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Liver surgery and liver-resident immune-regulatory cells

Hideki Ohdan
Department of Surgery, Division of Frontier Medical Science,
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SUMMARY
Premises for the subspecialty of hepatoimmunology include the recognition that

the liver is an immune-regulatory organ with unique immunological properties.
These properties ensure efficient innate defense against intestinal microbes and
toxins and confer a particular capacity for induction of tolerance. Elucidation of
such characters of liver-resident immune-regulatory cells might lead to the
establishment of novel strategies to prevent/alleviate liver damages during/after
liver surgery. QOur research efforts to understanding immunological properties of
liver sinusoidal endothelial cells, natural killer (NK) cells and Kupffer cells have
been reported in this review article.

1) We have demonstrated that sinusoidal endothelial cells are capable of regulating
T cells with allo-specificity. Enhancing such a tolerogenecity might lead to be a
novel mean to promote acceptance of transplant livers.

2} We have proposed a novel concept to prevent recurrence of hepatocellular
carcinoma after liver transplantation, ie. adoptive transfer of activated NK cells
extracted from donor liver graft perfusate could mount an anti-tumor response.

3) We have demonstrated that the interspecies incompatibility of CD47 significantly
contributes to the rejection of xenogeneic cells by Kupffer cells. Genetic
induction of human CD47 on porcine cells provides inhibitory signaling to signal
regulatory protein a on human macrophages.

THRBBEELAT 5. SO &) LM GIEN

SRS WikbHE A IR 5 T L 13, FEBSVEURO B

R EREOMEY, = F 3y r, &
Bz L, ARbiEZ2E&H LMROLAAT
% lE2s T, IR M MRS, natural killer (NK) #HH,
NKT #ilg, Kupffer #8722 &8 4 2 o 24
BEERTA. ChoOMBRITEIRORESE
BHERRE 2 W B — 5T, BB IR £ A

287

BIZBWTHEEZ P - BT 5L ETT
5 ECIHERICHEERERL RS, KBTI, HR
EREHESERO S BEEAEMRE, NKH#Ee
Kupffer S8 OB EIZE S A28 4 O RN R
L, BEBERBAOIEHIZOWTERT
Bo



2 (194)

I FFERAEEROREREHFEADOEDY

1. FROREREREFEHBICOVT

P B GCEbaEEL LThSh
A7, GERBRABHNVEEILII wOR
R IOBAMIEIEIRIELREN TRV, 838
R B CEEHERE S PR (MHC)
D B TR R 2 AT L 2B, BhiS
ORIEIIHH 2 U < CH BT 246
MEUSEC 57, BHICEETHEZEDH X

2010 Vol 55 No. 3

F7:, Fr—»bOBMIFFEELTVE LY
Ery bz, Fr—CrRR0oMESRZBMLTL
HHEBEZE LRV s, FRBEN KL~
SR IR TR RIBENERENEEI L LD
LEZLNTWAY, ZOX)ZFBHERIZHY
ENLRIEEAIIE, IFEAEET 5 2B
T JEEMHC 29 A 10142 E) D%y,
BRI HEET A0, Kupffer M 223
A CofBERRMRE VY En s by
T%%é@ﬁﬁ@%%@%?éﬂ%ﬁﬁ%@éﬁ

DEEShTnaLY, 159, Lo L, HINEERo RERRIFS
&?&@%%@%K Ebareaz
Bath/c Balb/c BT Lol R, —
Whole HCs LSECs-depleted HCs DRBAFELEN TR Do,
CD4* T cells CD4* T cells Fealdk, v 2O
{division [} 100 idivislon ML TER TR DRI
{ T gsasa | ™ %féﬁffﬁ BT LM, TR
i 2 S | 73R P A
Annexin ¥ BHEMEH TS L AR
L7267,
i . r
o 2. FREROFBRRGE
CD8* T cells CD8* T cells RIDRHTR L
T division: £ 11111 idvislon! | | =77 R L
7+ 654321 0 7+ 85421 0 7 RFESRAI & FARRAY © /8
’ 1ha EERE ROWAHEHRER (MLR assay)
Annexin V BEREN L /o W v oSERI
carboxyfluorescein diacetate
. ; succinimidy! ester (CFSE) 2%
® THIRBRE L, FF—<
) , N A (Balb/c) o) JiF BeckE e M s &
CF3E CFSE stimulator 12, LI ¥ b A
B FERARERETORSETHERBCPRN Y 2A25ET 3, (B6) M) ¥ 758k % responder

