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Abstract

AIM: To assess the application of virtual touch
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tissue quantification (VTQ) in the diagnosis of
liver fibrosis in mice.

METHODS: Forty male mice were randomly
divided into control, CCl,-1 wk, CCl,-4 wk and
CCl,-8 wk groups. At different time points, VIQ
value was calculated, and aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT),
collagen IV (IV-C), hyaluronic acid (HA) and
laminin (LN) were measured. Liver tissues were
taken for pathological analysis.

RESULTS: HE staining indicated that the 1-wk
group showed a small amount of necrosis and
inflammatory cell infiltration; the 4-wk group
showed significant hepatocyte ballooning de-
generation and some necrosis; the 8-wk group
showed a large amount of inflammatory cell
infiltration and abnormal lobular structure; and
the control group had normal lobular architec-
ture. Compared with the control group with a
few collagen fibers in the vessel wall, the num-
ber of collagen fibers increased significantly in
the 1-, 4- and 8-wk groups. The fibrous septa
was obvious in the 4-wk group and pseudolob-
ule formation with proliferated collagen fibers
was present in the 8-wk group. Compared with
the control group, AST, ALT, IV-C, LN and HA
showed no significant differences in the 1-wk
group (P > 0.05), but were significantly different
in the 4- and 8-wk groups (P < 0.01, P < 0.001).
VTQ value showed no significant difference
between the control group and 1-wk group (P >
0.05), but differed significantly between the con-
trol group and 4- and 8-wk groups (P < 0.01, P <
0.001).

CONCLUSION: VTQ can be used as a new
method for the diagnosis of liver fibrosis.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.

Key Words: Virtual touch tissue quantification; Liver
fibrosis; CCl,; Mouse

Xiong XF, Liu ZH, Liu WD, Ma NF, Shen Y. Application of
virtual touch tissue quantification to diagnose liver fibrosis

n¥E%4H

HKEAFRKE,
BT 4F Y AL 2 BT AR
. IR AR
J t4 oL 23 9% 32 it
A2, JENFLF A
BT, 2
By B A A . AT
8K A, kLA
st AT 4 4 AL f OB
g, WAk G
4 He i) 7 kAT
#r, B A oy PR
B bk % F R —
R EI R
e ok kP
HEFFLF YA B

W& 5 RE
FAH, HI, B
BH WG ER
R et

2014-03-08 | Volume 22 | Issue 7 |



964 ISSN 1009-3079 (print) ISSN 2219-2859 (online) HFRELNBIFE 2014F3F8H F228 FE7H
WAR %4 4 0 in mice. Shijie Huaren Xiaohua Zazhi 2014; 22(7): 963-968  ReZl%, Xid, XS, BT55, . NAESMZERAL

B P ki E A
#H A (virtual touch
tissues quantiflea-
tion, VTQ)£ )» &,
BT 2 He 4 R B 3E
2T,
B ORI AT
AR W T A
S A wy A TR,
F R A 844
Tk R AR A
YA g, AR
b 3 AT
¢f AL 5 0 AR 1T
BVTQIAH L H,
I SR AR 5
e fe itk 0y
B R, AT
YLy LA S
Wk — AN #7484
&5

(49

TEE
Jaishideng®

URL: http://www.wjgnet.com/1009-3079/22/963.asp
DOI: http:/ / dx.doi.org/10.11569/ wcjd.v22.i7.963

$ikj 2L
BHEY: 7 #ki4E B K (virtual touch tissues
quantifleation, VTQ)AE ) ST £F 24035 b7 o 64

Fik: 40 2 RFEALS R AT B4, CCL, 1 wk
20, CCl, 4 wkZEA=CCl, 8 wkZH. T 240 1R)
S EVTQM ZA(VsIR); #ml 17T AR A&
JL 44 B (aspartate aminotransferase, AST)+
7 288 Rk 4545 B (alanine aminotransferase,
ALT). VA&V collagen, IV-C). &£ A
B (hyaluronic acid, HA)#= & £bi% % & (laminin,
LN)#g AL, HIVERT 488 Bk, WL IR 2
F LA,

