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The Relationship Between the Pyknosis of Granulosa Cell and the Change
of Steroid Concentration in Porcine Ovarian Follicles

Chang Joo Lee, Yong-Dal Yoon, Jong Heup Kim and Moon Kyoo Kim
Department of Biology, College of Natural Sciences, Hanyang University, Seoul 133-791, Korea

ABSTRACT

In order to study the follicular atretic mechanism in mammalian ovary, the relationship
between pyknotic index (PI) of granulosa cells and the steroid concentrations in the follic-
ular fluid of atretic follicle was investigated.

Follicles were isolated from porcine ovary according to their sizes and the reproductive
phases. Steroid concentrations were quantified by high-performance liquid chromatography.

As PI increased, the concentration of progesterone was significantly increased(p<0.05),
whereas testosterone and estradiol showed no significant changes in their concentration.
As follicular size was increased, PI of follicular GC in the luteal phase was increased
significantly(p<0.05) and the molar ratio of progesterone to testosterone was increased in
the follicles of follicular phase.

It can be concluded that progesterone accumulated in the follicular fluid as atresia of the
follicles was progressed, and that PI of granulosa cells could be used as one of convenient
and pratical criteria for the identification of follicular atresia.
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Fig. 1. Photograph of porcine granulosa cells
smeared on a microscopic slide. The cells were
stained with 0.5% toluidine blue O. Note that
the various intact cells showed as the features
of normal(open arrow), mitotic (white arrow)
and pyknotic cell (black arrow).
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Fig. 2. Chromatograms of three steroid
hormones separated by HPLC. A. Chromato-
gram of a standard mixture of steroid horm-
ones. B. Chromatogram of steroid hormones
extracted from porcine ovarian follicular
fluid. Peak identity ; 1, testosterone ; 2, estra-
diol ; 3, progesterone. Attenuation lengths
represent 0.001 AUFS detected at 254 nm
under UV light.



Table 1. Relationship of the concentration of
various steroid hoermones(y, ng/ml) in the
porcine follicular fluids to the pyknotic
indices(x, %) of granulosa cells

Least square

Group No equation

R P value

P4 NCL 49 y=176.69+3.65x 0419 p<0.005
CL 22 y=189.80+0.03x -0.008 NS

T NCL 48 y= 33.22—-0.10x -0.165 NS
CL 22 y= 40.07-0.08x -0.198 NS

E2 NCL 47 y= 2558-0.08x -0.170 NS
CL 22 y= 3203-006x -0.190 NS

Abbreviations are as follows : P4, proges-
terone ; T, testosterone ; E2, estradiol ; NCL,
follicles in follicular phases ; CL, follicles in
luteal phases ; NS, non-significant ; R, cor-
relation of coefficient : P, probability

Table 2. Relationship between the concentra-
tion (y, ng/ml) of various steroid hormones
in the porcine ovarian follicular fluids and
the size of follicles (X, mm)

Least square
equation

y=505.19—-48.56x -0.355 p<0.05

Group No R P value

P4 NCL 49

CL 22 y=337.76—4231x -0.211 NS
T NCL 48 y= 46.60— 3.05x -0.326 p<0.05
CL 22 y= 66.27— 8.44x -0.392 p<0.1
E2 NCL 47 y= 32.383— 1.80x -0.250 p<0.05
CL 22 y= 5272- 6.71x -0.363 p<0.05

Abbreviations are explained in Table 1
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Fig. 3. Relationship of the concentration
of progesterone (y, ng/ml) to the pyknotic
% (x) of granulosa cells. Linear regression
equation is y=176.69+3.65X, and correlation
of coefficient (r) is 0419 (n=49, p<0.005).
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Fig. 4. Relationship of testosterone concen-
tration(ng/ml, y) to follicle diameter(mm, x).
Linear regression equation of NCL and CL
group is y=46.60-3.05x(r=-0.326, n=48, p<0.05)
and y=66.27-844x (r=-0.392, n=22, p<0.1)
respectively.
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Fig. 5. Relationship between pyknotic index
(%, y) and follicular diameter of luteal fol-
licles (mm, x). Linear regression equation
is y=-33.32+22.28x (r=0412, n=22, p<0.05).
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Fig. 6. Relationship between the molar ratio
of progesterone to testosterone (P4/T X100,
y) and pyknotic index (%, x) of follicular
phases follicles. Linear regression equation
is y=7.07+0.15% (r=0.392, n=48, p<0.01).
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Table 3. Relationship between the follicular
size in porcine ovaries (X, mm) and the
pyknotic indices of granulosa cells (y, %)
of the same follicles

Least square
equation

NCL 49 y= 3966—298% -0.189 NS
CL 22 y=-3332+22.28x 0412 p<0.05
Abbreviations are explained in Table 1

Group No R P value

Table 4. Relationship between the pyknotic
indices (%, %) of granulosa cells and the
molar ratio of progesterone to testosterone
(P4/Tx100) in the follicular fluid of the
pig ovary

Least square

Group No equation R P value
NCL 48 y=7.07+0.15x 0392 p<0.01
CL 22 y=398+046x 0295 p<0.1

Abbreviations are explained in Table 1
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