#&

R R e R te B f L e [F 20 space of Disse P o R ApE 4
2 Fratig o ek sl o LR (extracellular matrix) % g i & A % o
W2 o AIERRE K e 2 G T B (Y G R el o 3T kR B FRE G e e
FOMA G G AE G R A M e ek (cytokine) v de % - A 9 B
(interleukin-1, IL-1) ~ % = /A ¢ % - (interleukin-6, IL-6) ~ % ~ /i 8 &
(interleukin-8, IL-8)~ %+ 4 ¢ & (interleukin-10, IL-10) -~ % - ¥ 2 k»
"z 4% 1* 3-v (monocyte chemoattractive protein 1, MCP-1) % Bi#&=;4 & 7]
%+ (transforming growth factor B, TGF-5) % o @ } swfd 3584 K mbe &
Wenimie grE ¢ 0 3F ‘)SFS-,EL”;? Fo e e eNFs R o PP N 2 NP e B AT EE U
Biklmie £F € Fla e i poa drd] T dwreank oo P A TR R 2
Nycodenz + /& 4. iz » p /| R 540 g d & e mez » & & CH5TBL/6 | RH+
T 2x 10999588 e imre o Sy 150 P RILE A hE R > F 0 Ak
HEE T oV AN 2 MU AATNER S F koI LREN KRG 2 HF
Tl i 2RI E Rmre g e A+ - AHERREBARKRERY (glial
fibrillary acidic protein > GFAP) o H =t » 4| % & 45k 11 cDNA & 7 T pF R
Eprad g F & (real-time PCR) @ R {F 75 R mPe v L % - H P iwie it 3
v (MCP-1) 2 %+ 4 ¢ F (IL-10) < mRNA - #&Ff1* ELISA 0= % > & ¥ 5=
TAFERE e g Ak - EPilwre AR 30 5 S A8 U E B A R TS o
BRI * R &% T e & & (mixed lymphocyte reaction, MLR) =17 ;% jp|:&
SRR A G e e BRI R 5 gt 32 ¢ BALB/c & CHTBL/6 & fE-] & ek
T bR A AP R EMAE TR T e i 2 K o VP
AT E R e 0 T lwie 2 78 5 Frl2 (8% > e B prd g R 5 Fie- 2

S ESEE T



Abstract

Hepatic stellate cells (HSCs), which are located in the space between hepatocytes
and the sinusoidal endothelium (the space of Disse), have many important
functions, including secretion of extracellular matrix (ECM) and storage of
vitamin A. Recently, HSCs have been suggested to participate in immune responses.

HSCs secrete various cytokines, such as transforming growth factor A (TGF-
B ), interleukin-1 (IL-1), interleukin-6 (IL-6), interleukin-8 (IL-8),

interleukin-10 (IL-10), monocyte chemoattractive protein 1 (MCP-1), etc. Many
of these cytokines have been reported to be immunosuppressive. Thus, the aim
of my thesis was to investigate whether HSCs could modulate T cell responses.

I have established a culture system for studying mouse HSCs using liver perfusion
and Nycodenz gradient centrifugation. Two millions of HSCs could be obtained
from a C57BL/6 mouse liver. The cells showed characteristically star-shaped
morphology. Under the excitation of UV light, the retinoids which were stored
in the lipid droplets emitted auto-fluorescence in blue-green color. Furthermore,
more than 80 % of the cells expressed an HSC-specific molecule, glial fibrillary
acidic protein (GFAP) using immunostainings. The mRNAs of IL-10 and MCP-1 were
expressed in cultured HSCs using real-time RT-PCR. IL-10, MCP-1 and TGF- 58 were
also detected in the medium of cultured HSC. Finally, the immunosuppressive
effect of HSCs was tested using a mixed lymphocyte reaction (MLR) assay in vitro.