LR HEF & 272t BAR et &M EF; 1
wk BT LI 2m B Y B 3R 50, K g dm eV 8 iF
;4 wkBH I e A A R R, T LR B
JERRJE 3R, 8 Wk B RN E5 M £, K
2 £ JEmAZ . Masson# & B = & B 204
e P ek L E ik G IR A Y 1 wkEt P
S AR B E R T L4k G IR 4F 45 4 wkit
IR eF e la Fa g ol 2 8 wkit K 338 A 69 ik
RFHEOL. pERKDREFGRADT.
HFAST. AST. IV-C. LNAHA% M rbix:
1 wk#i 5 3+ B4 K £ 7] (P>0.05), 4 wk#i. 8
wk# 5 5t FE 20 £ 5] A A 2 3% M & SL(P<0.01,
P<0.001). VTQMZE(VTQ value, Vs)Z =1
wk28 5 3 BB 4L K £ 31 (P>0.05); 4. 8 wk#l 5
*t PR £ B LA R E L (P<0.001).

LEW: 54 R R I K S ] — AR, Ak
B A ARAL T AE S — P35 F B4 WA 21
L L L
© D4R TE S B EDERATI S

Sbti: ERBERRAHA; I MR
B /DR

IR A SaE ) R F YA A 6 B BE AR,
oy, Al H A A AR F 0GR B K A e
FEA, FlAE F Ak 23 K (virtual touch
tissues quantifleation, VTQ)#9 & 4L, 4 R4 =~VTQ
RAREL WA LF AL Lk 4 6g T —
B, B SbVTQH BT 7 AE 45 4F A 347 s BT 41 4
P8 A 3 F B

WCJD | www.wjgnet.com

BT 4. BRENBRZRE 2014; 22(7): 963-968
URL: http://www.wjgnet.com/1009-3079/22/963.asp DOI:
http://dx.doi.org/10.11569/wcjd.v22.i7.963

03I
DR J3 1R A% P JHE IR 403 40 0 25 5 DR JH- R4k, i
“4Efh(hepatic fibrosis, HF)YE A FFlAL R )
W B, HALHIEE 2%, BT A i 2 i
DRI 2% 38 i JH- 4 B 4708 5T 1) e 38 22 R/ e A A
SEAS T B, I AR R AT H 25 AR EF 41K,
WEER TS AAT RIS B2 S A eI -2 Se ViR < T R
AR B L S R R AT A R A R
oS R NI L AN e Y A N I S

A6 S8 R A D JH B A0 7 92 T EEAKSE “ bR
77 IR, SR R L AT B R A, AR
RS, HAZBR T RIFRAL . FEAK DN, BLAA
RV — DB LI 2F e A A 4k ST 7 330H
bR g, WaLis H I BAEAE R BRPE. AT
SRR W T 4EAk, iRy At a], SR H
93 (1) BRYATT B AN TE 0 AT 98 0 F0H- 21 440 A%
JERNERER,. Tk, SR AREI
PEZ Wk B A S AL DAl 2T e AU R 2 A2
JF993 2 38 BT R

iz 4 R B R (virtual touch tissues
quantifleation, VTQ) & — il i FH &8 75 75 s 5
J& J Kk (aeoustie radiation foree impulselinag-
ing, ARFI)% S Bk Ak 41k (1 BT B,
Ji B o G o R SR R AN, AR
L2 TP AL B AR ) BT D), KSR 230 B A
B8, AYUEE, BT pod BBk, R AuE
V) 2 DA 2 23R PR R B2 A 9 IE 56 7 JH 41 44
R R A A B i s i, AT R 4
FAR O AT I E DA FLIRE L YL B ety
HFCAR BRI S 008 R R o ST A8 b AR T4
IV T QYE /) ST A oA it A% rh dE A 74,
WA FTH IS AT e84 A2 Wi JH- £ Ak 1) A7 4%
TE.

