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Immunchistochemical Analysis of TGF-f Expression and
Angiogenesis in Infiltrating Duct Carcinoma of the Breast

Tae Jin Lee, M.D.. Nam Bok Cho, M.D., Eun Sub Park, M.D.,
Jae Hyung Yoo, M.D. and Sung Jun Park, M.D.

Department of Pathology and Surgery , Chung-Ang University College of Medicine

Forty cases of infiltrating duct carcinoma of the breast were examined immunochisio-
chemically for expression of TGF-[! and angiogenesis in order to analyze significant correlation
with prognostic parameters including tumor size, axillary lymph node metastasis, clinical stage,
histologic grade, estrogen recepior and progesterone receptor status, The TGF-J expression was
observed in tumors center and advancing edges of tumors. To determine microvessel density
tor angilogenesis, we stained endothelial cells for Factor VIII related antigen and counted
microvessel within mwmor. The results were as follows: 1) The strong immunohistochemical
expression of TGF-[ and higher counts of microvessels were observed in advancing edges of
tumors (p<0.05). 2) The TGF-p expression in the advancing edges of tumors was closely related
to clinical stage and presence of axillary lymph node metastasis (p<0.05). 3) The mean
microvessel counts were significantly higher in tumors from patients with axillary lymph node
metastasis and increased with increasing clinical stage (p<0.05). 4) The TGF-} expression was
not related to histologic grade, estrogen receptor and progesterone receptor status(p>0.03).
Therefore, the results sugpested that the TGF-f expression and angiogenesis in infiltrating duct
carcinoma of the breast may play an important part in prognostic factors, closely related to the
lymph node metastasis and clinical stage. (Korean J Pathol 1996; 30: 557 — 569)

Key Words: Breast, Infiltrating duct carcinoma, TGF-fi, Angiogenesis, Metastasis, Clinical
stage
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M g

fuele Aok oMoy sz g ok Fofol
o, SV E AT, $gel olo] AW
o wa wlEE Welwm gk furehE Aol
w2 AEReA gt xe|zh gl wffFell A
Wb gl AEgL Asks &JdEE 5 e dlFE UF
ol it 7k ghits] Ao g ZSUHA
Foke] 77, Hof Y= Ho] el T2 WHelHH
9l W77} 7hgd Fadk o F Qatz 49 i, a8
of ==|gAel fH# ohixe] ==t S,
DNA w4, PCNA (proliferating cell nuclear anti-
gen), AgNOR (Argyrophilic nucleolar organizer region),
thymidine labeling index 58 o83k ME F45,
ALEZA 5 Z2AzeE 82 §F5F 5ol
fHulete] 45 548 BgNe JIEeRE AE
sl glel, olsh §4 MEs2] Az EHE =3
3= Az ez} gre] w4 o Feaie] ol
gl ol & el Ao HE 7l g |G #
ula] ZeEla 2}l o] F TGF(transforming growth
factor)s= 1978y DelLarco2} Todaro?} retrovirusel] 2]
] HA Ayl Af2HE ook M Es] wi]of
A HARgs el 5 gl pepide® WA
Ao’ 2 9abyE F 72 polypeptide F TKDag]
gyl A=g Ru) 4 B yki-sls TGF-agt
EL4 Lae] uldslyE 25KDag] HAlgEE 714
= EY oMz FASHe glE TGRPRE EHF
TGF-i2] %2 #E= ¥ HE Fqb o} 4
bl wlldA gl wiedulg, HIEA, AEe]|7]de
HAde Fedgicln e HE53H #dEw
Axo] FHet AE Fiks] A% 9 & 4a 9
A2 f5o wpal oA debdeln dbgdcl. =
TGF-p= MEe] Fivh A% =7 mpe} M X2
Mg A7 A Halspel®, Ak hHE =
Foll 4 w¥sE Zer Buslw g’ TGFp
FHkal ol Ehe] dajedld F49 Fadt =4
glzt g <A LA e dell s Addat
oba)Eeo] Aakg oalste Aoz o™ i
obE ol &y Mo]F AYPdE QA2 ==
Has we] vdbes ¢ RosemaryE 'S fisb
A Fokoll 4 TGF-p2] g4zt gIZH He| Aol
dtde] dohe AFHAANE ESPEA LA #
ulhqlofl 4] = TGF-p7} Aake] =4 Hcoks 3Hfdl o
g8 #heln Bastgl e, Bakuls e frigt =29
o] F4A5 Kb FP ol Beflq Eo|¥ TGF-B7)

