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Immunohistochemical electron microscopic studies on somatotropes
and mammotropes in hypophysis of Korean native goat
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Abstract : Somatotropes, mammotropes and somatomammotropes of the Korean native goat
hypophysis were studied by double immunoelectron microscopy using antisera to growth
hormone(GH) and prolactin(PRL), and protein A-gold particles of different sizes.

Mammotropes were round or oval in shape, and contained round and electron dense secretory
granules. The size of secretory granules was variable from 460nm to 680nm in diameter.

Somatotropes were elliptical or triangular in shape and the oval nucei were located
eccentrically at the periphery of the cell. Secretory granules of the cell were oval in shape and
clearly distinguished from round granules of mammotropes. The size of granules was 320~
680nm in diameter, smaller than that of mammotropes.

Somatomammotropes contained round or oval secretory granules. The granules had inter-
mediate size between somatotropes and mammotropes. Some of granules contained both GH and

PRL, while the others contained only one of them.

Key words : mammotropes, somatotropes, somatomammotropes, double immunoelectron

microscopy, Korean native goat.
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Legends for figures

Figs 1~4. Electron micrographs immunoreacted by protein-A gold particles for both GH and PRL antisera with different sizes. The se-
cretory granules in the areas of plates a{open arrows) are magnified in plates b and c.

Fig 1. Electron micrographs of a somatotrope immunoreacted by protein-A gold particles for GH(20nm) and PRL{10nm) antisera. The
secretory granules of the cell contain only 20nm gold particles for GH antiserum. Most of granules are oval-shape but some

granules appear round-shape. Bar = 2.33um(a), 0.23pm(b).

Fig 2. Electron micrographs of a mammotrope immunolabelled by GH(20nm) and PRI(10nm) gold particles. This cell contains large
and electron dense secretory granules. The secretory granules are round in shape and have only 10nm gold particles of PRL.

Bar = 2.33pm(a), 0.23pm(b).

Fig 3. Electron micrographs of a somatomammotrope double immunolabelled by using 10nm gold particles for PRL and 20nm par-
ticles for GH. Its secretory granules divided into 2 types according to its immunoreactivity; some granules are attached by both
of GH and PRL immunoreactive particles, but a few granules contain only small PRL gold particles. Bar = 2.33pm(a), 0.23pm

®).

Fig 4. Electron micrographs of another somatomammotrope(A) and mammotropes(B) detected with double immunogold method using
20nm gold particles for PRL and 10nm particles for GH(a). A somatomammotrope is present between two mammotropes. The
cell has both PRL and GH in the same granules(b). But the granules of mammotropes contain only 20nm gold particles for

PRL immunoreactivity(c). Bar = 2.33pm(a), 0.23um(b, c).

dng#

1. Dacheux F, Dubois MP. LH-producing cells in the bo-
vine pituitary. An electronic microscopic immunocyto-
chemical study. Cell Tiss Res , 188:449-463, 1976.

2. Dacheux F, Dubois MP. Ultrastructural localization of
prolactin, growth hormone and luteinizing hormone
by immunocytochemical techniques in the bovine pi-
tuitary. Cell Tiss Res, 174:245-260, 1978.

3. Navarro JA, Gomez MA, Bemabe A, et al. Structural

and ultrastructural modifications of adenohypophyseal
gonadotropic cells in goat(Capra hircus) in anoestrus,
gestation and milk production. Histol Histopathol, 7:
379-384, 1992.

4. Sasaki F, Ichikawa Y, Yamauchi S. Immunohistological
analysis in the distribution of cells in the fetal porcine
adenohypophysis. Anat Rec , 233:135-142, 1992.

5. Shimada T. Immunohistochemical localization of Kera-
tin in bull, goat, and sheep anterior pituitary glands.
Cell Tiss Res, 267:251-260, 1992.

6. Kurosumi K, Ozawa H, Akiyama K, et a/. Immuno-

- 492 -



- 493 .



- 494 -



10.

11.

12.

13.

14.

15.

electron microscopic studies of gonadotrophs in the
male and female rat anterior pituitaries, with special
reference to their changes with aging. Arch Histol Cy-
tol , 54:559-571, 1991.

. Kurosumi K. A review: classification and ultrastruc-

tures of the anterior pituitary cells and their role in fuc-
tion of hormone secretion. Kaitbogaku Zasshi , 66:421-
451, 1991.

. Naik DR, Shirasawa N, Nogami H, ef al . Immunohisto-

chemistry of the pituitary pars distalis of the musk
shrew, Suncus murinus. Gen Comp Endocrinol, 84:
27-35, 1991.

. Basetti M, Spada A, Arosio M, et al. Morphological

studies on mixed growth hormone(GH)-and prolactin
(PRL)-secreting human pituitary adenomas. Coexisitence
of GH and PRL in the same secretory granule. J Clin
Endocrinol Metab , 62:1093-1100, 1986.

