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Abstract

AIM: To explore the expression of RhoC protein
and its relations with microvessel density (MVD)
in hepatocellular carcinoma (HCC).

METHODS: Immunohistochemical staining was
used to detect the expression of RhoC protein
and MVD in the tissues from HCC (n = 49),
metastatic focus of HCC and normal liver (n = 9).
The relationship between the RhoC expression
and pathological features as well as MVD was
evaluated.

RESULTS: The positive rate of RhoC expres-
sion was 73.5% (36/49) in HCC, 81.8% (18/22)
in the metastatic focus of HCC and 11.1% (1/9)
in normal liver tissues, and there was significant
difference between the former two and the lat-
ter (P < 0.01). The expression of RhoC protein in
HCC was not correlated with the age, gender of
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patients, tumor size, a-fetoprotein expression,
HBsAg and tumor encapsulation (P > 0.05), but
significantly correlated with the Edmondson
grading (x*= 8.037, P = 0.005) and tumor metas-
tasis (3> = 7.335, P = 0.007). The value of MVD
in HCC, metastatic focus of HCC was markedly
higher than that in the normal tissues (H = 4.564,
P <0.01; H = 4.442, P < 0.01). Meanwhile, the
value of MVD in HCC with positive and nega-
tive expression of RhoC was 93.3 + 25.0/mm’
and 55.7 + 23.4/rnm3, respectively, and there
was notable difference between them (P < 0.01).

CONCLUSION: RhoC expression may be a good
marker in the identification of HCC patients
with high risks in the angiogenesis, invasion and
metastasis.

Key Words: Hepatocellular carcinoma; Metastasis;
RhoC; Microvessel density

Qiu XF, Wang XM, Yin P, Chen SH, Ji YX. Expression
of RhoC protein and its relationship with microvessel
density in hepatocellular carcinoma. Shijie Huaren
Xiaohua Zazhi 2006;14(7):671-675

LR

BB KT RhoCH G & ik fo I 20 f0 &
(hepatocellular carcinoma, HCC) & FRJ% 22 89 %
BB e ot R R R B BR R

FiE B R SR A BALF ik, w496 HCC.
220G AT A AR L 4, OB B T A
RhoC% & & i fef o % %5 £ (microvessel
density, MVD), ¥4l 45 R 55 8 5 69 16 K
K AT G4 5T

LR RhoCE & &9 £ M 2042 F A 141
Frabkkk, &11.1%, @ E49BHCCF A 36
bRk, 573.5%, 2260 TR 4645 1 P A
184 2Rtk ik, B81.8%, EFATLALIA,
7 WA 2 F £ 5+ (P<0.01); RhoC%
G E kR E S S, WA, BT K. AFP
Rk F. HBsAgR T MMBRA AR L ORI X
(P>0.05), M5B E . ARBREES
HEF* A =8.037, P =0.005; y* = 7.335,

n¥E %4

RhoC A B 4§ % iy
K ER
B RAR
RiE, BAAS
% &P RhoC
w1t & & A 5 A
B SLMRE. §
B WARE . B
AN AN
ZEEBETHR
i AR &
FhAR £, — et
RAR 5 F A%
% % % & A RhoC
5FEG £ R, W
N R
& LA T kR
TRhoCAHCC
Mg Py Rk b
H5HCCH A2
B ZE#HHR
HhEmML,
M RhoCH W 7T 4k
& @i AT B
o 035 3) Fe 4R Bt
B o 55 & R R
P I % 09 1% &
#4%. #15RhoC
A T # R A P B
HCC12 £ 45 %
N BT & & H R
J& 0 — N6



672

ISSN 1009-3079 CN 14-1260/R

BRENBHE

2006E3H8H 5145 H7H

WA % 3 5

— BB A A S
FAEBF T EER
P RhoC 5 I % ¢4
* A&, mAHFRN
F R FE A Ty
#%1E5 T RhoC/2
HCC# 22+ o5 &
i* LA 5HCCH
AR B, A A
e BhAa &,
M RhoC 4 B T
b & 38 it R 3 I
I 40 I35 ) Ao 4T
I R
R A BT S 09 42
REEA,

P =0.007). A& AR5 EPMVDREE S
T EFIFAL(H = 4.564, P<0.01; H = 4.442,
P<0.01). RhoCTatk & & 89 i EM VDA 4 93.3
+25.0/mm’, MK G FHEMVDIL 4557
+23.4/mm’, THERARZHTEH(E = 4.715,
P<0.01).

