HSP20 Is Associated with and Represses PI3K in HCC
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Figure 1. ERK, MEK, AKT and Ras do not directly interact with HSP20. (A) The expressions of HSP20 and GAPDH in the pre-
immunoprecipitated cell lysates of control empty vector (lanes 1) or HSP20-overexpressing {lanes 2) HuH7 cells were determined by a Western blot
analysis (total). The empty vector and HSP20-overexpressing HuH7 cell lysates were immunoprecipitated (IP) with antibodies for AKT, ERK, MEK and
normal rabbit 1gG followed by Westemn blotting (WB} using HSP2¢ antibodies (lanes 3 and 4). Immunoprecipitation of AKT, ERK and MEK proteins in
the HuH7 cells transfected with empty vector or wild-type HSP20 vector was confirmed by WB using AKT antibodies, ERK antibodies and MEK
antibodies, respectively (lanes 5 and 6). (B} The expression of Ras in the pre-immunoprecipitated cell lysates of control empty vector transfected {lane
1) or HSP20-overexpressing {lane 2) HuH7 cells were determined by a Western blot analysis (total), The empty vector transfected or HSP20-
overexpressing HuH7 cell lysates were immunoprecipitated (IP) with HSP20 antibodies followed by Western blotting (WB) using Ras antibodies {lanes
3 and 4). Immunoprecipitation of HSP20 proteins in the HuH7 cells transfected with empty vector or wild-type HSP20 vector was confirmed by WB
using HSP20 antibodies (lanes 5 and 6}

doi:10.1371/journal.pone.0078440.g001

HSP20 also Interacts with PI3K in Human HCC Tissues
Because stable cell lines do not always accurately reflect the
clinical situation, we also examined the interaction between PIZK
and HSP20 in human HCC tissue specimens, We have previously
reported that the HSP20 expression levels are gradually decreased
with tumor progression [23]. Although the HSP20 protein levels in
the stage III HCC dssue samples were much lower than those in

phospho-AKT (Ser-473) et QENwwe  weeus

phospho-AKT (Thr-378)

oraLAKT the stage I HCC tissues, as described previously, we found that the
Lane 1 2 3 4 5 PI3K p83, PISK pll0a¢ and PI3K pll0OP proteins are all
LY294002 (M) 0 0 3 10 30 cxpressed in stages I, II and III human HCC (Figure 6A). We
also showed that the ¥ISP20 in the HCC tissue samples was

TaFa - * * * M coimmunoprecipitated with PI3K p85, PISK pl10a and PISK

Figure 2. PI3K is an upstream kinase of AKT pathway in the P110B suggesting that the HSP20 protein also directly interacts

HCC cells. HuH7 cells were treated with the indicated doses of
LY294002, an inhibitor of PI3K, for 60 min and then stimulated with
20 ng/ml TGFe for 10 min. The activities of AKT were determined by the
levels of phospho-AKT (Ser-473) and phospho-AKT (Thr-378) using a
Western blot analysis,

dei:10.1371/journal.pone.0078440.g002
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with the PI3K protein in human HCC tissues i vive (Figure 6B).

Discussion

HSP20 reportedly interacts with several cellular proteins, such
as 14-3-3 and actin [30,31]. We have previously shown that
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Figure 3. H5P20 represses the PI3K activities in the HCC cells.
The HSP20-overexpressing HuH7 cells were stimulated with (B) or
without {A) 20 ng/ml TGFa for 10 min. After stimulation, PI3K in the
cells were immunoprecipitated followed by determination of the PIP3
producing activities. Values represent the means = SD (n=8), %
P<0.05.

doi:10,1371 /journal.pone.0078440.003

HSP20 inhibits the AKT signaling pathway in HCC cells {24]. In
normal cardiomyocytes and mesenchymal stem cells, HSP20 has
also been shown to interact with phosphorylated AKT and
preserve its activity [27,32]. In the present study, we first

HSP20 s Associated with and Represses PI3K in HCC

investigated the relationship between HSP20 and AKT in HCC.
However, we were not able to observe a direct interaction between
the HSP20 and AKT proteins in the HSP20-overexpressing HCC
cells, It is possible that the effects of HSP20 on AK.T might differ
between normal cardiomyocytes or mesenchymal stem cells and
HCC cells. The binding partner(s) of HSP20 and their interac-
tion(s) might be dependent on the cell types.

