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3. SH Aol ¢

B eiyel Eghdl 2t AL YT EEUAL EA
s on e Hels SAS(Statistical  Analysis
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Fi

TGF- 21 mRNA2] AFch3 w]2 ek Hip -+ ++,
w4+ 0, 1, 2, 308 £AR BAlEe] BA Halshalch

Table 1. The seguence of TGF- 51 and g -acun

- e e—

Primer Seguence Products of FOR™
TGF-g1 Forward : 5'-AAATGGATACACCGAACCCAA-Y 317 bP
Reverse : 53'-GUTGCATTTGCAAGACTTTAC-3'
A -actin Forward ; 53'-GACGGGGTCACCCACACTGTGCC-37 661 bp
Reverse © 5 -CTAGAACCATTGGGOGTGHACGATG-3"

*PCR: polymerase chain reaction
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SAS/STATS] 24 X4 (Kruskal-Wallis test), Spear-
man cotrelation 5-4, Fishet's exact test5 o] Sslof pik
o] 005 o342l Z$ut f2l8 soz Dl

E of
1. Be|sty A

e 430d2) W] 758 AP Es D Fele|=E Al
AEste] B Ay ] =E 307 Lok 4305 254
= HE Am) A E3bEe| w, 130l 414kE, 24 AH
et ool gl ot o] FakekE, AdlESHE, AR
HEQHE] 77} lal| et} o] 5E b HlE2] K
shabeell whe} Beled WS uf mEE (well
differentited) $+-52| 6o, T5 3 (moderately dif-
ferentiated) 55o] 2R, 2 E3} (poorly differentiated)

Tahle 2. Immunohistochemical staining for TGF- 41 and
TGE- 4RI in various cells of the normal lungs

TGE-41 TGF- S RI
Bronchial epithelium + + + +
Bronchial gland + + + +
Bronchial smooth muscle + +
Alveolar epithelium - + +
Alveolar macrophage + + + +
Vascular endotheliom + +
Yascular smooth muscle + +
Vascular elastic layer + +

Table 3. Stining score of TGF- 7 1, TGF- FRI and level of TGF- 41 mRNA in squamous cell carcinoma and normal com-

ponents of the lung

Case Diff Meta  Size TGE- 41 TGF- 2RI TGF- 51 mRNA
E™ Tymor BE  AE NP Tumor BE  AE NP Fib T NP
I Well 4 4 0 0 2 1 5 5 5 5 — .
2 Well -+ 4.5 3 3 0 3 4 4 4 4 5 +
3 Mod - B 3 3 i 3 3 i 4 4 4 R
4 Med - 7 4 4 0 3 4 3 4 4 4 -
3 Mod  — 3 4 3 0 2 4 3 3 3 3 - 4+ 4
i Mod — 5 4 2 0 2 5 5 5 5 5 -
7 Mod - 4 4 5 3 3 3 5 4 4 4 ++ + + +
§  Mod - 4 3 2 0 2 4 4 4 4 5 ++ b+
9  Mod - 2 3 0 0 2 4 5 5 5 5 + .
10 Mad 3 4 4 0 3 3 4 4 4 4 + 4+ -
11 Mod — 3 4 5 0 2 4 3 3 5 5 + + -
12 Mod — 15 4 4 2 3 3 2 4 4 4 + +
13 Mod + i) 4 3 i 2 4 5 4 4 4 +
14 Mod + 75 4 4 2 3 4 5 -, 55 + 4+
15 Mod + 4.5 4 4 0 2 3 5 5 3 5 .
16 Mod  + 5 5 0 0 2 4 4 4 4 4 +
17 Mod + 11 4 2 i 0 4 5 4 4 3 -
18 Mod + 1.5 3 3 0 2 4 4 4 4 3 - 4
19 Mod | & 3 2 0 2 3 4 4 3 2 + + +
20 Mod + 4.5 3 4 i 2 4 5 4 k) 2 + +
21 Mod -+ (i} 3 2 i 2 3 4 4 3 2 + =+ 4
22 Mod + 4 4 3 {0 3 3 4 3 5 5 - —
23 Mod — 3 ) 4 0 3 3 4 4 4 4 — ~
24 Mod + 5 4 4 2 3 4 3 5 i 4 ++ -
25 Poor  + 6 3 2 i 2 3 4 4 4 5 -