1 MRI5EE

L1 A TEER & EEWI/NMRA0 K, 145t H25-28 g, I
H R 7 B2 B R 22 S5 3 b0 (SC XK #-2008).
VU SALB(CCL,, 500 mLA) k|~ MALZR 7
PR, SR TS, B CCLIE T I SEK i,
FECCL, @ SEKuh = 1 ¢ TEEIRCES500 mL/L L%
H. WA FEH 2 H (alanine aminotransferase,

2014-03-08 | Volume 22 | Issue 7 |



FEER, 5. NP2 SR AR \FIFLT4E

965

4R SETHU) EEsYRHERIZ DR
control 0 10(G0S0)
1wk 1 9(G1S0)

4 wkZ8 1 2(G2S1). 7(G3S2)
8 wkZ 2 1(G3S3). 7(G4S4)

ALT). AT BREIEL W (aspartate amino-
transferase, AST)F AR 7 & A IR YITH Bl J9A& A4
YIRS BR 23 ) 7= . 3 W 7R (hyaluronic acid,
HA), IVEfZ 5 (type IV collagen, IV-C) K )= %
R H (laminin, LN)BUR S il e &, 3504 A
R R S A AR .

12 7

1.2.1 shapae L B/ BB AL 23 ORI AT
CCl, 1 wk#l. CCl, 4 wkZHAICC, 8 wkéH, £F41
105, FiAT /N EEAFR 1 wkis, CCLAEALZH /N %
S CCL-SEK TR, 1 S CCL 536
mL/kg), PLEKE3 dJ5 K% TR CCL-SEK i
TR (6 mL/kg), 20k /wk. X} FRAIA R 5 [
SRR AR SR, 2 U0 wk Y,

1.2.2 #3443 p ) TiEks1. 4. 8 wkaHl
1% L LG 28910 mL/k g s v 5o JOR I i # 2 f]
AL e AR, SIS A 35 AT ZH 2R, 0 e
B PV sl 5, IRERIML, 4 °C 2000 r/min
250020 min, WAE M3 5 -80 “CORAFAEM. B fF
ITHIEFAR, BOd By bt 4127, & 140 g/L
rh PR L, RO IR E S ), AR
Es Uk =S

1.2.3 M Vsih: f#[HSiemens ACUSON S2000
R a2 % Wk PR 2 WX, AR Sk9L4, B9
MHz. 5 VT QI EU: A 44k 1 JiT J: A St
— AT B, I IR AT — AN )32 B 1) BY
DI B, ] S 4L 2R 1 52 g s T 1) 7 AR
LB, Bk S S 4, BIVTQIE(VSH),
SUIN BRI S 2k, 42 SRR HE R BE A %% Vs
1B 5 BT YA,

1.2.4 fo i IF2h 4 B AT YA Am el o2 SR H A%
T170A%: F B A BT A 2 AST - ALT; KK
O g idk, TS R B D BRI E IV-C. HA
FILN.

1.2.5 2R 42 9% 32 52 4 i HE M Masson e (%,
62 S N B N L 2H 2 Gk () AR A
1.2.6 FF 4 et 28 R AV WA 2 Wibnif = IR
200054 5 55 - U0 B 1 I 28 S 22 AR 2510

(49

TR

Baishideng® WCJD | www.wjgnet.com

VT OB ERT 2 B 7 ) M (D) AR
o (G): GOV X K JH [ TE RAE, FF/Nit Py
TCHRAE; GUIR X GERE, /N P 4l s 2
DHUTHIRIRSE, G2IL4E X B L S IRIRAE, /I
PN A AR P, ASCIRIR BT g R MA; G3
T DX P R S RN BT, /IS i P JEF 4 2 1
R SR AL B AR B3R 0 G4V X o s IR
RIE, NN S, R AN/
Q) LT HEA TR BE o WIFRUE(S): SOTE; ST X 41
by K, RIPRSE A R/ 2R 44k S2TTAF IX
JE 2T 4k, 2T 4R R TE R, /25O 5 S3
LRYE R AT/ g5 2R L, JEHTFIEAL; S4 5T
Ak, FESERRT 2R, sRig L4, By
W% 140 40 L ] S A [ P D A B AR /NI TS R