el EAsta glan] g]atHe FHelsl b4
= 2o¥ TGF-R7} 2 718 Eedcln 2asia
ol fetelAe] TOF-h) <ol dialAe A%
Al qi4t7 Hastele} A7

gh, fiubad Fodat Hold FEks] At =
H4o] FaY A Pk o] gHon" o
7h) o] wsaldeiast Relslfledl A 7)elE angio-
genin, angiotropin, EGF{epidermal growth factor), fibrin,
HBGW heparin-binding growth factor), lipid-derivated
angiogenic  factor, nicotinamide, PD-ECGF(plaielete-
derivated endothelial cell growth factor), TGF-a, TGF-
B, VEGF(vascular endothelial growth factor), TNF-a &
o] Fwslglel”. L F TGF-AL in vio ofl4] €3t
e HlEe] 45 Al ez ¢aEAgt in
vivoell 4= AHZ-F RAl Hate] A FoMA A=
Aoz BaEgo” dAHez Hyigiyel of g
ol AlHiks] £7FE Factor VI related antigen-S-
o 8% widgz=zuea whes AP
wjtd gt Helehs] dybded oigt A7 fued
# APAG Sl AAF T gl

B Apel At et £3el4 TOF-poll gt =
oz7 3 et ol a & 4lxste] TGF-pe] e
o obe Asslstel guiete] =], oish Wz
Aolgd 9 Y4HEs, 24y 53, ojrER
A W EeAlsuE S Aol sz} ua 24
ge 4 TGFpe] wralsl gupeke] 7t ol olzjeol
A3 A E dhslaal sleldck mg Factor VI related
antigen®] W £ shebq g Axshn ATHYA
o Sa%ste] Suwete] 7} ¥ 94 9 TGRpY
wbals} w)smete] Hobe

Mz 3 A

1. M2

1987w 1 XE] 1995y 2€lmtA] FeldlE i R
Hflell4] HHFAANEHRA F2 A4 gz 7
chg wka e ) FbA Mg w oHel gz
g AN e BGF 8 T4 40
of| & Aeste] g .
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Avp zZ ol FPYEZAHE Hglon] (0% EEubd]
g F F4 H&E o4& slo] ==l Fighs
Helsl HxAH 5 M9k =239l F5+2 Bloom
7} Richardson2] 7]3el| wpghc}™,

T M2t Hae] doE 7|Foze 9524 1w 3

@ wie] 57, Teob 9 odaHe] HE 1 o 3

@ Fg At FA Fds] wE: 1w 3
e FHated F HErl 3455 159 672 1
&, 8.9 Mgdes 5 s

3) HEESEE Yy Y BS

(1) TGF-p:

@ % &#|: Santa Cruz Biochemistry(TGF-F2(V)
: Cat#SC-90) Aol 4] Fw% Zoz Aglelld] %
TGF-p5 %7lef] w944 =2 polyclonal rabbit anti-
bodyE 1:502 2 #]4sled A-8s)glc}.

2 HAYEIHEE HMN: =z HHAEF F27)
58-60°CE 308 72 ¥ Heeld dslellst
g AlZich el abibstiE A 245 a4
7171 $8) 3% A ises Adale] 3087 3
2|3 s SHEE9N(iris 0.05M, PHT.6)ell ¥ 3 protein
blocking agent3 7}gt ¥ H&ellH 1| A|HEg b
Ageh. U AE 1:50082 & 4ste] spgk &
AZellA] 1247 Fb ¥h-SA]7| 2 o}A] mis 2 £
Hell St e|xgAlE 7l visdEEYeE
4l peroxidase reagent® 7hEHE ohA] wis ghEEe
o #M5 AEC(3-amino-9-ethyl-carbazole in N, N-

dimethyl formide)E ~pete] dfubE-& g F

Mayer hematoxyline©e 2 = d4E zle Ee
ol 48 F Glycerol mounting medium 28 9]
o] e EHu|H o7 WAl