Balb/c v O XOFBEEEHE stimuletoric, BEOBY v /%
responder {L LY, CFSE-MLR assay iC &> TFOEBED CD4* B & T
COS* THIRROEMBERLFELEERBF UL, FEEHBEoTRTE
stimulator & UT CFSE-MLR # L A&B8, 94bsBERNEER0EET T
BEBEBUCERTHRBRREN G SOEEROLY, FOHBTHBEREST
FRESUVBET, SBEURKEPRFYRACHBZ LD Dh T, BEA
BH#E (LSEC) 2 REARISBRETE L, BLWTEHBOSE eEessnt,
HCs: hepatic constituent cells, LSECs: liver sinusoidal endothelial calls.

288

IZHv, MLR assay i0 k- T,
TOEREREOCDS B XU
CD8* THila o HEMiEHR & HFH
B AWM L7289, JrEgedl
B8 73 X T % stimulator & L
T MLR assay % L7284,
HAEROHAEHETDH THIRE



MINOPHAGEN MEDICAL REVIEW

B6 CFSE labeled

|

@
S Balb/cSCs 30 fy Irradiation

EC

Pore size, 8um

B6=gelf
.. Balb/c=allo
LSECS: 51 /j =third party
Balb/c-gld=Fasl. KO allo

B

[ LYETS FEA T —
/ | = : i | LSECICFasLp' uga, I
[ L _KF#=%47 | /7 CD4*THRLHLT. LSECO
f - FasL KO |/ | THRES{EEHERT S
H H
g gg f Stimulation indexes of ;’ Stimulation Indexes of
I CD4*Tcells CD8*T cells
10 15 20

LSECcs| [0 1 2 3 /4 o s

| _n=4, *P<0.05; **P<0.01 |

2 HEREWE transmigration assay

3 (195)

A 7« 70%IF T~k L pore membrane i B6, Balb/c, Balb/c-gld (Fas ligand-deficient)
HBEWESI/ RO RABROERRNEREZEESEL, FERINROBIBETIERL L in vitro BiF
FREBI L, CFSEBETOINILLAEBS R RO THREZEBEEL NS VAT A T L—hEHEE

HEHREBE U7z Balb/c Y0 A0 & BEEE L MLR assay 151z

Balb/c OERNREREBEEEMEAL L THERZ Bab/c BEREAEOTMICHE L TRISEA U,

LSECs: liver sinusocidal endothelial cells, 8Cs: splenocytes.

DHEEBDL otz EZ5H, EHREMEME
(FATiE, EBRNEEROAIZCDIS DElE
RO ISR, OBRETAE, BMLWTHIE
DFEE - R R, BN T M7
UREFIFIL TWAZ LB L0, £/,

ETCTHAF Vv VBET.

289

BHARMBOFET TREHELLEATHE
BEP LRV SSREEBOLY, TOSFETHRIE

7R b—

AHE Z Eh o (B




4 (196)

§«:‘j€: :

,'caza
F}é/ciﬁism CD4* T ceyl
/ =
i
\

l

apoplosis

2010 Vol. 55 No. 3

anergy 7

B3 woARERARBRECEETNSERTIHEY % CD4T #ii% Fas-Fasl pathway %

LT BALYT 3.

3. FF—a470EFNERREERL T HE
2, Fr—a47ORBERRICHL TRIEEE
T3

HERAESREO 7 = /¥4 7%+ 52, MHC

79 A, #Es+ (CD40, CB80, CD86), #ilg

FEFHEDF (Fas ligand) #HH L Tz, 747

I3 7F 2 CTa— b L7 pore membrane |2 B6,

Balb/e, Balb/c-gld (Fas ligand-deficient) & A \»

BSILi=o Adsko@RARAREEESE

L., FFERAEOBEBELZER L i vitro

WHARZHIZLZZ(R2A), CFSEETINLL

ZBov Y AD THIBTERBEREL I v ATA

7L — b B47:% (transmigration assay), &t

FERE L7z Balb/c v A0 L BEHEEL

MLR assay %17 - 7z Balb/c @3 Pz {l L&

ZHEMGEE L7 THAIRR X, Balb/c IR E D

FIEIZH LTARESIL L7225 B6B X USIL/

OFWMARMIEE % EpE8 L 72 THRE,

Balb/c et E OB L CEFORE %

RU7z. F7z, Balb/c-gld DERNEZMIE % 5

BiEaE L7z THIHE L, Balb/c i E o ¥

WKL TR 2nEE2R L2 (B2B) 7, iR

MO B2 E I F % Fas ligand 75,

3o
Yo

290

COA'THIROEARFE~BEELEHNEZRET
LAFEB & niz. Balb/c-gld O3RN M E %
HRGEE L 72 CD8 T#IL X, Balb/c BB HL
BEORBICH L TEERIBENH ZRL, CDST
MO EREFEICIZ Fas ligand BRSO
S5 AREESE LN (3.