£i8: RhoCAHCCAL ¥ iy K ik Ll H e
R T T

KT FHE; #55; RhoCE H; MILE%E

Mg, TR, BY, FIH, LRE. FEALRRhoC
EPXRESNMEBERNRR. BREABURS
2006;14(7):671-675
http://www.wjgnet.com/1009-3079/14/671.asp

03515

VEAERAT ST LB, RhoC G TP/ ) i ik 55 i
PR V12 2856 78 S DA OGN, Befi 1id i 43 HTR ho C
T 40 W e 20 2R N (1) 360 B 5 T 9 Tl i 7 % g
FHG AR B A AE R 2 (R OR R, #RITRho CHE N
P ZR R RN A A2 R IR

1 #RF5E

1.1 AR BT B ol R BE2002-01/2004-12
JH-9 T AR VI BRAR A 49151, T3 4 B b b A< 22481
(T TVER K. AR N R AL R,

Wl i ARSI A e # kL), Ty Ak H 9
JFF A5 KR I R B AR A by 6 B 9 3
W394], L10f, Fik25-75CF¥4N S, BT
A5 HL)FAIESZ AHC C, HC OO HL» 20K
Edmondson 4%y T -11 22294, TIT-1V £%2041;
MR AR <5 cmlf12541, >5 cm(P)244]; AFP<
7.02 pg/L 9%, >7.02 pg/L 4045]; HBsAg(+)334,
HBsAg(-) 166, HATREII2841, o214
AWK o A B AL B RS AL IR 2 748, BE R JC K
1REBEERR220. A M40 o/L R [
S, TSR, F4 umIESY) A, A BIESR
ARG - P21 (HE) FI S s 4 23 2 e £

1.2 7 i A17RhoCHIC D34 512 41 21
2 ge s, R B B R DU EY R E Q-
EAL Y (S-P) J7 M EnvisioniZ K IRho CHI
CD34%KiE. P ARhoCE PR (S H
Santa Cruz/a & 77 i) LAEWREEL @ 100; RPTA
CD34 5 [EPiik N Envision plusidF & (3EH
Neomarkers2 ] 7 i) H A P8 A9 2w
AL B A S u W B kAT, HPBSEA—

FUEGIPEXT B, RhoC % y% 2040 e 10 A7 T 4t i it
MRS, JetnmfE i, PR A aliim . il
P 95 20 23 5 A IR A 2R G B R 0y S AN A
Y. = 20 MG B S G PR AR 0 ~+, FlE
B0 K BRI ), A s g A 0E 4 A
(07 KRG “+” BIM; ‘447 B
BREE (A e RAR ), JalE A BH A .
BH 41 i £ =30%3 R BHPE, <30%:k BIE. ff
T BN E 2 B Weidner 72, B SEAEARAS 85 (X
40) FHERIEA DI, eI A 3 R S X
B, PR R A< 200, 0.74 mm’/RLEF) T 5
B g AR B (o i LA B H el ST )
MVDTH, B EAE A M VDA,
T g R I R PR S T I 1, R AR
K, BT AR P T L/ 0 H AR B2, PR R
Tanigawa et a/"fRIE I K yETHEL RIAE40 um
K 2RI T 1AM VDA, B Y5 W
A7 B R BERHZE I LLXCE 230 M BEAT VA, P2
BIAGE I, AT BI85 1E 4518

Beit2 03B FIISPSS 11.588 1 70 4
AEHE. GETE 3BT 5 10 R A B FReAS 5 (5 22 AN 5%
IR I AL A E S 80 5 Mann-Whitney U
K 5).

