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Background : It has been suggested that thrombospondin (TSP) is a p53-dependent negative
regulator of tumor angiogenesis. TSP expression and localization in hepatocellular carcinomas
(HCCs) and its association with overexpression of p53 protein were investigated. Methods :
TSP-1 and -2 expressions were examined in 40 HCC specimens by immunohistochemical
staining and in 4 HCC cell lines by Western blotting. In addition, p53 protein expression and
H 2:o004d 99 89 microvessel density (MVD) were correlated with the TSP expression. Results : Strong immu-
ALl 1 20059 59 49 nopositivity for TSP-1 was observed in fibroblasts, vascular endothelial cells, and some vas-
cular smooth muscle cells of the stroma in 18 cases (45%), and in tumor cells in 3 cases (7.5%)
HOIXK} : B & A of 40 cases of HCC. Immunoreactivity for TSP-2 was observed in only the sinusoidal lining
4 561-180 A& AFA G+ S5 cells of the tumor in 15 cases (46%), and in tumor cells in 2 cases (6%) of 32 cases of HCC.
;} 3 _jgﬂ—, o) 73} Ha) skl TSP-1 expression was inversely correlated with MVD (p=0.028), but TSP-2 expression did not
;; (?(5?270%207; erE show any correlation with MVD. Although p53 was overexpressed in 17 cases, there was no
Fax: 063-270-3135 significant correlation between TSP and p53 expressions. None of the HCC cell lines expressed
E-mail: mws@chonbuk ackr TSP-1 or -2. Conclusions : These findings indicate that TSP-1 is mainly derived from non-
parenchymal cells, and may decrease tumor angiogenesis in HCC.
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Y #A41A (angiogenesis) & AFA S AU S A7 g0l AH(vascular permeability factor) 2% ¥#A 9loH, 19| 4
A QYR HaE FHIL LAEE A 98 25E 4491 VEGFR-1 (Flt-1), VEGFR-2 (Flk-1/KDR) < 2%
Fgolnt! 53] o Tk L FoF A x4 A dto] WA S2& a3 RS STHIA, %
olf ARA T T2% Qaow, B TFHE oM TN & o] At oo Helshs AOZ 4A Ak’ A UM X
HaA e Bert F4e] A 9 dolok AL Avka dHA SAE AAst ¢ U FHY T FTE AT E HolE o
AThY? Az FUolA 7P Eo) dhAsk= oy Eok Asl= ARE angiostatin,' endostatin® Thrombospondin-1
T SPUE B 3s Aok diEH] Ttk (TSP-1)," TSP-2" 5o] 4&A Sk
o e TE W YA FAA dAFA IR T Thrombospondin (TSP)-& FEAFe] &g 758 7kl 2
o] #3el oJ3) AAHh T o2 Mg upEkEAte] o e AL ZHGTE TSP ofy

HA7IA 207HA] ool Fagd SRR dEA Sl oA TSP-13 TSP-2v R#AFZESHCE fAlste] dHAl

1 F P IAE AA A} (vascular endothelial growth /‘(Hoﬂ Pojet Ao g WA TSP-1& ko] A3 A3
factor, VEGF) & B 7] TYAEAA #nl=w, 7P 7 S 2AAY AR g HT AelA TSP-19 4
H AP FRAAZ LA Ak’ VEGF= FREHQ ] U4 ML dAsE a7t AW B o)
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TSP-2+ 420 kDa®] 5£4H8H (homotrimeric) Jeh o
A EF A, A} vieRd Alold] Ao x| Fag 9%
s, AREAE A7l (fibroblast growth factor) 9] & #3
A &35 ARG s’ JEu Foke A S
A TSP-29] 98 2 A YA gk AfFEA A
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AAEL JA HERE ZAS o] 43 dAyoA FAIA
Z71912449) VEGF$} angiopoietin-22] W&lo] JFAIM ] 27}
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FETEF g4 12 (matrix metalloproteinase, MMP-12) 2]
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AAZ A7Ztel= TSP-13F TSP-29] wdls YA #AE
ZAKEI A ST TSP-19] @hado] FakolA kel p53ell
Sslo] 2HHBE 0|5 WHI p53e] EAWelY WAE =
AbstAT) EE 7 E U M EolM TSPE 9§55 8l
&7) Y8l 7 2GS A £ HepG2, HLE, HLF ¥ Huh-7
o] TSP-13} TSP-2dtde] WS JAuEEs o] &3l

