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Expression of Transforming Growth Factor-81 and Its Effects
on the Extracellular Matrix Formation and Angiogenesis
in Gastric Carcinoma

Young Hee Choi and Young Euy Park

Department of Pathology, College of Medicine, Hallym University,
Chunchun 20{-704, Korea

Malignant cells in culture express elevated levels of transforming growth factor-81 (TGF-81) mRNA and secrete an
abundant amount of the TGF-§1 protein. An attempt was made to define the role of the TGF-81 secreted from tumor
cells, as a possible humoral factor which functions in a paracrine manner to stimulate the production of collagen and
angiogenesis in gastric carcinoma. The expression of the TGF-31 by immunchistochemical stain (n=70) in gastric
adenocarcinoma tissues was studied. Angiogenesis was evaluated by immunohistochemical staining of tumor vessels,
using polyclonal antibody to factor VIII related antigen and counting the three most active areas of neovascularization.
The extracellular matrix was counted as area density by using an image analyzer following Masson-Trichrome staining.
The prominent reactivity for TGF-G1 was associated with invasion depth (r=0.2, p<0.05), increased number of
microvessel (r=0.49, p-<<0.05) and increased area density of extracellular mairix (r=0.36, p< 0.05), respectively. In
summary, TGF-51 may have a role in tumor invasion and metastasis by increased angiogenesis and deposits of

extracellular matrix, (Korean J Pathol 1998; 32: 647 —654)
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Fig. 1. Immunochistochemical staining for TGF-81 shows a
positivity in gastric carcinoma (A). Representative Masson-
Trichrome staining shows a positivity in the stroma of gastric
carcinomal(B). Immunoperoxidase staining for endothelial cells
with factor VIII related antigen in the gastric carcinoma (C).
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chell Q1= MlE, mfgte] g E=5 9 Hax o
A] f’HDHHﬂ A EAed g es kigdubiE E‘-Eiﬂr
TGF-A12] wofzz=ge of Mol gzt
Shzzz|el 4 WhEe] F7kslelal (Fig. 1A), o] staining
score & EA| s AALZZEL 2 30|q) a1, 9}EF]S 344
ot (Fig. 2). Al X2 7] AollA 5 AAH ) oF=2 o4
Z7laled (Fig 1B) o5 w#&u|2 TAlalw, 4ol
20+099%) <2000 gl 2, Shz=efl4] 3873+ 15.74%)
%200 (Fig. 3)o|qich WHabg Yol 4= 422K g}
=24 o] YA=AUR (Fig. 10), o5 FHE EA
shel, A4 =L 965463970 < 2000] )3, oo
4] 3692 £ 305271/ =« 200] gl e} (Fig. 4). o] & =2
Hh, A4 gz Abold] FAIRMH R {28 Aol
Belrh (p<0.05) (Table 1).
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Marrmal tissue Cancertissue

Fig. 2. Stining score of TGF-31 immunohistochemical
expression. Bars represent mean values.
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Fig. 3. Area percentage of extracellular matrix in gastric
carcinoma. Bars represent mean values,
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Fig. 4. Microvessel count by immunohistochemical staining
for factorVIIL related antigen. Bars represent mean values,

Table 1. TGF-31 staining score, extracellular matrix density and vessel number

TGE-71 staining

Extracellular matrix Veszel number

SCOre (5% = 200) (number/ = 204
Control 230 +0.48 290+ 099 965+ 639
Cancer 344 1.59 18.T73+15.74 36.92 + 30,52
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Table 2. Correlation of TGF-81 expression, extracellular matrix and angiogenesis with clinicopathological variables

TGE-31 expresison

Extracellular matrix

Yessel number

{number/ > 2(0)

stainining score r (% = 200) r r
Age 0.02535 0.10381 —0.02841
=350 J40+1.55 35 12+16.17 434044338
2 a0 345+1.62 T2+ 15.62 352342650
Sex —(L04285 — (L4285 0. 14320
Male 344169 39.21 + 1646 40,39+ 3993
Female 344+145 37.97+14.80 31.64 £29.68
L/N metastasis 0.13869 0.04041 0.27645"
(=1 J.14+1.74 3945+ 16.56 2899-+2729
(=) 1.64+1.48 38.25+15.36 42,14 +31.72
Invasion depth 0.19466° 0.01596 0.28078"
T1 2.67+1.23 1912+ 18.24 2086+ 16.36
T2 3.00+1.89 908+ 16.79 35.19+32.07
T3 338 +1.75 32711100 3519430 68
T4 4.33+0.86 41,34+ 14 88 4883 26003
Differentiation” 0.09196 0.03886 0.13782
Tub. well 3,79+ 1,39 40.74+17.56 34,32 +2596
Tub., mod 277+1.58 3482+ 14.04 27.36+22.32
Tub. poor 183+1.59 40.58+17.15 52.22+45.30
Signet ring cell
422+1.20 41.08+16.27 45 46+28.33
Mucinous 3.25+2.36 43 87+ 14.00 46,00+ 36,57

"p<0.05, r = Spearman’s cotrelation coefficiency, "Tub. well, Tubular adenocarcinoma, well differentiated; Tub. mod, Tubular
adenocarcinoma, moderately differentiated; Tub. poor, Tubular adenocarcinoma, poorly differentiated; Signet ring cell, Signet

ring cell adenocarcinoma; Mucinous, Mucinous adenocarcinoma

6. TGF-p12| MAYEXS|sE W, MEe 7|2
3 MM MBI

Az 9] 2974 9 ol g B 217t TGER
12] staining scoreX}2] Spearman’s correlation coeffi-
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o (p<C0.05). 5 A2 7| H3} vl NEBdg Aol
Spearman’s correlation coefficientz} 0.233125 v 2|4}
det (p<0.03).
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e w744 QA EEEC A4 2ok
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44§19 (linitis plastica) & el2] 2)¢lol] 4] % o2l
= 4 Ee]] TGF-512) mm] Z7bslgar, A E7hA e
AR FH8= oME Helckm wEsedcl TGF-51
o] 7] % o "q_'ﬁ'ﬂ't' 1Mo gs A AZAR Ay
T Uk A, HAHez 3UAo sto|n 2y
g 42 fEle] 7149 Gs ZrpAIch o
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TEA o] $AHE F7RAFIE Ao}
gk, XA 64 Factor-VII related antigen=- o] &
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slo] WA EE 1, WA e D2e A}
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