Beckers A, Courtoy R, Stevenaert A, et al. Mam-
mosomatotropes in human pituitary adenomas as re-
vealed by electron microscopic double gold immuno-
staining method. Acta Endocrinol , 118:503-512, 1988.
Fumagalli G, Zanini A. In cow anterior pituitary,
growth hormone and prolactin can be packed in
separate granules of the same cell. J Cell Biol, 100:
2019-2024, 1985.

Halmi NS. Occurrence of both growth hormone- and
prolactin-immunoreactive material in the cells of hu-
man somatotropic pituitary adenomas containing mam-
motropic elements. Virchows Arch A- Pathol Anat His-
topathol, 398:19-31, 1982.

Papka RE, Yu SM, Nikitovitch-Winer MB. Use of im-
munoperoxidase and immunogold methods in smdy-
ing prolactin secretion and application of immunoglod
labelling for pituitary hormones and neuropeptides.
Am J Anat , 175:289-306, 1986.

Sanchez J, Bermabe A, Navarro JA, et al. Im-
munogold identification of prolactin cells of goats in
anoestrus, pregnancy and milk production : Ultrastruc-
tural variations. Acta Anat, 143:118-126, 1992
Sénchez J, Navarro JA, Bemabe A, et al. Immuno-
gold identification of the GH cells of goat in different

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

- 495 -

physiological conditions. Histol Histopathol, 8:83-89,
1993.

Thorpe JR, Ray KP, Wallis M. Occurrence of rare
somatomammotrophs in ovine anterior pituitary tissue
studied by immunogold labelling and electron mi-
croscopy. J Endocrinol , 124:67-73, 1989.

Thorpe JR, Wallis M. Immunocytochemical and mor-
phometric studies of mammotropes, somatotrophs and
somatomammotrophs in sheep pituitary cell cultures. J
Endocrinology , 129:417-422, 1990.

Parry DM, McMillen IC, Willcox DL. Immunocyto-
chemical localization of prolactin and growth hor-
mone in the ovine pituitary. Cell Tiss Res, 194:327-
336, 1978.

Nikitovitch-Winter MB, Atkin J, Maley BE. Colo-
calization of Prolactin and growth hormone within
specific adenohypophyseal cells in male, female, and
lactating female rats. Endocrinol , 121:625-630, 1987.
Hashimoto S, Fumagalli G, Zanini A, et al. Sorting of
three secretory proteins to district secretory granules
in acidophilic cells of cow anterior pituitary. J Cell
Biol , 105:1579-1586, 1987.

Dada MO, Campbell GT, Blake CA. Pars distalis cell
quantification in normal adult male and female rats. J
Endocrinol , 101:87-94, 1984.

ol o] %4, ZHA T. FFYHUY At A
o) JAAFH R B AAEHH A+ A
2] &+3] %], 36:763-771, 1996.

Purves HD, Griesbach WE. A study on the cytology
of the adenohypophysis of the dog. J Endocrinol , 14:
361-370, 1957.

Yamaji A, Sasaki F, Iwama Y, et al. Mammotropes
and somatotropes in the adenohypophysis of andro-
genized female mice : Morphological and immunohisto-
chemical studies by light microscopic corrlated with
routine electron microscopy. Anat Rec, 233:103-110,
1992.

Mikami SL Light and electron microscopic investiga-
tions of six types of glandular cells of the bovine ade-
nohypohysis. Z Zellforsch , 105:457-482, 1970.
Shirasawa N, Kihara H, Yoshimura F. Fine structural



and immunochistochemical studies of goat adenohypo- 30. Liu J, Andrew PC, Mershon JL, et a/. A VGF-Deriv-

physial cells. Cell Tiss Res, 240:315-321, 1985. ed Neuropeptide Purified from Bovine Posterior Pi-
27. Yamaguchi S, Shirasawa N, Nogami H. Immunohisto- tuitary. Endocrinology , 135:2742-2748, 1994,

chemical and ultrastructural studies of bovine anterior 31. Hyde JF, Ben-Jonathan N. The posterior pituitary con-

pituitary cells. Biomed Res , 9:1-10, 1988. tains a potent prolactin-releasing factor: In vive studies.
28. Stratman IE, Ezrin C, Sellers EA. Estrogen-induced Endocrinology , 125:736-741, 1989.

transformation of somatotropes into mammotropes in 32. Laudon M, Grossman DA, Ben-Jonathan N. Prolactin-

the rat. Cell Tiss Res , 152:229-238, 1974. releasing factor : Cellular origin in the intermediate
29. Lloyd RV. Estrogen-induced hyperplasia and neoplasia lobe of the pituitary. Endocrinology , 126:3185-3192,

in the rat anterior pituitary gland : An immunohisto- 1990.

chemical study. Am J Path , 113:198-206, 1983.

- 496 -



