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SUMMARY

The objective of this study was to identify a follicular fluid ingredient inhibiting the cumulus
oocyte complex (COC) expansion. Thus, follicular fluid or liquid chromatographic fractions of
follicular fluid was supplemented in COC culture medium. And COCs were incubated for 48
hours to investigate about cumulus expansion and also the first polar body extrusion.

The results obtained were as follows;

1. The fluid of medium follicle significantly inhibited the COC expansion.

2. The fluid of large follicle inhibited the COC expansion.

3. Follicular fluid showed six major fractions at retention volumes (RVs) 1.83, 1.91, 2.15,
2.34, 2.53 and 2.74 ml after separation with Superose 12 column. Of the major fractions,
fractions RV2.15, RV2.34, RV2.53 and RV2.74 inhibited both COC expansion and polar
body extrusion. Especially, fractions of RV2.15 and RV2.53 significantly inhibited COC
expansion, oocyte denudation and polar body extrusion.

In conclusion, porcine follicular fluid contained a COC expansion inhibiting ingredient (CEI)

that may be contained largely in fractions RV2.15 and RV2.53. And CEI may inhibit oocyte
maturation by inhibition of oocyte denudation and extrusion of the first polar body.

{Key words : porcine follicular fluid, cumulus oocyte complex, cumulus expansion, polar
body extrusion, liquid chromatography)
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Table 1. Effect of fluid of medium follicle® on cumulus oocyte complex (COC) expansion

Small COCT Large COCE
Treatments No. of oocytes Size (p¢m) of COC No. of oocytes Size (¢m) of COC
used after incubation used after incubation
Control* 127 232.5+6.8° 115 277.3+3.9*
Fresh’ 132 201.9+6.5° 110 242.9+4.2°
Frozen® 133 214.7+4.5° 111 2483+7.9°

* Medium follicle means a follicle of 2 to 5 mm in diameter.

 Small COC was obtained from medium follicles. It had 1 to 2 cumulus cell layers and ranged between 165 and 1754 m
in size.

E Large COC was obtained from medium follicles. It had 4 to 5 cumulus cell layers and ranged between 195 and 2054 m
in size.

¥ Control means that COCs were incubated in TCM199.

¥ Fresh means that COCs were incubated in TCM199 supplemented with 20% of fresh fluid of medium follicle. .

? Frozen means that COCs were incubated in TCM199 supplemented with 20% of frozen fluid of medium follicle.

Superscripts a and b in the same column are significantly different at p<0.05.
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Table 2. Effect of fluid of large follicle® on cumulus oocyte complex (COC) expansion

Small COC” Large COCE
Treatments No. of oocytes Size (um) of COC No. of oocytes Size (pm) of COC
used after incubation used after incubation
Control" 40 224.8+6.3 23 272.6+5.5"
Fresh! 42 200.2+5.7° 24 242.4+10.1
Frozen? 43 201.1+4.1° 25 256.8+12.3

* Large follicle means a follicle of 6 to 10 mm in diameter.

T Small COC was obtained from medium folticles. It had 1 to 2 cumulus cell layers and ranged between 165 and 175 um

in size.

E Large COC was obtained from medium follicles. It had 4 to 5 cumulus cell layers and ranged between 195 and 205

gm in size.

¥ Control means that COCs were incubated in TCM199.

' Fresh means that COCs were incubated in TCM199 supplemented with 20% of fresh fluid of large follicle.

® Frozen means that COCs were incubated in TCM199 supplemented with 20% of frozen fluid of large follcile.

Superscripts a and b in the same column are significantly different at p<0.05.

Superscript NS means that there is not significant difference between treatments.
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Fig. 1. Fractions of porcine follicular fluid (PFF). PFF was eluted through Superose 12 column with 150 mM NaCl
solution buffered with 20 mM HEPES at pH 7.0. After elution, six major fractions were obtained at retention
volumes of 1.83, 1.91, 2.15, 2.34, 2.53 and 2.74 mi.
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Table 3. Effect of fiquid chromatographic fractions of follicular fluid on cumulus oocyte complex (COC) expansion,
oocyte denudation, and 1st polar body (PB) exirusion

Fractions of  No. of oocytes

Size (xm) of COC!

No. of oocytes No. of oocyte

follicular fluid used after incubation denuded (%) with 1st PB (%)
Control* 51 2443447 27(52.7+2.5) 19(37.74£9.7)°
RV1.83° 52 228.4+4.0% 24(45.7+4.0) 16(31.0+5.3)°
RV1.91° 46 246.6+8.9° 18(36.7+10.4)° 11(24.3+3.8)
RV2.15° 52 210.24+2.2° 9(18.3+11.5) 5( 9.3+1.2)°
RV2.34° 51 216.1+2.1% 14(25.3£13.6) 9(17.742.5)°
RV2.53 51 204.1+4.8° 14(27.7+8.7)° 4( 8.0+2.7)°
RV2.74° 49 218.5+1.2% 17(34.7+1.5)° 10(21.0+5.6)

4COC was obtained from medium follicles. It had 4 to 5 cumulus cell layers and ranged between 195 and 205um in

size.

¥ Control means that COCs were incubated in TCM199.

®RV1.83, RV1.91, RV2.15, RV2.34, RV2.53 or RV2.74 means that COCs were incubated in TCM199 supplemented with
fraction RV1.83, RV1.91, RV2.15, RV2.34, RV2.53 or RV2.74, respectively. The fractions were supplemented as much

as 20% of follicular fluid.

Superscripts a, b, ¢ and d in the same column are significantly different at p<0.05.
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