Therefore, to explore how HSP20 regulates AKT signaling in
HCC, we focused on the interaction of HSP20 with PI3K, an
upstream kinase of AKT. We found that the PI3K activity was
down-regulated in the HSP20-overexpressing HCC cells com-
pared with the control cells. It has been reported that an increased
level of the PISK p85a regulatory subunit inhibits the PISK
activity [38]. However, the amounts of both the PI3K p83a and
PI3K p110c subunits in the HSP20-overepressing HCC cells were
similar to those in the control cells.

PTEN negatively regulates the AKT actvity at a point
upstream of AKT, and the loss of PTEN function leads to the
constitutive activation of the PI3K-AKT pathway [17]. Therefore,
we examined whether HSP20 affects and/or associates with
PTEN, a phosphatase of PIP3, in the HSP20-overexpressing HCC
cells, However, we were not able to find any effect of HSP20 on
the PTEN protein expression, and no interaction between HSP20
and PTEN was observed. It thercfore seems unlikely that HSP20
can regulate the activity of PI3K via the protein expression levels
of either the PI3K or PTEN proteins,
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Figure 4. HSP20 does not affect the expression of P13K and PTEN in HCC cells. (A) The protein levels of PI3K p85 and PI3K p110x subunits
in empty vector transected {lane 1) and HSP20-overexpressing (lane 2) HuH7 cells were determined by a Western blot analysis using PI3K p85
antibodies and PI3K p110« antibodies. (B) The expressions of PI3K p85 mRNA and GAPDH mRNA were analyzed by real-time RT-PCR. The relative
levels of PI3K p85 were normalized by GAPDH. The values are the means ® 5D {n=3). {€) The protein levels of PTEN in empty vector transfected (lane
1)} and HSP20-overexpressing {lane 2) HuH7 cells were determined by a Western blot analysis using PTEN antibodies. (D) The empty vector
transfected {lane 1) and HSP20-overexpressing (lane 2} HuH7 cell lysates were immunoprecipitated {IP) with PTEN antibodies, followed by Western
blotting (WB} using HSP20 antibodies. Immunoprecipitation of PTEN proteins in the HuH7 cells transfected with empty vector or wild-type HSP20
vector was confirmed by WB using PTEN antibodies.

doi:10.1371/journal.pone.0078440,g004
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Figure 5. HSP20 directly interacts with P13K in the HCC cells, (A} The empty vector transfected {lane 1} and HSP20-overexpressing (lane 2}
HuH7Z cell lysates were immunoprecipitated (P} with antibodies for PI3K p85, PI3K p110x and PI3K p110p subunits, followed by Western blotting (WB)
using HSP20 antibodies. immunoprecipitation of the PI3K n85, PI3K p110w« and PI3K p1108 subunits in the HuH7 cells transfected with empty vector
or wild-type H5P20 vector was confirmed by WB using PI3K p85 antibodies, PI3K p110e antibodies and PI3K p110p antibodies, respectively {lanes 3
and 4). (B and C) The empty vector transfected (lanes 1) and HSP20-overexpressing (lanes 2) HuH7 cell lysates were immunoprecipitated {IP) with
antibodies for HSP20 {B) or normal rabbit gG (C), followed by Western blotting (WB} using PI3K p85 antibodies, PI3K p110« antibodies, PI3K p1108