2 B8

2.1 FFREZLZARhoCHy ik JIHiE S H- e A k21
ZARH I I 26 W 2 v T 1B 41 24(36/49, 18/22
vs 1/9, x> = 16.174, P<0.01), i FFE AT 675
S PE R IE R L 25 (= 0.581, P>0.05).
RhoC 2RI T 40 M i SR s v, SR A0
PREME(EITA). Je O gs 5 40 i 2 10 Fs 5 A
R, WRAE 2 0 T A0 PR o AL R FEE AR A vy, SR
FESER, AR R RAL, 12 2868 J1BLIK, RhoCH s
555 AR TR 0 M e B B B, o AR AR,
RhoCHethi, F4ZRRM 0, I MR 1R 22 1
A KA —E(EI1B).

2.2 RhoC# ik 5 AT 4m oL J% 6 R % FLA4F AR 64 £ &
Rho CHIABH 1k 2 15 - 1838 (1) 93 B4 2R
TAR BRI (P<0.01, 1), 1 HRXKF S
JHF 96 56 (R0 B 40 2 RAT T A5 28 5 7 35 ) A
K(P<0.05, K2), A5 EEMER . TR, MK
N BBEE T AFPKV K &It G
(P>0.05, %1).

2.3 MVD5HCCs A EAFIEZRhoCHY X £
CD34bRIc ML P K2, BH A B 8 J5) BT 1L 55 P e
20 M D R JRR BRI, SRR (R, T RLARIR (DAY

www.wjgnet.com



AR, 5. AHBAHLRhoCEBRASHINEBERN KR 673
iR EE
RhoCH THE& A
F B HCCI £ 4
%R RAT R B
F WG 0y — A

1 FFEELALRARhoCIRIX(S-P). A: FRARAfAt BRI SRS (2 (X 100); B: BRFEZ AT RmANE > (URREERS:, RhoCALAELSS;

SRR AT, IR, RhoCHY A3 x 40).

R 1 EERE IRRRERESRhoCRIABEIIIXRA
IGPRRIBRHE n RhoC+ 1 PlE
e
>40% 31 23 0.000 1.000
<40% 18 13
3
S 39 28 0.015 0.902
T 10 8
AN
>5cm 24 17 0.168 0.682
<bcm 25 19
e
Vi 21 15 0.790 0.779
= 28 21
AFP
+ 40 30 0.009 0.925
_ 9 6
HBsAg
+ 33 25 0.031 0.860
_ 16 11
S LN
| =1l 29 17 8.037 0.005
=1V 20 19
e
7 22 12 7.335 0.007
= 27 24

T BCHAR (RE DD, 76 FFEs 41 28rh 2 4 yRig v
3 A (E2), MVDAE 61.7+£11.9, 1€ 1E % AT
HEFMVDIE N11.3£6.9, FiEHEBELERH
= 4.564, P<0.01); {EfZ 2B R4 MVDIH
74.4+12.2; LHEBIEAMVDEH46.0+11.1,
W T, HBE RN EH = 4.442, P<0.01).
MVDEE BFHFRE . Tl AFPZKF. Mk
/N BN BT R TR T4 v 47 R X (P>0.05). RhoCH
MR I FHEMVDA 493.3 +25.0/mm’, B ML

www.wjgnet.com

2 FFERARPCDI4REMUSRFIMERRMBIEE
RENRE SREE. ERFATRR, 2REED T

(Envision x 100).

R 2 RhoCHIRINERE SATERIEE D RNIRZIERBHIAR

RERRHIE n +~ ot +++
RO
|~ Il 29 17 7
I~V 20 19° 14°
E2Ed
i 22 12 4
a 27 24° 17°

°P<0.05, °P<0.01.

I B MVDAE 4 55.7 £23.4/mm’, B4 W 55
TJa# e =4.715,P<0.01).

3 11iE

Rho GTPHfj &Rast 5K G/ ¥ GH EH I,
{1 F5Rho(RhoA, RhoB, RhoC), Rac, cdc42, Rnd,
RhoD, TTF&:6/N W 5k 322 il b4 £ (1, T
fIRhoCHE K SE AL T 1p13-p21, RhoCHE 193
ANGEEIR. I8 20 P32 B e ) 02 R 42 22 1
SERGAT, MRS R OB iRg 4 i )
% 26045 40 M w7 2k oy O 1 S, T 2k g 5

FEAR.



