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Fibroblast Proliferating Activity of Peripheral Mononuclear Cells
in Hepatic Fibrosis

Manabu BUNYA and Yoshiro NIITSU
Department of Internal Medicine (Section 4), Sapporo Medical College
(Chief : Prof. 1. Urushizaki)

In order to clarify the immunological mechanism of hepatic fibrosis, peripheral mononuclear cells
(PMNC) from patients with chronic hepatitis and liver cirrhosis were examined to know whether
they release some fibroblast proliferating factors in response to PHA stimulation or not.

The results obtained were as follows:

In the culture medium of PHA stimulated PMNC from patients with chronic hepatitis and liver
cirrhosis, significantly higher activities of fibroblast proliferation were demonstrated as compared
to those from normal subjects.

D

2) The cultured medium obtained from CAH was fractionated on high performance liquid chroma-
tography and the activities were recovered in two peaks with a molecular weight of 60,000
(FPF-I) and 20,000 daltons (FPF-ID), respectively. Both active peaks coincide with those of
collagen synthesis.

The flat bed isoelectric focusing study of FPF-I and FPF-II revealed that p. L. of both fractions
existed at 5. 1.

FPF-I and II coincide with active peaks of interleukin 1 (IL-1) activity as assessed by thymo-

cyte proliferating assay and CTLL proliferating assay.

3
4
5) The macrophage fractions of PMNC from patients with chronic hepatitis and liver cirrhosis were
found to secrete a fibroblast proliferating factor in relatively higher concentrations by the stimu-
lation of LPS.
It was assumed from the above results that the macrophage population in PMNC of chronic
hepatitis or liver cirrhosis produces more IL-1 than normal subjects and thus the secreted IL-1
caused proliferation of fibroblast in the liver.

(Received February 12, 1986 and accepted February 24, 1986)
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DB L 7, BEEIEEMERTS (CAHD 12 41, B3R
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2.2.1 FEHLLMBAROEE
v R IRET SRS R cH B IMR 90 K= A
BHEFARTH 5 3T6 11k A ARBERS-, D,
725 v MRRRBEMEF R cH 5 WEB, RUe 2
5 ) — AffaESETH 5 HMV (ALIRE KRB S —
BB, Ibice FABEEkoOEEMRThS M
7609 11, BLETARFABIFE—BE L ) Th L5
Zii. T hbEHREMMAITY T h b Dulbecco’s
Modified Eagle’s Medium (DMEM) (GIBCO #:)
i, ~<=v1)v-G100 unit/ml, A+ v 7 =LV
100 pg/m! Fr 08 10% fetal calf serum (FCS) #hn %
forh T 5% COs, 37°C D&MT TRERUETE L 1o

2-2.2 ki4Bi#%Ek Peripheral mononuelear cell,

(PMNC) omigsE

£EFEEBE R OIS A D PMNC 1, Ficoll-
Isopaque tE = X b 4> L, serum free » DMEM 1z
T 1X10%8/ml =38% L, PHA-P (Difco #) 10 ug/
m! % 7-1% liver specific protein(LSP) (2+25 T T&
) 0.1 mg/ml OFFET T 24 BREISE Uie. BEEE
MRS A E L, TOREEEBCE TN HEHESFH
Bt I B B3 % 7 CRIE L 7.

2.2-3 FEEMRIETERE BIE

2.2:3.1 Cell growth assay

Takasugi and Klein® o Fkic# U CEE L T
fedt, <4 7w 71— (Falcon 3034 microplate)
o % well iz DMEM iz T 2Xx10*fE/ml i A % L %=

%« BRI RIAL

FLBRES BE

WEFB gt Mg % 20 ul +> A h, 37C, 5% CO;
T o4 RRIEE R L. 2o, Kwell HORTER RS
%L, DMEM 12T 5 f5ic &R L7 PMNC #2558 BiE
g well iz 20 wl Fohn % T T2 RERIBT R L 2o, BEE
th, AEAfEKEY S L - PREAL, THEEL
CERFEMRAYGRE L, well DY L CEREIE,
25— VEER, ¥FarFRfrR o well oEi
%L A R T CRE L
2:2.3.2 DNA synthesis assay

109% FCS %4 DMEM =€ 1 X 10%@/m/ = 5%
L7 IMR-90 % ¢* 3T6 63 /g% >~ + — v (Falcon
3001, Tissue Culture Dish) iz 2m/ & », # 36 KffH
FE3%1 7. early confluence DRBRIZ 7o 7o Z & HFER
Lo, ks FCS free » DMEM iciz# L, [
Bz Bivh o ik CHREL U 7o PMNC 82 L % 200 u/
HinL 7o b, Bl &k l6RRIEEL . B *H-
TdR (New England Nuclear #) % 1.0 xCi/dish jn
%, X §EERSER, ~—~AK—T, FFAT4
A& — (Whatman #) bz 5 <4 S hicfifgzE L
Wtk v F v —vava v &— (Beckman, LS-
250) TF OISR A EIE L 7.