248gtt

& W 3 F e A bE A A
AX AET XSS 28 dFoE st $39
& 54A41(29-76A41), FY e 247 3193 9vgeldiTh
A A3 HBV 993 HCV 3ol 298 3} 49 o] 247}
d W& BT T XS MESFQ HLE, HLF, HuH-7
Health Science Research Resources Bank (Osaka,
Japan) oA FU3ATL HepG2E American Type Culture
Collection (Manassas, VA, USA)olA Y3t HepG2,
HLE % HuH-7 AEF= v 24313 10% 4 BjoFa ¥ (fetal
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bovine serum)g E 3= Dulbecco's Modification of Eagle's
Medium (DMEM; Cellgro, Herndon, VA, USA)ol, HLF A
TFE 5% Lol S sk DMEMO 5% CO», 37C
o] Z7eA v gFstait

TR 2SN FE2AF Q- NS 1 23S 23ks
HehE B2 AAEl], 4 um AR A2, 77 &gl
of 233 & JAHA ¢FLE dud A o AHS
AR G494 35S FJ8l 10 mM 74 459 (pH 6.0) 0]
T7F 1087 F290 A &AM YA 7IAL QAk t
2 (DAKO, Carpinteria, CA, USA) S 2 AH3lsth 7=

o] ZAsk= Wl vleEd] 93k vjSo] vhE-5 W3] 919
ZAE o] &3 Envision system (DAKO, Carpinteria, CA,
USA) o2 HAzAsts dals Agssith HbstraTsE
WolA #akslass 4H|AIZ] % Serum free Protein Block
(DAKO, Carpinteria, CA, USA) 2.2 1087} A2 3}tk

I8 oy 43k AR TSP-1 @22 34 (HB8482, Neom
arkers, Fremont, CA, USA, 1:100)} TSP-2 TthZE 34|
(Santa Cruz Biotechnology, Santa Cruz, CA, USA, 1:100)
£ 4CoA 16417 WHEAI A, p53 T2 8A|(DO-7, DAKO,
Carpinteria, CA, USA, 1:50)¢} CD34 ©&2 34|(QBEnd 10,
DAKO, Carpinteria, CA, USA, 1:50)& A2 247} 6k
AAE QA oz ANE & FA 9 Fbstasst B
25 o] Sl oIk Al 37CollA 307F ¥HSAIZITE 3-amino
-9-ethyl-carbazole (AEC)Z ¥ & Mayer's hematoxylin®.
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TR ELE A EFQ HepG2, HLE, HLF % Huh-79]A]
TSP-13 TSP-2 ©de] WIds Sl dLrHERS
ol gated ZAGTh Wikl 718 THEYFT AEE 50
mM Tris (pH 7.5), 150 mM NaCl, 05% Nonidet p-40, 1
mM phenylmethylsulfonyl fluoride, 2 pg/mL leupeptin, 2
ug/mL aprotinin, 5 mM sodium fluoride % 1 mM sodium
orthovanadate S 3-8t o] =9 & 308 EQF 4802
WZAZ12L 14,000 g2 102 59 94 Feld & AAS £
g3t AR A bicinchoninic acid protein assay
kit (Pierce Chemical, Rockford, IL, USA)<S o] &3}5om,
150 pgel ©¥-g 10% SDS-polyacrylamide 2ol #7143 E 3
F EzAR e OBAAT, A70)5E Bhe Auet
A AESAIZL & 1Y FAel] ARSEIAE A oF FUe
TSP-1 ¥ TSP-2 3AE A&olA 1A17 vR3AIZT 0.1%
Tween 20 M3t Tris 2o 158 7HA0 2 Al ¥ A& 3
247k 12k A gk 23k Aol AoA 1AI7F §ESAT
3, 3}8hd3A| (Amersham Life Science, Arlington Heights,
IL, USA)E ol&dte] ZE38ith Human umbilical vein
endothelial cell (HUVEC)dA F&3F thldS kA tjz+
o2 ARgskt

Sl iz
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Fig. 1. TSP-1 expression in hepatocellular
carcinoma. (A) TSP-1 is expressed in the
fibrous capsule surrounding hepatocellu-
lar carcinoma. (B) TSP-1 is expressed in
the stromal tissue between cancer celis. (C,
D) Stromal cells including fibroblasts show
strong immunoreactivity for TSP-1. (E) TSP-
1is expressed in tumor cells.
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Fig. 2. TSP-2 expression in hepatocellular carcinoma. (A) Sinusoid lining cells show immunoreactivity for TSP-2. (B) TSP-2 is expressed in

tumor cells.