antibodies or HSP20 antibodies.
doi:10.1371/journal.pone.0078440.9005

In this study, we also showed that HSP20 associated with the
PI3K p85 subunit and PI3K pll0 subunit in the HSP20-
overexpressing HCC cell line, Furthermore, we demonstrated
that there was an interaction between HSP20 and PI3K in the
clinical specimens from patients with HCC. Both the PI3K p85
subunit and PI3K pll0 subunit were immunoprecipitated
simultaneously by HSP20 antibodies. HSP20 might interact with
PI3K p85/pl10 dimers. It has been shown that the binding of
phosphoproteins to the SH2 domains of PI3K p85 activates the
PI3K p85/pl10 dimers by inducing a transition from an inhibited
to a disinhibited state [20]. Therefore, it is likely that the
association of HSP20 with PI3K p85 and/or pl10 dimers may
prevent the interaction of phosphoproteins with the dimers and
inhibit their activation, thus resulting in the suppression of HCC
proliferation. There is a possibility that HSP20 directly binds to
one of the subunits of PISK dimers and that another subunit of the
PI3K dimer is coimmunoprecipitated. In cases of HSP20 binding
to the PI3K pll0 subunit, it is likely that HSP20 directly
suppresses PI3K  activation in response to growth factors
independently of the PI3K p85 subunit. On the other hand,
when directly associated with the PISK p85 subunit, HSP20
strengthens the regulatory role of the subunit. However, the
precise molecular mechanisms underlying the regulation of PI3K
by HSP20 in HCC cells remain to be elucidated.

It has been reported that FIK3A and PIK3R1, the genes that
respectively encode the PISK pl110c and PI3K p85 subunits, are
somatically mutated in many cancers, including liver cancer, and
that these mutations promote the activation of the PI3K-AKT
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pathway and oncogenesis [34,35]. Additionally, upregulated levels
of the PI3K p1108 subunit could induce oncogenic transformation
[36]. Therefore, strict control of the PI3K activity is important for
preventing oncogenesis. Based on our results, it is probable that
the interaction of HSP20 with PI3K and its inhibition of the PISK
activity in HCC might play significant role in HCC development.

Currently, the PI3K pathway is considered to be an attractive
target for therapeutic intervention in cancer. One PISK inhibitor,
an improved wortmannin analogue, PX-866, is currently being
evaluated in clinical trials in patients with advanced solid tumors
[37]. CALI10], a PI3K pll08 selective inhibitor, reportedly
demonstrated a clinical benefit in patients with relapsed or
refractory indolent non-Hodgkin’s lymphoma, mantle cell Jym-
phoma and chronic lymphocytic leukemia [19]. These findings
suggest that PI3K is indeed a valid target for cancer therapy.
However, the details of HSP20 behind controlling PISK activity
are still not fully known and further investigation should be needed
to elucidate the precise role of HSP20.

Although we have previously shown that HSP20 inhibits not
only the AKT pathway, but also the ERK pathway {24], we were
unable to find any interaction of HSP20 with ERK and MEK. It
has been reported that the Ras protein acts at a point upstream of
both PI3K and ERK. [38]. However, we found that HSP20 did
not associate with Ras in the HCC cells. PR-39, an endogenous
antimicrobial peptide isolated from pig intestines and neutrophils,
was reported to bind and inhibit PI3K, and it also decreased the
MAP kinase activities and cyclin D1 expression [39]. It seems
likely that the HSP20 in HCC might have an inhibitory effect on
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Figure 6. HSP20 interacts with PI3K in human HCC tissues. (A) The protein levels of HSP20 and PI3K p85, PI3K p110e and PI3K p110B subunits
in stages I, !l and Il human HCC tissues were compared by a Western blot analysis. {B) The lysates from a stage ! HCC tissue were
immunoprecipitated (IP) with antibodies for PI3K p835, PI3K p110a PI3K p110B or normal rabbit IgG followed by Western blotting (W8) using HSP20
antibodies. Iramunoprecipitation of the P{3K p85, PI3K p110x and PI3K p1108 subunits in the stage 1l HCC tissue lysates was confirmed by WB using

PI3K p85 antibodies, PI3K p110a antibodies and PI3K p110f antibodies, respectively.

doi:10.1371/journal.pone.0078440.9006

the activation of PI3K and MAP kinase, similar to PR-39. Further
investigations are necessary to clarify the exact mechanism
underlying how HSP20 affects the development and progression
of HCC.