@ MM EE: fuletFollH e TGF-fo] w
Hat 55 =27 d3bde] g+ FEel42 TGF-f
o] weE wlzslr] fld obEF2] F4 F(umor
center)2} F1 ¥4 wiod K (advancing edge) 2 e o
H4dE vl siglch v F45 fale] Aol
£ Aefelld dYH =t vy 22 25 10 &
Hdejsto] of M7} (intensity)& Ooll 4 3742] 4 ohA|
B upre] o G s el el 7 S84
1007) W] 2009) AEE Ao] oA Le] ulE
= TEsa JYFE x PAHAES vER o4
A F(staining index)F Febe] wlm B4 sl

(2) Factor VIll-related antigen:

D @XFEAE: Dako(Rabbit anti-human Factor VIII
related antigen, Code No: L1809)Abell4 FasEl #leg
ol7k2] ®Walellq %% factor Vi-related antigens
Elel W= 4]H ¢l-2 anti-rabbit monoclonal antibody

+ Aashsich

2 oo U BF: gid=2gery 42 TGF-p
o FE wides Ad4sielen Ak fd A4
FU%2 FHRe FPYH wHPRE FRe vz
4 stglch TGF-f2] whe§ S 10709 Aok
FollAl vl " FE0 ge 74 332E 44
afod 2006 Aololld wla|gzie] +F Ho] 1 H
TXE Feizich HEFEd dizkF 8wl o]d AL}
FoE S5l e "%t F3Y FHdd e
dis Agjsiglon by oA EL ] )2
A WEY fFoll #Aglel £ Az

@) HAEZRH &2 Z2ALHE 24!
TGE-BS} Factor VIll-related antigen®} 72 FehA] 2
2lE A3 F 434 wkE 9914 ER monoclonal
#h3|(Dako4}, Code No: M7047)8} PR monoclonal &
A (Immunotech4}, Code No: 1408)5 zrz}e] ==4
Hell 7haba 1841 7F Fob vk A7 & s} 742
e wid==aey 48 A9 9y
Aobe] fAHY MY el wE FLEgle]l d2EH
o] Ha o] e vehig] okde g o e]gfe
© By Y eE sl

4) BN &E 24 (sanstical analysis): Z} A4 =
T ETHAZ Fr|sles FAIEE A 2]=5Pss
A ZEOYE o] gile] ANOVA, tiestdE Y4 8]
of pgkel 005 olslel A§ EAGHLE ofuiz}

= Aoz fd3seich

= o

1. e

dE ST 22464 24 A2 A SHF 5034
A 40507 67T%E A slgich 1995y 3w
A FHEAR A3 ddlelld 75 F 205370 e

Table 1. Stage according to tumor size and lvmph node

status
Stage Tumor size (cm) Lymph node stafus
I < 2 ()
1A 2.5 (-)
<2 (+)
1B > 5 ()
2-5 (+]
111 > 5 (+)
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w1 o 53N Fol] Anlebsdvt o]
R4 HolA dolnk of|2] Fubate] W7 £5 IIB
a]4algl i ER-/PR-2]|3c}.
2. Hoohs H4YY
H7 o wekdel FHd gk Fakal a8 of

Fig. 1. The strung posidvity of
TOF- 15 seen i the neoplastic
ductal epithclium,.

Fig. 2. The wcak positivity of
TGFP is seen in the normal
ductal epithelivm,

9 =4 He| §Fel abe} HFebechTable 1) 4
o} EA He|F EubpUA Eotn =27 2-5
cm?l stape OB o] 19of2 #A|2] 4853 =hA3)9
suoFoke =AGgHY B2 grade N7} 28(70%)Z
71 whekvHTable 2).
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1) TGF-B2| H4yY Jn

(1) HEECl TGH-2| HMM: 2] Folg =
off 4 oigbd e akAighi-g HE5Fe 1) Foke
THF Bobs Foke] A wd ey o 4

Fig. 3. The intermediate positivity
of TGF-p is seem in the indil-
crating duct carcinomy with mme-
tasiasis of axillary Tymph ook @t
the mmor coneer,

Fig. 4. The intermediate positivity
of TGF-fi s scon in the infil-
irniing duct carcinoma with meta-
stasis of axillary lymph node at
the advaucing edge,