Table 1. Correlation between microvessel density and the expres-
sions of thrombospondins and p53 protein

Number of patient MVD (mean=SE) p value

Thrombospondin-1

Positive 18 (45%) 3.46+0.36 0028

Negative 22 (55%) 5.26+0.41 '
Thrombospondin-2

Positive 15 (46%) 3.85+0.33 0546

Negative 17 (54%) 4.55+0.60 '
p53

Positive 17 (42%) 4.324+0.50 0764

Negative 23 (58%) 4.55+0.54 '

MVD, microvessel density; SE, standard error.
*Mann-Whitney rank sum test.

TSP-2 Ao sl Az 818r A& Ald)et 320 & 15
A(47%) A SERFIHE FEshs A YA P &
& HAW(Fig. 2A). THHEAAM TSP-271 2 o= 2
o (Fig. 2B) o™, & T 773 AAZA-E o 7H 29|
Mz 207} HEFATE MM EA TSP-1 E& TSP-27}
WY dEL 747 HEdy) 2RIERS FEse AEAA
S Hdolgith TSP-2& wdsts ZEYIAE I8 Al
X F YR dNITHIS A8 Ao PdukeS Hole &

st BA E 0

O

CD34+ %] 2RGIEH WA xoMs wd=dou 3
g 7 A FRYEH HMALOH” HAEA gAY,
W AdoM e Ad FHEY 2RGEH WMz 544
O 7 PSS Btk THIE % 31 A e mAEA Bx
= 1.16-1064% (445+04%)°] IS Ho] Foh

p53 frdzke] EHMolE p53 T vy S AXslEE
o IS HolE 734 pb3 fFAAe] FAMe] B ps3
chl A o] 3E S ojm itk p53 T Aol thal Wz 5}

8t AAefA] 40¢] F 174(43%)0A FJolRT BT ool A

Table 2. Correlation between microvessel density and the expres-
sions of thrombospondins and p53 protein

p53 positive (n) P53 negative (n) Total number

of patients
Thrombospondin-1
Positive (n) 7 11 18
Negative (n) 10 12 22
Total number of patients 17 23 40

n: number of patients. p=0.676 (chi-square test).

p53 positive (n)  p53 negative (n) Total number

of patient
Thrombospondin-2
Positive (n) 8 7 15
Negative (n) 5 12 17
Total number of patient 13 19 32

n: number of patients. p=0.169 (% test).

dofl A= Ak,

Ul i) 247 g A EFE o] det A AEER B4 A
YU 2L OZ AFESE HUVECO| A8 TSP-13 TSP-29] it
go] IIHAY, MM EFANAME TSP-13 TSP-27} #H2ks
A ekoke

TSP-19 A< F% UW]@J& A5 (346+036) = 24
ol Zke] mAEH YL(5262041)0 Hle] EAGH R
L34 2 YtHp=0.028). TSP 201] ¥ F4Y mAEH
UE(3854033)E w4 T PAEH YE(45540.60)
9} AR o2 o3t 2ho)7t YTH Table 1), TSP-1 T

SP-29] W# 3} p53e] e Alolo] BATAHOE Foldt A
F&*é% FAHRA oM (Table 2), pb3 ©o] FHiaz &
A AE Aol AE ol gt 2fo]E HolR] ¢kkrH Table
1). TSP-10] &9l FOK(367+043 cm)E -S4l FH(456
+051 cm) ol B3] 2717F 22 Aol QiAo BAGH R
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Table 3. Correlation between Thrombospondin-1 and Throm-
bospondin-2 expressions

Thrombos- Thrombos-
pondin-2 pondin-2  Total number
” . of patient
positive (n)  negative (n)
Thrombospondin-1
Positive (n) 7 8 15
Negative (n) 8 9 17
Total number of patient 15 17 32

n: number of patients. p=0.982 (% test).
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