it Z AR K R HSPSS17.0% 423 #1,
i K Hmean+ SD3R IR, £ 21 I E LR H
J7 2250 W, AL AL LIRS LS D-2k6 56, £<0.05
hEFAGA R XL

2 BR

2.1 HEZ & X JEAH /Nt S540 1E 4042
PERBE, T IX TG ARIE 40 I (B 1A); 1wk
> HIRIE, 1/ AR ZUG A, I XA
/D G IR, /N AT LS KRR B
1B); 4 wkZH o] W41 B RAE AR B B RIUAS [T RE S
TR IRE, 98 40 LB A A 82 (K1 C); 8 wkLIE
E AN R ANEP NN e el (SR ID))
2.2 Masson# &, X FEZH Y ACAE Sl s I
DRSO HE(FIE); 1 wkis T4 408 X AN
Hh bR AT AR R IR AT 4E (B 1F); 4 wki £F 4
i) B A B S (LG, J S £ A 9 P AR SEE A 2 2T 4
Btk (EJCSE 480 S 8 wkIN R H 1 A= 1) i
JREFYELe. oy RO NASE BN (] TH).
2.3 A R A B S (st R Bivh
Y EWikritt, 455 HEf Masson#t (a4 1, H
T AN iz B0 ABE TR A ) 4 531 50 B 2 o AR 1
B,

2.4 B4R doiF AT A A3 AT T ALH AL I
T 22 S PR bR bl 4 2 1N () S K AR IR T s, £E8 wk
5B g (K2, K2A, B). AST. ALT. IV-C.
LNKHAR I 1wk 505 24 6 2 )
(P>0.05), 4. 8 wkZH 50 M2 220 A3 W 1k
X (P<0.01, P<0.001).

2.5 REVAR VSAELM Z 0L S5 AA7 G 1/ BB
ST S U, HUOHEVR 2 £49°40.9 em, Vs{EFEA
25 ZIN ] ) S AT S R (1L, E2C), 23051 0

Wi £ E

Bai¥ ¥ VTQESL
M LEHRITT B
JA, Zhang % iE 52
VTQH# R E# ¥
BT KRR 4
¥ ERRAW. Wi
AT A8 AL BT 55 04
s B W B ¢ 4t
MR R N A
HEBVTQH K
FRE. AR A
T E& FH R
HVTQH 7 F &,
N BT A Y e
PEAZ A A AT 4L R
BEAT B & 09 A

.

2014-03-08 | Volume 22 | Issue 7 |



966 ISSN 1009-3079 (print) ISSN 2219-2859 (online) HHFHLA MG 201493088  $22%  $E7H
AR T ® 2 NEABIMERISHFE (mean + SD)
NEFR EE$
— R R BT & e
Z 224’1;7 i W;[ ;’: ;| AST(U/L) ALT(UL) HA(ng/mL) IV—Clng/mL) LN((ng/mL))
Ye ik, bd
BRI e, Control4  40.700 +3.230 41.500 + 6.500 39.471+2.124 156342779  20.805+5.087
W ik i & 5 1 wkeH 63.470 +9.050 60.700 + 9.030 56.243+3.531 25290+5514  37.166+9.321
\;TQ*;;‘TE }22 4 wkéB 196.920 +43.490°  171.500+35.060°  83.600+6.008" 41.326+6.148° 59.649 +4.608°
L & iE 5 R y d d d i 2
sk, VT %, 7 8 wk¢E 535.890 + 127.140° 408.800 + 148.530° 123.830+6.339" 77.693+3.359°  81.982 + 12.629
B 3R AF & LA 5