In this assay, lymphocytes from C57BL/6 and BALB/c mice were co-cultured. The
presence of HSC suppressed the proliferation of T lymphocytes. However, the

mechanism of T cell suppression remains to be studied.
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LR~ SN BN FRE o AN RN 204 fg.lou—r;;gi_g d 3 i ? L 2
& w] H3F# 7% (hepatic artery) 2% P #*% (portal vein) » # @ F*#9% 4|
P ez e ?ﬁ}i NAFRE S FIPOAFRE A e s £ s NP R 2 Y IR RE R
22k SERET K O ST AR § ’fiﬁgi’é%i ¥ (sinusoid) # - Jfd o § P A Jwe
2Bz Ko w @ pd At 2 B 3 I o 5ee (hepatocyte) it 7
PR E e § ¢ 0 GG FIRDOE e o Kupffer e » ¥ b
F MR e B me 2 e space of Disse o B H 358 E K e (hepatic
stellate cell, HSC) d1eniz% -

% 1969 # > Clane & + £41* 457 % (rhesus monkey) & F S # 4 » LI F5
BB EOREEY FREY - BN EER S B S PR RS
Fohbdr TR A F U B MBI R B PF AL KR R
BEFRY > AR ooyt s A0 wuganp s ies &5 Rz pke g
Tlim SRR HP e 2 R o B TIREB IR Y 0 AR Y LRI
Ik Filal SLALIRERAS ¥ E = N L el e B ¥R AR R B U A
B 3R PR ARACE 18 v H ISy E 2 B (Calne et al.,
1969) -

AITE BTREAR L O IPRBEL L RERE TR FEFS Y PR &

H-F 7 "2g B4 (biliary atresia, BA) Ji % 372 s2fr 2 § & 7 99%H



LA 0 B 5 5 98% (Chen et al., 2006) - ¥ ¢t » &% 35 & &3 B A+
LA CAlFL ey & L% (TRTIERE 8K LT mEg s 54 KR
M IS 2 E R TR EI% A T E3EF RS 90% (Concejero et al.
2008) © ¥t~ F 47 ddn 1 0 £44 5, 630 = 65 A vt o 75 At b ehk & A e i
RS 0 BT BTG 2 R EEF A 6D R R LG E S
7z 2+ (Kemmer et al., 2008) -

Floe o PRG RGP T T e GRS J P IR 15 5 4 S
T %3t o F ARG WY Y R % (dendritic cell, DC) - & CTLA4 »

FeF T 0 g HE R A+ (costimulatory molecule) # IR Fldrd] >

F_

R Twrweg2Eiltmieiwe k= (Thomoson et al., 1999) - ¥ #*t» 7 FL &
Feo s P chKupffer 'mPe i J9 43— 3 it (NO)> EF Twrez Fit X1
tr4] (Crispe, 2002) o » F A WIFHP h% - 49 F (interleukin-10,
[L-10) ~ g#a;4 & #]+ (transforming growth factor B, TGF-8) ~ 12 % =
5*J“ﬁl% E: (prostaglandin E», PGE.) % & =+ ¥%5 d gk drdiche i » S i i el T
wre s b (Lau et al., 2003) - miT&E k> 3F 5 L5 Fo FRIFEY ¥ -
fmte o VFEEE ke 0 ALAEBE IR 4 PFT - BEFER LS o
SRR E Gk e B 5 1876 & > d R RALE RKupffer & g iR S #
AT R e 218 0 [to fr Nemoto 4 SAFHEE K i o %k B1E 5 % TOF P

i@ Flhft dfimde L% BT RE 3 st (fat-storing cells) &6 & 1971 # >



Wake /g2 7 " i 4ap 23 ~ Eeniai & A (Winau et al., 2007) - & ¥ f %
R E T 0 R R ks TS S R E R e 2
(Popper et al., 1944) -

SFRE R R e MR 1§ ) R w2 e space of Disse ¢ o R
fnre b LB (extracellular matrix, ECM) 2 A B & 6 9 p2 % (matrix
metal loproteinase) @& #F % chimre ¢b LR BT > T IR 4] FHe
F i g RSB E KE O Do TIE A R R o0 § R OSFR chimie o
AT EZRF o@D E > A TR om B e 150 (D)
AEF & B EiaoEr 234~ (DL ) Fitd 2 £ A
(platelet-derived growth factor, PDGF) % "#3%gkh Jmre i 4 ~ (3) a’d
%z ¥ 7 F]+ (tumor necrosis factor a, TNF-a ) ~ g# 3,4 £ 715
(transforming growth factor B, TGF-5) & % - A% &k %9 (collagen 1)
FrgPFRE R me 2w = 2 (4) B A R TS RS R e 2 e i
B Bev B o A L Tl FTEN chim b AT A B K ent B B ibid
+ ARG T (Bataller et al., 2005; George et al., 1999) -

R R K wre s B Soe s i frA Al 2 (retinoid acid, RA) 0w it o
MR EASHELE 3 - HFF > PRV BRE A A LA
iphE 2 2 F1 & B (Kastner et al., 1995) - if#pensp 7 > PG AR F o™ %

