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We have already reported that serum levels of soluble Fas(sFas) and Fas-positive mononuclear cells
increased concomitantly with deterioration in renal function and the increases were statistically significant.

Moreover, the severity of renal anemia in renal failure patients was significantly correlated with serum
levels of sFas. Therefore, we investigated whether or not Fas and Fas ligand (FasL) influenced the
production of erythropoietin (EPO). Hep G2 cells, an EPO productive human hepatocellular carcinoma
cell line, were cultured in MEM medium with 10 % of FCS containing 1, 10 or 100 ng/m/ of sFas, or
sFasL. The EPO concentrations of the supernatants were measured by the ELISA method, Annexin V
positive cells were calculated by flow cytometry, H?® leucin uptake was measured by a liquid scintillation
counter, an MTT assay was performed using the light absorption method, fragmented nuclei were stained
by the TUNEL method and DNA laddering was observed by agarose gel electrophoresis. Their character-
istics evaluated at 0, 24, 48 and 72 hrs. Both EPO production and H? leucin uptake were suppressed in
culture with sFas or sFasL, dose-dependently and declines in MTT activities accompanied these changes
at 24 hrs. In addition, nuclear fragmentation and DNA laddering were found to be stimulated in culture
with sFas or sFasL at 48 hrs. These data suggest that sFas induced apoptosis and had a cytotoxic effect

Investigation of the influence of Fas antigen on Hep G 2 cells, an erythropoietin producing cell line

on Hep G2 cells.

In conclusion, hyper-sFas-emia observed in chronic renal failure may regulate the production of
EPO, which indicates that sFas acts as a uremic toxin.
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Apoptosis? 1ZEEFE L Fx Y a7 AS - OSE
ThY, EVROLIB I > THE, WRIhTET,
ENOBEERETYH, ZOREPHROERICESES T 5K
ERHRFO—DThHs I ENIHHEINTWE, THLET
2, apoptosis BLERER T I S FER SN TED, 20D
HERT & L Tlx Fas, Fas ligand (FasL), Bax, TNFa 7% &
WhHbY, —h, HHIET & LT3 soluble Fas(sFas), bcl-
2, p 33 ERD BT,

bivbiid, BEEEE ORI O apoptosis B H A
TOBENZ OB TRET 2IT> T &z, ZDFER, BHEED
R TICEE DL IRIE MZER D Fas 38 X O FasL O FEHL 3554
%L bz, REMHO sFas 3 L SN 5 2 & 28k
LT ERY, ol sFas 13, #FEREETCHLREBY
MEEEZRR L T3 2 XD, iDL YFRETE%
FEL T2 AREE Sl S e, 2 2T, BEERER
FIRIZHFEDEIHETH 2 BB DFEIZ DOV THK
HEfTo7, BHEBMOKF Y 2 a RS > (EPO)
FEAREDFEME Tl 72 <, MR ZIC X D FRIMBROFEE D
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ETFLIREETH DO, EPO DEEL « fEFEFR I & 10
MHIER T EER TS L w2 TRgE I+ e s
ns, —MHNC, FRIMBKOES L EPO OEIMEERF D
apoptosis IZ X > THHIFIZ LT W39, bbbl EHEE
A BHE DM sFas JREIIRIMKRB EMHET 2 b 2
NETEImRELTE,

PEDZ & Xy, BEHEEMOKED—D2IZ apoptosis 3
5L TWws E#F2, T2, Fas-FasL RN L5 %
BEFE AR CRET L 72,

Bi#EMfaix EPO EEAERERH 3 % Hep G2 il TH 2 23,
Z OHIBEIE E N ATHIEERE D cell line TH Y, EPO EARE
DIEPIZT VT I % AFP 2 LT 20 EORMEEZF L
TWwW3%, 2@ Hep G2 ffifu %553 L, sFas  sFasL T
RS 5 2 Lk 2 emaiL, BEEMOKRKO—>
£ LT D sFas & sFasL QG ZH o0 Icd 2 2 & 2ila
72o