674

ISSN 1009-3079 CN 14-1260/R

BRENBHRE

2006E3H8H 5145 H7H

m @ AR

KB REMFE
# oibbsm. A
B — R ey
Folls R 5= A A

AN TR 1) &G A ST G R i g TH R B A
(1 755 5 S LA 40 L P UL 20 Bk 2 1 O B 1 4
I B RS i (1A A i A 1) TS B SR W,
Rho ¥ 87725 4t B 40 i S LA — LU 26 b 40
JH (R LB B 15K ) £T AE RN R AL R RGBT 0L
I L AL, T ULER B O R R R
1, AEWLER S I AVLE) 8 22 A0 BAE R, T2 Rt
ATk LS -3 EE R, e 245 350 A0 M A A v
o0 KA 40 iz 5. Rho CINBEE 1 1471 40 i B
ZUER 1R D41 3T A f s L B i o
PR SR AN M ) e BB AT HU T Rho C B 4 4 77
f9™; Tkoma er al™ %k B AR I8 45 250 1R 4T 56 PR
ST R IR, 1 BE KA Rho CALRE 123 1 g
Rtk s e e, A I, i RIA BV R IERho 2l
(AN 2o AN N TR 2o e g A R TR
. FIFEEARSNT R AR 225256 Hh, RhoC )it %
g I AR 226 ) (5 & LE T B, M
ot Rk B R TER ho B[R] I M HIIT AL FIfZ 28, 1X
U6 45 K B R ho C ] BE i ok 1 717 40 i 7% 2l >k A2
PR MR, )4 Mkoma et al ™ RIS
iARhoCHE S FMMP-2, MMP-9, MT1-MMPHI
TIMP-255mRNAFKIA I 2 # T, Rz bRk
R IERhofE K LIAMMPHImRN AR A K
V. 328 B AT iRARIESE T 3k R IARho CA
B & EIRMMP-2RHIMMP-9 (8 Fi A (SR A),
R MRS IMMP-2, A KRR
T RhoCHIMMPsTERE )X R, If42H TRhoC
YEHBHLE]: RhoCAMHEBE B EIMMPsH) %
KA, TR BEBE MM Ps 35, 56 B4 it i
ANEEITCRE T G R, M5 BUMR 3 2205 ME R 3G 5.

IR asi KI5 (1) T A7 )i 51— FF, RhoCAEAE
G TEGDPE: & IR XANE PEGTPE & B X A 1
W, H5GDP4i &g T b, 5GTPE & 1EH
TN A RN 4 F. (HAIRas AN A ) /&RhoC
W5 AR T () J IR KO B SR Wi
T AT R DAL e B ARORE LU vy e A% M R 3 e 12k
ML SR AN, KRBT E RhoCHA B THe"; Kleer
et al® B R IMRho CIARIE KT 5 TR 25 5
R I 3 ) AH O . W 50t s A 0 P g 1 i A%
f, Rhotk 1 5 GTPEIGDPSE & T A ke 45
HEAEH, MRhoCH I &R IA N AT BEMRGTP
L GDPHIE A e i B T 42K, RhoCRIE S

TR A OLI R L 2R b 53 0 R IER ho CH HAR 28
BERE AR T S e A M~ A
TRhoCHEATEIEH I FHE ML I 3

ik, 45 R R, RhoCHE A RIE K VAE LA 7 585
R (0 P v W 2 T AR B B T, i
WAE A e S AE A 37 B 1 I DL T
FEF AL, RhoCIRIE /KB Wi T 1E %
JHFEZR, FT i P B v, Rho CRak i,
PEAN, FATEM S 3, 5HRhoC 3Lt 1 T8 41 i 4>
RS RAR, 5 MR 20 M 42 22 1k AR KA — 3.
DA BRAT T4, Rho CIE (K 5 JIF9 1A% 28 5 B
IARSC, W7 fE 2 8 1 42 g 40 L 11 38 3412 3k o
T 285 .