BB g EF e bldeo AR ET Y CD3 A F 7 3 cn T lmre F 1 EARY > 4



w- Baesand ¢ (Allende et al., 1997) « 4§ fex € FE T wmrzcnd 5 ¢
L a4BT IE CROA AT » # iBd A3 7 bl B4 L e BT

e 5 EH L R ORT R LR F b (Kang efal., 2007) e ¥ § 474 45 41 -

F_k

I e o F SRR R e &1 T % (regulatory Tcell, Treg)
#E (Sun et al., 2007) - £ 4 > &F B2 & FF iz a2 T 0 Rg T
THEAGH T wiehi 2 (Coombes et al., 2007) o BiTerdp 4 ¢ & ZFIp >

AR LT %ﬁé #r4l% = v F (interleukin-6, IL-6) f=% 23 49 F
(interleukin-23, IL-23) z % ® » i&a frd] ThiT mez 5 2 & (Xiao et
al., 2008) -

R R me ¢ X D] 5 IR 2 R TS B Ea B bldea A SR AL e

%2 ~ Kupffer im®e fosF3gimie sr o jaehn [ itd 2 £ F]F ~ & 4 4 £ 7]F

A

(epidermal growth factor, EGF)& =52 & F|+ € @394 E R wmre Bt » @
B AR E K imie s € 4T e ihimte #¢ % (cytokine) v i@ A E B
P22 F g o MFHRE T MR A A R TG ok L 4 £ FF T ORGE I m e
S 2L TR S S e s B o AFRR S e im e 5§ A e [ R ATE 2 K RS
Medm vl p R RS N gep Eeni A R e FTARE R o T b o)
AT A L F]F e g RTERE Rwre L5 AR 2 % (Friedman et al., 2008) -
LR E ke s ¢ i - H Piiwre it 39 (monocyte chemotactic

pepetide 1, MCP-1) » &3 w3lv w32 # iy (Marra et al., 1993) o & "%



ik mee 2 jeap 4 % (endothelin, ED) v i # a T e kv («a
-smooth muscle actin, a-SMC)eZ I {4 » & FIFEE me ¥ < £ 3
T reinte - B afCERIL B TR RS & AT 1B AT i ST
PR 4 o
R e nre bt & AT A AGER B P TR ARG
gk F] S T > ¥ U 4 8% - 4 6 (interleukin-1 43 0 IL-1
B)ZE % ~ 4 v & (interleukin-8 > IL-8) & R » & I FF 4 » R0 7 3
(somatostatin) F¥ » R § e B3k »~ F1+ 1 0 0% % (Lang et al.,
2005) o ¥ ¢t > A5 % pE(lipopolysaccharide » LPS) 22 & » ¢ '5d fex v
X E (toll-like receptor-4, TLR-D)hg & » H e & A A9 Feh g 2

(Paik et al., 2003) o pteb > 75K E e fmie s N ALY - @2 B gy

ot

WA B e A e e+ 0 A PSR (peptidoglycan) fr¥g B AEfic
(lepoteichoic acid).%® & (Friedman ef a/., 2008) - £ dﬁ » . (CD40 2 CD-40L
(ligand) s & t6 » 7 g A SEerd o E R mre 2L % ~ 4 9 B (Schwabe et
al., 2001) c @ & B ok me A Z n OB AR BRAES XL §EARY
+ 4o F (interleukin-6 > IL-6) (Smart et al, 2001) o i i S F5 & ) m

el A2 %+ A9 F (interleukin-10, IL-10) o ~ B v/ | B a5 % S fn e

‘9

ERCEE |9/\Vv'th%‘4:‘ 120 2 8B AR E L A6 ’Fﬁ’lf o MR 3 7 B

FBHEAAEFF R IR RIELT T UM ER G T

o



(Thompson et al., 1998) » &% - Rk 7 « 4ph - LiE*s ¢ B4 (bile duct
ligation > BDL)AJZ {8 e+ & » & H ¢ o g ke 58k bmve > (TER & (5

i FRE L A8 F (Mathruin et a/., 2002 and Wang et al., 1998) - %

SRR S -t RESES 5 U ICERGEE BRI T R
B cnd o iEdm A 4 FURATY A S anEt Gy o B o AT A B FRRE ke
%o e A EARY T A QET AL TS o a BEEAL K FS 50 TR R