2:2:4 a5—4EREDRIE

27— v AREOHTEEOBEY Fig. 1 Rl
#-3°, IMR-90 #@#E3F AR % 2 X 10ME/ml =7 % & 5

IMR 90 cells 2 X10/ml

incubated for 2 days
changed to serum free DMEM with

75ug/ml  ascorbate and 12xci/ml 3H-proline
incubated for 24 hrs

medium dialysis against buffer

= counted the radioactivity of non
dialyzable protein

digestion with bacterial collagenase

shaked for 24hrs at 4T

Collagenase resistant proteins were
precipitated with 10% TCA

counted the radioactivity of collagenase
sensitive protein in supernatant

cpm of collagenase sensitive protein X 100
% Collagen =
synthesis

5.4 (cpm of collagenase resistant
protein — 0,09 X cpm of collagenase
sensitive protein) + cpm of collagenase
sensitive protein

Fig.1 Method for measurement of collagen synthe-
sis by IMR-90 cells.
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1z 10% FCS #47s DMEM i C#i#% L, %o 1ml %
<47 wr7 v — (16 mm well Diameter, Coster &)
kb, 48 BFREZ 2 L C early confluence oIk EEIC
TRoleZ EARTERE, BEREZESIRELL. KWT
phosphate buffered saline (PBS) =T 7 v — + %+
G L, L-(2, 3)*H-proline (12 xCi/m{) (New
England Nuclear #) & 7 A2 v v v 75 ug/mil %
%15 FCS free D DMEM 1m! %502 37°C, 24 WSR3
BELL. BERLTORELEX0.15M NaCl R
25 mM N-ethylene maleimide (NEM) #41:0.15
M Tris-HCl, pH 7.5 12C 24 BRIBH L, F0 100 w!
BEODREY VFL— 3 VI Y vz — TSN
RE L CREE LiEFR o2 &R o *H-proline nly »A
L RDT.

— 75, FEHES & L35 800 x/ 1 200 unit/mi o
Bacterial collagenase(type V, Sigma #:)100 ul, 25
mM NEM % 100 u/, 251 0.5M CaCl: % 20 ul #
NEREIML, 4CITT24RMEBH L6 v Ea
~— + LT collagenase BSZMER, T/bbas—»
VESBLIE, ROCTEBEN %L X 5K
trichloroacetic acid (TCA) #fn% T, 4°C, 30 5%
WELCHE= I~ vEARNE Y, Fhi 12,000
rpm, 5 MR UAC LT, LEdieBETasahEE
Tl s — 5 vAd *H-proline o H AL %, ¥
thovsv—vavn vy g —mTHEIEL R

2.2-5 Liver specific protein (LSP) 58 0

HiE

Meyer zum Biishenfelde and Miesher » 5 1=
Lol &t L. £ V EHFY
AEIL 01N NaOH =7 PH8. 0 =785 1L 7-0.25 M
sucrose “CHE D3R UIBHEUEE L 78, Potter oxxo
AF - TCHRECTAX L. WNTEFDKRED H —
F% 105,000, 1EFEEREO L, EEERALHT
# tris-HCI/EDTA buffer (pH 8.0) ¢4k L Th
% Sephadex G-100 column (90X 2.5 cm) i L,
& buffer # i CHHE LA #B1ov—2(0.D. 280
nm) #[RAHEE (Amicon PM 10) sk CfEe, Fid
o buffer ¢4k L < B % Sepharose 6 B column
QOX2.5cm)iziwinL, [ buffer iz THEH, BOH1
DY — 78, LSPHSEL L TEBITH .

2:2:6 BERIMEBLEZOMN)TOCRU/A4F3I

& — IR

CAHEZ o PHAW B PMNCEZ L& 1ml G
ug/ml) % 1.5M tris-HCl (pH 8.8) = pH 8.4 =%
84, + v 7o v (Difco#)500 pg/ml » 37°C, 3%

BT BRAEA 1 35 1 2 ARG Rk o0 IRAE SF A e (R 1P A 283

A v o= L, KICRGEZELE S8 57002 soyb-
ean trypsin inhibitor (Sigma #1)1 mg/m! %0 % 7-.
5, REEIml 2 — @b Liz 453 =
# — -+ (Type VI-A, Sigma #)0.06 unit/100 ! & &
H1237C, 2R A v = ~— + L7z, 12,000 rpm,
S5oMIEIEL, FOREYELE-T /153 =4 20
EEE L.