JHFA 1A 28 2 7% K 22 Sl I A I AR e
AL 7R, RhoCIAIZRIA B 5 8 Ak i 45 4
K, RWWE Z MAAEEDIN KRR, FEFRE
JE R B, RhoC GTPH ) 355 REARF 7 1M B
P2 10 T8 3 9 M L 4 R4 o i A AR B 1
AP R A THEI, RhoC b A 30t A .
B, BN TR A0 MR NI AT RERE, it
I B RS AR, I BRI A 5 4
WA, TP, AWFRE RILR, RhoC
FNMRIESHCCMLRRE . R BB R %
PIAHIR. RhoCAT W] RE R A HIMTH C CIR 28 5 7 fig
71 B S R U (9 — AN B e A,

4 SEXH

1 Clark EA, Golub TR, Lander ES, Hynes RO. Geno-
mic analysis of metastasis reveals an essential role
for RhoC. Nature 2000; 406: 532-535

2 BB, FRUR, BF. RhoCHTEMEMIRIIZ 2%
. ESNES - EFHTEAEE SRR 2005; 25:
136-139

3 Kleer CG, van Golen KL, Zhang Y, Wu ZF, Rubin
MA, Merajver SD. Characterization of RhoC
expression in benign and malignant breast disease:
a potential new marker for small breast carcinomas
with metastatic ability. Am | Pathol 2002; 160:
579-584

4 Tanigawa N, Lu C, Mitsui T, Miura S. Quantitation
of sinusoid-like vessels in hepatocellular carcinoma:
its clinical and prognostic significance. Hepatology
1997; 26: 1216-1223

5 Aspenstrom P, Fransson A, Saras J. Rho GTPases
have diverse effects on the organization of the actin
filament system. Biochem ] 2004; 377: 327-337

6 Ridley AJ. Rho GTPases and cell migration. ] Cell
Sci 2001; 114: 2713-2722

7 Ikoma T, Takahashi T, Nagano S, Li YM, Ohno Y,
Ando K, Fujiwara T, Fujiwara H, Kosai K. A defini-
tive role of RhoC in metastasis of orthotopic lung
cancer in mice. Clin Cancer Res 2004; 10: 1192-1200

8 Oxford G, Theodorescu D. Ras superfamily mono-
meric G proteins in carcinoma cell motility. Cancer
Lett 2003;189: 117-128

9 Kleer CG, Griffith KA, Sabel MS, Gallagher G, van
Golen KL, Wu ZF, Merajver SD. RhoC-GTPase is a
novel tissue biomarker associated with biologically
aggressive carcinomas of the breast. Breast Cancer

www.wjgnet.com



RS

. 5. FHEERRhoCEBRASNMEBENRA

675

10

11

12

13

14

15

16

17

18

Res Treat 2005; 93: 101-110

Shikada Y, Yoshino I, Okamoto T, Fukuyama S,
Kameyama T, Maehara Y. Higher expression of
RhoC is related to invasiveness in non-small cell
lung carcinoma. Clin Cancer Res 2003; 9: 5282-5286
Kondo T, Sentani K, Oue N, Yoshida K, Nakayama
H, Yasui W. Expression of RHOC is associated with
metastasis of gastric carcinomas. Pathobiology 2004;
71:19-25

Wang W, Yang LY, Yang ZL, Huang GW, Lu WQ.
Expression and significance of RhoC gene in hepa-
tocellular carcinoma. World | Gastroenterol 2003; 9:
1950-1953

Wang W, Yang LY, Huang GW, Lu WQ, Yang ZL,
Yang JQ, Liu HL. Genomic analysis reveals RhoC as
a potential marker in hepatocellular carcinoma with
poor prognosis. Br | Cancer 2004; 90: 2349-2355
Takamura M, Sakamoto M, Genda T, Ichida T,
Asakura H, Hirohashi S. Inhibition of intrahepatic
metastasis of human hepatocellular carcinoma by
Rho-associated protein kinase inhibitor Y-27632.
Hepatology 2001; 33: 577-581

