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Summary : The present study was carried out to analyze the effects of erythromycin
on functions of polymorphonuclear leukocytes (PMN) and immunocompetent cells in mice.

Administration of erythromycin (EM) reduced phagocytic activity as determined by
chemiluminescence, although chemotaxsis and elastase production of PMN were not
affected. These were consistent with results obtained from PMN of EM-treated patients
with chronic lower respiratory infections. However, serum of EM-treated mice exhibited
suppressive activity to mitogenic activity of recombinant interleukin 1 (rIL-1), when serum
was prepared from mice 2h after intravenous injection of heat-killed Pseudomonas aeru-
ginosa. Inhibition of IL-1 activity by this serum was neutralized by anti-mouse a;-antitryp-
sin (a;-AT) antiserum to a significant extent.

Furthermore, mouse splenocytes cultured with several concentrations of EM produced
higher levels of IL-2 upon stimulation with concanavaline A (Con A). IL-2 production by
splenocytes increased in proportion to increasing doses of EM (2-5ug/ml), but EM
suppressed IL-2 production at doses higher than 10xg/ml. These results were consistent
with the results of Con A-induced blastogenesis of splenocytes. Additionally, IL-1 produc-
tion by PMN and alveolar macrophage was also enhanced by EM in the dose range of 2-
5ug/ml. '

To analyze the kinetics of production of IL-1 suppressive factor in serum, supernatant
fluids from cultures of mouse hepatocytes with EM were tested for a;-AT activity and IL
-1 inhibitory activity. Upon stimulation with IL-1, cultured hepatocytes produced a;-AT
in the presence of EM (5-10xg/ml) higher than did hepatocytes cultured without EM.
Furthermore, supernatant fluids of hepatocytes cultured with EM exhibited suppressive
activity to IL-1.

These results suggest that EM can exert regulatory functions in host defense mecha-
nisms.
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Index Terms

erythromycin, polymorphonuclear leukocyte (PMN), elastase, interleukin, a;-antitrypsin

Abbreviations

EM : erythromycin, PMN : polymorphonuclear leukocyte, a@;-AT : a;-antitrypsin, AM:
alveolar macrophage, IL-1: interleukin 1, IL-2: interleukin 2
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OV A ML K& 2% (Diffuse panbronchiolitis LIF
DPB) 7t & 0@ TRERGIECHR L, fekomIHLE
BECRT O R BEDRAE bhie\ s, BBEEETR
WERRHFE TR T 55 LB #E ik & L T erythromycin
(UF EM) RSB EHRENEA Sh, ZOHRERER

FNCEER S T & T B, & hic & DiEEEl: Haemo-

philus influenzae, Pseudomonas aeruginosa (LVF P.
aeruginosa) Ve & DRBREOBHIBIR e < BRI TH B
EAHEIRTWABD, L L EM KX P. aeruginosa I
AT BHPE I, EROHAYE OHEIER T
ey, I TEEIrOERBFEROLREL
TH18HY KRB\ TREEUOEAEEEE, bk
BRI E R LEA ORFEEITRVRE L,

KB TREFEBEEKICK TS EM OER DTG
TR, =V ARBFLEFFERLESOCHE~s 27 ¥
— < (alveolar macrophage LAF AM) ##8E, X bz
B MR RIS T B O W TOERE T - 72,
(RBRF S X O

1 =R

B, BREREBYEEFRAESLI Y <~V 2
(e, 6:8M5, 27~33)XEAL, EFAR A Y =v 2L
MF (V) = v 2 VEERBR S RED 8L ORI D
FHE L.

2) EM #5757

EM (¥ erythromycin stearate (£ 1 >+ v }) ¥ &B
BV —CHRRICHERE L8, EEKIZT 3mg/
ml DEEDKBEEIERL, £0 0.lml ¥ 25 v L 8l
DN Y v FRTHRENCEAN~N1H 1E, ERIARKS
BHEE L, 2 ik 10mg/kg/day 0SB L7 b,
BA 1 H 600mg ic#¥43 %, control BiZiX, EM KIBE
DD ) CRBKE FROGETHRE L,

3) HFHRERDEEA R L OV AM SET

7 # Bk @ £ B 12 Thioglycolate (B F TGC, Difco
Laboratories, Detroit. Mich.) 2.5ml % <= 7 & gk #
b 5 B4, 4°C 12 LC s\ 7 HBSS(Hanks' balanced

salt solution) 5ml I T peritoneal lavage I© X h [EfE&R
Hi¥#% (peritoneal exudate cells JAF PEC) #@EIXL,
50xg I TH AHEL Lic, WEX X<BESLTaL 4
5ml DK %I & 10 < B LR RILER % I &
L, 208 AWK 10£5%EE © PBS(—) (phosphate
buffered saline, Ca**¥s X 08 Mg+ Re) #inzic.
HBSS T 2 ElfE#E L 7% 5mM HEPES-MEM (Eagles’
minimum essential medium, phenol red ~&, HIK,
R T 3x10°/ml i 58% L 7 (UL FIFhERIFIEE & 1P
&), IFRBRIRIFR T O FFER D El &1L cytosmear anal-
ysis I3\ T 95% LA BT, trypan blue $efaic X % #ifa
o viability 12 98% LA ETH - 7z,

AM VZRRE: T CBARE LIER R EIR & 6068 L Bl L 7z
#%, TEBL D vy ) v ERSZTE PBS(—)1ml
FHEAL, @o WEAREERRLE, ZoBELXHEE
BYIELUTEHER Y pool LELHEEZHRIVELTEE
0B 1% 95% LA |k 2 macrophage T & b, viability i
BYLLETH -7z,

LITFRRDFED S b 4~8XE 1R ER LA
BThHBHOCHBIET.