ERRE, fo % A
HWBHw., &
B G FH A,
F) R AR AT
WRGNFHE
Bk, I AR
e T 48 47 B bk AR
FEH B, BmE
UL Ky 3 AE BT 4F 4
%8

(49

TEE
Jaishideng®

®P<0.01, °P<0.001 vs ControlZH. AST: [ IR SRS EEIHE, ALT: RaMEEERES; IV-C: IVERE; HA: BHRAE,; LN: BAE

1 FBLABIBVHE( x 400). MassonZrea( x 100)B R ETMEIVSE. A: controlZH; B: 1 wkZH; C: 4 wkH; D: 8 wkH; E: controlH;
F: 1 wk?H; G: 4 wk?H; H: 8 wk?H; I: control?H; J; 1 wk?H; K: 4 wk?H; L: 8 wk?H. Vs: VTQIE (.

SFIZH1.15140.101, 1 wkZH1.29540.059, 4 wk
411.923+0.076, 8 wk412.515+0.153, H:rh1 wk
2055 AL TE 22 5 (P>0.05), 4 8 wkZH 5% i 41
Ze M B AT 8 2 M L (P<0.001).

3 e
P 6 2 95 = A M DX, 9 2 o DL PR S v i g

WCJD | www.wjgnet.com

2, HET R & ™, T didb 2 PRk KT
g R AR R R b i B R, HLIT 4T 4 A o B
AJ LR AR 30 B IR MR T Rl A R P TR
A, LR R I A AL AT IER 2 . CCLiB
SHFEF YA L AL 2 MR R AR R AT 5T
I A TR By 2 W 5% T JTF 2 2R 45 ) 1) s B AR Ak
HE M MassonZs 8l 5 A 1] 41 7] JH- 21 2R 45 44 B

2014-03-08 | Volume 22 | Issue 7 |



RZEZE, 5. NP2 SCERZHT ) ST 4L 967
A 800 B 150 mi:A2E
—@— AST (U/L) -@- HA (ng/mL) A F A R F
& ALT (U/L) = —&- [V-C (ng/mL) AT 4F G A AR
= 600 + £ —A— LN (ng/mL) kAR T A 0
=} 2100 Wik, HLANT
= = VTQ A 3 4 422
5 400 | 3 LeyEa, AEA
3 oy 2 44 4 W6 Kk
g ool R PN
= g 0 YeAL A A0 AR 3 R
= =3 VTQIE# .
0 Il Il Il Il 0 Il Il Il Il
Control 1 wk 4 wk 8 wk Control 1 wk 4 wk 8 wk
c 3
N - VTQ (m/s)
£
=
> 2t
SN
b
B
g\E
E T
}é
0 L L L L
Control 1wk 4 wk 8 wk

B 2 MESERRVIGUIEREE. A: ASTRALTIEES:; B: HA. V-CRLNMHEES, C: VIQIIEES:. AST: [14H
BRI RS R ALT: NGRS R EAERSR; IV—C: IVAURE; HA: BIARRS; LN: EREEH.

CCL AR IS 8] PRI E 1T A0 R AR A Y () 224k, AR
P TN 27 25 I JE TS 801 70 9(G) S AR Ak 1)
53 WIRRUE(S) 2B W, Jerh SO R ToIH 4T 44k,
ST IR LT YEA P FE e B2, SARTR IF AT e b e
B d o, CUAR) R R L. SEER AT wk
/NEUFIE(100%) 48 TG 1S0, 4 wk/)s BT IE(78%)
JG3S2, 8 wk/ R IE(87.5%) A G4S4, HI8 wk
B LA SRk, BRI, A SCaE /S R4 4
AABE TR SR AR AN 28 4 4 A0 R 3 2 3 A
D).