Wb s WchTable 2, Fig. 5 & 6. Fob 23
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(2) E=2e] I ME H@ FF FHFeA
Foky =P 25 em3 3 5 om el T E
A, abdalLel v g, g Napet 2 cmel#igl
= Hok EokA BT AulE glwct 2
o Ay i Folals =7t Foke] Tl
wle} EAadH o s au|gA SrlebHckpans, Table

Fig. 5. The intermediale positivity
of TGE- is scen in the infil-
Iimiing duct carcinoma with meta-
stasis of axillary bmph node ac
the tumaor center,

Fig. 6. The strong positivity of
TGFE-B is seen in ihe infiltrating
duct carcinoma with mMeTasiwsis
ol axillary lymph node at the
advancing edge.
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P ol FARH R oo oA Fhehp<0.05,
Table 3, Fig 4 & 6.),

4) S0 m2 dim: F4o] FH5Ee 4P E
© AHes gvzl gAg F4e FWA
Hed ol A YA 57t W77} ol 5 £
HHor 2o|lA F7hsbEehp=0.05, Table 3).

(5) Z=sHe Sg0 mE Hlw: =71l &
Foll whe Faiz$e] Aol vehiAl getrhp
0.05).

Table 2. Staining index of TGF-f in the tumor center and

(6) HAEZH FEH 4 Z2H2HE TEH &
EHOIl CHE HIR: ER-PR+Hufl TGFP A7} 7
A =otx PRE 2{d}A] ¢i ER 4l 7hez v
a3elE wis ER-Yel7l d4A57 2RAT F
At el 2ol = §1%chp=0.05, Table 4).

Table 4. Association between TGF-P staining index and
ER/PR status

Staining index

Mo Tumor cemter Adancing edge

advanci d ER (+) PR (+) 13 1324064 1772078
oig e ER (+) PR (—) 16 127+078 2.03+0.34
[I'Il'EI!IEZit}' Positive S[aining ER (~) PR (+) 3 .25 =0.64 2.07 0.0
proportion index ER{-})PR () 9 105046  2.14+0.88
twmor center 163 +063 7238+1536 1.2320.65 ER (+) 9 1.29+0.71 1.91 +0.74
advancing edge 2.35+0.70% 82,63+ 12.86* 2.01 £0.76* ER {—} 11 1.05x0.46  2.241+0.81
p=0.05 : compared with umor center p=0.05
Table 3. Association between TGF-P staining index and other prognostic parameters
Staining index
Mo, Tumor center P-value Advancing edge P-value
Tumor size (cm) NS 0.013
< 2 2 0.45+0.08 093 +0.67
2-5 30 1.28+0.69 1.93+0.74
> 5 8 1.23+0.50 2.54 +0.49
Lymph node metasiasis NS 0.010
() 13 1.08+ 1.30 1.57 +0.89
[+ 27 1.30+0.71 2.21+£0.60
Stage NS 0.001
l 2 0.45 £ 0.00 0.92 +0.67
1A 11 1.17£0.45 1.57+081
IIB 20 1.37+0.79 2.18+0.62
111 7 1.13+0.46 2491051
Histologic grade N3 N3
I 7 1.3240.73 2.11£0.85
Il 28 1.24+0.58 2.01£0.75
111 5 1.03+ 1.02 1.82+1.86

NS not significant
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Table 5. Association between microvessel counts and other propnostic parameters

Microvessle counts § por #2200 ficld )

My, Turmet center P-value Advincmg edpge P-value
Mean 40 50.70+23.34 62.28+27.76"
Tumor size (o) MES NS
< 2 2 28.50+4.95 M. S0+R36
2-5 30 512312397 62,50+ 29,24
=5 8 542512221 672512227
Lymph mode metastasis .01 0.01
{—1 13 3338 1L 1616 39,15 1 16,04
{+1 27 03-H21TR T340 12505
Stape MNE Q2
I 2 28504 495 34.50 1 630
mA 11 Aed -+ L4 32 A5.T73 1 (43K
1B 20 63.25+19.54 TE30 L2295
L1]] 7 TAT1X23.53 B5. 1423581
Histologic. grade M5 M5
] 7 4586 L31.035 56.43 13017
I 8 F2.00+22.55 64 .50 +£30.17
111 5 5020 £ 1946 SEO0E22.51

‘pﬂﬂ.ﬂﬁ: compared with tumer cenier
KE: nor significan:

