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ABSTRACT

Transforming growth factor-« (TGF-a) is a potent mitogen of normal and neoplastic
hepatocytes, and exhibits its effect by binding to epidermal growth factor receptor
(EGFR). However, the significance of TGF-«a and EGFR in liver diseases remains unclear.
To evaluate the significance of TGF-« and EGFR in chronic liver diseases, we examined
serum TGF-«, and gene expression of TGF-«, EGFR and proliferating cell nuclear antigen
(PCNA) in liver tissues. Twenty—five patients with chronic hepatitis (CH), 20 with liver
cirrhosis (LC), 45 with hepatocellular carcinoma (HCC) and 45 normal controls (C) were
enrolled in this study. Serum TGF-a levels were measured by enzyme-linked immunosor-
bent assay. Gene expression of TGF—-«, EGFR, PCNA and B-actin in liver tissues was exa-
mined by reverse transcription—polymerase chain reaction (RT-PCR). Serum TGF-« levels
in controls, CH, LC and HCC were 6.5 £ 2.4, 32.8 * 11.3, 383.1 = 287.3 and 119.9
+ 47.5 pg/ml, respectively. Serum TGF-« levels in LC were higher than CH and C (p <
0.05 compared to CH, and p < 0.01 compared to controls). Serum TGF-« levels exhibited
a significant positive correlation with total bilirubin and indocyanine green retension test (p
< 0.05), and a significant negative correlation with albumin (p < 0.05). Also, serum
TGF-« levels increased in parallel with severity of disease according to Child classification.
The ratios of TGF-«, EGFR and PCNA mRNA to f-actin mRNA were not significantly
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different among the diseases, although they tended to be lower in patients with LC than in
other diseases. The TGF-a/p-actin ratio was correlated with EGFR/f-actin and PCNA/j-
actin ratios (p < 0.005 and p < 0.0001, respectively), and EGFR/jS-actin ratio was relat-

ed to PCNA/fB-actin ratio in all the patients, especially in HCC (p < 0.005).

The results

of the present study suggest that serum TGF-« levels are closely related to severity of
liver dysfunction, and that TGF-« accelerates cell proliferation of hepatocytes and HCC cell

in an autocrine fashion.
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JEHCT, NEMIESmEL T - 7o, &L
CH LCIHERESETIC, HCCIRIEHBE P TIC
FREL 7o BEOIERIVEE S RERT R A1
A9, HCCEZIT & TLCEH L, HCCOEEEE
i35 cmBlFCH - 7z. TGF-a, EGFR, PCNA
mRNADFHE&FOFREBLL, CHEZ106], LC3
B, HCCL6#ITHiat L 7o, HCCHITILIEE %
&SI R BIEIEB A (nHCC) bR L /2. 1
R O —IUEL9755EAN LYV FE B ICHERL L TIERL
L, TNEFNOBEBPOGA V7 5—LF - avk
Vw1
METGFafERIE
METGF-alf &
bent assay kit (Oncogene Science. Inc.,
York, USAIZ X D #lsEL /2.

RNAH#IH #MRNAZISOGEN (Nippon Gene
Co., Toyama, Japan) ® fi\W/o /7 2 v~F74
VT V-T2 ) -7 BRIV AKRIC LD 5
%fﬁbf: ﬂ?%ﬁﬁé EFFAERBE HIC] mlOISOGEN
L3 TYFx—FL, RNAMEET-80°C
“Cf%’:ﬁtt. REYF— b SN FHEKITERT
BIEL, 0.2 mloy OBV Aa%inz, 158HER
FEHRFNL /2. 4°CT154[H12, 000 g T L5 B,
KA L0.5 mlDA Y F 1) — L&k EN
%, 4°CT10f12,000 g CEOOHEL 7. Thik
WMETSDL X/ — )V THEBEREESE, 30 p1
DEPC (diethyl pyrocarbonate) ZLER K IZ IS L
72. RNAEZ260 nmDER THXLEFHIT LD
BHL 7.

cDNA&ER Ready-To~Go™ T-Primed First-
Strand Kit (Pharmacia Biotech Inc., USA) % H

B ML AR L,
Gienzyme linked immunosor-
New
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x 1. BEFRBEBEEOHRKIRERR

