Juil

7O Em SC(ER)
= #H t b FEAEREIC ST DM~ B Y v 7 2O5FIEREFRIRET
Molecular morphological analysis of extracellular matrix in the human
pituitary adenoma
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Molecular morphological analysis of extracellular matrix in the human pituitary adenoma

1 HHEERY

The purpose of the study was to find out the mechanism of extracellular matrix deposition in terms of
production and maintenance of collagen in human anterior pituitary and pituitary adenomas. This experiment
was aimed to identify and characterize collagen-producing cells and the tissue inhibitors of metalloproteinases
(TIMPs)-expressing cells in human anterior pituitary and pituitary adenomas.

2 Wik

Human pituitary adenomas were obtained during surgery at Toranomon Hospital. Normal part of pituitary
tissue from craniopharingioma lesion was used as control tissue. Tissues were selected through serial
histological sampling techniques as HE staining, azan staining and in situ hybridization on B-actin and
GAPDH. 99 samples that consist of control tissues (4 samples), GH-producing adenomas (25 samples),
mammosomatotroph adenoma (1 sample), PRL-producing adenomas (3 samples), TSH-producing adenomas
(19 samples), plurihormonal adenoma (1 sample), ACTH-producing adenomas (3 samples), and null cell
adenomas (47 samples) were analyzed. Azan staining sections were also used to measure the proportion of
fibrous matrix in the tissues. To identify collagen-producing cells, in situ hybridization of COL1A1 and
COL3A1 was performed. Immunohistochemistry for a-smooth muscle actin (aSMA) or cytokeratin (CK) was
performed to characterize collagen-producing cells. To identify TIMP-expressing cells, in situ hybridization of
TIMP1, TIMP2, TIMP3, and TIMP4 was performed. Immunohistochemistry for pituitary hormones, S-100
protein, aSMA, and CK or lectin histochemistry was performed to characterize TIMP-expressing cells.

3 WIEHCR

In situ hybridization showed that collagen-producing cells in control human anterior pituitary were low in
number. Immunohistochemistry revealed that collagen-producing cells in control tissue of human pituitary
were pericytes, which were located closely to capillary, aSMA (+), CK (-), and RGS5 (+). In pituitary
adenomas, there were 4 types of collagen-producing cells. 1) myoepithelial-like cells, which were located next
to epithelial cells, asSMA (+), CK (+), and RGS5 (+), 2) pericytes, 3) myofibroblasts, which were located in the
middle of fibrous matrix, aSMA (+), CK (-), and RGS5 (+), and 4) fibroblasts, which were aSMA (-), CK (-),
and RGS5 (-). There were changes in number and types of collagen-producing cells in pituitary adenomas, and
these changes were correlated to fibrous matrix deposition.

All TIMPs (TIMP1, TIMP2, TIMP3, and TIMP4) were expressed in human pituitary gland with different




pattern. TIMP1 and TIMP2 were expressed in parenchymal cells and stromal cells. TIMP3 were expressed in
stromal cells, and TIMP4 were exclusively expressed in parenchymal cells. Among all TIMPs, TIMP3 was
expressed in distinct pattern with high number of cells and strong intensity. Double-staining of in situ
hybridization and immunohistochemistry showed that TIMP1 and TIMP2 were expressed in somatotrophs,
lactotrophs, thyrotrophs, folliculostellate cells, pericytes, myoepithelial-like cells, and endothelial cells.
TIMP3-expressing cells included pericytes, myoepithelial-like cells, and endothelial cells. TIMP4-expressing
cells were somatotrophs, lactotrophs, thyrotrophs and folliculostellate cells. There were changes in TIMPs
expression in pituitary adenomas both in cell number and number of cell types. The expression of TIMP3 was
mostly correlated to the fibrous matrix deposition in pituitary adenomas.

4 BE

In this study, 1 first identified the collagen-producing cells in human pituitary and pituitary adenomas.
Although pericytes produce collagen in the control pituitary, pituitary adenomas exhibited variation in the
number and types of collagen-producing cells. The collagen-producing cells in adenomas included pericytes,
myofibroblasts, myoepithelial-like cells, and fibroblasts. Myofibroblasts are known to derive from various
cells, including pericytes, endothelial cells, fibroblasts, and epithelial cells. Thus these cells might have
differentiated into myofibroblasts in pituitary adenomas. In addition, myoepithelial-like cells have unique
characteristics, resembling those of myoepithelial cells in exocrine glands. No previous study has identified
myoepithelial-like cells in the pituitary gland. Further study is needed in order to determine the origin of these
cells in pituitary adenomas. The number of collagen-producing cells was associated with fibrous matrix
deposition in adenomas, which indicates that collagen turnover rate was altered in these adenomas.

On the other hand, all TIMPs (TIMP1-4) mRNA were expressed in control pituitary tissue. The first
experiment showed a very low number of collagen-producing cells in human anterior pituitary, despite clear
ECM deposition. The high expression of TIMP3 helps to explain this discrepancy and suggest that the rate of
collagen turnover in human pituitary is low. In pituitary adenomas, TIMP3 mRNA expression exhibited the
most consistent correlation with fibrous matrix deposition. Myoepithelial-like cells expressed TIMP3 in
control pituitary and adenomas, but only found to produce collagen in adenomas. These findings suggest that
the characteristics of myoepithelial-like cells can change during tumorigenesis. A future study should attempt
to clarify the characteristics of myoepithelial-like cells in the gland.

This study revealed the alteration of both number and types of collagen-producing cells as well as
TIMP-expressing cells in pituitary adenomas, and these alterations were associated with fibrous matrix
deposition. Adenomas with low number or types of collagen-producing cells as well as TIMP3-expressing
cells had less fibrous matrix deposition. In contrast, adenomas with greater number or types of
collagen-producing cells or TIMP3-expressing cells exhibited greater fibrous matrix deposition. Interestingly,
most TSH-producing adenomas had more diverse types of TIMP3-expressing cells and high fibrous matrix
deposition. The greater number and types of cells are consistent with the results of a previous study that
reported fibrosis and tumors with a clinically hard consistency, which are characteristics of TSH-producing
adenomas.
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The results of this study showed that there were alterations in collagen-producing cells and the
TIMP-expressing cells in pituitary adenomas, and the changes of number as well as types of
collagen-producing cells and TIMPs-expressing cells were associated with pituitary adenomas fibrosis. These
data suggest that fibrous matrix deposition in human anterior pituitary is controlled by both production and
maintenance. This study helps to lay the foundation for future research on anterior pituitary function and
disease.