- |

1. fHERaEE

EPO EEEREZFFD, t MTMIfdHRD Hep G2 fflfd (3
{L2ERFSERT, SR80 2 L, DMEM 55 (H /K8, 3/
B2 FCS(a R4 4, HE) % 10 %ML, Zhxik
BERGHh Y Uz, 5%CO,, 37°C OF&METFTH#EL, conflu-
ent 1270 % F THEFE & f5el), FEBUTHL 72,

2. sFas 705 UNC sFasL

sFas 1%, Baculovirus Expression Vector System (2 XD
SOMMICHEB S EHEH B XA > ORIML T 3
Recombinant Soluble Human Fas (Pharmingen, CA) % {# F
L7z,

IR, JERfEE 2> b e— e L, sFas O
DB 2 H AN OIMHFIRE TH 5 1 ng/ml, FEHTEE O
HIREECITIA L 72 10 ng/m/,  FEBE 23R & L C 100 ng/
ml ZFELI, L LRSS, SREOFERITTHERD
BOBEHTUT>TEY, FTIRA—MBFORENA
FREL RS> TW2HDLH Y, —E O THRIIRE L
Lo Tw5b,

—75, sFasLidt MREE HROMAIMEEII G L T
W 5 A[EEM: Human Fas Ligand (UPSTATE Biolog Inc,
NY) 2R L 72,

3. EPO EL£DRFT

U ICHERIETICB 10 % Hep G2 il EPO EEA:RE
ZREt U7z, Hep G2 #llid% 24 well culture plate T con-

fluent 127¢ % & THIFE L 72k, MERIECT T 12, 24, 48, 721
ks 35 4% 3% By rh @ EPO Y 2 Il L 72, XIT,
sFas % 1, 10, 100 ng/m/ O&¥EE T, sFasL % 10, 100 ng/
m/ DFAYLE THML 72 DMEM K5 2 m/ 2i& Xz, [
BRIC 12, 24, 48, 72 IffE2 DRG 3% B3 280 L 72, EPO #2
B, EIA*vy (£ 47 x2) v b EPORES, KK %
R THIE Lz,
4. Leucin uptake |2 & 2ZEESHREENIRET
Hep G2 #ifid% 96 well culture plate T confluent |2 7% %
¥ CEEEE U2, sFas 2w L sFasL % 1, 10, 100 ng/m! @
BIEEETHINL 72 10% FCS 47 DMEM 23 200 p/ 12 &
x#uz, 4 well |2 L-[4, 5]-3H leucin (Amersham Phar-
macia Biotech, NJ) % 0.5 4 Ci/well ¥Oh1z, & 5ICH#E
21TV, 24, 48, 72 Ri#21C leucin O uptake Z ¥R > 7
V—ya vy —(LSC 3500 Aloka, HxY) T 3 43[EHl
E L7,

5. Annexin V [ & Z[Z4BANIRET

Hep G2 ffifd% 24 well culture plate T confluent IZ7¢ %
¥ CEiFE L 721, sFas % 1, 10, 100 ng/m/ D& TURIN
L7 10% FCS &7 DMEM K51 2 m/ 1 X #12, 24, 48,
72 Wi % 0 Hep G2 i 3,000 D 5 & ¢ Annexin V
(MBL CO., LTD, £&i5E)Bi%=% FACS(Cyto Ace 150
HASE, WA THRE L,
6. MTT(3- (4, 5-Dimethyl-2-thiazolyl) -2, 5-di-
phenyl-2H-tetrazolium bromide) assay |2 & % 4=#H
fag iRt
Hep G2 fflifi@d% 96 well culture plate C confluent 275 %
¥ CEE LT, sFas 22w sFasL % 1, 10, 100 ng/m/ @
ZVEFETURML, 24, 48, 72 W[5 412 MTT-cell
Growth Assay Kit(CHEMICON International Inc, CA) %
Fiva, 560 nm THRIEREE 2 JIE L, EMREEORE" 2
772,
7. 7HO-RFIVERIKENEIC & % DNA laddering
DIRES
Hep G2 il % 6 well culture plate T confluent 1273 % F
TE:2FE L 12, sFas v L sFasL # 0.5, 2.0, 10.0 ng/m/
DEFEICERINL 72 10% FCS &4 DMEM K51 6 m/ 12 &
Xz, SO BEREERRT 2, e, 025%h
VY THEEL, Ilml F2—7 12 L, TE Lysis buffer
THil = ¥4 % L T DNA ZHiti L7z, 2 DRI, 2%7 4
o — 27 V% v, 100 v T 35 SRESKE 2175 72,

