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Immunohistochemical and Ultrastructural Study of
Fibroblast Differentiation

Chae Hong Suh, M.D.

Department of Pathology, Chosun University College of Medicine

The histogenesis of the myofibroblast continues 1o be a controversial issue. The most popular
view is that the myofibroblast is derived directly from the fibroblast. The important role of
myofibroblasts in the synthesis of collagen and in wound contraction was demonstrated initially
in granulation tissue in experimental animals., Four settings are recognized in which myofibro-
blasts are the principal proliferative cells: reparative responses, pseudoneoplastic disorders,
stromal response to neoplasia, and true neoplasms, both benign and malignant.

To identify of fibroblastic cells with smooth muscle differentiation features in the nonneoplastic
and neoplastic lesions, we examined a vanety of histological, immunohistochemical and
ultrastructural features of 7 cases of granulation tissue, 7 of hypertrophic scar, 10 of chronic
persistent hepatitis, 10 of chronic active hepatitis, 7 of liver cirthosis, 7 of fibromatosis, 42 of
cervical intraepithelial neoplasia, 14 of microinvasive carcinoma, 14 of invasive carcinoma, 7
of fibroma, 20 of fibrosarcoma and 72 of malignant fibrous histiocytoma. Antibodies against
a-smooth muscle actin and desmin were used in a biotin-streptavidin procedures.

The results of immunohistochemical and electron microscopical examinations yielded virtually
identical findings. The identification of fibroblastic cells with smooth muscle cell differentiation
features in the desmoplastic reactions of carcinomas, fibroma, fibrosarcoma and malignant fibrous
histiocytoma offers also novel diagnostic and prognostic perspectives, that might help in
evaluating preneoplastic lesions and malignant lesions. So degree of proliferative myofibroblasts
was helpful diagnostic aid in differentiation of chronic persistent hepatitis, chronic active hepatitis
and liver cirrthosis. (Korean J Pathol 1996; 30: 106—114)
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Table 1. Materials used in this study

Matenals Mo. of cases
Owvarian theca cells T
Stromal cells of intestinal mucosa 7
Granulation tissuc 7
Hypertrophic scar 7
Chronic persistent hepatitis 10
Chronic active hepatitis 10
Liver cirrhosis 7
MNormal uterine cervix or

mild chronic cervicitis 14
Cervical intraepithelial neoplasia 1 14
Cervical intraepithelial neoplasia 11 14
Cervical intraepithelial neoplasia 111 14
Microinvasive carcinoma 14
Invasive carcinoma 14
Fibromatosis 7
Fibroma 7
Fibrosarcoma 20
Malignant fibrous histiocytoma 72
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Tahle 2. Immunostaining with anti-o smooth muscle actin antibody of stromal cells in different degrees of cervical
neoplasia, chronic persistent hepatitis, chronic active hepatitis and liver cirrhosis

Degree of Immunorcactive cells

DHaghom s ;']fu:;h;;

0 l- 2- I+ 4 —
Nomal uterine cervic or mild chronic cervicias 14 14 - - - -
CIN 1 14 11 i
CIN 11 14 8 5 1
CIN 11 14 4 5 3 — —
Microimvasive carcinorm 14 I - I3 - -
Inwvasive careinoma 14 | 13
CPH 10 8 2
CAH 14 — — 4 B -
Liver cirrhosis 7 - — 6 -
{0 abseneoe, | —: L= 10%, 2+ 11--45%, 3+ 46--T3%, 44+ 76— 10%, CIM: cervical intruemthehial neoplasia,

CPH: <hronic persisient hepatits, CAH: chronic aciive hepalitis
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Fig. 1. g-smooih muscle actin
positive stromal caells are observ-
ed In  microinmvasive  SqUAMOUS
cell carcinoma. ABC method.
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Tahle 3. Pathologic conditions associated with stromal
cells displaying ultrasmructural and immunohisto-
chemical features of smooth muscle cell diffe-

Tentiphiom
. . Number  Positive
Diagnasis of cascs  findings
Crranplation lissye T T3+
Hypertmophic scar 7 T2+
Fibromarosis 7 T2+
Fibroma 7 T2
Fibrozarcoma _ 20 100119
Malignan! fibrons hisliooyloms T2 1301+
storibormypleomorphic type 42 111 +)
myxoid type 19 2{1+]
giant cell type 9 Oy
angiomatoid tvpe 2 Qi
O absemes, 10 1 10%, 24+, 11--453%,

34 46--T5%, 4+ 76 1O0F
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Fig. 2. o-smooth muscle actin
positive siromal calls are obsery-
wl m infilraling squamous  cell
carcmoma, ABC method.
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Fig. 3. Electron micrograph of

invasive squamous cell carcino-

ma, the myofibroblasis demon-

i strate microfilaments with dense

. body at the periphery of the cell

\ [open ammow){uranyl acetate and
lead ciirate, = 2.500)

Fig. 4. Eleciron micrograph of
fibroma, the myofibroblasts de-
monstrate  microfilaments  with
dense body at the periphery of
cell{arrow  head) and attach to
subplasmalemmal dense plaques.
In the extracellular mairix, loose
fibrillary components are noted
(urany] acetate and lead citrate, =
4,000,
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Fig. 5. Electron micrograph of
malignant fibrous histiocytoma,
the abundant cytoplasm contains
many cisternae of rough endo-
plasmic reticulum. At the peri-
phery of the cell, there are pa-
rallel bundles of longitudinally
oriented filaments that are predo-
minently actin with  associated
dense bodies{open  arrow ){uranyl
acetate and leadcitrate, = 4,000).

Fig. 6. Electron micrograph of
- fibrosarcoma, the myofibroblasts
¢ demonstrate microfilaments with
- dense body at the periphery of
W cell. There are a few pinocytotic
; vesicles(black arrow) along side
ot the linear densities(uranyl acetate
% and lead citrate, > 4,000).
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