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L, SR THEROEFIERCEEL CHBENE
ZAHALDEELIS,

Bolt, =¥ F b & v MEROFEE B resi-
dent macrophage ©® % Kupffer #8105 2R %
ERTV5D, FEEOEMILRED A » = X A% FEH
THLDIEL ) B RBRYAVCRET 2 &
BDERTHY, bhbhiksy ok L O
Kupffer o EER L H Y, X 0 REBE =M
REEXHEE & 2 5 MTT (3-(4,5-dimethyl-

<1992% 5 A13EFE>FIRIFER%E Lk #A%

F960-12 BEHIHE 1 HBH BERIEMK¥ESE

2 S48

thiazol-2-y1J-2,5-diphenyltetrazolium bromide) % 8
W7o MTT assay i & 9 in vitro TO =Y F F F v
FrEE k1T 5 Kupffer a0 S0 FE &L B L
7.

XRE L UHZE

1. ZRaY

Wistar ot > » +200~250g Z A7,

2. Kupffer MR D 758 - 55%&

FF#fa D 5B, pentbarbital JE P BEER T2 BN
L, PIRIZH = = — v &3 A L5mM EGTA Ca?*Mg?*
free (CMF) Hanks % TRI#E W L /2%, 0.05%col-
lagenase Hanks W CEMR L, FFELZHEH Ly 7
1%, 0.2%pronase E RPMI11640853# 7604 incubate
LAy vabBLHEROECTHEREMR (NPO %
DEELIY, ThE7FATF 4254 v 2 BREL,
4w v alfE LMIEE Kupffer Mifg & Lic, &
NIZNPC D #40%TH » 7o, ERBR 5 HEHRI%
FBS (fetal bovin serum) RPMI16405%3#h T 24 R385
2 L 7z Kupffer e % BHuv-7c (Fig. 1A), S8 L
Kupffer fifRic EE#H4um O v v o FNR YRS T
% &, 1 EE#Id Kupffer Mifgic X % phagocytosis
PRI (Fig. 1B,

3. FFffa o 7@ « 52E B XL OMTT assay

FF#RRa 58 & BHE I collagenase W = CER L,
MR SE%, 50g 1 5 OEEE L CIE L ic R



44(2302)

Fig. 1 Primarily cultured rat Kupffer cells (A).
Phagocytosis after 60-minute incubation with
sheep erythrocytes (B).

= F b & vFEEIEST 5 Kupffer fifyoBi5 ot

AEseE 256% 9%

Fig. 2 Primarily cultured rat hepatocytes (A).
MTT formazan after 4-hour incubation with
MTT (B).

#96well microplate 125X 10%cells/well T# & L24
BEfRS & L7 (Fig. 2A).

REEFMRMTT (79 22) #200ug/ml DRE
TE&T FBS (—) WE BE#ic s L € 4 B S8
WHEEREL, £RLCEEDEKD MTT formazan
% DMSO CE#L, ToBXE % ELISA reader T
B L7, TetrazoriumETH 5 MTT 1, Fifao
Ira v P THEOBRKEERR I R
formazan K L (Fig. 2B), SR RkET5, £
MR E MTT 0 REE & 2 HEIFR$0.992 & BiF s
EFEOME% R TERBERIE S, MTT assay i &
b il @ viability ORI A WTEETH - 1= (Fig. 3).

(1) LPS offfifg x4 5 HEER

LPS o HEFRH¥#ET5 BT, FE24RMED
REETMR%Y LPS (E. coil 026 : B6 ; Difco) DEE
0, 25, 50, 100xg/ml & L7z FBS (—) WE 5324
FFfREE U C MTT assay CH-#IME D viability % #l
E L7 (Fig. 4,

Fig. 3 Optical density of MTT and varying num-
ber of alive hepatocytes after 4-hour incubation
in the medium containing 200xg/ml MTT. (n=
12)

-y
1]
=
¥
<
g 1¢
= Y=3.448 X 16°X 40.157
<) r=0.992
p<0.001
0 A - g
0 1 2 3 4 5

Number of hepatocytes ( X 104/well)

(2) LPS FrEEZ x4 % Kupffer filaDEI 4

e 245 o Kupffer #ifa% LPS ©EE0, 25,
50, 100ug/ml & U7z FBS (—)RPMI164055H C24R%
RSB Lo, SHEERUREO MY = © Kupffer
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Fig. 4 Experimental design of LPS direct effect
on hepatocytes.