8. TUNEL %IC & % apoptosis [54#RRRDIERH

Hep G2 ffiiffd% 24 well culture plate T confluent IZ7¢ %
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F TEFE L 7212, sFas Zs\w L sFasL % 10 ng/m/, 100 ng/
m/ DAY T L 72 10% FCS &4 DMEM B2 &
Sz, S48, N2IGHEEEHT 72, 025% N ) T
CTHBEL, 72— 7 Iiifd%x B L 728212 Apoptosis in
situ Detection Kit (FIYE#iEE, KFR) 2 v T TUNEL #yfa
BTV, ATA K7 TR RIC 10l FFUEA L, Bt
L7e& 7V o8 7 — b ECHIRE 300 @ 5 5 & TUNEL |5
Mz, BORTERL,

9. HRETALIE

METH X TP E AR AERR A TR U 72, MaH L
StatView ver 5.0 (SAS Institute Inc, NC) Zf#f L, Bertlett
BE 21TV, SEARR 5 2 L 2FEFR L 725 2 T Bonfer-
roni/Dunn #&5%E 217\ p<0.05 ZHFE & L7z,

& R I

1. Hep G2 #ffao EPO E4ARE

Hep G2 il & MR T THi3E 217 - 7o kiR, EPO EA
B3 12 % T 2.84+0.37 mIU/m/, 24 {44 C 6.4+0.88
mIU/m/, 48 B4 T 13.6+1.3 mlU/m/, 72 BTl
1554245 mIU/m/ L iERFNICERICHEIML TWw5 Z &8
B L 72 (Fig. 1),
C DFEFFERIC sFas ZURML 72ARE T, B0 12
KR T, sFas 100 ng/m/ O &2 E AR IIEE T D & EPO
PEEWCHIFIN A STz, L L, IR 24~T2 KM & T
13, KR O sFas INTC b, EPO EEA X B = I & 1,
sFas DMFE KA bR & 7z (Fig. 2), sFasL ¥RHIHET
DIRE T I, EPO EEA XA R ICHIH] & 172 23, sFasL D
FBERIFEE A 5 x5 7z (Fig. 3),

;}_’\b:’_,

EPO conc
(miU/mi)

20+
181
161

Fig. 2.

EPO conc ! &_A 1
[ X 1
(miy/ml) k % p<0.05
18 I 3 1 * p<0.01
I 1 % p<0.001
16 1 T % p<0.0001
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Fig. 1. EPO production ability of Hep G2 cells (n=6)

2. Hep G2 #HB37 apoptosis DIRFT

A. Leucin uptake

sFas ¥RINTCIE, 24 BEfHEEE & 48 BFREEORET T sFas 10
ng/ml! OEINTTRABIEE L O THEEZIMEIN A & iz
(Fig.4), 2D Z i3 sFas @hNC & © Hep G2 filg D& H
EREEDIHI SN D Z EBRL T,

—77, sFasL {RIFEETIE sFasL % 1, 10 ng/m/ 3hNL T
MRS U CAHTzDs, SR L LREREE RS Lo 72,

B. Annexin V 3ff1

Leucin uptake OFER 2 F£ 2 T Annexin V &1 Xk %
apoptotic cell DIEH| %3472, Annexin V G PEAIRERIE
24 B DI 55C sFas 1 ng/ml YRINTC 1.7+0.4 %, 10 ng/
m/ ST 2.5+409 % Th -7z, Leucin uptake DfER & 5¢
LR VNRRERIIBSNE Lo, sFas 2ERNT

B none

sFas 1.0ng/ml
sFas 10 ng/ml
& sFas 100ng/ml

* P<0.05
% P<0.01
Y P<0.001
% P<0.0001

72 Incubation time

(hours )

Comparison of EPO production after stimulation with sFas(n=5)
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EPO conc. =
(mil/ml) * none

m ! N sFasL 10 ng/mi
16 -

* B2 sFasL 100 ng/ml

127 % p<0.05
8 * p<0.01

1 Y p<0.001
4 ¥ p<0.0001
o, \

24 48 72 Incubation time
( hours )