4. BENEERBICE T AEEEEERICLEA
ERAVEFNE T HHEEROFEEN
TS 2 vidiFiila s oEaiE e, b

YELY O THBESBENFERD FF—H%

PEIRMIE S & FEMESE SRR (MHC) %

EERERTIREE, LYYy PEHED APC

PO BHFRENEED FH—HE % g5

BEBSH D, BEHABEICHTARESEOHEIC

i, FRPFhORBTHERRSNS THRZ

B L 200 h s v, v ZAFERNEZAE

ko THERRS A BR TR (EEER

i, REBEEVFESNLI L2 ER Lz, R

F4ix, 7TuRREAEL Y AFFERAEM

Biz X o THUESSR S =R T $ilf ()

CLRBEASFESNL L RHERLAYY.

ToRZ, FFERPMEZERE, PIRA T oiiE/



MINOPHAGEN MEDICAL REVIEW

i‘ LEV@? NK cells }

MRBABOBESND N
BEWERCLEERBE L EL
TWAT R ERBET 5,

5. £ MNERAEBBEORZHEN
iE 2
v MNFERNEMRO 7 =/ ¥
A TR THE, v AOFE
HARMRICREDORZE %
MHC 72 A2 11, CB80, CD86, Fas

Events

fresh

5(197)

culture

ron L2

12.8%26

65.8:+8.1

| Peripheral blood NK cells

ligand 7 FIRIEFRETEEHL
TBLY, v ATHEESW L
BD XS 7o THBOEALE
Bl PFBETRETH LI W
DTRBZWHLEEINDE, 2O
ZER, T ATRTOBHEFO
KANEFRICRENHAZLEE L
BLOIZHL, & MCIERREi
ROERPLETHBHPDOE
DTRAAVPERABELTY
Ho b MEEHAEMIZ AL

Events

fresh

47

culture

-2
29.617.2

non

+1.0 6.4+1.4

TRAIL

H4 FFNKH#ERRIL2RECLD TRALDFZ2BHEET S,
EhREOE L UFAROCDSE*CDOINKEE. LD TRALSF O

BEE7O-HA M XN —TEBR L.

IZMHC 7 5 A 11, CBR0, CD88,

Fas ligand 57 F 2 BB 2 ¥ 5% %
BBEEDPFELTENE, 7R LLBWTBIESA
B &5 RGO Fr—RGGIEEAED, W
REBBICBWTLBETELDTREVHLE
A, BIEZ#EL Twh,

1. FFANK filgz B -aiiasE

1. FFEREE W 2B EOMES

T U F R C BT 2 8405
{, FFFHBEOET LR Cl GRS A
EEFET LML . COYE, RSB
ME—OIRBRIEL 2 DB A%, #EITFEOSET
d, BHBEBZROWEEES SN L, BEERMIC
AN S NIRRT & A0 L 5 e sk
IR E (R 5 e SR Sem DA E
DHFES L RSB RA3Iem DN HE 2 3 LA,
RERE, SRERLRO2), AFTYH 2004 4
£, A VEF TG PRI Lo 2 P

291

-
=~
.

P ERBH L L TiThRTvwa, LarL,
Z 7 HEE R L CLBMBEEL RS WEN
bOLhoTREBEENLZ LR, MIC3 T/ HE
Bl LEATLIHERPBOONEZ L5
RS, BHBISEEOTRE L BHEERE
BB TB L1 2 W REO P aE T
BHEELLNTWA,

2. FRaE & NK #ii
HRMBEOERARE L LT, mmgs
W CUREFI U152 WA NIRE R e o iR
B, SR PNEREECRRET 2EEOY
ML ST L2 oG, SR
BB R oS Hig: LT REisisn o
HHPARRTH LD, THISHED R4
RSO 2, S8R T AHE L EEME

B E I (B BEHBRIIEREE



6 (198)

Hepal-6 z;eifs‘ ‘

Extensive partial hepatectomy

2010 Vol. 55 No. 3

Adoptive transfer of NK cells,
including a TRAIL-expressing fraction,
extracted from the liver perfusates
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