1) Male Wistar rat,weighing 200-250g.

2) Hepatocyte isolation ‘

3) Incubation

3 %

4) After 24 hours of incubation medium were changed
and replaced with FBS(-)RPMI1640 medium containing
LPS of following concentrations.

LPS(ug/ml) 0

5) After 24 hours of incubation, viability of hepatocytes
was measured by MTT assay.

Fig. 5 Experimental design of Kupffer cell
mediated LPS hepatotoxicity.

1) Male Wistar rats, weighing 200-250g.

LD

2) Kupffer cell isolation “

—
Son—

3) 24 hours of incubation medium was changed and replaced
with FBS(-)RPMI1640 containig following concetration of LPS.

@ @

LPS( 12 g/ml)
4) After 24 hours of culture, the medium D-@ were got.

¥ ¥ ¥ ¥

5) Hepatocyte was isolated from another rat. and after 24 hours of
culture, its medium was changed and replaced with the above—
mentioned medium@®-@ and FBS(-)RPMI1640 medium as a control.

control 30 @es) @0  @(100)
6) After 24 hours of culture, viability of hepatocytes was
measurcd by MTT assay.

s ®E L% &k X Ueontrol & L TFBS (—)
RPMI16403%#1 T % h 7 1 24B5R85 & L, MTT assay
iz X b FFHIEE o viability % HI%E L control i&xf 4 %
gla kot (Fig. 5).

(3) Kupffer M & FEEK
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Fig. 6 Experimental design of Kupffer cell
mediated LPS hepatotoxicity.

1) Male Wistar rats, weighing 200-250g.
2) LPS20 # g(iv) ﬁ

T

3) Kupffer cell isolation
after 24 hours

4) 24 hours of incubation medium were changed and replaced
with FBS(-)RPMI1640 containig following concetrations of LPS.

@ ® ®

LPS( i g/ml) 0 25
5) After 24 hours of culture, the medium @-@ were got.

4

6) Hepatocyte was isolated from another rat. and after 24 hours
of culture, its medium was changed and replaced with the above—
mentioned medium@)-@ and FBS(-)RPMI1640 medium as a control.

control @) @@25) QD) @10
7) After 24 hours of culture, viability of hepatocytes was
measured by MTT assay.

%2455 oo Kupffer #f8#%0.5, 1.0, 1.5, 2.0X
10%cells/ml y= 58 # L < LPS 50ug/ml % & 7 FBS
(—) RPMI164055 3 TR R L 7c, ThLh ok
#F LA AV R E A 2R EE 2 UFMRE O via-
bility 2 {fl5E L7, AIEMEI2(2) & BB IC control w5t
THEETCHELL,

@) =v ¥ b+Fv v/ MEFy b Kupffer RO B
BEAOKS

LPS 20ugB H k% 52U B O 59 b 0 5
Kupffer fifax 7B L, (2RI LPS F74 T T248K
R R L 758 B L TR 2 24B5 B 2 L via-
bility @l L (Fig. 6).

HEZOBERX Student © T BETIT - 7=,

® R

Frififas LPS BE25 50, 100xg/ml ®» FBS (—)
WE 55# ¢4 ER 2 L 22 # Ao viability ¢ LPS
PEFRVGES (100.7+15.7%) LT, FhFh
91.7+16.0, 105.5+15.0, 108.5+16.0% & » (Fig.
T, LPS £ RBERICAEEZ IR D Ieh -7,

LPS FTEZE %7 % Kupffer Ml 0B &5 iz o\ C,
Kupffer fifa% LPS HHE FTIIEE L LIEELE LT
Briiiax 24Rsflie T 5 & ik b FFla O A HFR Y
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Fig. 7 Direct effect of LPS on hepatocytes.
(mean=SD, n=12, NS : not significant)
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Fig. 8 The role of Kupffer cells in hepatotoxicity
of LPS. (mean=SD, n=12, NS : not significant, *
p<0.05, **p<0.01)
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BIE U Ao, FFRaEfE3Rz LPS 850, 25, 50, 100kg/
ml TFhFHh90.5+10.5, 88.6+8.6, 82.1+11.2,
69.916.8% (Fig. 8) TH -7z, LPS H&1rE T8
#& L7 Kupffer Mg 052 R 4 o8& U ol
o viability % LPS BEREHICEBICET L1,