In conclusion, our findings strongly suggest that HSP20 directly
associates with PISK and regulates the PI3K-AKT activity in
human HCC.
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AR (X 10°/uL) 12.9(1.2~90.7; 14.9(4.3~29.1) 0.749
AFP (ng/mL) 26.0 (0.3~660,000) 43.8(2.4~430,000) 0.221
AFP-L3 (Rl Bt =10%) 242 103 17 ' 8 - 0.821 ¢
PIVKA- It (mAU/mL) 105(5~75,000) 998 (5 ~75,000) 0.027 i
A HT%1E (em) 3.1(0.7~17.6) 55{1.0 ~12.6) 0.099 I
R {E s (5, - B %) 238 212 15 " 21 0.289 i
PURRBVOBIL L L. "81)) 383 62 29 7 0.509
Stage(I 1L -\Il.- NA VB) 94 155 100 83 11 8 5 8. 12 3 0.018
SRR I (5R) 1.5(0.1~15,9) 0.6(0.1~5.1) 0.004
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T & o 7= reactive lymphoid hyperplasia @ 1 1

M £ B/ B
& B ZH &R
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DL, AESIRENRE L DI L RSENEIRE
FOBITEE>ZORBEENTAR L.

US TR T &9, CTAP TRBIUSE, CTHA CRHBERSWAEREWLERE L LT
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LA L CTHA BRI o v FiEd® 3% 7, EOB &R MRI REFMIEA T

b HERE AL A 2 FRHIRRE 3 DB B 2R & e d o 72728 Single level dynamic CTHA (SL-CTHA)
ZHEAT L7z, SLCTHA TRHL.LEO—B iR EEESASBR N FHRESEETE T
JEESE T BT S6 SF40-UI BN « MRIER AT % ME4T U 72, S S FIRIE JoEE B U B D — BR1ISH
AL % & & reactive lymphoid hyperplasia (RLH) &2 L7-.
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TEHRET 5.
HR5|FRE
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&I

Reactive lymphoid hyperplasia (RLH) iZZEM4: 1) >3
JEWCEPS 5 U BRI A D 5 REEECH 5.
FRCRAET 2 ORFEECH T, FHRRE HCCO) &
OEANIEEICERETH AP, SEHbhbhit Single
level dynamic CT during Hepatic Arteriography (SL-
CTHA) %47V, HHCOEEEEINET S LT
&7 RLH B L 0HRET 5.
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B 718, i
By : FFEERE.
RIGHE : T _EzekL,
WEAFRE : BT - SRKVE - BWER LR LEL.

reactive lymphoid hyperplasia
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BRE  ERR 2349 A, LR - EBELERK
BENREZZ L. B LB LENRASRE
TINEERIREHR LB N. ARSENHIRE
HEEMIHT ShBRARKL oo, BHLRKEB O
SEFEA THAT L7255 MRI BRE CIFER PR S h,
BEOOARE 2o,

ARBRRSIEIE © 55 1605 cm, 1&E 539 kg, K& 365
B, DA% 63/45%, ME 134/55 mmHg. BEESD
FHgREFLITEFHTREED D o7
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DEPFRET #3872 HBs UlE - HCV Hifkidc
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BRI TH o7 72 HCC DIER < — & — 13k
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84



26 756

i

4

54 %11 % (2013)