Fig. 7. lmmunoperoxidase stain-
ing for Factor VI related antigen
in the infilrating duct carcinoma
withomt  motastazis  of  axillary
Ivmph node shows low density of
microvessels at the fumor center.
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Fig. B. Immunopercaidase stain-
ing tor Factor VITT relaled antigen
in the infiltrating dwct carcinoma
without  metstusts ol axillary
lvinph node shows low densily of
micrmwvessels 1l the  advancing
dge

Fig. 9 Immunoperoxidase stain-
ing [ur Factor VIIT related anligen
in the infiltraring duer carcinoma
with metaseasis of axillary lymph
node  shows  high  density  of
microvessels ol the mmot Ccenier.
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1) Factor ViI-related antigen22 H4E OHE < 93 oldEas] 97 ZAgxez e A4
29 = 2006 Alopolld] elAEge] G Foke] Eeler Wr|skE feoj4o] 513lvb(p<005, Table S,
AP el S48 SHEAHe R 2uig]l  Fig 710 '

Al wste o (p=005, Table 5) Fabe] =7, =753

gl Eadell wE FeldE galvhp=0.05, Tablz §), n & -
ot YZA deolvl gs el AHel7t glE HZ £keh wiak zm7lell hal 4| E2] 4abel vh
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bl Sghs lAle Few 297 TGRATlS TGF-
1, B2, 63, [4, P52 %ﬁz};]- gl ead™ TGF-f 1=}
TGE-f2E EHFFolA TOF-pis E85% 254
TGE-f48k TGF-B5L =38 ok)ide]s =zt ¥
s)giv). TGF-B), TGF-R2, TGF-A32] £ HA-T ¢ 7o
Ao ala] 19, 11, 14 el TR Eage] odHal
TGE-p2%} TGF-F38] 2# i TGE-pizl o=k 0%
A= FHAE S8 glew TR TGRf2
g 7258 FAAE TRl 3] TGF-b v)E4
g Mg AEelld Eo]x| e g2 FElHY
H ge| u|GAIE TOPE S84 =83
el ATk In vivoelld = Q4] el A4 dHPHA
o5l EL£ )2 #HPHY of 4, sodium  dodecyl
sulfate, urea2| o] Eed dlel] Thofw} ik in viro
ol 4= A 24 gDt 2E A4 AFs)
e el ety FE 2 TOFPE 9% AL iimy o4
S = R R = R A A = R =
TGF-pell ofgh chal =84 = vpe (5080 KDu),
type IT (1153040 KDal, wepe TT (280 -- 330 Khai7F
LAl TCOF-pe b2 bzl A3a] sfbedsh
ctx YAl H7ele S4at #E, F7=E

el A =l Ao S Ffhoddl= depring
,.ed"“‘*l o] e} 2 2] ;L_:H"* & £E4da 3;]__?-“
Aol So| Egmvh TGF-peb goke] Aol it
@ FUshlA gho] elRelHen] fersS,
AT, A FT W SwiEela Handgivt

Fig. 1. Immuncperoxidase stain-
ing for Factor V1L related snfigen
in the infiltrating duct carcinema
wilh meluslasiz of axillary lymph
nexde shows high density of micro-
vissels at (e advancing edpe.

Johnson 5L oh£ 8 odfste] TGF-BL, (2, B3 2

Tl wlE g S Vua]ed s KimehS O ool E
oAl TGE-A7F 92 sukstely #ledol JasaniBt T
el el wied =g dds el WY 3
A4l G AlESt ok Tobel M TGRErE 9hE <
| A et Fodell Ay wrelecha wastsleh of
2k FHA follicolar  carcimoma .
cancer BT} widely invasive carcinoma of] 4] =2 ulvg
ME E Rzt dados Eio] 4% 9 o4
W 7|9} TGFp2] whdE le|e)] Gojd-2 gcia
-.5.1-9;;‘1'::]- T u}ate]| 4 AIIEEEEFEF_ TGF-Br} FoFH *
'i’- F4 A7 AL chyT Falk
o T Fe|e] WG dhria 2w
& ) megel A Eo] ool o
mgmaﬂg MoOANEF Y ol ey
A ogra e dad gers oshaich £ o4
Gaks] AN M Al Hed Mojlad gf 4