DY 4 ROy iR {5

B 25 20 45 45
Fly G 45+12 594102 64122 242
% (5B/7) 18/7 13/7 33/12 33/12
A (A/B/C/B) 1/9/14/1 6/6/7/1 2/12/30/1 —
YUY (mg/dD 0.940.1 2.0+0.3 2.12+0.6 -
TIT 3 (g/dD 3.940.1 3.34+0. Ia 3.4%0. 12 -
o a v VEE (%) 100£3 68 = 3ac 7722 -
ICGR;; (%) 12+1 3745 3042 —
AST (IU/1) 81+26 75+10 102424 -
ALT (IU/1D 10618 609 79+18 -
ALP (IU/D) 239+12 308+21 493+120 -
GGT (IU/D 6910 149 4 34p 10417 —
LDH U/ 1769 216+10b 229102 -
AFP (ng/ml) 12+3 15+4 5, 7813, 504 —
Child%¥# (A/B/C) - 6/8/3 27/14/4 -
Pugh A7 - 8 2¢ 742 -

METGF-« (pg/ml) 32.8+11.3 383.14287.3vd  119+47.5 6.5+2.4

* JRIEA, B, CldZ N Ealcohol, hepatitis B, hepatitis CHE 7R 7.
a:p < 0.01 compared to CH; b: p < 0.05 compared to CH; c: p < 0.05 compared to HCC;

d:p < 0.01 compared to C

WV, 1 pg®DORNADDL 75 4 <—& L Toligo
(AT) &R ERERIC LD FHEIIDNAA (ER L
72. EFRNAZDEPCALEKICHEMLE33 &
L, 65°CTCHH MR L /2. £ DO#HFirst-Strand
Reaction Mix & #£(237° CTH4 IR L RNA %
Iz & BIZ37° CTH IR L 72, BT £ <
AL 37° CTO05 TRISUL & B iR G % 17 - 7.

PCREHE TGF-«, EGFR, PCNAZ% L CTH# 2
V=) kLT E~actinit (=T OF 5~ 5
A% —%RURT. PCRIZGeneAmp PCR Rea-
gent Kit (Perkin Elmer, New Jersy, USA) % H
WCHIAT U 7=, 2 plOcDNABIRICTT. S plodK A
Mz, 95°C5a MBIk L7z, sl&kEE, 10
D10 X PCREGHE, 8 pldANTPR AW (77
NOTAF VA7 VAT FORAKLREIZ200
«M), senseds L Ufantisense 754 ¥ —H %
1150 pmol, AmpliTaq DNA polymerase% 2. 55
LRI LU EFI00 pl& L7z, &EETOPCRIZLLT
DML 1T - 7=, TGF-«, EGFR, FactinlZ >\ T
ik, 94° C30F0R1, 58° C30FVH, 72° COORV % 32
A 7 IFT, PCNAIL W T2 £h94°C

QOFVIE], 55° C120F%fH, 72° C30MEIC364 A 7 )L
T-o72. PCREWWEZF VUL - 77 A FEk
GU2% T HO— A5 I ETCRAKTIL, S/
TNV R EREREL .

Southern Blotikx 7 /70— A7 )V FIC TSR IKE)
SNIPCREWR AR Y - AT UV
(MICRON SEPARATIONS Inc., MA, USA)IZ
G L7z, /o —T BRI HE U CTERC L 7229,
BEIN/I ATV AL TN, T I XA —
g VIR (6XSSC, 1% SDS, 5% Denharti#g, 100
pg/ml Y 5FDNA) & 3LIT65° CORFRmEL L,
[*P]dCTP &£ Random Primers DNA Labelling
System Kit (Wako Pharmacentical Inc., Osaka,
Japan) % FIERL L 7o 70— 7 & 361242° CC—
WA T XA =V avwl{To7c. NATUHX
A¥ = a VIROMBIL0.1 g/ml FFAFS Vv
WilgE, 0.4 mg/ml RIVAT I F, 4xSSC, 7
mM Tris=HCl, pH 7.4, 8x 5 /N Mg, 20
pg/ml Y RTDNAL L. FNENO T Ea—
T OWSHEEIER2. 0 107 cpm& L7z, AV T
LV iE2xSSC, 0.1% SDSTZHiR104fE2m, 0.2
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x SSC, 0.1% SDSC65°Clo4fel2miike L, Ko-
dak Scientific Imaging Film (Kodak Company,
New York, USA)IC12BfEEO X #7-. NV F
DIREIINIH image version 1.58 computer
software (Machintosh, USA) % FH\WCHIZEL,
rhxEnDY /T IVOFE BT TGF~a/f-actin,
EGFR/f-actin, PCNA/p-actinkt & L THEEAL
L.