Table 1 Laboratory date on admission

WBC 5120 /uL TTT 30U IgM 63 mg/dL
RBC 299 % 10* /uL ZTT 106U T-Cho 115 mg/dL
Hb 95 g/dl. | AST 25 TU/1 Na 138 mEq/L
Het 267 % ALT 17 1UN K 40 mEq/L
Pit 24x10% /UL r-GTP 57 10 Cl 103 mEq/L
PT 78 % T-Bil 1.3 mg/d! CRP 0.04 mg/dL
APTT 94 % ALP 215 1U/1 ANA 40 i
HBs-Ag (=) ChE 147 10/1 AMA-2 5.0 skifh
HBs-Ab {(-) LDH 171 10/1 Anti-LKM-1-Ab 5.0 it
HBc-Ab (+) BUN 83 mg/dl SMA 20 i
HBV-DNA (-) Cre 04 mg/d! Insulin 3.1 ulU/mlL
BCV-Ab {(-) TP 7.0 g/dl hyaluronic acid 238 ng/mL
ICGR (15) 6.50 % ALB 39 g/di AFP 2.7 ng/dL
HbAlc 42 % 1gG 1071 mg/di- | AFP.L3 0.5 % Hi
IgA 335 mg/di PIVKA-IL 140 mAU/mL

ICG-R (15} indocyanine green test {score at 15 mins)
ANA: antinuclear antibody.

SMA: smooth muscle antibody.
AMA-2: anti-mitochondrial M2 antibody
Anti-LKM-1-Ab: antiliver-kidney microsome-1 antibody

Fig. 1 It was difficult to identify the tumor on the plain, arterial and equilibrium phase.
Only on the portal phase, we can identify the tumor as a slight low mass.
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Fig. 2 Magnetic resonance images (MRI) showed a low intensity lesion in in-phase/opposed phase (a/b) on T1
weighted image and a high intensity mass lesion on T2 weighted image. (¢) On the diffusion-weighted image the
mass was identified as a hyperintense nodule (ADC value b= 800: 0.73 X 103 mm2/sec). (d) The tumor was identi-
fied as a hyperintense nodule on the early phase {e) and it was washed out on the late phase of Gd-EOB-DTPA
enhanced MRI. (f/g) On the hepatobiliary phase, the tumor was observed as a hypointense nodule. (h}

BEEB B A/ AR MRIBRE (Fig. 2) © BEEF B4 MRI
T S6 3B T1 3 ¥ H 44 T in-phase (a)/opposed
phase (b) SEITEAE S, T2 IBHFIE () TIERRBES
OFE 9 mm OJEHEE D sz, Diffusion (d) Tid®e
RPEEROEE L LCHB SRz, ADCmap(B=_800)
Ti& ADC 18 0.73 L {&fE% /N L7z, Gadolinium ethoxy-
benzyldiethylenetriaminepentaacetic acid (EOB) % H
W ER MRI RECRBIIREIHE (e) Tl
NE D% washout (/g) OFTAFED bRz MR
EEHE () TRPPEEFTORE & LTHB S,

EHHBEERE (Sonozoid®; Fig.3) 1 EEIIB
T— FCiR s h o725, BIREMHECEEN
IR B2 B (3, b, o), ZOBREEIHL
FBENT(d, . PIRENMAETIE washout Eh, #
MERTELERREFRE LTHEB IR @.

CT Angiography : CT during Arterial Portography
(CTAP) TIMEFRIUR %R L, CT during Hepatic Ar-
teriography (CTHA) BT EBE ED O
72985, BEHTRBELI RO FBREORTRIZED
ol

SL-CTHA (Fig. 4) : EEZEH» o 25l
izt (a, b), FOLHO—FFBEENT (c, d e)
B oo FREREDEPo 3, g h). FmE
BRRED IS FIRAZER TNy F - F7YHE
BEREZRETSHMARED 2P o7,

UEOFERLY, BorikoorBRHFRIZDS
hipdholz L LEMLL: HCC HBETETRE
WS L & 2ANFRBEeRLE S0
T S6 EBA-E0RRAT - FERERS AT 2 MEfT L 7.

BHER (Fig. 5) : BHHRICROT 2 EE0E
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Fig. 3 Sonazoid enhanced ultrasonograms showed hyperperfusion in vascular phase. The entire tumor
was perfused in the late phase, and had perfusion defect in the Kupffer phase.