JH RS A A A A e o A DN 1) A B, 1L
DAL J& A7 RS A HL 52 2 A 1) R RS, i A
A KIEEHZ, PriL~sK— M Jo ) s ped i
R Bl b ok ka4 AE AL FRPRAS T ALTHY
A S WL IE S B AR E, TTHA L IV-CFILNAE
I EF A TS R R 4R AR, A AT] =25 e ts
S (K S AT AR IR Y, BDAST. ALT. IV
-C. LNAHA SAMEFRBE, S T 1 X
JH- AT AEACRE B, AR5, R I LG 27 bk
FARBRIT, IR 5 2] (] G K2R T T 5, 228
wk AL F| g, AST. ALT. IV-C. LN. HAK
M R1 wkd S0 RA T ZEN, 4. 8 wkdl 5X)
W2 720 BT B Ve X, & UL TS “# FR Ak

(49

TR

Baishideng® WCJD | www.wjgnet.com

M &5 HEIEA BT = G R, $om /N U AT
CTAEACE T INEE. T I HE &z Masson s (o 0 42
N BRI DD R I, 5 38 2 A i o 4y 24 1 [) 4
K MK IR AL IS0 28 wk A F i 3T A £ [ S4
W1, 5 AR 403G 2 A0 B R s B
PEoR FAR L 2R i b AR A B8 S i) B
LRI 2 1.

VTQEI T ARFIURBL AR, 5% # 1k
AR T B A 2 WUt s AN [R], A A2 i1l
ML gm . TR VRS, R S R AT A
U )5 T AR R, AT AR A5 s e JH 4 2R ik
T 5 (240, Wb PPl BT 4 AL FERE . A
g, RV T QR I A A IR 41 rh By )
B FEANR], B T 4eAb FEFE kR, VTQIY
DIME BT K, 1wk 55 A L TE 2 52, 4
wk41 8 wk41 5% R AIH L HAT W 2 1 Z 2%
B MRS AL BTV 18 5 I3 2% 55 FR bR A
KO3, ABATTZ TRV S G T i 5, [R)RE T
5 AR A 3 00 =5 V T QIR 48 KA £, B
VT QI AL A5 1ML 2 FE bR A vs BIAS A AH— 3,
FERV T QINME A8 fb B BB S WIS BRUTF 41 44k,
1153 191,

KLk, AWF5T N IV TQH HA S5 L4k

2014-03-08 | Volume 22 | Issue 7 |



968 ISSN 1009-3079 (print) ISSN 2219-2859 (online) HFRELNBIFE 2014F3888H 52286 78
W@ 5 #M MFEHR— B 25 5, %%VTQ}&*EVZ\ W i 2T tography. Gastroenterology 2008; 134: 8-14 [PMID:
A BRI W . . S N 18166342 DOI: 10.1053/j.gastro.2007.11.053]
VTQ# H AL # HEALFR I B AF AR TE, RATRUF 12 %5 8  Saleem S. Elastograph}j gancl its role in breast can-
%#ﬁ‘iﬂ'lf‘ré‘ﬁ"ﬁjg i, {H &G R 8 o iZ 4 ) 15 A . B A BT 41 4k cer screening. | Coll Physicians Surg Pak 2009; 19:
R, #=VT R . - :

