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USE OF ELECTRON MICROSCOPY IN STUDY OF STEROIDOGENIC CELLS OF NORMAL,
REGRESSING AND PREGNANT CAPRINE CORPORA LUTEA
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Keywords: ABSTRACT: Electron microscopic studies revealed variations in
different cell organelles in steroidogenic cells of normal, regressing and
pregnant caprine corpora lutea. Corpus luteum was comprised of two

types of steroidogenic cells viz. small theca luteal cells and large
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granulosa luteal cells. In granulosa luteal cells, rough endoplasmic
reticulum was most abundant in corpus luteum of pregnancy. The number
of mitochondria, Golgi complex and secretory granules increased from
normal to pregnancy category and decreased in regressing category. In
theca luteal cells, smooth endoplasmic reticulum, number of
mitochondria and Golgi complex were more in pregnancy. During
regression, degenerating luteal cells with shrunken cytoplasm, dispersed
nuclear membrane, apoptotic granules, increased number of lipid
droplets, lysosomes, swollen mitochondria, irregular plasma membrane,
disintegrating and vacuolated rough endoplasmic reticulum were
observed. The degenerating luteal cells of regressing corpus luteum
revealed the patches of chromatin material along the periphery of the
uneven nuclear membrane and also within the nucleoplasm. These
variations shall be discussed in relation to their physiological obligations.
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INTRODUCTION: The corpus luteum is a Ascorpus luteum is dynamic in nature, therefore, it

transient ovarian endocrine gland formed by
postovulatory follicle wall. It secretes progesterone
as primary endocrine secretory product . In
addition to this, corpus Iluteum also secretes
prostaglandins, Oestradiol 17 B, and a variety of
proteins and peptide hormones °. In case pregnancy
fails, corpus luteum regresses and triggers the
development of follicles and estrous cyclicity
leading to ovulation " 8. Prostaglandins induce this
regression through the constriction of blood vessels

and by apoptosis **.
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is used for the study of diverse cellular processes
that occur in it viz. cell proliferation and apoptosis,
immune system activation, downregulation of
functional proteins and cellular matrix remodeling
events *2. The various kinds of growth factors are
the key regulators of corpus luteum formation,
function and regression >4,

Although, morphology (ultrastructure) of corpus
luteum of rodents has been carried out *°. On the
contrary, in the caprine, a little information on the
morphology of corpus luteum of the luteal phase of
the estrous cycle has been recorded " *°. Keeping in
view, the lacunae in caprine corpora lutea
literature, the present investigation was undertaken
to describe the electron microscopic study of
steroidogenic cells of normal, regressing and
pregnant caprine corpora lutea.
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MATERIALS AND METHODS: Goat (Capra
hircus) ovaries were procured from the
slaughterhouse (Registration number APEDA/24)
of Delhi and brought to the laboratory in an ice
bucket at 0 °C. Corpora lutea were dissected out
and classified into seven categories on the basis of
size, color and texture.

Out of seven categories, corpora lutea of normal,
regressing, and pregnancy categories were
separated. For electron microscopic studies, corpus
luteum was fixed in Karnovsky fixative in 0.1 M
phosphate buffer (PH 7.2 to 7.4) at 4 °C for 24 h.
The tissue was processed *’. The sections were cut
at 60-90 nm thickness with the help of glass knives
and were mounted on 100 mesh grids. The thin
sections were stained with uranyl acetate followed
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FIG. 1: ELECTRONMICROGRAPH OF THECA LUTEAL
CELL OF LARGE CATEGORY (11-15 DAYS) OF CORPUS
LUTEUM SHOWING OVAL SHAPED NUCLEUS WITH

PATCHES OF ELECTRON DENSE NUCLEOLAR

MATERIAL (NU) IN THE NUCLEOSOL. X 12180
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by lead citrate '®. The sections were examined and
photographed under an electron microscope, CM-
10 Philips installed at All India Institute of Medical
Sciences, New Delhi.