Fig. 4 The tumor showed a early enhancement, hut the central of the tumor was not enhanced. The conona
enhancement could not be detected.
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Fig, 5 The histpathological findings of the tumor showed a lot of lymphoid folki-
cles with germinal center. It had central fibrosis. CD20 was positive, CD3, CD138,
IgG4 and Bcl-2 overexpression were all negative,

WEBEETEBE L T, RS o AEMRBE
B BRELDZ LAFBEEORR L RD dh o,
L& L AR DA & — B0 JF ISR PIIRER & A0 EIR
DOEEFRRPAHETH o 72, FIIRBICEEE ORI
EEoTw BEEIEERZHTERLSHOBRL
72U VoSBRTER SR, RO —HRELE R
T/ EEHBEREILTBLT, RERATR
CD20 kg, CD3CDI138, BUFIgG4 kfetEtdh o7,
Bel-2 BEEZRIFED b h o7

PLEX Y EEE RLH, FRFIZMBRBDPEE - &
EHIRE % RORERTR L BE U TRHREMIRELE
SELBE L. HHRERRIIRFTE I5%E, AER
{ABEEL7Z:.

£ =
RLH RGO RIGHEBEREZRL, @er0y vi8
EROREIN 7 { polyclonal ZIEFEZ DS DL ER
Bdh, BEY BRSSO RBEEZED S
BMEEYChH D, HILE - I - IBE - EMELIcAEL

B2 RSN TWBY, FICRET % RLH 33k
BEHTHY, BETTIOAPREEL TS,
ZOEHICHLTIHE—SNTB LT, B ¥ (he-
patic pseudolymphoma) % nodular lymphoid of the
liver % KR4 RRBATHRE I LT §BTIRA
PR ORERL Y VB ORFICE 2EBEAL S
CEEEEL, BRENFRILEDETREB®EY) 8
KB (reactive lymphoid hyperplasia) *° 5
T RERIBTERE (reactive follicular hyperplasia) % &
DEHFEPER SN DB T LBV,
1983 4 5 2012 £ 3 COHMICEZ P ML v
T [HEB), [reactivel, [lymphoidl, [&E®K], Thy-
perplasial[ 51 73§ |, [pseudolymphoma & —7—
FTRERTRWTREL/ZL 25 B8P HEERT
BY, EGAHREIX 166 (Table2) Tho7z. EfOH
HAEIE 64 (38-77) ®THY, BH2H - xHE14HL
B S MCREICE Dol 4 FITERITY A M AKESE
FRPZFO LN BERSPERTILE (64%)
FEBIHEEL, RERRMEIZ 17 (7-47) mm Tho
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Table 2 Cases of reactive lymphoid hyperplasia
No.  Author  Year Age Gender E éiigs: dIi‘;Zgge Segment location* (iizn:) Us CT CT (early)
1 Katayanagi 1994 66 F PL  nothing 7 periphery 10 hypo low low
2 Tanizawa 1996 67 F RLH nothing 3 periphery 20 hypo low Slhigh
3 Endo 1996 38 F PL  nothing 7 periphery 18 hypo low peripheral
enhancement
4 Mori 2002 49 F PL CH®) 78 central 18 hypo low high
5 Okuhama 2003 70 M PL  nothing 6 periphery 47 hypo - SLhigh
6 Shiozawa 2004 51 F RLH nothing 3 periphery 20 hypo low high
7 Yoshikawa 2005 58 F PL - 7 periphery - iypo  low -
8 Mehara 2006 72 F RLH nothing 2.3 central 15 hypo low high
9 Ohta 2006 63 F PL - posterior central 16 hypo low high
lobe
10 Takahashi 2007 77 F RLH RK 3 periphery i5 hypo low Slhigh
11 Miyamoto 2007 60 F PL  nothing 8 central 15 hypo low SLhigh
12 Yamazaki 2011 71 F RLH CH({C) 5 periphery 24 hypo low high
13 Yamada 2011 42 M RLH CH®) 3 periphery - - Sllow high
14 Tanaka 2011 62 F PL  nothing 6 central 20 hypo -  high without
central point
15 Osame 2011 60 F PL  nothing multiple central multiple -~ - Skhigh
16 Suzuki 2012 65 F RLH CH(Q) 4 periphery 7 un-  low high
clear
17 our case 2012 71 F RLH nothing 6 periphery 9 un- iso iso
clear