Fig.3. Comparison of EPO production after stimulation with sFasL (n=5)

CPM
4000 1 [ | none
sFas 1ng/ml
n.s &= sFas10ng/ml
3500 A
* p<0.05
* p<0.01
3000 - % p<0.001
2500 A
2000 -
1500 A
1000 *

12 24 48 Incubation time
( hours )

Fig.4. Comparison of leucin uptake after stimulation with sFas(n=6)

Annexin V positive celis

(%)
71 B sras 1ng/ml
i_*—'i sFas 10ng/ml
6 1 9 B sFas 100ng/ml
57 * p<0.05
* p<0.01

4J

72  Incubation time
(hours)

Fig.5. Comparison of the percentage of Annexin V positive cells after
stimulation with sFas(n=>5)

% Z & T Hep G2 #iffad apoptotic cell @ HIHMEE 3G E= ik, Hep G2 D apoptotic cell 0 H B |y AR
AN B & L ASHIBHL 72 (Fig. 5) s —75, sFasL¥RIITC  ZRHEINEFED &5 - 7z (Fig. 6),
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AnnexinV positive cells

M srasL Tng/ml
sFasL 10ng/ml
B3 sFasL  100ng/ml

| ]
N\
0 \\§45 §

Incubation time
(hours)

Fig. 6. Comparison of the percentage of Annexin V positive cells after stimulation

with sFasL(n=5)

none

o d o o = O

24 48

sFas 1ng/ml
sFas 10ng/ml
sFas100ng/ml

BEEZE

p<0.05
p<0.01
p<0.001
p<0.0001

P S

72 Incubation time
(hours)

Fig. 7. Comparison of the number of live cells by MTT assay after stimulation with

sFas (n=5)
|___>.<___| Bl none
— FasL  1ng/ml
0.D. * X P Ed sFasL 10ng/ml
’ |—':—| 1 2 sFas ng/m

48

sFasL100ng/mi

p<0.05
p<0.01
p<0.001
p<0.0001

72 Incubation time
(hours)

Fig.8. Comparison of the number of live cells by MTT assay after stimulation with

sFasL (n=5)

C. MTT assay

sFas 781148, 72 BRI 13, IEERER AR O
WA PED s Tl (Fig. 7). —75, sFasLIRIITYH,
BREREEIIED & vk o 7z b O OFE L LMW
DR o iz (Fig. 8),

D. 74 u—A7 VESKkEE

NI TIRHER LE o7z, sFas 2w L sFasL %

¥SIN3 % 2 & T DNA laddering 2388 & 4172 (Fig. 9),
E. TUNEL i
TUNEL B3 1E#H} % Fig. 10 12579, TUNEL 3 tal it
L IETRIIEEC Hole U € sFas 8 X OF sFasL N £ 0 5
TERR I A RIS, WINERERERICHEML T w2 (Fig.
1),
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Fig. 9.

.,m' -—

&sé

Fig. 10. TUNEL positive Hep G2 cells

z =

SHEOERBFKFICED, BERr2RETITEL Tw b
Fas-FasL 2B B M OIERN & 75 > T 2 A e A58 <
RS NIz, & 5IWICHIRE N Z L1E, fER X D apoptosis
REHES L L I N TCWizsFasL O &7 59, apoptosis &
W4 5 & SN Twiz sFas & 312 apoptosis #5HE L
BHEMOKRCESE L TWwas AL L TH
%o Z LT, Zhidt MiFMfgREERO Hep G2 #iifdz A

iRz k5, FRmEEZa > bo—r L,
sFas OURIIE %2, ¥ AOMHPRETH S 1 ng/ml, &
HrEE OITPRE CUTL L 72 10 ng/ml, SEERR 285 L L
T 100 ng/m/ & 3&E L. BEMER TRoN, 2D 2
&3, Fas S FasL [ LZEHNCHEIIL T 2 BA2REE