A ARNE R w2 - 20 > 0 B drd 1T T e (effector T
cell) % sgack 2. # i (Vignali et al., 2008) -

W RedRE Y > S F RIS e LG R fﬁ[ﬁ’e.ém’?é e iy (antigen-
Presenting cell, APC) - & £ » " oA Jrwie ¥ 2L (CDId # + » £ 2 AFEg
LR %Y 3RS TR K e R 4 ERRR T TR RS T e
(natural killer cell, NKT) - & —fﬁ IR R e mrz s ¢ 2% - 4] (class 1)

2% 2 AlA & 24pF4F £ 4 (major histocompatibility complex, MHC) -
Fotfefs hid g LR SR JUER TR e LG T Rk
(peptide) % CD4' T imreu 2 (D8 T dwre » £ ¥ ¢ H 5 (Winau et al.,
2006) o ApF o 2 AR E g SFERE R e $0 T e g LRI (B o
BRE DR KT S AFREE R € LRBT-HL A G EfrH ARAT e
Fehg BPD-1 %8 ien R T wehme k= (Yu et al., 2004) - % >

hEME %Y TR R e ok | e X P BEER ] BTRY 8



TUAFE R S 0 3R Rk s A A A h T e sc o X0 B DR k% b m
%iéﬁﬂ#ﬂﬁ’ﬁﬂﬂ%%ﬂ’${i¥%m%W%§%@%1%mﬁ
B7-H1 31 T tm®e chim?e %= 3 & 9 (Chen et al., 2006) - m F s ifTe— §
A oS IR R g Fd T wmiera iz ¢y T3 % (interferon-
v, IEN-gy )T Fa E it > i&m & FAFgE R f EA & T e 2 H 4
(Jiang et al., 2008) -

0 S A LA SRR 0 TR RS i § e 0 R g e fL A

Nid

FIAR B 7 0§ E 2 ik JUERTE W dn e L 2 A E B e e 65 R

B A IR T fwfe & 1Y ant g o 3 @R E R e AL b enime B & K F

- ‘fr’é’b mﬁ] H 4] 2 ;Fi*{o FpL oo B - b ﬁgu—sﬁf&}%ﬁmﬂé » B2
FEARL G FRRFSAL R LR JRTRE R e AR G 2 e



Hie ik

CHTBL/6 | BLREp > 4B A W pF sk f ¢ o (S 57%) - CHTBL/6 /)
RTods % 9% 12iF o BALB/c /) 8lpbp **MH B A RprIF v P < (5
Ao oE)Td S0P ‘%}f—’Xﬁs,&%l‘%%"%firﬁiﬁﬂ%@ﬁﬁf# » Tiak#e s 7T 210

j:t o

FREE R e 243

C57BL/6 -] &z 0.7 ml 2 Avertin Ffrps % (2,2,2 tribromoethanol,
Tert-amyl alcohol, ™4 @ & @ -k 80 & = working solution) /1%t "R
v Bl RS T [RRIA ) BRI AR P R B s #4276 X 1/27
ZAPHREIE N TR > TRk g A H o I AFE R T Z S 2
% - #1373 % (stock solution-1, SC-1[# = D)z € &%F% (30 ml > £ 5

AEE) o EAFHOUIRET R0 F pF BSFEWTE > @3 Ron R D BF &

B9 f2 %A% (0.5 mg/ml pronase i3 3t %

I
ke
:H\
o5
X
3
Yy
%
(—'.
o
(@)
<

solution-2, SC-2[#% = 1) {=" &k #v pE 43 7% (0.25 mg/ml collagenase %
3 SC-23mP ) o (& 26ml > £ 4 548) Eiizdis 7?%",%’9%?;511"9‘51”‘
GO MRS g 35 g B iS o 4o T 1Y 3k (digest solution) ® (0.5 mg/ml
pronase, 0.5 mg/ml collagenase, 0.02mg/ml DNase A>% SC-2a:7%*° ) A
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3TC-kig® F 20 ~ 48 Saipe®ipi 50ml g d &% SC-2 737 5%
4CT 2400 x g e 10 2480 2 “fi ji% 2 4t~ Gey balance salt
solution(GBSS » 4 = )& Figimee » ¥ 2 12 400 x g 4 10 A4h > 440
e oo A ¥ 4 ml e 17.2% Nycodenz (0.86g Nycodenz 3 % 4. 14ml
GBSS[Axis-Shield PoC, Oslo, Norway]) #4r» 15 ml &< ¢ > 4&¥2 4 ml
«111. 5% Nycodenz (0.575g Nycodenz %>+ 4.425ml GBSS) #-7hif jj-ik {8 ihm
R =4 3 17.2% Nycodenz 0t K o E i Bt B 4 ~ 1.5 ml 1 GBSS
AR 1400 x g @ B T Ee 15 A4 o e A el 2T 0 & GBSS £2 11. 5%