2+2:7 Thymocyte proliferating assay

Paetkau et al® D HECE LTI o, ¥
Balb/c Mouse #t (4~8 ) 2 18 - thymocyte %
10% FCS %41, DMEM 12T 5 X 10%B/m! =585 |,
%D 100 pl =127 w7 — r (Falcon 3072, 96-well)
wwoHtE, PMNC 10 uf %jn % 7:%% PHA-P (Difco #)
10 pg/ml OFFET T 48 HMETEL 7. KT *H-
TdR 0.5 £ Ci/m/ %#n% 12 KR pulse labeling #3s>
sV, =2 x— (LABO MASH ##) 735 =
7 4 A& — ki thymocyte BN U7 B¢, Wik v
FUL—Vav IV R-TFDORFEEZHEL
thymocyte SEFERIBRERE & U 7.

2.2.8 Cytotoxic T cell line (CTLL) assay

Gillis and Watson' @ 75 # = 4 \» mouse cyto-
toxic T cell line (CTLL) o> IL-2 k7 HHfaHEFE &
HEREELTARE LI, =% 2 — v ¥ TRECSE
T H. Eisent+ & h A5 %% 137 CTLL %
10% FCS % € ¢y DMEM ¢ 4 X 10* B/m! = % L,
<47 w7 — 1t (Falcon 3072) & 100 ! 251,
PMNC LB 10 ul %00 % 24 BERAEE S L 7o, BEHK S
HiZ *H-TdR 0.5 uCi T 4 BF pulse labeling 1, #
OBSFEEARIEL, IL-2FH L.

2-2-9 Lipopolysaccharide (LPS) 2t 3~v2 o

77— ORI

F P 2:2:2 DHETHBEL 7o BB A 10% FCS %
&ty DMEM 2 T 3X10°f@/m/ i 54, ~ 7 m
7y —OOEAT v PR 60mm, BAFUATERD
WEAL, 37C, 1GRMIEE L. KiroEELEY
ErEL, PBSC3~4 E¥E% < 0L CIHEMSMEREY
BREL %, 4CBAL -418% (EDTA, FCSin
PBS, BHAFUEPIZERD 3ml 2inx, 4°C30 HkE
Uiz, ok, #lEEREYY~<y54v 7L, PBSizT
W, <7 e 7y - CHBHBEARIRL 7. R
ZDwyr7 y =% 10% FCS %47 DMEM =T 1 X
10°@/m/ w=3F% 1, LPS (XBEimh¥k, Difco i)
0ug/mifnz, =4 27=m 7 v—1+ (BERE2.0cm
Falcon 3047) E-C37°C, 24 BREIMIE L 7. RIEgO
FEE EE 1T DNA assay o I % iR ME3F B emaiE M o
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2.2.10 EFEEksn~v o574 — (HPLC)

HPLC 3358 - 1.7 G-3000 sw, column »BE#E 17
HLC-803 A (FH¥E Y — A HED AV, RENFEmMEY
200/, W 0.5ml/min, 1438 Iml L TkIM-
7o, -t 2 —v120.D. Range1.28 L L C, HEE
280nm cE=% -V vrLI.

2.2.11 Flat bed B S ER%8 (IEF)

Sephadex G-25 (Pharmacia #) 6.08 % & & K&
112.5m! TEIR T 24 BRI L 724, Ampholine
40% w/v, pH 3-10(LKB #)% 6 m/ inx, Flat bed
75 24 (LKB#) Fic, $#120ml o, # L EEH
PKFIic b DR >, BEK 0.1 M-H.PO,, &
¥ 0.1 M-NaOH » U CHilkE & 45 HEEB Z o 7.
REEFADERI A TAT TV r— 2 —RBEX,
VINET TV =X =Dy b X LEML 10 456
WELRE, 7707 —x—%ROBRTS00V, 55
RAIKEN UTe. BKEDE T, ZARBEA LD 30 o
L, &5Eo—HcpH #WEL, &Y% 3,000 rpm,
15 frEEib L T BB oW KE iR 280 nm THIE L
7.

I MMRHER

3.1 BEFHEBICHT5 PHA g PMNC #2315
DRRHES FRRIBTEE

EFA 22 BROKEFEASES 26 HiooC PHA
$1% PMNC #5358 B 2 i S i faima w Rz 528
TEt L. PMNC 853 BiE 280 Ui & ORED
Hkao *H-TdR 0 1 iAnxE EiE4& 75 DMEM
TEE LSS OBESF MR *H-TdR 0l H AL T
B 7-fE% stimulation index(S. 1) X LTHEH L.
Fig. 2 R4 X 5 BB ASEE LEHMEDS S. L ik
1.10£0.13 Chotomiext LT, CAHTix1.54+
0.22, CIH Ti21.40%0.28, LC-Ti131.39%0.16 T
b, FhFROFEERER p<0.001, p<0.05 p<0.001
THEOSEMEATL .

