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T PR B 2 S M A AR M R AR KR AS o A AT B AER ) Arg— 1 7E P4 iR (hepatocellular carcinoma, HCC)
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transcriptase—polymerase chain reaction, RT-PCR). & HER#EVE (Western blot) ¥l 3 15IIHCC K I 5% AT
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[ Abstract] Background and purpose: Arginase-1 (Arg-1) is an enzyme involved in the urea cycle.
Research has shown that changed expression of Arg-1 plays an important role in the cellular metabolism and growth.
The purpose of this research was to investigate the expression of Arg-1 in hepatocellular carcinoma (HCC) and to
analyze its correlation with clinicopathological features. Methods: The expression of Arg-1 protein and mRNA in
31 samples of HCC, paracancerous liver tissues and 12 samples of normal liver was detected by Western blot and
reverse transcription-polymerase chain reaction (RT-PCR). The expression profiles of Arg-1 at protein level in 158
samples of HCC and paracancerous liver tissues were detected with high-throughput tissue microarray technique

and immunohistochemistry. The relationships between Arg-1 expression and clinicopathological features were also
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analyzed. Results: The expression of Arg-1 mRNA and protein was significantly decreased in HCC compared with
the paracancerous liver tissues and normal liver tissues (F=57.83, 160.89; all P<0.01). The expression of Arg-1 in
HCC was related to differentiation degree (F=10.41, 30.03; all P<0.01). And with tumor differentiation decreased,
the expression level down-regulated. Immunohistochemistry revealed that Arg-1 protein was mainly located in the
cytoplasm and nuclear. The expression rates of Arg-1 were 88%, 98.7% and 100% in HCC, paracancerous tissues and
normal liver tissues, respectively. Statistical analysis revealed that Arg-1 protein staining rate was significantly lower in
tumor tissues than that in paracancerous tissues (y’=14.7416, P<0.01) and normal liver tissues (y’=4.1415, P<0.05). The
Arg-1 expression was correlated with differentiation degree of HCC, vascular invasion and recurrence after operation
(7=22.8459, 10.2639, 10.6368 respectively; all P<0.05), but not correlated with age, gender, the hepatitis B virus, the
level of serum AFP, liver cirrhosis, diameter of tumor and tumor number. Conclusion: The expression level of Arg-1 is
much lower in HCC than that in the paracancerous liver and normal liver. Moreover, Arg-1 expression level is closely

related to tumor differentiation degree, metastasis and relapse. These data demonstrate that Arg-1 may play a negative
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role in the development of HCC.
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JH-4M fitd J (hepatocellular carcinoma, HCC)
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1 pLAE R AR S e DNA . 30077 5% Sy 4%
. 37 °C 15 min, 85 C 55, & lffIcDNAR
T-20 CLRAF L
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R Arg-1HAMRHE . ARSI B 31K,
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mRNAZR IRV A G222 L (P<0.01),
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Fig. 1 RT-PCR analysis of Arg-1 mRNA expression in normal
liver tissues, paracancerous liver tissues and HCC tissues

A: RT-PCR analysis of Arg-1 and GAPDH; B: The bar chart
demonstrates the ratio of Arg-1 to GAPDH. *: P<0.01, HCC
tissues compared with paracancerous liver tissues; #: P<0.01,
HCC tissues compared with normal liver tissues. N: Normal
liver tissues; PLT: Paracancerous liver tissues; W-HCC: Well-
differentiated hepatocellular carcinoma; M-HCC: Moderately-
differentiated hepatocellular carcinoma; P-HCC: Poorly-differentiated
hepatocellular carcinoma.
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/\':F'%‘%Lijf]z 11+£0.26; HCCHZ (. .
A3 24 1H) 00.61+0.31, JEs54140>

1.61+0.26, HCCA 4! Arg- 15K 13235 7K 1
WART W TSRS, ZRH 51
B (PY<0.01), HCCHZIH Arg- 1R FI#EGA
KSR . EAEHCCH0.97+0.21; Firfk
HCC#0.64+0.21; fX/r4bHCCH0.33+0.11, A~
G AR HCC P Arg— 138 I Rk K F 22 55
Grit2EE X (P<0.01),

A
N PLT

ATE] i SR R R e 35%10°
P-actin N W S S o,

W-HCC M-HCC P-HCC

B
25-
e
;g T
1.5
Enl- |J_‘ "
:go.s- |_L‘ *
&
N NENE NS

N PLT W-HCC M-HCC P-HCC

2 Westen blot#3#rArg-1E AELEFE AR, BSAAR
HCCHIKFRI%

Fig.2 Waestern blot analysis of Arg-1 protein expression in
normal liver tissues, paracancerous liver tissues and HCC tissues
A: Western blot analysis of Arg-1 and B-actin; B: The bar chart
demonstrates the ratio of Arg-1 to B-actin. *: P<0.01, HCC tissues
compared with paracancerous liver tissues; #: P<0.01, HCC tissues
compared with normal liver tissues. N: Normal liver tissues;
PLT: Paracancerous liver tissues; W-HCC: Well-differentiated

hepatocellular carcinoma; M-HCC: Moderately-differentiated
hepatocellular carcinoma; P-HCC: Poorly-differentiated

hepatocellular carcinoma.