Nycodenz % ® B35 — & fm®e > )t K fwmre § 3 V9505 Kk fmre o
e LB B4

Wl (S eI ERRE R e 0 REIFT 23 10%%6 2 i if e Dulbecco’ s Modified
Eagle Medium(DMEM) ® #2 & 2 F A e 2 r FAF 7 (Z /25 12mm) 124 34 315 %
EPo - @IF Y 9 2 x 10 amee > B4 2ml 2 DMEM » F oo 4 diss
Hikts o hicp ¥ 3044 TR PBS FRL AL ERIT o F-FHFY b
>~ 0.5%0 Triton X-100 % 1 ml > * & 10 # 44t » # * phosphate buffered
salin % (PBS) ###% b A4t > £ h 25 « 1 5 e 2 mF et » & ik 30
g i PBS ik 2448 *4C¥ 4 » rabbitanti-glial fibrillary
acidic protein 4<% (Dakocytomation, Glostrup, Denmark) > » &% > 16 /]

pret ooz foi@* PBS Gk b A4 £/ O AL 4 FITC i< swine
11



anti-rabbit immunoglobulins %% (Dakocytomation, Glostrup, Denmark) %
Phalloidin (Sigma Aldrich, USA) 2@z BT &~ &1 | B> i * PBS *}Fi
o E R DT gt ¥ e r k) 80 ¢1  mounting medium (Biomeda,
CA, USA) » P #R-EFAPEEIFRT T - P RNEP T DO S K F

B ¥ kAL -
RNA 3 * ~RNA & #&cfo i 2§ B & fobtF &

RNA & it 412 Genelute" Mammalian Total RNA Kit (Sigma Aldrich, USA) #7
Fkz Fp AR T g L4l * 2-mercaptoethanol (5 w1 2-ME, 0.5ml lysis
solution) #-2x10°/m¥ 3 f3 > & #3 i34~ 4 2 #Jm ¥ £ (filtration column)
oo 14,000 x g0 dree 2 A48 o B T0% FpE e ~ @i E Bl PORFR
PR EEIE o 700 pl F > 43 % & ¢4 (binding column) ¥ o
114,000 x g Brs 15 #5162 R ik o FEF 4o~ 500 pl Hipieisik 1 (wash
solution 1) T % & g4t ¥ 14,000 x g 3~ 154 » 2 4r‘ g o 4e o~ 500
pl 2 i 2 L4 15 (84 W iR o o=t xR R 2086 0 12 14,000
XY 2448 Bfster 50 pl 2% B % (elutionsolution)® ¢4t »

oo ] A4S TE @ F| AL ARNA o

RNA z K #4512 SuperScrpt” First-Strand Synthesis System for RT-PCR

(Invitrogen, Carlsbad, USA) z & i¥<p &{7F 5% - 5 £ » % RNA/primer i®

12



4 (1 w1RNA, 1 »110 mM dNTP mix, 1 1 Oligo(dT), 7 1 DEPC-H0 )
WB5CH KRS AR F R RER 5 4T 2 A Mis 4 » £ B 64 (2 1110X
RT buffer, 4 x1 25 mM MgCls, 2 41 0.1 MDTT, 1 x1 RNase inhibitor) »
T I AQCTF R 2 M4BT 0 b r B EEE S F 3 A4 o REFR LT0T
FR 15 A4e ACEART 344 4 » RNaseH> %2 3TCT F fis 20 4 4 -

BATiS oA o

Y R B L sEF 0 onA2 %Y b LightCycler FastStart DNA Master SYBR
Green I (Roche, Mannheim, Germany) - e @4+ 2 R & fssar R & (4 ul
H0, 1.2 w1 MgCle, 0.5 @1 forward primer, 0.5 w1 reverse primer, 0.9
11 LightCycler FastStart DNA Master SYBR Green 1) » 4 » I £ lng 3o >
# ¥ » LightCycler 1.5 Instrument ¥ i& {7 & o p £ #fzd (hotstart)
PR FER G BCOERELE00f RFEFASVENREEE o AP ¢