Location™; Was the tumor located on the periphery or central of the liver?
RLH: reactive lymphoid hyperplasia of liver. PL: pseudolymphoma of the liver
CH (B): chronic hepatitis B. CH (C): chronic hepatitis C

surface: the tumor located near the surface of liver

EOB: Gadoliniumethoxybenzyl-diethylenetriamine-enhanced magnetic resonance imaging (MRI)

HBP; hepatobiliary phase
SPIO: superparamagnetic iron oxide

Ope: operative therapy

HP: eliminate Helicobacter pylori from the stomach

Sl.: Slight
~ : unpdescribed
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of liver or pseudolymphoma of the liver {1983-2012)
MRI MRI MRI EOB
CT (portal) CTAP CTHA (early) CTHA (late) (TIWD) (T2WI) (Diffusion) (HBP) SPIO Treatment
low - - - - - - - - Ope
- - - - - - - - - Ope
central - - - low high - - - Ope
enhansement
wash out defect whole Slhigh - - - - - Ope
enhancement
- - - - low high - - - Ope
low defect whole Slhigh - - - - - Ope
enhancement
peripheral defect peripheral - - - - - - -
enhancement enhancement
low defect peripheral - low high - - - Ope
enhancement
wash out defect high ring like - - - - - HP
area .
peripheral - - - Sllow high - - low Ope
enhancement
wash out - - - low high high - low Ope
wash out - - - low high - - - Ope
high with - - - low high high - - Ope
vessale
enhancement
- - - low high high low - Ope
Slhigh with - - - Sllow  Slhigh high low - Ope
vessale
wash out defect whole corona low high - - low Ope
enhancement
Sllow defect whole SLhigh low high high low Ope

enhancement
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7z FRRREFREAESELZEHT2HREIZOR
ol

ESREORE L L CIESBEERE IR
BB —EEE LTINS ZeE L, &EF
RRAETCILER CT, BB FELICRIICE s s
MBEREEE UTHEMENS 2P B\ /2 CTAP
TIHERIR E U &5, SL-CTHA T L7z
WMERFED P o7z (Table 2).

RO DA S HCC L OBNEPEEE 15,4

FTOHRETIRIUASL?R Osame SIBFAL FI v 7 -

¥ CT ¥R oBIRAE CIBE NI ITEIR, PIIROEME
PR TELZEPEINCHARIRE LTHRELT
Wa, ShIZFEIRCIAEIEEMIICIY AThiC
L DEFSNDIEHMBLETR & LTHCC &L DEF
WERTHALELZLNDY, ThODFREZDR
Wik H %\ EOB 12 & A3E% MR R TIEIFHIRRE
FART HCC L RARRES 2R - 0&ICRFRT
1Z7%2 vy, % /- superparamagnetic iron oxide (SPIO) %
AW/ MRIRECTH FRICE AR Sz ho
7=. Zhid Kuppfer If R CIEEIFHIIRAS RLH LB &
BbDFELEWDEEZONS. SHICHESH
FTrIERI S A7 £, B CIIREEICHCC LERIT A D
WA RIET DI R RIZARE TR 2w

ZAEPNT BRI R OPE, /MRS % EFTIR
EITER R T AR ZED. —F CLBREDIR
BREMIRECIREL P REFRED o7 PIRE
JLEHH HDEE - AEWRE»OHLPTH Y,
ZFOMDERVREME LV E, FHHEREFR
A UCIRREMIRTEERKHOTNA K4 viciE

UCHREMIREERE LM L. BB E—F
THHAT & R ho b OO0, CTAP TIEBIUR, CTHA
TRARE SN HERARRIERE LT s,
LU CTHA B Co o #k% 39§, EOB &
MRI MAERTHERAE C & MR % HCC IR LIEES
FRE o lziod HCC & OERIMLE L E X SL-
CTHA 2HATL 7.