2.3 GBEHALZHRMArg-1EBHEEEFA
4, EEAARHCCAAHMWRIE
iz R A b I — A T Arg- 125 (A 7E
158XTHCC I Hofig s 4141 . 31BIEH P80 Y
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RE LT A0 A o RS Ay Al A . Arg- LFE IE W I
20 AU 55 I 2 23 R 3R (K13), FEHCCA]
LU RIAC T B (K14) . Arg-188 F17E 1584

HCCHr 85 [ R K 6361, rp B B 85541,
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B 1EF LS BE BRI IR 76, s PP E SRR
2446, FHMEFIEE H100%, Arg-1%E [1{EHCC
LR R IR R T 4181 (=14.7416,
P<o.01)%nIEﬁﬂ¥zﬂéR(x2=4.1415 P<0.05),

FEHHLMIEFHAREIE R RGEITHE XL
(=0.3966, P>0.05, #1),

2.4 Arg-1EBRZESIGKFEFIENRX R
Arg- 1 [ 3RIA/KF- BEHCC OB R FERRAIR |
WK RAC AR JG & A0 T B (PY<0.05), Arg-1
FR SHCCEFAFR . Mol . HBsAglE& YL | Il
HAFPIK- . AL HEPJ‘%.?,WE&\ I
SENTITC B AR (R2),

B3 SfEAUKRNAg-1Z8EERN. BEHEARMEARPHIRE
Fig.3 Expression of Arg-1 protein in normal liver tissues, paracancerous liver tissues and HCC tissues by immunochemistry

(EnVision, x100)
A: Positive expression of Arg-1 in normal liver tissue; B: Positive expression of Arg-1 in paracancerous liver tissue; C: Negative expression of
Arg-1 in HCC tissue.

Py " A,

B 4 HCCALKHHFArg-1HRIE

Fig. 4 Expression of Arg-1 protein in HCC tissue microarray

A: Well-differentiated hepatocellular carcinoma (HE, x40); B and C: Well-differentiated hepatocellular carcinoma, Arg-1 staining displays 3+
(EnVision, B: x40, C: x100); D: Moderately-differentiated hepatocellular carcinoma (HE, x40); E and F: Moderately-differentiated hepatocellular
carcinoma, Arg-1 staining displays 2+ (EnVision, E: x40, F: x100); G: Poorly-differentiated hepatocellular carcinoma (HE, x40); H and I: Poorly-
differentiated hepatocellular carcinoma, Arg-1 staining displays 1+ (EnVision, H: x40, I: x100).
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F1 Arg-1EBHEHCCHA., BFALARERFARPRIRE

Tab.1 Expression of Arg-1 protein in HCC tissues, paracancerous liver tissues and normal liver tissues

Arg-1 expression

Group n

Positive rate/%

+ ++ 4+
HCC tissues 158 19 63 55 21 88"
Paracancerous liver tissues 158 28 68 60 98.7%
Normal liver tissues 31 0 7 24 100

" P<0.01, HCC tissues compared with paracancerous liver tissues; #. P<0.05, HCC tissues compared with normal liver tissues; “: P>0.05,

paracancerous liver tissues compared with normal liver tissues.

®2 Arg-1RZEEHCCEEIRKFRERRHXR

Tab.2 Correlation of Arg-1 expression with clinicopathological features of patients with hepatocellular carcinoma

(n)
Item Case Arg-1 expression % value P value
- + ++ +++

Agelyear 6.776 8 0.079
<529 77 9 34 20 14
>52.9 81 10 29 35 7

Gender 3.960 7 0.266
Male 133 18 49 48 18
Female 25 1 14 7 3

HBsAg 2.302 6 0.512
Negative 11 1 6 4 0
Positive 147 18 57 51 21

Serum AFP/ng-mL" 3.2857 0.350
<400 96 9 36 36 15
=400 62 10 27 19 6

Liver cirrhosis 5.352'1 0.148
Absent 28 2 11 14 1
Present 130 17 52 41 20

Tumor diameter/cm 2.730 3 0.435
<5 104 13 37 38 16
>5 54 6 26 17 5

Tumor number 3.502 6 0.320
Single 121 14 44 45 18
Multiple 37 5 19 10 3

Grade 22.8459 0.001
Well-differentiated 20 1 3 8 8
Moderately-differentiated 70 7 26 27 10
Poorly-differentiated 68 11 34 20 3