Diff: differentiation, Meta: metastasis, BE: bronchial epithelium, AE: alveolar epithelium, NF: normal parenchyme,

Fib: fibroblast, Mod: moderately differentiated, T: wmor



otFo] 9oflgich HZA Felrl v ofizh FH 4
A ESY 2565 14| (56%) L aLE-3E ghEo] 44
(31%), TE5 Fi9lEo| 50 (38%), H-E3tFo] 4
o (31%), TE55 F¥etFe] 5o (38%), AHEHEo|

4ol (31%)31c} (Table 2, 3, 4).

2. TGF-A 13} TGF- g $+E#|19] =0l oo
Ab (Table 2)

TGF- 812 w2 A4 =2 ol 7|32 4u] HEo

oball7d 2 691 - d|ghF2] TGF- 813 TGF- #RIS ¥4 13

FEER gas)eln Hupel A AT oM e FEHe
2 okAl vle2 vorh #HE Adee FE s
7 eketow] diA A Fdl= hulr] Ga=elA] T2 &
glo| Eofl 4] ok4] oz MEZ AL 5 glea d44
1A HFEAEols Ao M= ghekel. ulE
BAbA] okAol MESE R A EAH DEdew
oddslglm Wlells JAMEA gotorn =3 AE
(goblet cell)} 4 4bx] HE9] FEujel] 7l of 4=
ot F3 o= Al 75 Aol e AE7} v|nk4]

Table 4. Staining score of TGE- 8 1, TGF- #RI and level of TGF- 41 mRNA in adenocarcinoma and normal components of

the lung
TGF- 4 1 TGF- @ RI TGF- 41 mRNA
Case Diff Meta Size
Tumor  BE AE NP Tumor BE AE NP Fib T NP

1 Well -~ 2 5 4 ] 2 3 4 5 5 5 ++ +

2 Well -— 3 5 3 2 2 3 4 < 4 4 -

3 Well — 5 4 4 2 2 3 4 5 4 5 ++

4 Well + 3.5 3 3 0 2 4 4 5 4 3 + + + +

3 Mod - 2 4 3 2 3 4 4 4 4 3 —

i Mod — 3 3 2 3 3 3 5 5 5 5 +

7 Mod = 7 5 4 0 2 4 5 5 5 5 +

8 Mod — + 2.5 3 4 0 3 4 3 5 4 5 +

9 Mod  + 3.5 5 3 0 2 4 4 5 4 5 —
10 Poor - 3 4 3 0 2 3 3 4 4 4 -
11 Poor  — 5 3 2 1 2 4 4 4 4 4 + + +
12 Poor  + 3 4 3 1 2 4 4 5 5 4 + 4+ +
13 Poor + 5 1 4 2 2 4 4 4 4 4 —

Diff: differentiation, Meta: metastasis, BE: bronchial epithelium, AE: alveolar epithelium, NP: normal parenchyme

Fib: fibroblast, Mod: moderately differentiated, T: tumor

Table 5. Staining score of TGF- 4 1, TGF- /4 RI and level of TGF- 4 1 mRNA in various types of tumor and normal components

of the lung
Tumor TGF- 21 TGF- 5 RI TGF- A1 mRNA
Type Diff Meta Size Tumor BE  AE NP Tumor BE  AE NP Fib T NP
{cm)

Adenosg. Poor — 3 5 5 3 3 5 5 5 3 5 8
Adenosg. Mod  + 4.5 2 2 0 2 4 4 4 4 2 - -
Undiff. Mod + 5.5 2 0 0 0 3 3 5 4 4 + +
Small. Poor + 11 4 2 0 0 4 5 4 4 3 +
Neuroen, Poor - 4 4 3 2 2 4 4 4 4 4 - + 4+