SL-CTHA TRHLHBO—EIER SN ofz [
BRI L B R ORI — B L T . L
BoBEMRCE LU COIEFS 5955E% MRIARZE G
DEOAPEEENL WV LRE Z#RELTB Y, Hl(b
BOBBHHREERERVWIREERLTCWS, 0
FIROATHCC &EMT 2 L IEERETHS. L L
e EI» HZMAL L7z HCC o—k & Clkiligo
— PR ESRVCEPREDONE I LIZHHA, B

54 3% 115 (2013)

DERASER Sz kv ) DILHCC & LTIZBa
RETRLZEZ bNB. TOFTRIE SL-CTHA THRRICH
HEh7:, LRH 2ZET 5 & o) &2 WSS
Ehaiw, 5B ELRHEFADERLRFTVLET
H5.

BRSOV TI, £ DERT HCC B HHR &
DENRTE RN AR BIRITORATNS,
LA L—BNCREEEEEZ2 oM TEY, BANE
L7202~ 087§ « ¥ OREBREICE Y
W O/ 2 RO REY D H 5. BHEELITFERCH
THY 2EOZBBBROKIE grade DEMY ~ /308
WEAL-RELW 16202 THS. LIALINIX
VR ICHIBEET R T Y SROXPRRIH Y,
EHRCEREZEEZT) S TBRLES E LTS,
L7:%% C, RLH % 885 EF T RETh MISF &R
hETRIETY, EERJBEBERZTILTH
BERFUBREZRT AT LB TEELLELLNRTVS,
AHETIER A 1 & CHRET L ¢ b e & &5
Td o728, SL-CTHA OREED OFERERETH 2
EHDETHoheEL LR,

TEH
HCC L EMNMRIETH o 72 RLH O—FI & BB L 7.
SL-CTHA OEREHLEIERE ST RVAIXHCC & D
ENO—Bh & & 2 HEEIR SN HCC & DR
EHETH ) SHE ORDENDRKERIAVLELE
P oY (s
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A case of reactive lymphoid hyperplasia of liver mimicking
hepatocellular carcinoma: A case report

Kenta Yamamoto”*, Takashi Kumada”, Seiki Kirivama?, Makote Tanikawa®, Yasuhiro Hisanaga®,
Hidenori Toyoda”, Akira Kanamori®, Toshifumi Tada?, Syusuke Kitabatake®, Ryouhel Hasegawa®,
Takanori Ito”, Yuusuke Andou®, Yuusuke Satta’, Tatsuya Tanaka”, Yasuhiro Sone?, Toshio Fukusato?

We describe a case of hepatic reactive lymphoid hyperplasia RLH) which developed in a 71-years old Japa-
nese woman, At first she admitted to our hospital because of the esophageal varices rupture, After her treat-
ment, she was found to have a nodule in the liver. Her hepatitis viral-associated antigen/antibody was negative
and liver function tests and tumor markers were all within normal limits without her platelet count which was
24,000/ . Gadolinium ethoxybenzyl-diethylenetriamine-enhanced magnetic resonance imaging (MRI) and
Sonazoid-enhanced ultrasonography were suggestive of hepatocellular carcinoma (HCC). CT angiography
showed classical HCC enhancement pattern that tumor had increased perfusion at computed tomography dur-
ing hepatic arteriography (CTHA) and a perfusion defect at computed tomography during arterial portography
(CTAP). But the tumor did not have the clearly corona enhancement. We diagnosed atypical HCC. The patient
was subjected tolaparoscopic partial resection of the 6th segment of the liver and the final histological report
showed idiopathic portal hypertension and RLH, She was discharged without complications.

RLH is a rare benign lesion in the liver. This case is very difficult to get the preoperative diagnosis. But we
have to collect the more information about RLH to avoid unnecessary surgery.
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