3.2 CAH £E(-175 LSP #lig%k PMNC#2& EEn

IRHE S AR REE

S L osfEchk-7-CAHBEEZD > H 1 Lo\ T
PHA o 23> v liver specific protein (LSP) % f\»
T PMNC ### L, % 0#E LB OBREF Mg
{EHEEM: % cell growth assay 1ok b #st L. Fig. 3
it & < LSP Rl B IR INATOMKE S e
DFHfELE 248 fH/mm? TH B OWR L, LHEHIE
24 WEFE, 48 e, 72 BSRAREIEE C L W FHE 290

¥« AR

FLIBGER R

fE/mm? 342 {B/mm? 518 {8/mm?® & 5% B R EKHF
M, MY IS —, HBELT2%
FCS #%7; DMEM 2¥in L 72 b DTk, BIESIRIT
Fbbhich ot Fi Lo OBEREDREE, BT
Bigsk e PHA THRIBL 72858 B 6 fSF 0
THEBNEDTH- .

3:3 MBRUBRLIEIZL S

S. L m\EfiaR L7 CAH BED 5% 140 PHA
WEEeE FiE % Tablel w774 X % (T trypsin, neu-
raminidase, 56°C30 4, 100C2 iz X b B S 3 &,
W R DB X o T4 RIS BB I v DR T 23
b, Licdi-T CAH BEiEE FERoBEs

AR TE IS I EAAIR i BRIERE T, v T AR RS
n 22 9 6 11
z%a._anj:SDl.IOiO.ﬂ‘I 1.54+0.22 1.40£0.28 1.39%0.16
' °
L)
.
= . M
¥l .
jé 1.50+ !. * :
] . b
g o : :°
3 . ® .
§’ 1.001 .is SI *
4 .
.

Normal Subjects Chronic active Chronic inactive Liver Cirrhosis
hepatitis hepatitis

Fig.2 Stimulation of *H-thymidine incorporation into
fibroblast by conditioned medium of PHA-
stimulated mononuclear cell from patients with
CAH, CIH and liver cirrhosis.

Stimulation of *H-TdR incorporation into
fibroblast by conditioned medium of PHA

S _ -stimulated mononuclear cell from patients

"** T Stimulation of *H-TdR incorporation into fibrob-
last by DMEM

cell count

(/mm?) L

1000

mediur of PHA
mononuclear cell from CAH patient

O—-O]r it

medium of LSP-sti

o
*-—e
A—B Condi
cell from CAH patient
X=X DMEM Containing of 2%FCS
500
3
[~ A/
5

0 4 . . incubation time
0 24 48 72 hours

Fig. 3 Stimulation of fibroblast proliferation by condi-
tioned medium of PHA or LSP-stimulated
mononuclear cell from CAH patient
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Table 1 Effects of heal, trypsin or neuraminidase treatment om FPF activity in
conditioned medium from CAH patient.

*H) TdR Percent activity
Treatment incorporation (cpm) (%>
Conditioned medium
(untreated) 4,006+127 100
Trypsin 2,768+t134 69
Neuraminidase 2,791+146 70
Heat 56°C 30 min 3,041% 57.9 76
100°C 2 min 2,253+£134 56
Dalbecco’s modifid eagle
medium (DMEM) 25444107 63
HEFETHRT EERAE) I hEbhTw5 Bhhte 7ok, 0.D. 280nm T ey 4 — I e —

LHEESI N
3-4 BMEFMBIBR T O IR Ry EIR

3-4-1 HPLC Iz & 2 F 2ot

bl oo S HEZE R ERE K F (fibroblast proliferat-
ing factor &#% L LIF FPF LIR854 5) otk 2#st
T 570, CAH BEEEROBIBEE Lg% HPLC
XD s ER LT FORE <2 — vt Fig. 4R
TZELT, EE 280 nm im B AR EHIETIL6
DE—27ERLI. 0O 4« 045E%» DNA synthesis
assay B CHRE Li- & A Fig. dBicRT 8L, 5T
£ 60,000(FPF-I), 20,000(FPF-II) «w—3¥ %45

T*H-TdR 0B I AL WS bhte. ¥hoihb
OSE Fig dOR3 24 <, R =27 —-7rv RO

=2y -y vEEOOGRIEEEE LY LA L T\ i

W IE#E A PMNC % PHA CHIB L 703 Ligwo
WTh R L. Fig. 5 wRd X 3 iR 280 nm ¢
M2 — BT s % PMNC o PHA 22 Lo
IR — TR MR TE N 3 5T & 60,000
£ 20,000 DHEICTD Sk, TrRREEE LT PHA
FFRIBIEE NBESRORER LIE LB Lo, BH-~<
Z = VICIIARBIICER L0 <, B
TR OSENS SRS S itieds - fe.