Vascular invasion 10.263 9 0.016
Absent 95 7 34 37 17
Present 63 12 29 18 4

Relapse” 10.636 8 0.014
No 65 3 24 25 13
Yes 67 12 31 19 5

" Mean age; *: Twenty-six patients were not included due to lost in follow-up.

Argie— OB 4 Ji £ I, & A 3324
RHEWR, TR RIRGEN, WM Arg AT
oA TR BIF9E SR RN L 3l P 14 9 A7
TEWFIE W Arg[R T, 20508 Arg—1 F1 Arg—
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P, EERXE T A AN A, AN
SEDLA B ARPE AT o Arg— 1 HLHER 5
BT 6q23getfR, fEfFIEPA B B, B
PR B Arg” BT DA R B i
A, ERKML-KER, AMREML-5
AR, BZS5IRRMWEHIL, S 5SS UK
¥ FURS JDK 55 22 b 20 M 2E b 7 AR e 1, A
I, Arg— 1A I BUL AT AE2 T BUIH SUR
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AL & g, X 2 B A A A A KR
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BRI R TR TR ARG AR R A o e RO M g
YRR F R T AR, TEGk = AE 2R 1Y PR
T, MR K sz B E T — BRI
WERR =, SRS 2 R R il L) SO ARG
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MBS A b L R E R A R
Arg—1F1i% 58— AL A A i EE (inducible nitric
oxide synthase, iNOS)J& MM HOCHEME, K
TR AT W Arg— VHEAL G 28 O 5 s R i B #E 9
i, S - 1B EIR, S H5RIR., £
RAME N, JFEZHEEEN LT RZ—,
Arg— 1Y e A S5 FE TN HIRE Z IR I NO AT A
Arg—1FRIK T RERATORE ZR & F1, AT TRl 3 3L
INOSICIARXS £, AR NOYE I, X iy A=

KA BHAER T . HALRI AT s . ONOT]
FIEDNAFE WL, M DN AR [l 1414 52 AE
HIEE @NORNER ML, AnpS3FEA
FEA ST W, I R g
@NOfEHEBel-213R35, M A0 A F T
PR A IR B MR A A7 S s @NOEA i
bR T B VR, A T e i A 1) &7
SRAE T, A R B M, R AR A Bt
PG T PR A AT SR D T
NO, XI5 B e T A 2 i 7 A B
60 Y O B 31 i 1= s 11 =22 5, B e 1
BN B A A K R T L 2T A A i A K R
Ve AR BERT A B AR ) 5 G HE R 4 i
(AR ZEFNFERS . NORT LI i 52 i 32 i 4 J 2 1
fiff—9(matrix metalloproteinase—9, MMP-9)[#] 3 ik
TSR IR R ) 1 SR AR TS R,
BANTH EArg-1FEHCCHI KA . B RRTE S
TMETEEEAEA, Arg—1 3635 T AT E S 20K &R
FEHCCH AL, AT A2 2F g 200 it %) 344 40
HCE FEGNOSIIEYAX I 2, A NOSE I,
M HFHCCR K857 .

TA, ARV, KR T
JL3E f RN 3G B () T IR 2 — , ARSI B KG
AR Arg— UKF#EG , TAIICD3 ¢ 422352 3
SR, FE A TN A G B, e 24 5 M X e g
AR S MR A LT Arg- LI REASILTS
i 9RE 175 T 1 B 4 U5 1 76 40 B (myeloid —derive
suppressor cells, MDSCs), MDSCsTEAE T JLF il
A ERE B E RSN, 3B R A e R A
i, A SIE R 2R G0 G0 9% D) R B RS 38
(i G kb L0 L Arg— 1 TEHCCH 1 58 56
KT A AR S MR 2 M HCCY &
AL R, XW B R S R IESL .
2, Arg—1HE i 22 Fhak 48 5% i i g i F e
Bl o A HLH 2 5 HCCIR A Rk — 2
W% o

AHF5E S FHRT-PCR A Western blotbd & uy%
HLULFFARZ, MmRNAFIE K E0) 45
T Arg—- IfEHCCHY Y FRIBFIEE LK AT RE A
B, W18 Arg— 1 TEHCCH BOAE T B2 BARBLH
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