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Fig.1. Double-immunoenzymatic labelling of the
normal adenohypophysis. Some folliculo-stellate
(FS) cells are stained with V%%M
acidic_protein (GFAP) antibodies as shown by
diaminobenzidine (DAB) (brown staining), while
other FS cells are immunostained with anti-keratin
antibodies as shown by 4-chloro-1-naphthol
(blue-violet staining). x 300.
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Fig. 1.

Fig.1. Double-immunoenzymatic labelling of the
normal adenchypophysis. Some folliculo-stellate
(FS) cells are stained with anti-keratin antibodies
E as shown by diaminobenzidine (DAB) (brown
- staining), while other FS cells are immunostained
with anti-glial fibrillary acidic protein antibodies as
shown by 4 chioro-1- naphthol (blue Violet staining).

% 300.

Fig.3. Double-immunoenzymatic labelling of a non-functioning pituitary
adenoma. There are grossly two types of FS cells: one is positive for
anti-GFAP antibodies as shown by DAB (brown stainging, small arrow

ES head) while the other is positive for anti-keratin antibodies as shown by
4-chloro-1-naphthol (blue-violet staining, large arrow head). A few FS
cells (arrow) are double stained with both anti-GFAP antibodies and
anti-keratin antibodies. X< 300.
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Fig. 3. Double-immunoenzymatic labelling of a non-functioning pituitary
adenoma. There are grossly two types of FS cells: one is positive for
anti-keratin antibodies as shown by DAB (brown stainging, small arrow

1E head) while the other is positive for anti- Qfﬁ*ﬁ antibodies as shown by

4-chloro-1-naphthol (blue-violet staining, large arrow head). A few FS
cells (arrow) are double stained with both anti-GFAP antibodies and

anti-keratin antibodies. % 300.
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BT BB S D20% L EE DTz, MEBEMEL, S-100 EH % glial fibrillary acidic
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Key words folliculo-stellate cell, immunohistochemistry, pituitary adenoma,
intermediate filament

TEFECE 6 EEOMILIEEL, 20355 Ml EEFLSCBRENREERCT 2. ZoMizR
BREAWBENEET 2 ERTH2 2 Lz X5 19574, Farquhar i2& D 5 v PO TEEREICS W
nTtwz. FeEEOMKE, BESWELSORE TERSNh, “BEMRE (follicular cel)” x L CER#K
BEOVEHOCRIZAM L TE D, SER R T, B ahln?, BEEET 208, hE "Bl (stellate

Abbreviations : DAB, diaminobenzidine ; EM, electron microscopy; GFAP, glial fibrillary
acidic protein; HE, hematoxylin-eosin; PAS, periodic acid-Schiff ; PRL, prolactin; GH,
growth hormone ; ACTH, adrenocorticotropic hormone ; TSH, thyroid stimulating hormone ;
FS, folliculo-stellate
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Fig.1. Double-immunoenzymatic labelling of the
normal adenohypophysis.

Some folliculo-stellate

(FS) cells are stained with anti-glial fibrillary
acidic protein (GFAP) antibodies as shown by
diaminobenzidine (DAB) (brown staining), while
other FS cells are immunostained with anti-keratin
antibodies as shown by 4-chloro-1-naphthol
(blue-violet staining). X 300.
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Fig.2. A: Hematoxylin and eosin staining of a non-functioning pituitary adenoma. A
number of follicles are seen among chromophobe adenoma cells, but it is impossible to
distinguish FS cells from adenoma cells. B: Radicular cytoplasmic processes of FS cells
in a non-functioning pituitary adenoma are immunostained with anti-S-100 protein
antibodies. C: A number of PAS-positive follicles are seen among adenoma cells. D:
FS cells are immunostained with anti-GFAP antibodies. E: FS cells are immunostained

with anti-keratin antibodies. F: FS cells are immunostained with anti-vimentin
antibodies. A-F, X460.
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Fig.3. Double-immunoenzymatic labelling of a non-functioning pituitary
adenoma. There are grossly two types of FS cells: one is positive for
anti-GFAP antibodies as shown by DAB (brown stainging, small arrow
head) while the other is positive for anti-keratin antibodies as shown by
4-chloro-1-naphthol (blue-violet staining, large arrow head). A few FS
cells (arrow) are double stained with both anti-GFAP antibodies and

anti-keratin antibodies. X 300.
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Fig.4. FS cells (FS) in a non-functioning adenoma. The nucleus is irregular with a marginal

accumulation of heterochromatin and the cytoplasm extends slender processes. EM x5,000.
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Fig.5. FS cells (FS) in a non-functioning adenoma.

filaments. EM x10,000.
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The cytoplasm is abundant in intermediate
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Fig.6. FS cells projecting many microvilli (arrow heads) toward the follicle (F) are connected to

each other by junctional complexes (arrows). EM x8,000.
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Fig.7. FS cells (FS) are projecting a few cillia
(arrow head) toward the follicle (F). EM
% 8,000.
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Fig.8. The follicle contains abundant fine granular material intermingled with cell
debris. EM X 6,000.
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Fig.9. Junctional complex connecting FS cells comprise desmosomes (arrow), intermediate junctions
(small arrow head), and tight junctions (large arrow head). EM x 5,000.
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Fig.l0. There are a series of “hemidesmosomal juntions” (arrows) between FS cells (FS) and
adjacent adenoma cells (G). EM x20,000.