Agarose gel electrophoresis shows DNA laddering by sFas and sFasL

TUNEL positive cells

* p<0.05
(%) * p<0.01
10 % p<0.001
8 * ¥ p<0.0001
6
4
2
0 none 10 100 none 10 100 (ng/ml)

stimulation with sFas
48hrs after 7 2hrs after

TUNEL positive celis

(%)
16,
14  —
12
10 24
8 .
6 J
4
2
0 Serereres LTS e %
none 10 100 none 10 100 {(ng/ml)
stimulation with sFasL
4 8 hrs after 7 2hrs after

Fig. 11. Comparison of the percentage of TUNEL
positive cells after stimulation with sFas or sFasL
(n=300)

Tl, Fas 231 L WIREHEME#HSR & U T < AraetE =i <
BLTWb I itk 3,
Fas-FasL % %19 % apoptosis O JLHEITTEL OFEE I~
THRAMEZRDSHAS IRV D0b 5, BHEEICELTY
B O HEI e LR B O#RICBES L Twa L&
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TV, BERLIZEBWT Y, RIEIMEEERE Fv -
=}, Fas-FasL % #~3 % apoptosis 7L L T3 Z &
PhbIEREBL#HRELRY, ChoEEEBORET
1%, apoptosis ZFEE T 2N TI1E E FH—I1 sFasL TH %
EHE SN T E Tz, 5O sFasL FINEBROFERTH
Annexin V7 40— X 7 )VESKKEIF:, TUNEL $¢{0C
ZhFRIN TV,

L LAEDS, BRSBTS Fas-FasL ZORHH & L
TiE, sFasL 2VIEH AOMHIRE L D Ex» L 1 ng/
m!/ F2ETH 5 DI, sFas i3 10 ng/m/ & IE# A O %k
fBicbFEL, FasL L3I0 GWIcEHIEINL Tw b
ZETH DY BAREIWIB2E sFasMEDRK & LT
1%, sFas O FEAFI4KD ThHY, BEHEEAEDKT L
i sFas IENHEZ R T 2 o b, BEEETICHED
sFas DEFEEN ETHEZ o5, LeL, flEAZT TR
CEBEREBFEORPICB W TH sFas RPN CRFE
), B 2PRET CIEE AR EE O sFas [MIE 1337
MOV, RWTHEZ S5NDEDIE, sFas DETOR
HOME], b2V id sFas EEDITTHETH 2, BAEEH
DARMIMEELIRTIE, MHRE & [FRRIC Fas BT &
BHEDKRT L L b IHFPH ML TB Y, BFReKs
J % & sFas IMUGE O LA NIE, Fas FUR OIS L Tw
L EFEZ NI,

Z 2T, bhvbhid F FERIKAC sFas = & BE T 2
RREDMGE 21T o 72, Z DFER, BAREHE BT 2B
BMZBWTIE~~ 7 )y ME LI sFas 25 & O
WCEOMHBEGRS D S 2 LR RE LY 25, BHEAIMOR
FE &M sFas JREE I BHRE MBI 2 C e R ENT B
D, HICEREORERRT 2 DOMESHBIL 2 & F 2
5Z2LHTES,

S, bhbhidt bR dk T Fas B2z H
3% Hep G2 #ila'® 27z, 7272, Hep G2 Ml 5
fTH 27 DMEIERE 1T E DO THL, Fas Bz H 5
b DD apoptosis BIFFEMIFL L D Z D12 R TH -
720 B Z21F Fig. 7 TR L7z MTT assay Tl EEFH91C 45
faBOdEmL <s Y, sFas il & 2 #ifaiid % LEl-

TwheFzohnl, £7z, Fig.6 lzmLizk 51z, An-

nexin V [P OSEEE A 48 IR I T T2 IR T
B LAETZRLTWS DI, apoptosis DFEER R E 1
L UM S B\ > Tzl EF 2 sz,

EPO EEA T sFas NI ERERNICHIfl E nlzs 20D
MeRE L LT, JelcaiN7z X 91z sFas 28 Hep G2 fflifimiz
apoptosis 2 L /2 W Rel: &, Mg 2R U7 g