LPS & #50ug/ml & L Kupffer Ml % E 2 T
EELLGEOTHREEN 2RFTLLER
Kupffer #a%70.5, 1.0, 1.5, 2.0X10°cells/ml ® &
% o FF# B3 o viability 1288.6+24.9, 84.8+10.6,
80.5+8.7, 78.4+12.0% (Fig. 9 Th -7, \WTh
% control X L CHEENRD b i, Kupffer
BB AT % i L e A CEES IS TEMC S 5 25
FRENOBCIFEEER -1,

LPS 20ug BHIRBEEL=v F b+ VIIFET » b
BB L & Kupffer #ifg% X b LPS FET T
BLIEE LEL TR URBEERE TS &, £F
3 LPS B0, 25, 50, 100ug/ml TH I Fh92.3+

=V F by VFEE KT % Kupffer MBS 5 O#E BiEs&E 25% 95

Fig. 9 Hepatotoxicity of the medium of LPS
stimulated Kupffer cells: Effect of varying
Kupffer cell number. (mean+SD, n=12, NS: not
significant, *p<0.05, **p<0.01)
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Number of Kupffer cells (X 10%/ml)

Fig. 10 Hepatotoxicity of the medium of LPS-
stimulated Kupffer cells from rat in endotox-
inemia. (mean*SD, n=12, NS : not significant, *
p<0.05, **p<0.01)
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Fig. 11 Comparison between hepatotoxicities of
the medium of the Kupffer cells from normal rat
0, and from preinjected rat #. (NS: not
significant, *p<0.01)
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14.8, 58.4+14.7, 55.8+18.6, 45.8+10.5%TH -
7= (Fig. 10), £4TLPS ##%5 1L, Kupffer #ifaic
LPS %W HTRHAROATROETIIES
high o, Thic LT, LPS # el oL
7z Kupffer #ifao LBA OB A, QR LPS
BEKFHCAEBRICATRIMET Lz, Kupffer #ifg
BRI LPS BREIRE S 2 LcBE0 W B E L
Do lCHEDROERBERLY KT S &, T hFho
BETWThIFRCHECFlRESHLY R L
(Fig. 11).
z £

In vivo C=v F v vFEECE T 54007
HE A RTEME T Shwartzman KIGETH 0, KB
=V F MRy Vvicd 3 R0 MRRETEREC L -
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bhbhOERITFMEL, Kupffer fifg & i 58
DOERICHERAT S E TOURERNIL FBS # AV, %
OBIGEE L ENE TEEELL, LPSORBRE® M 2
TR EE L Cb viability cEEZ 34T, =
VF by VIR U CE SRR E R
EOREwR TG,

w787y~ EOBRRARMRIE« 0ER
EEYELRET5Z LB LACEIR®, = F}
Fovidwrery —SRERAL=VF v D
HEERICES T 52 LB LA SR,

FF fi& v~ 35\~ T % resident macrophage T ®» %
Kupffer fifas3 %1 b b1 vis L OERYE 2 BT
5 LG TR, MR LT Kupffer fifg%
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Effect of Endotoxin on Primarily Cultured Rat Hepatocyte and Kupffer Cell
Mediated Hepatotoxicity

Norio Inoue, Seiji Endo and Rikiya Abe
The Second Department of Surgery, Fukushima Medical School

We studied the role of Kupffer cells in the endotoxin-induced liver injury. Rat hepatocytes and Kupffer cells
were primarily cultured, and viability of the hepatocytes were evaluated by MTT assay in vitro. Isolated
hepatocytes were cultured in a medium containing different concentrations of lipopolysaccharide (LPS) (0, 25, 50,
100 ug/ml) for 24 hours. Viability of hepatocytes was not affected by LPS at any concentration. Isolated Kupffer
cells were cultured for 24 hours in medium containing the same concentrations of LPS and no fetal bovine serum,
and the medium was harvested. Isolated hepatocytes were added to these media replaced with these medium and
cultured for 24 hours. Viability of the hepatocytes cultured in the medium in whick Kupffer cells had been cultured
for 24 hours with LPS decreased significantly with increasing LPS concentration. We then performed the same
experiment using Kupffer cells isolated from endotoxinemic rats which had been injected LPS (20 ug) 24 hours
earlier. The same Kupffer cell-mediated hepatotoxicity was obtained and the toxicity was much stronger than in
the case of Kupffer cells isolated from normal rats. Hepatotoxicity of endotoxin in not a direct effect of endotoxin on

hepatocytes, but is a Kupffer cell-mediated effect. It is suggested that Kupffer cells might be activated in
endotoxinemia.
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