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Abstract

The objectives of this research were to study the morphology and structure of porcine
oviductal epithelial cells (POEC), cumulus-oocyte complexes (COCs) and granulosa cells
(GC). They were investigated in vivo and in vitro conditions using scanning electron
microscopy (SEM) and inverted microscopy. The protein pattern of their secretion were
studied and determined ability of acrosome reaction with bovine sperm.

From in vivo study, the mucosal surfaces of the POEC at the follicular and luteal
phases were examined to observe the cell types and cellular populations. At the follicular
phase, the POEC contained a great number of high ciliated cells, whereas those at the
luteal phase consisted of lesser number and were filled up with numerous of round shaped
non-ciliated cells with short microvilli on the apical surface. This change in morphological
features of POEC seemed to serve well on their functions as oocyte transporters at
follicular phase. Meanwhile, the GC in the follicular fluid was also round in shape and found
as clusters. From in vitro study, the POEC contained columnar ciliated cells and spherical
shaped non-ciliated cells. Both non-ciliated cells and ciliated cells appeared either in groups
or distributing among each other. However, the isolation of cells was observed after culture
for 48 h.

COCs were round in shape, surrounded by zona pellucida with layers of cumuius
cells ranging between 89.16-144.68 lim in size. They were morphologically classified into 4
types based on the accumutation and arrangement of cumulus celis around the oocytes.
These were intact-, multi-, partial-cumulus cell layers and completely denuded oocyte at the
percentage composition of 19.87%, 18.13 %, 28.88 % and 33.12 %, respectlively. The
mean diameters of four types of COCs were found that, the mean diameter of intact
cumulus cell layer from the healthy antral follicle was significantly different from those of
multi cumulus cell layer, partial cumulus cell [ayer and completely denuded oocyte (144.68
+ 879 pim, 122.82 + 4.78 um, 106.20 + 8.72 um and 89.16 + 5.69 pm, respectively).
Interestingly, shanges in the morphology of COCs were observed after culturing for 24 h. In

Type | COCs the cumulus cell layer was peel off from the oocyte, but the cell shape was



still round. Moreover, it was also found that COCs Type !l contained expanded cumulus cell
shape, while the cells remained intact on the surface of the oocytes. After 24 h of culture of
COCs in the culture M199 medium, it was observed that the round shape CC, which
attached to the surface of the oocyte before adapted themselves into a teardrop-like shape.
They had a pointy, conical end that clearly stuck into the oocyte. Meanwhile, the elongated
CC of COCs Type Il was detached from the oocyte surface. The GC in the follicular fluid
was also round in shape and found as clusters. After culturing in in vitro for 48 h, no
change in morphology was observed. The GC appeared in smaller clusters were present as
single cells and their sizes ranged form 6-8 [um.

The results from SDS-PAGE to determine secretion proteins from POEC when
cuttured in the M199 medium for 48, 72, 96 h showed a similar pattern. From the comassie
blue-stained gels, the protein bands sized about 17, 22, and > 220 kDa were observed.
These protein bands were also found in the CC cultured in the same conditions media and
penods of time.

The ability of frozen secretion proteins from POEC and CC+GC (storage for 1, 2 or 3
months) in inducing acrosome reaction of bovine spermatozoa was determined. The
percentage of the tested groups (added with POEC: storage for 1, 2 or 3 months) were
7844 + 7.25, 7578 + 441, 65.22 + 559, 50.56 + 6.25, respectively. Meanwhile the
percentage of the other tested groups (added with CC+GC: storage for 1, 2 or 3 months)
were 88.67 + 4.03, 82.22 + 3.46, 71.00 + 3.16, 58.56 + 4.69 respectively. It was higher
than those of the controlled groups (without secretion proteins). Comparison of percentage
between two groups was statistically analyzed and the results indicated that it was
significantly different.

The results obtained from this study allow us to have a better understanding of the
morphology and nature of cells under both in vivo and in vifro conditions. This information is
also important for the study of the_ir secretions and biochemical compositions, which is of

great importance to the use of cells as feeder ceills in in vitro fertilization in current studies.