RESULTS AND DISCUSSION: The transmission
electron microscopic analysis of caprine corpora
lutea revealed the presence of two dominant cell
types that is large granulosa luteal cells and small
theca luteal cells. The small theca luteal cells of
normal (large category) corpus luteum showed
oval-shaped nucleus with patches of electron-dense
nuclear material in the nucleosol Fig. 1, the narrow
and elongated stacks of Golgi complexes and their
tips revealed the stages of pinching off the
secretory granules Fig. 2.
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FIG. 2: FINE MICROGRAPH OF THECA LUTEAL CELL
FROM 11-15 DAYS OF CORPUS LUTEUM EXHIBITING
NARROW AND ELONGATED STACKS OF GOLGI
COMPLEXES (GL). NOTE THE TIPS OF THE GOLGI
COMPLEXES REVEALING THE STAGES OF PINCHING
OFF THE SECRETORY VESICLES (S). X 56700

-

FIG. 3: FINE STRUCTURE OF GRANULOSA LUTEA
CELL OF CORPUS LUTEUM OF REGRESSING
CATEGORY (16-21 DAYS) OF CORPUS LUTEUM
SHOWING A VERY FEW OVAL SHAPED
MITOCHONDRIA. X 12180
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FIG. 4: ULTRAMICROPHOTOGRAPH OF THECA
LUTEAL CELL FROM 18-21 DAYS OF CORPUS LUTEUM
REVEALING INDENTATION OF THE NUCLEAR
MEMBRANE AND PYCNOTIC NUCLEUS. X 24570
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FIG. & GRAPH OF
GRANULOSA LUTEAL CELL OF CORPUS LUTEUM OF
PREGNANCY SHOWING CONDENSED NUCLEOLUS
(NU), ROUGH ENDOPLASMIC RETICULUM (RER),
SMOOTH ENDOPLASMIC RETICULUM (SER) AND
MITOCHONDRIA. X 8190

g

In large granulosa luteal cell of the regressing
category (16-21 days), a very few oval-shaped
mitochondria, degenerated stacks of the swollen
rough endoplasmic reticulum were observed Fig. 3
whereas in small theca luteal cell of the regressing
category (16-21 days), the patches of chromatin
material along the periphery of the uneven nuclear
membrane and also within the nucleoplasm were
observed. Increased number of lipid droplets was
its prominent feature Fig. 4. The corpus luteum of
pregnancy was characterized by condensed
nucleolus, rough endoplasmic reticulum, smooth
endoplasmic reticulum, and mitochondria Fig. 5.

During the luteal phase and early pregnancy, theca
luteal cells revealed minimum to a less frequent
number of lipid droplets. It is because the
cholesterol acts as a precursor for steroidogenesis
19 During regression, an increase in the number of
lipid droplets is because of poor mobilization of
lipids and a decline in progesterone synthesis ** -
22 In regressing steroidogenic cells, an increase in a
number of lysosomes is positively correlated to the
appearance of autophagocytotic bodies with the
declining level of progesterone as documented in
most of the bovine species 2?°. The number of
mitochondria decreased from normal to regressing
corpora lutea. In corpus luteum of pregnancy, the
mitochondria were maximum which indicates
increased steroid biosynthesis %22,

CONCLUSION: The steroidogenic cells of
regressing corpus luteum of goat revealed apoptotic
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specific degenerating features. The increased in the
number of lipid droplets correspond to the
decreased level of progesterone whereas during
pregnancy maximum number of mitochondria
depict maximum synthesis of progesterone.

ACKNOWLEDGEMENT: Author is thankful to
Officer-in-Charge, AIIMS, New Delhi for electron
microscopy.

CONFLICTS OF |INTEREST: The author
declares that there is no conflict of interest.

REFERENCES:

1. Milvae RA, Hinckley ST and Carlson JC: Luteotropic and
luteolytic mechanisms in the bovine corpus luteum.
Theriogenology 1996; 45: 1327-50.

2. Davis JS, May JV and Keel BA: Mechanisms of hormone
and growth factor action in the bovine corpus luteum.
Theriogenology 1996; 45: 1351-80.

3. Guraya SS: Comparative biology of corpus luteum:
cellular and molecular regulatory mechanisms. Frontiers in
Environmental & Metabolic Endocrinology 1997a; 31-58.

4. Stocco C, Telleria C and Gibori G: The molecular control
of corpus luteum formation, function and regression.
Endocr Rev 2007; 28: 117-49.

5. Rekawiecki R, Kowalik MK, Slonina D and Kotwica J:
Regulation of progesterone synthesis and action in bovine
corpus luteum. J Physiol Pharmacol 2008; 59(9): 75-89.

6. Wuttke W, Jarry H, Pitzel L, Dietrick E and Spiess S:
Luteotropic and luteolytic effects of peptides in the porcine
and human corpus luteum. In: “Ovarian Cell Interactions.
Genes to Physiology”, Springer Verlage, New York, 1993:
167-80.

7. Sangha GK, Sharma RK and Guraya SS: Biology of
corpus luteum in small ruminants. Small Ruminant
Research 2002; 43: 53-64.