Meta: metastasis, BE: bronchial epithelium, AE: alveolar epithelium, NF: normal parenchyme, Diff: differentiation,

Adenosq: adencsquamous cell creinoma, Undiff, Ade: undifferentiated carcinoma with adenocarcinomatous component,

Meurs: neurcendocrine carcinoma, Small: small cell carcinoma, Mod: moderately differentiated, T

tumor, NI: not included
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Fig. 1. Sguamous cell carcinoma and macrophages am
positively slained for TGE-1 1. b alveclar epithelial eclls
AT TWCELIVE,

: :',_al; %ﬁﬁ;&ﬁ%ﬂ- " .

Fig. 3 Squamous cell carcinoma s stained  positively for
TGF R with decreased smining milensity  coinpancd o
prmal wlveolur epitheliom.

Fig. 2. Seme adenovarcinumy shows positivity for TGE- 41

Fie. 4. Adenocarcionmma s alse stained posiively lor TG0 o
Bl with decrsased staiming intensity compared 0 normal
alveolar esitheliom,

in the apical portion aleng e lwninal borders,



ehal7 %] 691 : #¢rE2| TGF-F 13+ TGF-SRI12 wrd 15

07 p<0052 9o)7) glgle) (Table 6, 7). TGE- 3= = TGF- 5 &5 Helc) dig|z=3Hog HI
Bl 2 3 oA HE g Heaerk 377E 4 A4 FE| A ESEE 254F 18] (T2%)ellH WUHE e =
Hl2F o] HF o34 Hy 423 Hr ysten 7|37 2 TGF-7 wWiss Y93, 4352 1345 84
dulo] b ol Mo 4049 SHE o)) #H ol (61.5%)ol 4 wial-& et (Fig. 13). 3bH A3 34
A 444 Bl oela (Table 6), o] 4 FAH|SH o2 M EQE2 26l Todlofl4] whEE| e}, =3 U] HE

p< 00558 2lu|7} glglc}l (Table 7). ol W -+, 4+, +++F 0, 1, 2, 322 =4 2alsld
N € o] A4 2L FHF 0791 Faok ZE M =

4. TGF- 811} TGF-8 =27 18| =
GF-£13t TGF-A 38319 23 F0] 1352 27} B S o = glgle} (Table 6, 7).
TGF- 4 15} TGF-44&2l12] 44 A5 SA%=  TGF-A1 mRNASH $oke] 27), @lZA o] oj, &
Holl4] Spearman -FEF AlEr) 0173528 dgkm G, gre] el v E FAEE 22 §lgic) (Table 8).

pvaluert 0272 o] 52 AZ giaAle] figich

5 TGF-A1, TGF- 2% 11} 2 37|, gl
B HO| ¥ =FEH 259 ZHA

TGF-31& £ 277 4, fZ4 Mo} gl i 23456782910
it £4 % 94 A5t £ Aol glont of SRR s i

A& EARHeR 99} gisleh TGF- 4 F4A01E
Fo)=7)7h A0 Y=4 Aelr} gn 2A A Hap) R
FEEF oA A5 oS Aol gent gl Helrp T AT g
gla ol Al EAltE e eefrl glglcth (Table 8). |

6. TGF- 81 mRNA B8= (Table 9)

TGF- 81 mRNA 22 QA z#lo)l = 1405 6
(42.9%)ell 4] wHElE Bl viwiel] FoF =3 o2& 404

% 279 (675%)004 WA ol A4 2Auek b 1 B0 b 5 v
(I . e e e s iy e B

TGF‘E1_' J— " ! - _ - . .,...-
Table 6. Staning score of TGF- 7 1, TGF- 7RI and level of s+ “*“-ﬂl“ﬂh “