Kkt LI, BRPIOARRAL GRS
iiﬂﬁﬁéﬁ?f% TR, KRR EVTQE ARG HIAC T FH WITHDRAWN: Acoustic radiation force impulse
M, R LA RS D B . ) ions.
b & BUHLR, 0 ML, o (e, s () oot el b e
e S VR A £T 4 LR B 0 AT TR, 21723683 DOL 101016/ rad 201.06039)
- s L 74 e 1T 2T OB I 10  Shuang-Ming T, Ping Z, Ying Q, Li-Rong C, Pin
FAANAE. 15 i i s 3 S VA A A R éﬁf%ﬁ,ﬁﬂﬁﬁXﬂ'FjVTQ Z, Rui%ZhengL. Use;gulness ff acoustic fadiatiorgl
fﬁ B"] T'Ej lqi:l 5 U\ﬁﬁ @_\T T‘TEA,J‘ @ % ﬁi ﬂ] ?’% Eﬁ ‘]ﬁ % E](J 142 force impulse imaging in the differential diagnosis
" S / A N of benign and malignant liver lesions. Acad Radiol
WA, ALITEFEEAL A QIPEIS WL L A 2011; 1%: 810-815 [1§MID: 21419668 DOI: 10.1016/
5. j.acra.2011.01.026]
11  Clevert DA, Stock K, Klein B, Slotta-Huspenina
N J, Prantl L, Heemann U, Reiser M. Evaluation of
4 B Acoustic Radiation Force Impulse (ARFI) imaging
1 Montalto G, Cervello M, Giannitrapani L, Dantona and contrast-enhanced ultrasound in renal tumors
F, Terranova A, Castagnetta LA. Epidemiology, of unknown etiology in comparison to histological
risk factors, and natural history of hepatocellular findings. Clin Hemorheol Microcirc 2009; 43: 95-107
carcinoma. Ann N'Y Acad Sci 2002; 963: 13-20 [PMID: [PMID: 19713604]
12095924 DOI: 10.1111/j.1749-6632.2002.tb04090.x] 12 Gu]J, DuL, Bai M, Chen H, Jia X, Zhao J, Zhang
2 Okazaki I, Watanabe T, Hozawa S, Niioka M, Arai X. Preliminary study on the diagnostic value of
M, Maruyama K. Reversibility of hepatic fibrosis: acoustic radiation force impulse technology for dif-
from the first report of collagenase in the liver to ferentiating between benign and malignant thyroid
the possibility of gene therapy for recovery. Keio | nodules. | Ultrasound Med 2012; 31: 763-771 [PMID:
Med 2001; 50: 58-65 [PMID: 11450593 DOI: 10.2302/ 22535724]
kjm.50.58] 13 Milani S, Herbst H, Schuppan D, Hahn EG, Stein H.
3 Safadi R, Friedman SL. Hepatic fibrosis--role of he- In situ hybridization for procollagen types I, IIl and
patic stellate cell activation. MedGenMed 2002; 4: 27 IV mRNA in normal and fibrotic rat liver: evidence
[PMID: 12466770] for predominant expression in nonparenchymal liv-
4 Ismail MH, Pinzani M. Reversal of liver fibrosis. er cells. Hepatology 1989; 10: 84-92 [PMID: 2737606
Saudi | Gastroenterol 2009; 15: 72-79 [PMID: 19568569 DOI: 10.1002/hep.1840100117]
DOI: 10.4103/1319-3767.45072] 14 WIEEFESEYYR SHEE DR RS2 W
5  [HfeR, SR ARG IS AITEE. & B REIR T 2. HhAEFIEREZeE 2000; 8: 324-329
AEIFIRE 2% 2008; 16: 165-168 15  Parkin DM, Bray F, Ferlay ], Pisani P. Estimating the
6 Shi J, Yang G, Tao Y. Value of high-frequency ultra- world cancer burden: Globocan 2000. Int | Cancer 2001;
sonography with virtual touch tissue quantification 94: 153-156 [PMID: 11668491 DOL: 10.1002/ijc.1440]
in diagnosis of breast pure mucinous carcinomas. 16  Tangkijvanich P, Kongtawelert P, Pothacharoen P,

(49

TEE
Jaishideng®

Chinese-German Journal of Clinical Oncology 2012; 11:
445-448[DOI: 10.4172/1948-5956.1000108]

7 Rockey DC. Noninvasive assessment of liver fi-
brosis and portal hypertension with transient elas-

WCJD | www.wjgnet.com

Mahachai V, Suwangool P, Poovorawan Y. Serum
hyaluronan: a marker of liver fibrosis in patients
with chronic liver disease. Asian Pac | Allergy Immu-
nol 2003; 21: 115-120 [PMID: 14629129]

B M Bp LR

2014-03-08 | Volume 22 | Issue 7 |