3-4.2 FPF-1, FPF-Il 0% E ST ATEICL 5

et

FPF-I, Il 0%% i BX BT R % Fig. 6 R L.
LB A SE oM s R RS 4 *H-TdR
B0AZTRL, FBiit 0. D. 280 nm iz L AEH <
#—v %;x L . FPF-I, FPF-Ilix & 4 = P. L.
5.0~6.8 i=# A& heterogenous 7ciEH v — 7 #F L,
ZOEFRIVTRS pL 5.1 CBd LR REL, *
NI S AR D v — 7 13tk 0 FPF-IL © X o R

7 LA ARBRERIRD Lhuioh - .

| BSA /J—LIC'DG' a- c“)’"‘WY Lysozyme

280am §7000 37000 2500 13700
0.3}
(A)
0.2}
0.1}
0
cpm
(X104 FPF 1 o——=o *H-thymidine count
6.0+ PF 1
4.0
(B)
2.0r
0
cpm o—e 3H-Coliagen count
{x10°) 0—o0°H-noncollagen count
2.01
(©)
'l N\Mvﬂ\—f

10 I’.‘) 2'0 2‘5 3’0 3I5 tube No.
Fig. 4 Gel filtration of conditioned medium from PHA-
stimulated mononuclear cell of CAH patient.
(A) Profile monitered by 0.D. at 280 n.m.
(B) Fibroblast proliferating activity
(C) Collagen synthesis
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Fig. 5 Gel filtration of conditioned medium from

mononuclear cell of normal subjects with or
without PHA stimulation.

(A) Profile monitered by O.D. at 280 n.m.
(B) Fibroblast proliferating activity
10 10
- FPF- 1 FPF-11
%
& xI
8 o
=z
SR S| 5 1of 5
<<
x
|7 : :
Q
Q
E ~
=
2
°
5
3
[ie]
o
[«4
o
~0.10F 0.10
£
s
o
2 0.05f 0.05}F
<
1 10 20 30 1 ) 30

FRACTION NUMBER
Fig. 6 Isoelectric focusing of FPF-I and FPF-II.

3.5 BMFMRIETEE T OEEKRFEHIC OV TORE

FPF-1 & FPF-II o kA oW CHRET L 7o
Fig. 7AW" & 5 1w FPF-1, FPF-II & 4 e Bl & 10
pg/mi ¥ CEERA T AR E S,

FLIREREE

FRUETIE S5 —iE L. FERE Fig @7
I 5w, BB 25— v ARIRETEE S EE
B 10pg/ml ¥ CREKRERICERL, Thi)LtogT
377 P —icEL
3-6  fRHEIE MRS SRR T o KR i fmkakk (IMR 90,
3T 6, M 7609, HMV) (=337 2 BRIER
AT SRR B FPF B fEicou T
HLl7. e MEMESFEMIETH S IMR-90 ROy A%
w5 %5 316 1w FPF-1 2%, #OBEE(E
EEE A AN, ToER i Fig. 8 wrRT X5, 40
BEEEE LB S. LIzsnF 1,70, 1.62 TH- 1
2, b FKBEdkARTH S MT609, vt 2T —
<@k ch s HMV <11 S. L 0.48, 0.89 X #5E
{RAEEME (15 btehs - fo. FPE-IL oy % RI%E
i IMR-90-71.96, 3T 6 T1.78 & {REENE M 280
%, M 7069 <ix1.07, HMV Ti30.93 &=oi2 ) HJE
{RAETEME IR S ek - .

& FPF- 1
FPF-1 (B) . e
(A) X 30 .
£ ©
o «n
X b
x c b
S 20 o sof
22 £
-2
I *
SE 0
5 £
=l
i
03 3 o o % ] £
. ! . Protein concentration(ug/ml)
o Protein concentration{ug/ml)
2 .
X . . ®
g_:.n FPF-1 FPF-1I
o
zl . @
g5, ¢ .
= E 0 A £ o 4
- g
8¢ ®
3 §ro
[
£E
£
0
2 10 2

3 © ]
Protein concentration(ug/ml) Protein concentration(ug/mi)

Fig. 7 Dose dependent stimulation of fibroblast
proliferation and collagen synthesis by FPF-I
or FPF-II.

(A) Fibroblast proliferating activity

(B) Collagen synthesis
i (®
s
IMRS0
2 2
@
% IMRSO
3 376
T 3T6 1
L
£
3
£ M7609
@ 1.9 M7609 1.9]
HMV(hrs) HMY (hrs)
N ] 2 W hrs) 0 u 0 (hes)

Culture period

Culture period

Fig. 8 Stimulation of *H-thymidine incorporation into
various cell lines by FPF-1 (A) and FPF-II
(B).
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37 BHMFEREBERTFO IL-1 RUIL-2F4 0

R EEERT & [L-1 RO IL-2 o B[
ERE L7, Fig 9 1wi$ X 512 HPLC ol 2 s
& 5yE o> thymocyte BEFIBIGH 2 BIE Lo L = A5
F£8 60,000, 35,000, 20,0001=.3 >0E — 7 &bk
— 3 CTLL#EEE T b bIL-2EH 140 F &
35,000 DY -2 D HFED LN BETAHESTFE
60,000 & 20,000 @ &' — 2 i thymocyte HEREH| 5% M
AHELUESNBS, IL2EEE L oo Emb IL-1 &
Zz bkt Tk 260,000 5 ik FPF-T i
20,000 48t FPF-11 ic i HH SR v — B L 7o
3-8 HEEEBFHICH TS LPSHBERE~s R

7 7 — UEE PR OB MR SRR

EFEAROEBHEREEED <7 » 7 » — % LPS

BSA f-Lactogl. a-Chymotry. Lysozyme
0. D
280nm
0.3F

4 4 3
67000 37000 25000 13700

(A)

0.2

0
*H-Thymidine
cpm
(X10*}

FPF-11
6.0} FPF-1 }

(B)

100.0f thymocyte
proliferating activity
o0l CTLL activity

35 tube No.