TGF- 41 mRNA in tumor and normal components

of the lung
Fig. 5. The mRNA transcripts for TGF- 51 in lung squam-
TGEF- TGEF- TGE- ous cell carcinoma (upper) and adenocarcinoma (lower) with
A1 5 RI £1 mRNA control normal lung using RT-PCR are shown.
Upper: lanes 24 6810 @ squamous cell carcinoma, lanes
Tumaor 384081 3772057 1.35+1.17 1,3.5.7.9 : normal lung
Mormal parenchyme 2190076 4232057 0791 1.05 Lower: lane 1: normal lung, lanes 2-10; adenocarcinoma
Bronchial epithelium 3.0251.35 4.14=0.77 TGF- 41 mRNA transcripts are more expressed in both

Alveolar epithelium 063102 4.4420.55 squamous cell carcinoma and adenocarcinoma than normal

lung, especially squamous cell carcinoma.
Data; Mean = 5D

Table 7. Spearman cormrelation coefficients of TGF- £ 1, TGF- 4RI and level of TGF-3 1 mRNA in wmor and normal com-
ponents of the lung

Nommal parenchyme Bronchial epithelium Alveolar epithelium
(p value) ip value) (p value)
TGF- 51 in tumor 0. 76642 (0.0001)
0.32372 (0.0024 0.86373 (0D.0001
TGE- RN in tumor — 038125 (0.0003) I[ ) { }

TGF- A1 mRNA in mumor 0.21602 (0.1065) —028373 (0.0081) 0.52117 (0.0001)
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Tahle 8. Relations between TGE- 4 1, TGF - A RI reactivity and level of TGE- & 1 mRNA and variable clinicopathological in-

dicators
Variable TGE- 71 p* TGF- 7RI P TGF-51 mENA p#
Tumor size(Cm) (.2489 0.4203 0. 4804
=3 0T 16305 1.55+1.37
>3 375 00.84 1811058 1.25 £ 1.08
LN 0,4496 0.1744 0.5545
metastasis - 1951069 365 H0.67 .48 £1.12
- 1735093 1R6 1047 LIS+ 1.10
Tumor grade 0.3057 (0.4357 (03548
well 4.0 +0.89 3.67 - 0.52 1.11+:1.27
moderate 3. EQ-+0.79 379057 1.32 51,16
poor 356 (L8R 378067 1.67+1.03
Tunior type 0.5229 0.6124 (.5012
SCC FRE 067 3. 76060 441,16
Adeno 1602095 1621051 1.23 21,17
*p-value

Table 9. The expression of TGF- 5 1 mRNA in various 1ype
of wmors and normal lung

Level of Tumor (40}

TGF-51 NP (14)

mRENA SCC25)  Adeno(13)  Adenosqi2)
i—) 8 7 3 |
() 2 5} 2 |
(+ +) 3 i 3

(+++) 1 (&} 3

NP normal parenchyme, SCC: squamous cell carcinoma
Adeno: adenocarcinoma,  Adenosqg: adenosquamous cell car-
cinoma

o =

TGF- 33; ] AE oA A A o4 2
Mow Hayjglar A& cf A Eof4 4
2 u}% &:}a 2 aabE Rl Ao a) o
1 714 9] Aﬂf*]-i]- Zld ke AHE, Wy 7l
23 o fefdhcl, T HFell= TGF-4 2 st3
2, 37 EetE=d o] 52 in vivo®} in vitroo] 4]
AE FARE AEEE BAE shA Ak, AE Fiell
whha] 1 #4le] elrlel xold Mo|7E #hep

TGF- 4 &= 3% b2 2] 43 (TGF- 4 superfamily)el] <5
st o 7]elli= activins, inhibins, bone morphogenetic
proteins, Millerian inhibiting substance®} glial-cell-line
derived neurotrophic factors Fo| ZE3HEl ) ‘:’] TGF- 3
AFatell ol AE dicker) ofe] AE FF oolA 4
& oAl ez sheaek” B el s —.m
el A4 dol M TGF- 5 1o 7|3kA] e A=, 4
Ao A Eed| A sl a3t Aol el o AEelem
18] iy AlE, vk el ke A E 1w g E

off i Msgis, =¥ 4u] MEL AR Ed s 4
w2 ghakch.