NHEZ oD, BE, MTT assay TORIEEKRGEH
e YEEE DK T % leucin uptake OINEIAFTD Stz 2 Lo
%, sFas #% Hep G2 fflifilicxf L ¢#HEM#4A L, EPOEA
I U 7e C E DR S LTz, & 512 Annexin VAT
DEAIL T3 Z E» s, Fas-FasL & %4 L 7z apoptosis
NG L CTEPOEAMETLTWS I EbFZ 5Tz,

Kz, sFas 12 X 3 EEERY 7 apoptosis HEDEFHH D 72
2, 7A U= VESKUKEIE & TUNEL 3 & 2 Mat
®47- 7z, Hi#E Tl DNA OWiF{t % /R 9 laddering % FF
L, £7BETIEZ a~F > OEEZ R T BEMES
sFasL IRINEED A7 53, BEAR2BZFOMHPRERE O
sFas IRINCH A 51, 7 ORI TINEEKRFER I
BL7ze 2OZicky, BRRETHED SN2 EE
& @ sFas #% apoptosis #55E L, EPO E4A Z#IHI L Tw»
5 ENRBEENT,

7 A u— A7 VESIKEZE T DNA laddering %589,
%72, TUNEL#IZ L 27 a~F »OEMEL TW» 3 58
WA D ELEW X D apoptosis DFEEZW 3B SN, <5
2, TUNEL Rt RIREREE 2R L Tz, Lp
L, fOME CIRIRERFEEZED s nkdr 5Tz,

UL Ladss, RIS ORCIXEE S 7% EPO FEAE
OMHN A S0, FIERCEMEEOBD bEDTnE Z &
25 b, sFasL 235 Hep G2 il ic e B w2 5 2 72 Z £ 13 S
»THY, sFasL ORMMBEE L b o LR RE T ITRE
WAEME 2R LI ATREME DS B B 6

INFETOFE L D—DIZ, sFas |t apoptosis % [Al#E3 2
ERZRT EENTWBY 2o, BREREBIZBT 3
15 sFas IfME 13 Fas 17 5 M0 K @ apoptosis & #]1f] L <
WBAREME D B B, —F, Silvestris &1, HIV R B
W H BERAIREE L [FIRRICE sFas MESFEAEL, HIV I
G U 7z T-cell OMIRIREHER1C sFas 2RISR S 25 2 &
12 & D apoptosis ZEE S & 25 Z &, sFas 2% apoptosis &
FHET LI ERmELRLY, BARETRIATRL 72 &5
2, & sFas [E % 1L EH &S apoptosis #5538 L EPO 4
ZETSE, BEEMOBERDO—D 2> Tnb,

BHEZIMTIE, SHEbbIBNRLUI:EL 51, & sFas
MLFE D FEFE T T apoptosis 12 & U EPO pE 4= 23l X o
FEMOWELHEEE L 2D, BRASICHEYTH 25
sFas [IEDSEHE M L URERNER2EL Tnwb &
EbE 3BV,

Bilfbhbiild, t EEEHIRESRINE NS © b
B L E R R HE 2l I T R BR 12 sFas iR &S 38 &2 17w
apoptosis WEFFEE I NDE 0 E S DO 21T/ £ 2 5,
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IR BRI Annexin V SR OB D & e
ZERHELLY, $abb, sFasiRilic kD 2h oo
Hf T Hep G2 fifi[Fl#£12 apoptosis BNFEE XN T W 5
ZExRRLT,

A2 TRFENICRD 5 % & Fas MIEA, EPO EL
RO A% ST HIMIK, MR, I8N MR 2 81 REE
HERE LU UEHL T 2aREED D D, BIfE, MemET
FThHs, 26 SMZINNIE, sFas BIRBRE M
FEO—DO L L TEAL T ATAREENRB I NS Z LI
%5,

E

Faafkz 212hlz D, RPFEEITH L TRIGE R ZfaEnie
72EF L MRE SR, e EREATCE  B# L L E T,
F 7o, HPRERS/INEE TR OBEMHEZ D & D EE oL
o &/, BiEHcBEE L CI/E, JHE2BY E LICHEKR
RIS E B TR RE I B BT BBOR, AREE R
PiB%, e o CIZ[FBEOBEFT IR E# - LT,

ARG DO—ERILEE 43 [B], 26 44 [0 H AR SRS THRERL
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