T B e TSR < B A e “lﬂ]ﬂ?ﬂ =
-'#P,_.-_I'pfﬂDS Table 2) TGF-h7F £aFg] 344
Tedd o AT ofshEs Fapel 7]
off whE ulareld Foka FANAT FUgR 2
7l g7tel @HE TOPhe] o 4ol SAAY 2
a7 AR Feke] Ay HdRelA s TGF-A
3 A prl Fabel 2% FEE olglA
7hate] TOF-pi= fiyb4d fubetelds dae| 24
T Teldhg AlAgictm AlzhHE md eist |

T2 mimimal  ieasive
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ZH Aelrb sl TollA duA] g7l ExgEew
ojuj gl el TGF-prh Foke] a4 ws Hol
ol £ o §hE < 5 29lchp<0.05, Table 3),

#H, B ool ol Ar g i) v ZTg
AAEE T8 Abele TGF-pe] ubs AJo|of| %4
shajel Folde whHE @ 5= fldd otk ER &
Htell4 ER ek B o yRAgo] HFe] =gt
o} el AE2A SR8 LR LHE SEHE &
Ml =2 2l 7lo] | AEZMNT EF ARl 23
o Aade] zAE|E ME2] MEAH FEajsi
clujdlo 3 ofiEZA i 9 ZZAseE
FiAet Agsla ae] WhiE o Fsle] EH
Al AAE fEske, 3 At A7) ghea o)
DNAHE I HEL4E = 8sodl Tejsle] uigh
71 Hel] T8 o8 ghoda fio) ol AEZA
A= fukel ghabe] 50% o] AellA] ekd & Holn
| AESEN BAkde #ale Aldde] Hu HE
#o] ¥ ZAon G oYM EEY gy
& e U= TGFbE E=2E9] «d¥s ¥
A stz gaadel Frisl AMze YA, £
%4z} Q1 HFEMHES] SHME AAE FAAF
v #ALE AFetn, FSFAEe] Gl E¥EE
FAA70cka P’ P T2 g ol&4 fubgled]
4 estradiol-2 TGF-p2 2 TGF-B3 mRNA ==35 7}
AA7le #Hes HiaEa gl er antiestrogen Tamo-
xipen Aol 4] Fu|E TGFpe] LA 27}
Alflckar g, olg) ol 2R u|o)EA KUt
H Eeof| H = TGF-E7} negative autocrine pathwayel] <
g sl HeE dvix TE2E9 ogE W
ukets] A EEAol|4] TGF-p2] S 2o
e A% dAF7 aF5. ByanS &
HAl Fkedoln A7 sl e AHR
MEE, FUEE FFEIEHE, 14 A eidA
FoEel Aolelly whdsles A£ME Eell Mg
TGF-p wdE H3asl94 TGF-P isoformel| =fe]z}
2125 Raoalgich Hebeloll4 F T TGF-H2] mRNA
isoformel] o3 ol el 2lald BE isoform I}
HEH 4efel] g 2ojzls d#4do] l7= )
At A7hA] B52 isoforme] 2 EE otFe] of
Field s fZE Holrl qlglvd wbd A |y
2] isoform o|zte w¥e] o=z ¢Foll4= HE
A HMo|7} glol o TARo] HE FE AHolghe AE
Alapsted el EAlel] ZH7te] isoformi) o ~AERA 5
Hd defele] Ahiidle giela ok ol AEZ A
=22 okAdoll4 TGF-f2%} TGF-pizh 4 w5
ok A ksl

Stefang 2 TGF-01 whe] she] zlalel 2ha|z} <)
F% Bastyn, £ WalkerS %S TGF-p12] i
o] 23 #o|2l fibronectin, tenascin 57}, CD4 <}
CD8 §lZ2] JLE7F delz] CDE o] Zrlsles A,
FTEFN Afd HHFe] Hed 4gde] gz
Haspdclk ¥ A4 TGEp2S A83le] TGF-
p1& ol &4 d7] AAFI FUY AnEF dqe
b A7EA] isoformE EA]el] of WRle] wlma] B
A 7F Hasickn A7

ek, B A%l 4= Facior VI related antigeng
o] B3t FIhHAHZE 4, =BPHE By
ARt §lZ24 Helzt gy 4 guigls s
Kod(p<0.05, Table 5) M A8 Holsl <dito] 3]
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