%1 (denature) : ®A& E 95C R 5 10 §) > 3+ & (annealing) : 60°C

TFERLf4o L (elongation) : T0CF & 204480 518 5 3 f% (melting) -
BERBARLD 6B6CHEI N0C >+ HEFEE5FH 01T HEBAZ

LightCycler3d Front Screen (Roche, Mannheim, Germany) #ic#8 & & 47 °

p#%év-% ﬁ*&"l‘ﬂ%}*ﬁ

(Enzyme-Link immunosorbent assay, ELISA)
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R R R e A b 2 Fee Pl R A Quantikine® (R&D Systen,
Minneapolis, USA) #7132 2 £k iF o APIT fE 2 L FF 2= » T LA
100« IDMEM 5 % & @ 4 » 201 e IN BRE(HCL) » R £353 15 > #8 L o s
FAer 13ulenl.2M & 5 i~ 2 (NaOH) 2 0.5MHEPES i® & /% » 2 {8 £ £ {7 0 T i
Ao g ARG TEE > BEC ARINEEFG B - Bt E o AET
®4r x50 p1 &0 Assay Diluent @ £F A% 34 ¢ e » MR AR S A ek
S MERAEI R AT ARRE EERE L A FFN R ETIF
PQpPE e A r 400 pl iR b o BB R2BEL 0 BT LFI
?4er 100 11 9 conjugater EF B ETIEF 2L TR
Bk b o FAFIY 4er 100 p] o FRiR (substrate solution,
12.5mL/vial of stabilized hydrogen peroxide and chromogen) - i®* 30
bdgodis i F B3P 4o r 100 pul ek A% (stop solution, 23mL/vial of
a diluted hydrochloric acid solution) o # & 4 * Multiskan Spectrum
(Thermo Fisher Scientific Inc., Waltham, USA)3E B~ 450 nm =4 £ #1718 3| e

Boig o F A1 ARER S D R S 2 RS L RR
Hg2 Tt B2 &3

el B COz g4 > B VTS > BRI R g e b 0 R PR R R
B P 2 10ml & Mishell-Dutton(MD) 3 % & (Minimum Essential Medium

[Invitrogen], 50mM Hepes, 0.225% NaHCOs, 3.9x10° % 2-mercaptoethanol, 1X
14



penicillin-streptomycin solution[Biological industries], 5% fetal
bovine serum)* 3 6 S AR £ E Y o F % T 0 & R AN R e LR
Rtse B e £ 0 oml MDA R kg frr R - Eko 1oml e g o
400 xg 2ok R s 10 A4t 0 2 “fi gk o Ao~ ACK 7% % (155 mM NH.CI, 10
mM NaHCOs, 1 mM EDTA) » ## smee 58 ¢ » i 37372 > £ 2 400 xg 2% B
B 10 248 o 4k b o der 20ml 2 MD 33 & R RTIR 2w L RT  BA
BLrorsgiEdy L4or 10nl B2 HPEFLE 1 )FE EEEAITL
R T L F im o B F o 10ml 22 MD 5 & R bR & R RN P B

T kz e R E (TR f[:/;%,fém)?é o

T w2z = ﬁf} e B 7% 30 B I; % fiy (Carboyfluorescein diacetate,

succinimidyl ester, CFSE){& z_

il Timre 2 ARG Bt 292 ogpd T w2 (FSE 224 0.5
@1 2. CFSE(Invitrogen, USA) &% 5% % (10mM)4r 2 37°C =7 10ml 2 PBS/3 /% # >
BELEREI IuMe AR Z2 Twrede® » & 1 x 1074 @5 ¢ > 4 » Iml e
CFSE 33 « 2 3T°C¥ » st 10 F B 15 A hbo 7 25 » 12 400 xg 2 & B -

B 1024 Brofed g R o b 73 5% 2 D ARTE o
R EMT we £ B (Mixed Lymphocytes Reaction, MLR)