10 15 20 25 30

Fig. 9 Gel filtration of conditioned medium from PHA-
stimulated mononuclear cells of CAH patient.
(A) Profile monitered by O.D. at 280 n.m.
(B) Fibroblast proliferating activity
(C) Thymocyte and CTLL proliferating
activity

PR ML do 1) 5 SR BERL BR D A A ZF A B Al (R PR R 287
® 24
o °
°
A®
- T s
Ei 1.50
x A .
g . ]
°
.5 . E
5 [
:Ei 1.001 s
0] L]
0
Normal Chronic Liver
Sub jects hepatitis Cirrhosis
CAH .]
CIH a
Fig. 10 Stimulation of *H-thymidine incorporation

into fibrablast by LPS-stimulated macrophage
culture.

THIBL, *oRERLFOBREFERCLETHEC
DEWE L. Fig 10 Rt X 51, TEAREELE
BIFEO S, L i 1.13£0.13 Th - oDt L, 184
BF2eTi21.6020.34, HFBEZETi21.61+0.15 TEhE
MSEBER p<0.005, P<0.001 T# 2 Z3fTH
BrmfEchd- 1.

1 % %=

SRR X MR O ARKE S R R e R e B A AR
1978 £ Wahl et al'® o= % » ZHG - ERAE L
T b EF =L ey F OBEET cell rich
fraction % dinitrophenylated ovalbumin, tetanus
toxoid TRIB L, *oiE BiEcENET RSB R T
HHET A L2 RV L. T Bt muramyl
dipeptide CIEMAL L 7cj 8~ 7 = 7 » — RIS
MEF NIRRT 2 % 2 & 2B Havic L.

R HE 1 r0%, ~ v A~y > -0
Fv 7o Martin et al® %, =15 + ) VGRS

Fiv 7 Postlethwaite and Kang'iz & - TEhR bR,

oIz FORWEIR IV Wahl and Gately'®

e b VRIBOC X o TR X B R SR e

WFOFEEYHRE L.
—75, BB RMEE) & »BIRT 1t Neilson ef al?
MENAE y MZEBL L7 interstitial nephritis ©, %o
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§8 Bz T cell rich fraction #%renal tubular antigen
RIS LT, SRR T AR5 - & %3
AL fe.

Lol, ZhboER T bEREYDH 5\ 1
FEEe bR ELELDTH Y, BERMEEDES
e AT BN, FEEOBBAYRELLTED
SREHE 24 MR D BRIV 5 1T B IR ENC O TR o R
HELBERELD TP,

IO XS B AN DA T TIREIEEIERT &
(9 5D 1BHIEFEBIFS 67D RUHEE AL fD %
s, BE PMNC oS MigHmEt 2 RE L
7=, % PMNC % PHA TR L FOBER OB
FMRAREAETERE % IMR 90 ~o> *H-TdR 0H 9 AL T
TR E A, EHA Q24) OBEEEOZ TN
TEBCEETH 1. Tihbb, BEFE FEE
D EFE PMNC g bz hicikBicb v, =4+ rv
OWET, Ih%ELDOFPF¥ELTHLE2 bR
Lo A TcHER PHA @ X 5 7 mitogen 7L 7x
WEEEVIETHV. TR TR LOFRET
SRR ESEL e, RO ER LI
2B OEMLC FPF2EL£XRL0THA S D

BEINBLOELTRFEY ALV AD DR
X o TS S R RESR, MRpERcER
IhAMBEBELEXB TR 5.

# = ARG ¢ Meyer Zum Biischenfelde and
Meischer @\~ 5 liver specific protein (LSP)® % H
v, o CAH B3 BEERIEHLIER 2 8E L .

EEIFig. 3Rl b LSP Ccllf Lo BB
BEkEra LB Sz FPF Bl AR LTk T
bbb BEZBEERE PHA o4/s b9, EERCELETS
wE, LSPizd L€ FPF 2 AT 52 LAEIE S
i, “

Lz ATEBBRHEE TS FPF otk 5\ ikRE
o\, T OFEDSE LA T TSR, Bhw
I E b T E R b b?, BROR
EALF LD —FL T gy,

B 7k o Neilson et al.? 1 interstitial nephritis o
ATy P BEERET cell rich fraction 2 #E L,
renal tubular antigen iz X b BB, fHXh % FPF
I, FOEEHEYSTE 40,000 0EDETHS
= EwB S L. Wahl and Gately™ ({iE% v b
*# T gifa iz e + T cell line (HSB 2) mpE4:-3
% FPF %38~, =104 T& 40,000 © trypsin sensi-
tive, heat stable (100°C, 10 Z-RALE CTHRIEL 72V
ERABYREL .