HETEEAT HBRIIPFHEEERETERDLA.
HEHA EE I Mann-Whitney U-test & one-
way ANOVA%, FHBIRELRIC D\ TidSpearman
IESZFEBIE 2 FV, plE<0.05%FE & L7

wm R

SHEREICEK TS METGFaflE
RICBEOBEKBRERE 7. CH, LC,

HCCEZEDMETGF-offiz #h Zh32.8 &

11.3 pg/ml, 383.1 = 287.3 pg/ml, 119.9 +

47.5 pg/mlT, EHEHETIE6.5 = 2.4 pg/mlITH
57z BHFEBICT 5 METGF-off i EH
EIDVBEWVMERICH D, BICLCIKBWTEEE
Eh o THRLEMEERLAZ(CHICHEL <
0.05, fEHEHZICELp < 0.01). FITIMBEFTGF-
ofl & fFHSGER K, Pugh2 a7, AFP, BBR L
OF#E#RY. MBETGF-afEiIBr VLY VR
UICGEHER L AERIEOHME (zhXhr =
0.275, p < 0.01, r = 0.228, p < 0.05), 7J
TIVEAOHBE @ = -0.212, p < 0.05) %
IR, OHmEE & ZEHE A FRD L0 - 7.

LC L HCCEEZ I B\ CMETGF-of# & KT R
LOBIEARE L7z & 2 A (384), ChildaEic»
WTREEELHETICEN TMETGF-oflid 55
L, Child CTiLChild A&BXL Y & HEICEHE
THD(p < 0.05), MEEZETSbDIEIMED
VLI L BERICEEEZRL (@ < 0.05).
JEk%EH I HEETHMBETGF-afEi339.7 +

* 2. PCRICAW T4 < —

Primer Sequences

TGF-a Sense
Antisense
EGFR Sense
Antisense
PCNA Sense
Antisense
B—actin Sense
Antisense

5 CGCCCTGTTCGCTCTGGGTA 3
5" CTGGCTGGCAGCCACCACGG ¥

5" ACCAGAGTGATGTCTGGAGC 3’
5" GATGAGGTACTCGTCGGCAT &

5" AAACTAGCTAGACTTTCCTC 3
5 ATTGCCGGCGCATTTTAGTA 3

5" CCCAGGCACCAGGGCGTGAT &
5" TCAAACATGATCTGGGTCAT ¥

X 3. BMHEREBCETDMETGF B LBRK/INT XA —F — LORE

FHBICREL P
BEYILE Y 0.275 0.0100
ICGR; 0.228  0.0388
TIVT IV -0.212 0.0458
ARR N = DA = -0.111 N.S.
AST 0.158 N.S.
ALT 0.072 N.S.
ALP 0.071 N.S.
GGT -0.097 N.S.
LDH 0.151 N.S.
AFP 0.118 N.S.
Pugh 227 0.148 N.S.
IEEEE -0.040 N.S.

Abbreviation; N.S.: not significant
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x 4. FEZTRUHEERE LG T2 METGFa LERRFTR & ORE

TGF-a (pg/ml)

Child%#8 A
B
C
JFF 4 BE (+)
(=)
fEK (+)
(=)
ERERA %%
B

116.4+62.6
134.7+56.4
888.9+808.0bc
829.7x816.12
123.1440.9
39.7+28.2
240.7+116.9
67.8%£22.8
214.4+126.1

a: p < 0.05 compared to the absence of encephalopathy; b: p < 0.05
compared to Child class A; ¢: p < 0.05 compared to Child class B.

28.2 pg/mlTH Y, KDL \EHEIT240.7 +
116.9 pg/mlTH » 1 HEHICHEETR DL H»
S, BERICOWTITBEREFTII214.4 +
126.1 pg/mlTH D, LFKBETIL67.8 + 22.8
pg/mI CHBERICIIAEEAR Do 7.

18R B (CH T B TGF-a, EGFR, PCNABLT
I
ZEBETFOPCREYWOEMOREE %#TGF-a,
EGFR, B-actiniC 2\ Ti3282 5389 4 7L %
T, PCNAIZ W T332 6429 A4 7V ECTEN
T2V A 7 VB L. £E8ETFOYA 7
VBT A 7 VB E S F ORBE T EARIVEE
BERLICEIARL > THELA. Tiabb,
TGF-«a, EGFR, f-actini332¥9 4 7, PCNAIZ
3684 7 )L & L7, EUCTGF-«, EGFR, PCNA
mRNADOPCREH D/ FHRT. TGF-a,
EGFR, PCNA, g-actin®/Sv FOHY A XE xh
ZFi270bp, 367bp, 324bp, 263bpTH - 7c. 18
FFEBIC K1 5 TGF-«, EGFR, PCNADEET
REAF2ATRT. EmRNAOFERET FEE
HTHEBETRDEh -7, LCTINLDFE
Bzt OBEE LD HENERICH - -. HCCL
nHCCIZ £ ATGF-« mRNADOFREBIZIFLIL T
WA (HCC: 1.071 + 0.336, nHCC: 1.018 =+
0.352), EGFR, PCNA mRNADFEHInHCCT
HCCIT b NE W EM IC & - 72 (EGFR: nHCC,
1.922 + 0.687; HCC, 1.009 = 0.193; PCNA:
nHCC, 4.273 + 1.503; HCC, 3.060 = 0.956).