8. Tomac J, Cekinovic D and Arapovic J: Biology of corpus
luteum. Periodicum Biol 2011; 113(1): 43-49.

9. Ford MM, Young IR, Caddy DJ and Thorburn GD: Fetal
and maternal endocrine changes approaching parturition in
the goat: lack of evidence for prostaglandins E2 and F2a
as signals for luteolysis. Biology of Reproduction 1998;
58: 1065-70.

10. Ford MM, Thorburn GD, Caddy DJ and Young IR:
Pulsatile output of prostaglandin F2a does not increase
around the time of luteolysis in the pregnant goat. Biology
of Reproduction 1999; 61: 411-15.

11. Meidan R, Girsh E, Mamluk R, Levy N and Farberov S:
Luteolysis in Ruminants: Past concepts, new insights and
Persisting challenges. Springer International Publishing
Switzerland 2017; 159-82.

12. Yoshioka S, Abe H, Sakumoto R and Okuda K:
Proliferation of luteal steroidogenic cells in cattle. PLoS
One 2013; 8(12): e84186.

13. Berisha B, Schams D, Rodler D, Sinowatz F and Pfaffl
MW: Expression and localization of members of the
thrombospondin family during final follicle maturation and
corpus luteum formation and function in the bovine ovary.
J Reprod Dev 2016; 62: 501-10.

14. Berisha B, Schams D, Rodler D, Sinowatz F, Pfaffl MW:
Expression pattern of HIFlalpha and vasohibin during

International Journal of Pharmaceutical Sciences and Research 290



Batra, IJPSR, 2020; Vol. 11(1): 288-291.

15.

16.

17.

18.

19.

20.

21.

22.

follicle maturation and corpus luteum function in the
bovine ovary. Reprod Domest Anim 2017; 52: 130-39.
Guraya SS: Comparative cellular and molecular biology of
ovary in mammals: Fundamental and Applied Aspects.
Oxford and IBH Publishing Co. Pvt. Ltd., India, 2000.
Sharma RK and Sharma M: Corpus luteum spurum of
goat. Indian J Anim Sci 1998; 68: 150-52.

Zamboni L: In ovulation in the human. Academic Press,
London and New York, 1976: 1-30.

Hertig A and Adams E: Studies in human oocyte and its
follicle, ultrastructure and its cytochemical observation on
the preovulatory follicles. J Cell Biol 1967; 34: 647-75.
Miyamoto H, Manabe N, Ishibashi T and Utsumi K:
Histochemical observations on lipids in the goat ovary. Jpn
J Zootech 1984; 55: 101-06.

Singh GK and Prakash P: Histomorphological and
histochemical studies on the ovary of goat. Indian Vet J
1988; 65: 705-09.

BrarAS: Morphological, histochemical and biochemical
studies on the mammalian corpus luteum. Ph.D.
Dissertation, Punjab Agricultural University, Ludhiana,
India, 1993.

Guraya SS: Ovarian Biology in Buffaloes and Cattle.
Directorate of Information and Publications of Agriculture
ICAR, New Delhi, 1997b.

23.

24,

25.

26.

27.

28.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Khalid M and Haresign W: Relationships between
concentrations of ovarian steroids insulin like growth
factor-1 and IGF binding proteins during follicular
development in the ewe. Animal Reproduction Science
1996; 41: 119-29.

Palta P, Prakash BS and Madan ML.: Peripheral inhibin
levels during estrous cycle in Buffalo (Bubalus bubalis).
Theriogenology 1996a; 45: 655-64.

Palta P, Jailkhani S, Prakash BS, Manik RS and Madan
ML: Development of direct radioimmunoassay for
oestradiol -17B determination in follicular fluid from
individual buffalo ovarian follicle. Indian Journal of
Animal Sciences 1996b; 66(2): 126-30.

Fields MJ and Fields PA: Morphological characteristics of
the bovine corpus luteum during the estrous cycle and
pregnancy. Therio 1996; 45: 1295-26.

Sharma RK, Sawhney AK and Vats R: Ultrastructure of
thecal components in caprine ovary. Small Ruminant
Research 1996a; 22: 249-253.

Sharma RK: Structural analysis of cumulus and corona
cells of goat antral follicles: Possible functional
significance. Indian J Anim Sci 2003; 73(1): 28-32.

How to cite this article:
Batra S: Use of electron microscopy in study of steroidogenic cells of normal, regressing and pregnant caprine corpora lutea. Int J Pharm
Sci & Res 2019; 11(1): 288-91. doi: 10.13040/1JPSR.0975-8232.11(1).288-91.

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Play store)

International Journal of Pharmaceutical Sciences and Research

291