Okabe H, Satoh S, Kato T, Kitahara O, Yanagawa
R, Yamaoka Y, Tsunoda T, Furukawa Y, Nakamura
Y. Genome-wide analysis of gene expression in
human hepatocellular carcinomas using cDNA
microarray: identification of genes involved in viral
carcinogenesis and tumor progression. Cancer Res
2001; 61: 2129-2137

Kamai T, Tsujii T, Arai K, Takagi K, Asami H, Ito
Y, Oshima H. Significant association of Rho/ROCK
pathway with invasion and metastasis of bladder
cancer. Clin Cancer Res 2003; 9: 2632-2641
Horiuchi A, Imai T, Wang C, Ohira S, Feng Y,
Nikaido T, Konishi I. Up-regulation of small
GTPases, RhoA and RhoC, is associated with tumor
progression in ovarian carcinoma. Lab Invest 2003;
83: 861-870

Hakem A, Sanchez-Sweatman O, You-Ten A,
Duncan G, Wakeham A, Khokha R, Mak TW.
RhoC is dispensable for embryogenesis and tumor

19

20

21

22

23

24

25

26

initiation but essential for metastasis. Genes Dev
2005; 19: 1974-1979

Crnogorac-Jurcevic T, Efthimiou E, Nielsen T,
Loader ], Terris B, Stamp G, Baron A, Scarpa A,
Lemoine NR. Expression profiling of microdissected
pancreatic adenocarcinomas. Oncogene 2002; 21:
4587-4594

Collisson EA, Kleer C, Wu M, De A, Gambhir SS,
Merajver SD, Kolodney MS. Atorvastatin prevents
RhoC isoprenylation, invasion, and metastasis in
human melanoma cells. Mol Cancer Ther 2003; 2:
941-948

Carr KM, Bittner M, Trent JM. Gene-expression
profiling in human cutaneous melanoma. Oncogene
2003; 22: 3076-3080

Fritz G, Brachetti C, Bahlmann F, Schmidt M,
Kaina B. Rho GTPases in human breast tumours:
expression and mutation analyses and correlation
with clinical parameters. Br | Cancer 2002; 87:
635-644

van Golen KL, Wu ZF, Qiao XT, Bao LW, Merajver
SD. RhoC GTPase, a novel transforming oncogene
for human mammary epithelial cells that partially
recapitulates the inflammatory breast cancer pheno-
type. Cancer Res 2000; 60: 5832-5838

Suwa H, Ohshio G, Imamura T, Watanabe G, Arii
S, Imamura M, Narumiya S, Hiai H, Fukumoto
M. Overexpression of the rhoC gene correlates
with progression of ductal adenocarcinoma of the
pancreas. Br | Cancer 1998; 77: 147-152

Van den Eynden GG, Van der Auwera I, Van Laere
S, Colpaert CG, van Dam P, Merajver S, Kleer CG,
Harris AL, Van Marck EA, Dirix LY, Vermeulen PB.
Validation of a tissue microarray to study differ-
ential protein expression in inflammatory and non-
inflammatory breast cancer. Breast Cancer Res Treat
2004; 85: 13-22

van Golen KL, Wu ZF, Qiao XT, Bao L, Merajver SD.
RhoC GTPase overexpression modulates induction
of angiogenic factors in breast cells. Neoplasia 2000;
2:418-425

Wi KA mE HMAR

ISSN 1009-3079 CN 14-1260/R  20064F fi AV H Fi- 15 s 2 2 i 4k

B2k ADFRIENB G ALK

ASFUTR 35 4 e 300 P Je g 27 R 25 UK T-2006-087E I RV 28T, BILKSAIE SOl A0 A1 T

12k hEkEH
A3L30007 S AHEL800F & 147, HUIFT BN (P 4K AE), 2006-06-158 5.

2BXAHDT
W R T G R R RER 7 Z B AL N RIS 2037, Fiis: 13313695959, E-mail: liubingrong@medmail.com.cn

www. wjgnet.com



