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Abstract: Corpus luteum (CL) is the primary productive organ of progesterone in pregnant cows.
Progesterone levels in bovine plasma depend on the volume, weight and shape of the CL. Progesterone
productions during the late stages of gestation occur both in the CL and placenta, and placentas producted
more progesterone than CL on progesterone production. Because division of progesterone production of
these two organs is impossible, the CL function can not be determined by plasma progesterone levels
following gestation stages.

This study was carried out to evaluate histological findings on the CL spurium and CL verum, and also
on the CL following the pregnant stages by histological and immumohistochemical and electron
microscopical methods and then we expect to assume the functions of CL by histological findings.

1. Proliferations of luteal cells occur by day 120 of gestation, vessel hyperplasia occur by day 90 of

. gestation, and the walls and lumens of vessels developed by day 120 of pregnancy.

2. Sizes of CL cells increased to maximum around day 200 of gestation and similarly maintained by day
240. So these findings indicated that the function of Cl is most active around day 200 of gestation.

3. On parturation day, the number and size of luteal cells were maintained but stain intensity of the
luteal cells and vessels are declined or disappeared, and fibrosis of luteal cells increased, and the vessel
lumens are emptied. These findings indicate that CL is inactive.

4. In immunohistochemical findings, proliferative positive cells by PCNA antibody appeared more in
number during early stages of gestation but appeared less following course of pregnant stages and not
nearly appeared on day 120 of gestation. Apoptotic positive cells by TUNEL methods not nearly appeared
on the early pregnant stages and a few appeared at late pregnant stages. So developments of CL proceed
until day 120 of gestation and regression of CL was occurred by transform of luteal cells into fibrocytes
than by luteal cell apoptosis.

B A= #F0kA A & ROL: 2000-000-00210-0) 2902 $4) 5 ]k

* Corresponding author: Soo-dong Kwak
College of Veterinary Medicine, Geongsang National University, Jinju 660-701, Korea
Tel: +82-55-751-5813, Fax: +82-55-751-5803, E-mail: sdkwak@nongae.gsnu.ac.kr

349



350 #YY, 189S, HAE A4, 29 AR I4F

5. In electron microscopical findings, the size of luteal cells increased more in CL verum than in CL
spurium. During gestation stages, the size of luteal cells increased, mitochondria in the luteal cell
cytoplasms densely and abundantly developed and also swelled mitochondria increased. The interspace of
luteal cells are also dilated, transformation of luteal cells into fibrocytes are more number. The lumens and
walls of peripheral capillaries of large luteal cells more broadened and thickened, and transformation of
large and small luteal cells to fibrocytes are increased.

The above findings suggest that function of pregnant CL more developed by day 120 of gestation and
are most active around day 200 of gestation and similarly maintained by day 240 and are promptly

regressed on paturation day.
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Table 1. Experimental design for light and electron
microscopic observations of corpus luteums in the Korean

native cows
Crown-Rump  Fetus age Microscope for

Stage of CL lenght of fetus measured  observation
Developing no

CL of estrum  pregnancy no M EM
mature CL no

of estrum pregnancy no M EM
Pregnant CL 8 cm 65 days IM ...
Pregnant CL 12 cm 80 days EM
Pregnant CL 15 cm 90 days IM EM
Pregnant CL 27 cm 120 days IM
Pregnant CL 50 cm 180 days EM
Pregnant CL 56 cm 200 days LM
Pregnant CL 80 ¢cm 240 days IM
Pregnant CL neonate 280 days LM

CL, corpus luteum; LM, light microscope;
EM, electron microscope.
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Table 2. Histological findings of luteal tissue during the course of pregnancy

P H & E stain Immumnostain P, ion of

gnant esumption o

stages Size & closing No. & width No. of Proliferative ~ Apoptotic function

of luteal cells of vessels fibrocytes cells cells

Estrum i;g;yzs-o fm E?rsx wall less + ++ light active

Day 65 18.5~39,0 ym many . e . G

and 90 some densely thin wall me : acive

Day 120, 39.0~41.8 im many man —ta ot t acti

200 & 240 loosely thick wall Y * oSt active
28.5 um

Post more loosely 22&?),86 many — + inactive

partum many luteal cells degeneration

into fibrocytes

-, not found;, #, rarely observed; +, frequently; ++, moderately, +++, severely.

G H

- | .

Fig. 1. A. On day 65 of gestation, the luteal cells and
other type cells are small and closed, satellite cells and
capillaries on the periphery of luteal cells are seen a little.
H-E stain, X50. B. On day 120 of gestation, the luteal
cells are more large and loose, Satellite cells and
capillaries on the peripheral of luteal cells are seen more
number than on day 65 of gestation. H-E stain, x50.

C. On day 240 of gestation, the Iuteal cells are most large
and the spaces between the cells are broadened. H-E stain,
%X50. D. On day 1 postpartum, the stain intensity of the
luteal cells and vessels are decreased or disappeared. H-E
stain, X50. E. On day 10-12 after estrum, the connective
tissue fibers are fine and a few. Silver stain. xX200. F. On
day 65 of gestation, the connective tissue fibers are coarse
and more number than on estrus corpus luteum. Silver
stain. X50. G. On day 65 of gestation, numerous positive
cells by PCNA antibody appeared. Immunostain, > 100.
H. On day 200 of gestation, Apoptotic cells by TUNEL
methods appeared a few number. Immunostain, X100,
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Table 3. Electron micrscopical findings of luteal tissue during the course of pregnancy

Pregnant stages Luteal cells mﬁ:kﬁ;s No. of Prsumption
fibrocytes of function
of vessels
mitochondria +++ +
developing vacuoles + . * ~ + developed
R 4+ thin wall
Estrum mitochondria ++++
mature vacuoles + ++ + v
rER  ++ thin wall aciive
fibrocytes +
mitochondria ++++
M bodies + bt _
Day 80 vacuoles + thin wall ++ active
rER +
fibrocytes +
Day 90 as above ;;:; wall ++ active
mitochondria +++ e
mitochondria dilatation ++ L
vacuoles +++ large
Day 180 IM bodies ++ meny +++ active
whorls ++ . N
fibrocytes +++ thick walls
lipid droplets +

IM, intramitochondrial.

+, rarely observed; +, frequently; ++, moderately; +++, severely; ++++, numerously.
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Fig. 1. A. Three large luteal cells (L), a fibrocyte (F) and
a transforming luteal cell to fibrocyte are seen in a bovine

corpus luteum of day 90 of gestation. The large Iuteal cells
contain numerous mitochondria in cytoplasm. TEM, x<3,400.
B. High magnification of Fig 1. Many mitochondria (M)
and a few secretory granules in mitochondria are seen.
TEM, x17,000. C. Many lipid droplets (I.D) and numerous
mitochondria are seen in some large luteal cells (L) of
mature spurium corpus luteum of estrous cycle. TEM, X
5,950. D. A large luteal cell (L) contained a cluster of
several intramitochondrial bodies(IMB) and a fibrocyte (F)
are seen in a bovine corpus luteum of day 90 of gestation.
TEM, x8,500. E. Three lumens(Ve) and endothelial cells
of vessels (three corners) and transforming small luteal
celis (S) with whorls (W) and large luteal cells (L) to
fibrocytes are seen in a bovine corpus luteum of day 180
of gestation. TEM, x3,400. F. A large luteal cell (L) with
some vacuoles (V) and some intramitochondrial bodies and
numerous mitochondria are seen in a long luteal cell of
day 80 of gestation. TEM, x<35,950.
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