0 AR E Y ERENMBEZ R % 0 A B BALB/c ] B2 3k e e

15



(adherent cells) & #L/ T fr i e (antigen presenting cells, APCs) » & 14
COTBL/6 | B2 fisim® 5 F eim® (respond cells) > = Fehkh i £ - A
BE foimie B3 G R I G0 F b dde 2 R R e 2 EJE 0 1R SHFER R
e Bt F R 2 & d o U g ki, AL UEE R R AIE wme t (1)E
W C5TBL/6 2. T fm#e (1 x 10°) » (2) C5TBL/6 2. T sw*e (1 x 10°)fr BALB/c 2. B
wr (1 x 10 (3) C57BL/6 2 T &% (1 x 10°)4= BALB/c 2 B 2% (1 x 10°) »
de b CBTBL/G 2 w4k smee (1 x 10Y) 5 (4) C5TBL/6 2 T im®e (1 x 109)
+ C5TBL/6 2 "5 & 4k w7z (1 x 10") o

Fugt 2

AT AR R ARIZR 2 L8 5 4% SAS #rH LY 5 € (multiple

comparison)4 17 » f 95% s AR BT AriE (T ek T_o

16



3
=

FERCR e S0 R B R

FPFER B R fmre i g R IRA S R AR A F-v  (glial fibrillary acidic

|

protein » GFAP) » % 7 &t JgFzzald iv d1 2 m%e 2975 % Jk mie > 3\ 4w B )
Nycodenz &< ts2. A~B~C = K imr2 (Bl- ) > f1* LK 24 2 > plad %R
ARG 2 AR

Bl afis AEoxIneaime L4 S RRARMME 0 » 2t 100

nT';
nT';
-

& PrrERI0BARE LRI - B LR G RS
M Fev e o p o u% 3R imre e p o FAC A R i 2 RA K R AR
v et B 5 86% B e ¢ A LAY SRR AR e 0 21%(B= b) o C
R imre @ o Bl R G 3%A A OB R AR Y o

BIES e RIS R e bk BB BET 0 T s U ER 4 F &
(Friedman SL et a/., 1985) » FJpt 24 s % pLaF | K FEiFogg h k wbe o B 5|
SRACERT AR e g kRS > R E G p B R § F K
(Rza) @ BAME Chimw bl LhBotT™ » Bl F A BT 004 4 8k
FH I ¥ (B=b> Bl=c)-
R R ARy - Ei w4t 39 2 %L 49 2 mRNA

L7 R RIFHE G fmre p 5 mRNA 2 A T 0 AVHERNA it 45 5 3-RNA F d4r

= cDNA> Bt L 1 rpFe § R Epsddr E kPl e 22 nRNA 2 & o Byt F
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v oA LBFEFELZASTEIF X S F e X RS AL 2 FEE R o
RAEFF AT AR - E P e A8 36 2 B 45 2 nRNA B2 AR b
FVAEFe ALY LA FoiREF P H 2R G A ETILGF AT 2ZLA -
Pt At Rk > AR R R E R I R R A B ¥ B end R
F-HPwedgit 3o 2 5L A0 F2 mRNA -
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- ~ 3 I AR CBTBL/6 2 T swe A B 2 v (%)

T Cells(C57BL/6)+

T Cells(C57BL/6) + T Cells(C57BL/6)+
T Cells(C57BL/6) B Cells(BALB/c)+
B Cells(BALB/c) HSCs(C57BL/6)
HSCs(C57TBL/6)

% 8 53 21 16

P 13 54 22 15

3 13 46 18 16

° 20 75 62 13

T 28 74 60 14

N 23 79 60 20

2 22 62 28 9

8 15 51 31 15

8 18 68 21 9
Average 17. 78 62. 44 35. 89 14. 11
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4=~ SC-1~ SC-2 ~ GBSS i #7iz 2 3

SC-1 solution SC-2 solution GESS

CaCl, - 2H,;0 (Merck, Damnstadt, Germany) — 056 0.225
MgeCl, - 6H,0(Merck, Darmstadt, Germany) — — 0.21
MgS0, - TH,O (Merck, Darmstadt, Germany) — — 0.07
KCl (Merck, Darmstadt, Germany) 04 04 037
KH,PO, (Merck, Darmstadt, Germany) —_ —_ 0.03
NaHCO, (Merck, Dammstadt, Germany) 035 035 0.227
NaCl (Merck, Darmstadt, Germany) 8.0 80 8.0
NaH,PO, 0.068 0068 —
Na,HPO, (Galbiochem, Darmastadt, Germany) 0.120 0120 0.06
D-Glucose (Bioshop, Burlinton, Canada) 09 — 0.991
HEPES (Sigma, USA) 2.38 238 —
EGTA (Sigma, USA) 0.19 — —
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