oestrous cyclicity only
ceases during pseudopregnancy, pregnancy, and lactation, although a fertile postpartum oestrus does occur
within 24 hours after birth.

iii. Sexual maturity in female rats usually occurs between 30 and 50 days of age. Kennedy and Mitra
(1963) reported the mean age of puberty in female rats, based on the occurrence of vaginal opening (VO) and
first oestrus, as 38 days. Recenstudies evaluating the rodent pubertal female assay have recorded similar
mean VO ages in control rats of 32 and 35 days Kim et al 2002; Goldmanet al 2000).

iX. The first oestrous cycle begins within approximately one week after vaginal opening and recurs

regularly every 4 or 5 days for a variable proportion O wUT 1 WEOPOEOz UwOPi 1 UXxEOOWET x1
Sprague-Dawley rats can demonstrate oestrous cycle abnormalities as early as4 to 6 months of age which may

be detected in subchronic 90 day toxicity studies. In contrast, Fischer 344 rats showfar greater reproductive
robustnesstypically cycling normally until 15 to 18 months of age.

X. The length of each stage of the oestrous cycle, as reported by.ong and Evans (1922), Astwood (1939)
and Mandl| (1951) is shown in Figure 1.1 below. Mandl (1951) found that within a given population of normally
cycling rats, dioestrus showed the greatest variation in duration and thus exerted the most influence over
oestrous cycle length.
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Mean oestrous cycle length

4.4 days (107 hours) Mandl (1951)

4.7 days (113 hours) Long and Evans (1922)

4.5 days (109 hours) Astwood (1939)

PO prooestrus O oestrus M metoestrus D dioestrus

Figure 1.1¢ Duration (in hours) of the four stages of the oestrous cycle. Note the short duration of metoestrus.

1. NORMAL FEMALE REPRODUCTIVE TRACT HISTOLOGY

Ovary

11 The paired ovaries of the rat are grape-like structures that vary in gross appearance and size,
depending on the stage of the oestrous cycle. The subgross anatomy of the rodent ovary is shown in Figure 1.2.
Covering its surface is a single layer of modified peritoneal mesothelium, the ovarian surface epitheliunOSE),
which is continuous with the broad ligament (mesovarium) that supports the ovary. The OSE of a single ovary
can range from squamous to cuboidal, columnar or pseudostratified columnar in type; this regional variation in
OSE morphology accompanies the cyclical changes that occur within the underlying ovarian parenchyma
during the oestrous cycle (Figures 1.3a and 1.3b).

Figure 1.2¢ Subgross anatomy of the
normal rodent ovary (mouse, H&E

x4). The cortex@) contains numerous
follicles at various stges of maturation.
The medullgM), which is notalways
present in histological sectisncontains
lymphatics, nerves and numerous blood
vessels.
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Figure 1.3at Ovarian surface epithelium (OSE)t columnar type (rat, H&E x40).
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Figure 13bt Ovarian surface epithelium (OSE)t simple squamous type (rat, H&E x40).
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