TEARIEO RS 1065

RHEEARERERTH S L\, &< B 3
BERIBENL.

®Barsiiy, WMIREMMY ACTH E4Min - [k
CEREZELTBY, MEOMEMESMTHLE L
SOBFDORPTHB. LorL, MiE 4k
ACTH 2E4£ T2 IR, RIEEMA,»EHE
BMICSWMBNERLYT, AEEBRLERNC LR
ACTH fitkiceMETH 2 Z L o EENTH L. %
-, MEEEME A FBRENRE TS 3 L ORS
b, BAEBRARTEEM I RS B v e
BHEVEWI ATRITANE . KRB EE
HEVRIABE2EL TWw3 k0, BEMoBREEME
LB ERSL. I N ERREYE, NFCEA
PREBEOCER L, STk, ERELEMKS X
U, HEHlEO SEEO EEBRE» K2 0T, B
HEMBLZREDLDOTHE I LIZHHTHS.

7 b BRI LRI IR BA, BEE R N
KAPLBHL, BEREZREHO 7Y -V RY —L%
BL, IAYMECHIMMESERENEEL TV,
7z, SRIEEBILENIC b GFAP HikvHy 5 #

YHAECBEDO Z Lo, —Eic T oM
BbaHLAY, BEEMIZELOTHTHS. L
L, EMTRI 7 BEE LMK TEEPEREC
AT B0 L, WEEMEE TEAIECSGEL
TBY, 7 V7 ERUEEHAOBIEIRYCH 20
MLT, BREMRERERETHL L IHLnEER
BH5.

—7%, HEEHRSHENTEESRRTHE LI B
ORHUE, RATE AN SRR A L S0 BT S-100 &
BHIE" R, 31 GFAP HifE B TH B L5 Z &
ZHD. E, BEEMARICOW TSRO RBEERL
EZHIFFRML SN T W BN, B TRLEML,

Fig.1l. Cytoplasmic filaments (arrows) are assembling in parallel to the attachment plaque
of “hemidesmosomal junctions”. EM X 40,000.
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Fig.12. A non-functioning adenoma treated with
anti-GFAP antiserum. Immunoreaction produ-
cts are confined to the perinuclear cytoplasm of
a FS cell. EM X6,000.
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Abstract

Folliculo-stellate (FS) cells were studied in 102 human pituitary adenomas by electron
microscopy and immunohistochemistry using antibodies to S-100 protein and intermediate filament
protein. In most pituitary adenomas, few S-100 protein positive FS cells were found in four of the 54
cases of nonfunctioning adenomas. From among glial fibrillary acidic protein (GFAP), keratin and
vimentin, FS cells showed the greatest affinity to anti-vimentin antibodies. Stains for desmin or neu-
rofilaments were always negative. Double staining for GFAP and keratin demonstrated a small num-
ber of double-labelled cells, but two types of FS cells were usually positive for either GFAP or ker-
atin. Accordingly, FS cells were grossly subdivided into two types: GFAP-positive cells which might
be neuroectodermal or glial in origin and keratin-positive cells which might be of oral ectodermal ori-
gin. Ultrastructurally, the follicles contained an abundance of fine granular material intermingled
with some cell debris and were surrounded by FS cells. The nuclei of FS cells were ovoid or triangu-
lar with a marginal accumulation of heterochromatin. The cytoplasm contained numerous intermedi-
ate filaments and free ribosomes but no hormonal granules. There were many microvilli and a few
cillia extending the follicles. However, there was no basal lamina at the luminal surface of FS cells.
The latter were connected to each other by junctional complexes such as desmosomes, tight junctions
or intermediate junctions. In one of the four cases, a new type of intercellular junction was found
between FS cells and surrounding adenoma cells. This junction was characterized by 1) the presence
of plasmalemmal attachment plaques only in FS cells, 2) the cytoplasmic filaments assembling in
parallel to the attachment plaques, 3) the parallel plasma membranes being separated by the intercel-
lular amorphous material and, 4) an intercellular space of approximately 25 nm in width. They were
similar to hemidesmosomes which are usually seen at the basal epithelium toward the connective tis-
sue. These hemidesmosomal junctions appear to form between quite different types of cells: one is
FS cells with numerous cytoplasmic filaments and the other is surrounding adenoma cells with scarce
filaments. The follicles demonstrated ultrastructurally that they contained abundant fine granular
material intermingled with cell debris. It is conceivable that FS cells contribute to isolate cell debris
from the surrounding adenoma cells.