& BTEE R

FLMRER 58

#7- Postlethwaite and Kang? i3x1r % v FD V¥
SAEHRE (2w Ty —URET) BELENLEBL
FPF »4-F5& 16,000 & 60,000 D 2 >DEEAE LK
L ERREVWHL, Bz~ & thymocyte 218 X
% & interleukin 1 D ATEEMEAGR <, HB\IXT
MRHSED ) vk A A v THSLH D L LT

—75 Schmidt et al'® (3IEH v » KEBEEERAZES
¥z (MLR) L7 kEBweg+& 75,000 & 13,000 © 2
oo FPF 2 FEZ L, T h b2\ 3 Hh { thymocyte
proliferating activity #4 L T\ % Z &b, WHIL
FEMF—4'E (interluekin 1) <, FIFXEEL
MEEA LS LD THA S EERLL

ok 5w FPF ooy i T fikgc sk 5
VvkAAY, BA =Ty —VICHET S
Interleukin 1, & HITIXFOHHE > SIcFIREME 7 &5
RDOENEZHTH 5.

Agecir CAH B# @ FPF oo T+ oL Ot
CHEENEE Y ILl o2 LB L 72

# ¥ trypsin, neuraminidase, JNELIER 3T A%
EMABH L5, AFPF itvThollBied 5
LEEMTH D, heat labile KEBHE T, FOEMRHE
iz slalic acid DEERBETHH EE L bhiz. Eio
7 MBI X B 5 HT T34 & 20,000 & 60,000 D
2 GBI MR TR R b, VTR
1% thymocyte proliferating activity 2% H X i,
— #% 1= thymocyte proliferating activity # 5 3 %
cytokine & U Tz IL1 % 7 (% interleukin 2 (IL 2)
e TL AR Bk o sEiic ik CTLL SaEh s
Fhbb IL 2FEMEPRD T Edb, IL 120
LoHBEIL 1 CBHLHEETh T 5 L
Bl hic. 7ok4FE 35,000 o4 E I b thymocyte
proliferating activity g8 7-2%, KL oMEHET AR
BT IR 2 oy, — U7 cix CTLL i s &
nimz Enb, FoXERIL 2TH D, B ciE
BELEL Tt b o bE 2 Bhk.

Lo AT, B XnIL 1355 E 15,000 DE—
B EINTEY, AR C2E0 IL 1 EEHEY
Rotlicc b &—RFETS L5l bhs.

EDRIZOWT, $TELHR A Z & Schmidt ef
al® BEHLC L S, ST Eo/NS ERDE (L
DA AMBEEL EEELTWAEERTH A, LaLK
SEEA Tl conditioned medium F iz MERE 2 <
BENRTRELY, TOWRERE bRV, B
Oppenheim et al.'” (IS IL 1% in vitro CTEFET
Bk, O BEEND LS FE 50,000-70,000 D iEt:
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WEPETDHZ EERBL VS5, AERCREL:
SFE 60,000 DHEL BT H IIL 1 0BREARTH
AHEEZLRD.

FE, MEIFEABREKECIs5HTtedicIL
1 &R U PLAE kB s h, ¥4 IMR90, 3T6,
M 7609, HMV 7¢ & &8s MAark 2 A 7o A s
EE o ©h, EO L ESRIRERELE LTy
1z (Fig. 8).

O & BT O REZE & o PMINC 2343
%5 FPF oAz IL 1 THHESLIEVD, Thy
SHIZEDG B, APFECir FPF o £l
DT bR E I 2 .

IL 13 &4 L BERE BN~ »nT » — UAESE
THHA DA VEIRTVD, LTZTEFEe + 94,
BUERT 8 REFIGEBYE 341, FEEEIH: 5 4D, L
SEEGI RN RICFORBM~rsr 7 7 - (=rw7 57—
CoMER T v — FNEMRK > LPS ThlE L gk
BRoOHMET MIaEEEELAIE L. TORR, 18
PEFFZE, FFEE TRV TRAERE v M iclb~EEBiE
o D (Fig. 10).

Tlebb, TRODOERBTCIIEEZE=s72 7y — Uik
WHITRER kBB b D EE~7 r 7 » — it H
NTED &L OFPFAL DREAT S EEZ LRk

LZATRMILORBERIBH EThbas—rvoE
HTHv, FPF (L 1 »@#EbcBET s T57
HUE, HEPE L ICRMESERI D 2 5 — v B ERVEEI
BEoTWBHZ EHTHTHLENDS 5.