Antoine 5" & # 4 A&} ol 4] TGF- 3 o] S£F o
Faslch. ool s AgA ] AE} o ¢
£ Aol wheb) TOF-47} 710 el wiey et
7|%cl] Tatt 285 sl Aeg Hehel g] F|3
2| 3t *—é’.‘! et F, wEd A AEel
sy ow HEAEL 4AFEAE Folle 9 EH A
ohoba] M ool Fel el Ao Mok

TGF- 5 = M el ofe] F5re] 8k 24
chllzl 4EALE Sl 2 7S+ LPLPLHEP-'“""” o]
Elofl= 15 (53KDa), 1% (70-100 KDa), beta-
glyean 52 11131 (200KDa ¢ )3} endoglin (180 I{Dﬂ}
c:-| EkxEIch TGF- 2 732 139} 1= o] xﬂ% %-

J,u M Egle] gl al 31 A]j ,{{L.'I-.:,.ﬂ .:{_!_-"-,ﬂlg]b],_ c_::!)d

| [hgdnd‘.lﬂ"'l] HEksl & TGF- 2 724 139} 113= |7}



2] 2] 83 E3hs (heteromeric receptor complex)-&-
s AEN A3g Hddheh TGF-g582 1 3
2 oA 24 AL slelA 8 1 o] Hawlw
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The Expression of TGF-#1 and TGF-8 Receptor 1 in Human Lung Cancer

Hye Kyung Ahn, Young Hee Choi, Jung Wmn Shim, Young Eu;,r Park,
Han Kyeom Kim', Jong Sang Choi', and Joung Ho Han’

Department uf Pathology, College of Medicine, Hallym University, Seoul 150-071, Korea
'Department of Pathology, College of Medicine, Korea University

"Department of Pathology, College of Medicine, SungKyunKwan University

A majority of human lung cancer cell lines have developed resistance to growth inhibition via the activation of
transforming growth facter- 3 (TGF- 2 ). Previous studies have reported that growth inhibition of TGF- 2 is linked to
the expression of transforming growth factor- 4 receptor type I (TGF- A RI). Immunohistochemical studies of TGF- 3 1
and TGF- 5 Rl have been camied out in 43 cases of lung neoplasm; including 25 cases of squamous cell carcinoma,
13 cases of adenocarcinoma, 2 cases of adenosquamous cell carcinoma, and 1 case each of undifferentiated carcinoma,
small cell carcinoma and neuroendocrine carcinoma. Reverse transcriptase polymerase chain reaction (RT-PCR) for TGF-
A1 mRNA was also performed in 40 cases of wmors and 14 control cases of normal parenchyme. Immuno-
histochemically, TGF- 4 1 and TGF- 7 RI expression were noted in the cytoplasm of all tvpe of tumor cells. The staining
intensity and arcas were examined and scored from 0 10 5. As a whole, TGF- 21 staining scores in the neoplastic
lesions were higher than that of the adjacent normal parenchyme, bronchial epithelium or alveolar epithelium. However,
TGF- 4RI staining scores were generally lower than that of the adjacent normal components. The TGF- 71 mRNA
showed a higher percentage of expression in tumors than in normal control. Tumor size, lymph node metastasis,
histological differentiation and histological type of tumors did not correlated with the staining score of TGF- 71 and
TGF- 4 RL. These results indicate that although various types of human lung carcinoma cells produce TGF- 4 1, they

show a reduction in TGF- @RI, resuliing in an escape from growth inhibition by TGF- 4 1. (Korean J Pathol 1998§;
32: 9--20)

Key Words: TGF- 5 1, TGF- 7RI, Lung, Carcinoma
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