R EICK(T B TGF-a, EGFR, PCNADE(R
FHIEE

BHEFFE BIC B\ CTGF-a L EGFR, TGF-«
L PCNA, EGFREPCNA L ORIC TN ENEE
DIEDOHEA#F D7z (K3). K4ICHCCHDES
EIZ B 5TGF-a, EGFR, PCNAR OB % 7R
2, TGF-aiEGFR (r = 0.541, p = 0.0361),
PCNA (r = 0.700, p = 0.0067) & IEDEEEAR
%1, £/-EGFR&PCNA & DORICHIEDIER%
Fd7z (r =10.782, p = 0.0024).

£ B

TGF-ald il & Frgffaics L <A — 7
FAVIER T 5BERTFO—>THA. MiF
TGF-afBii b MW TS YIBREREImL,
FUkRE & FFEMmEICHEBEICHB L 7219, TGF-
a mRNAZF#IC W TDNASRK & EGFR
mMRNADVY — 71— L THInd % LHESN
TWBY, TGF-a b T VAY 22y 7T A
BW O BEE Mg A RET 50, FIEE
T EABREFEFEE XD L TGF-« mRNARR &
FEWI LA RENTHBO, 50 EIT
TGF-a T4 & FREBAICEE R TRE Y R
LTWABI EERELTWA.

MFETGF-afEIX B R 5 WITBEF 2 &
BB WTHEEICHECET 52, BIER £ &
FIZBT HMBETCF oS EIZIFEFHITHA
AFHETHEICSMEEYRL, TGF-« mRNAL N
BT REZTPCNASNI VT - A VU/TFy
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EGFR, PCNA and f-actin mMRNADHEIE. M: ~—7)—,

W AN, nEL: R PRIE A

7 AL LSHBEERL Y. /ABIEMFRT
VS AR A O TGF~a DR HLE RIE DR & B
L T/, KPFSEIC B\ TG TGF—afiE (3 8
HHELD io BHEFEEEECLEAL TEY,
cmmc&@hﬁﬁﬁd BHETHEMELRL.
ICMETGF-oflida U LY V/E, ICGE
[“*%7340\7}1,7 B & HEAEBE iR, [
FRICINIE TGF—afB X FBEZ 55 Tl 7V~ 2
VERE VIV U MEEBELBEERD B END
WENDH T E LD, METGCF-oftil 3 el

CHCHLCLC HnH HnH H nH

el —270bp

—367bp

—324bp

(Cd&5 (T Breverse transcription polymerase chain reaction(C & 5 TGF—a,

CH: 9T, LC: FFEZ, H

EOBREEORE L L TERHEEZ LN
Sl DR CUE T B O I TGF—afil | 3 f
WEEEBHITRBEE LV LEMETH - 72, I
EEELY LIEETH - 7o A & fHE & OfH
T MM TGF-a L EGFROFBHICH BT 7%
Mmoo, TOMEE L TICGERKXSL /ooy
VIR K D T B RE R AL 3 e JE 5 IS HL AT
M2 B CHAL L TW/o/zo, B 0 ITFeE
BELTCHIBIC BT ATGF-ad 7 )7 5/ AN
KTFLTWALDEHEHIS /.
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(EGFR/ B -actin)
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(PCNA/ B -actin)

&R R

D AFI I BT I VI & AL RET TV
BT, 176D RFIERE D37. 5% ekl
FY BRI LV TGF- Btk & 72> Tk D, 23
BORRIESH & 1EOFE CTGF-aR B TH
0, TGF-a% /37 OEEINL ~XJVIEDNAZ XY
VT ATy 7 AOHE M B L T,
TGF-abF T VAV 2 Z v P - T ALEBWT
DNA&BIEMAIFIEA L DNAEW N A 5| &k

FFEEZE
&2. 12HFEE(CESITBTGF-a (A), EGFR (B), PCNA (C) mRNADFEIA.

L, ZOFSE, iFEEIFRESEL, TGF-«
BEFERLY LB LFREETCERBL TV
721619 G0 R L 2 R T TR TGF-ald FHE
AL & RS BEIEEE IS W TH REHR L T
BT EDREINTE D W16173D, TGF-ald I BHIE
NS T 24152361 (96%) IZFEHL L, EGFRIZ24
GIh17H (T1%) I &N, TGF-a Lt EGFR®D
FETHE N F R IE BB AR S A AR D—
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