IHETY VAERD B ILI<2 v 7 — ik
525 — v EBRRERTF oI, Johnson and
Ziff'™, Wahl and Gately'®, 82 Lok hiExh
T %, pCL e 512 BHEEHETL£ORIRTF
DT B0 2. 5 F & 68,000-100,000 nEE
BEEELTV5. Lal, 2hboBEvhd
A B E I > T E R L TR L FPF Lo
BARIIRBITH 5.

Aprgecik CAH %o PMNC % PHA gL,
% o conditioned medium % # B X D 4HE L 7
BHGENNT, 3T 6 - 2 Mlan= 5 —» v
ERICE 2 ZHEEYRN L. =7 — 7 vV ERIBES
PUXE 5252 2 o major peak & LTED LR,
OB FPF AL 1D o7 h 54— L Ty
7z (Fig.4). 72721, *0lE=7 - »vIUA0ELE
b ARRICE RO EmD bITTesd, ZoOREFERII=2 S —
Y URRAICHERO LD S22, L ARKEMN
AR L iR BER P T oEAERA BINL

FERRMEALIT 30 13 2 SR BORZ TR o0 RHE 2F S A B (e E ' 289

FHRTH D EZE 2 bR Wi LT s SE R
R FPF (L D) 2@ #EFMa 28l 2w 5 & A
AT - VERTREI LI LA ORETS LD
TH -t

DLEZEHT 5 L, BHFE FEEEEO Y v
iz~ b7 v (n vivo Tikk % b HE) BB
X b macrophage activating factor(MAF)%5zH L,
FhicX b =7 wv 7y — PSR ORMFMRERER
F (Flebb IL D 2L L CREFHROEIE : =
F—rYEREIERITEVOIRASAEE I RS,

ST in vivo T Y VBB EOREE, MAF
DOBIEFDIEH, <27 w7y — COEMILOERE I &5
SN REL, R Lok 5 RESRERF
HIDBABZL T2 hThA.

5 #

1ok F e X O ZE B3 o PMNC % PHA %\ 2
LSP c## L conditioned medium iz i S 58
FMEFMIEEER T oW TR 2L U T o R 215
7.
1D REFEBREEZD PMNC % PHA CHRIB L 7553

LiE RN HiEEES (FPER) 2R L&

Z %, IE# AT stimulation index (S. 1) 1.10+

0.13CTH-7fonizxt L, CAH 1.5440.22, CIH

1.40+0.28, LC1.39+0.16 LM AEELYRL

7o, :
2) S. L »@EfE%AR L # CAH E % PMNC # liver

specific protein (LSP) wCHIB L& = 5, Rtk

S L gEELRL k.

3 CAH B PMNCERELEY, bV 7 Vi,
7451 =8 —¥HAHE, 56°C, 304, RU100C, 24
DMBEET -l b 25, FORERR ST

4) CAHEZEPMNCEZELEHPLCIcLh ¥
EBRL&ASEO FPEME PN Lo LHoTEN
60,000 (FPF-I) & 20,000 (FPF-II) vy —»
BRDLN, ARFEThbOSEIr—HL T2 5 —
7R B A R T

5) FPF-I, I 0SB A EXREBECTRANIE
%, #1z P15.0-6.8 12#A o heterogenous 7o ifi
Y—27%KFL, TOEXEIITRE PIS 1 2@Hs 5
h, FPF-I, Il 0% ESIciiR BNt Rizin L&
z bhio.

6) FPF-I, II o target cell specificity #5~7-& &
% IMR-90, 3T 6 7 & OFFHEZF ML D U fEME 4R
L, fiio>o M 7609, HMV 7c X B B 37 flaikae

B
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CHIEREIEYE R TR0 5 e
7)  CAH f3 PMNC 5% 75 o thymocyte H2%E #)

W, CTLLERIBIESE A RF Lt 2A0 T

260,000, 35,000, 20,000 » 4 i 1= thymcyte #%

TERBUEYE 2, 35,000 4B CTLL sS4 (1L

2EEM) b to s s FPE-L Iyl bicIL 1

EEz bR
8) LAETEEEZED LPSHE<reyr —OEEE

Ho FPEMizosBsiLick o b, EEATEDS.

L 51.13£0.13 CTh oDz L, BHEFLTX

1.60+£0.34, FFEEZETI131.61+0.15 S SEXRL

7z,

LIk X » FPF-1, FPF-II iz~ AR IL 1T
B, MEIBEOBRERLEZ R T, B
FFos, FFEZ-Ci LSP £ oiiiic 1 h BIE-fEEL X
iy v R E £ b < 1t macrophage activating
factor 2N L~7 w7 7 —CRHBLESZEDIL 1 %K
WX ER, REZFAaoREsE, collagen SR
#AL R L, OVWTIBELOERY 26T
D EBREI R

AREEM 2 DI Hich, @IEE, FAEMT S >k
ZNEIRAEE, BE—RBEECEHTL LB
ARG CEHBIE o2 E F LARERED, AERE,
FEAAFHELCES L F T
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