4) HERE (chemotaxis) DORIE

Bk oMEEEEY EM #5 188, 288, 388, 4
BHIEBWTE A4 EF oo TR L, BER
F(chemoattractant) & L C, Ix10~*mg/ml ® fMLP(N
-formyl-Methionyl-Leucyl-Phenylalanine, Sigma)®
% F\~ T agarose plate #5% iz & h lE Lz,

S £B S L2 4 LD control = ¥ A TDENHE
Hi U7z stimulation index (SD & TfTino e,

5 HE& - REEONE

FRBRIERERECE DD ER T b DIDNT
BELA, AMZEM#&51»HAH,3»HAH, 6HE
EHEWTHEE L, BR « BEAEOHZE R luminol 7
#: chemiluminescence ¥ % i\ e,

6)fFHEk elastase {EHE DO RIE

EM#BEL1»FED<=Y 2 (n=8) hHHEMLFH
BRIEEWE D 1ml % 100xg 12T 5 SEELL, £DLE%R
BTl R X {13 L, acetate buffer (pH4.2) %
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Imlpnz, ZOEERER E T-80CRTHEERFL
o, BRI RCOV VY 7ARMREL, BERERY
30 BRIFT 7 » 7o 4%, 100xg 12T 5 AR L TED LE
# Bk elastase HHE S & LCERICHL, BIER &R
U< Congo Red elastin ? it C7r=t AF ¥ JF—
CS-930 (BEBUERT) I X b, 485nm TOBNE & HIE
L, control =7 2 (n=8)TDfH & D iz X 5% control
LLTELLLE,

7 IL-1FIBOC X B FRER 2 B D elastase BH it
3% EM ofZ

MAUEBD <7 A (n=8) KOWTEREY TR,
FER DRI BT I1Z BB D IL-1 assay D FEECTER Lz~
v Z R macrophage (M) Hi3ED IL-1 % f\ i,

96 /X tissue culture plate (Corning) 1= 1001 D
BRFWER (1x10%/ml) & 501 © IL-1 (0% v/v) &F
MEM # Ah, 5%, CO, D&HT T 1 FRfERR Lo,
HHREREZRH TS L1tk D elastase D H A FE L
7.

COWMHIERT 5 EM 0%RE Y R 7cdic, REKEE
& LT lug/ml, 5ug/ml & 7s% X 5 iz Erythromycin
lactobionate (#£4 7Ky ) #FHILAE 200u1/well
L Lich D% EM HnEE, EM 02 b i MEM %Nz
M < 200pl/well & Licd 0% EMJERINEEE L,
k&R 0 elastase & % & §f A7 3R elastase & % & [ #
Congo Red elastin 5ic X vl L, EM ¥RinFEcofE
% EM JEURINBECOMETER L Tk 7c% control 12 X
hHEE L7,

8) IfiE D elastase FNHIE M D HIE

EM&En#EE5E1» Ao ~ v 2 (n=5) O retro-
orbital venous plexus X » FH L7 My X b M{E % 5
B L elastin agar plate ¥5I2 CTHI%E L 7. porcine pan-
creas elastase (Sigma) OEAIC X % elastin fragment
DRERIZ X > THEL 5 clear zone D IMEIC X % #IHIER
#9% elastin inhibition & U CEH LB 21T 7 - 7.

9) Con A-induced blastogenesis

~ v A% 5x10%/ml DEEIC RPMI  complete
medium (10% FBS, 10mM HEPES, 5x10-°M 2-ME,
1004g/ml penicillin, 50xg/ml streptomycin &%) T
FABE L7k, 96 X7 v — b2 10041 3700 2 7%, 10041
® medium I+« DEE D EM % &H T % medium %
1001 $*2pn 2z (REBEE 0.2~50ug/ml), & &1 Con-
canavalin A % lug @i L 7%, CO, incubator P3C 72
RERBEEE Ui, BT 16 R8T [*H] thymidine
(specific activity 2 mCi/m mol, Amersham Japan,
Tokyo) % 0.5xCi/well in %, 16 K% 12 automated

= B

cell harvestor (Skatron, Sweeden) 12 CHifas £%,
MfEPI D DNA et h A ¥ e [PH] thymidine &%

" liquid scintillation counter (Beckman) 1 CEE&1DF

S R - THIE L,

10) IL-2 assay

PRMI 1640 complete medium i<l 10°/ml i
EM (0.2~20ug/ml) &0 Con A (5ug/ml) %¥intk,
tissue culture T-flask WiZ 10ml Jn %, up-right posi-
tion 12 T CO, incubator N T 18 RFfE K5 & L 7=, cell-
free D3 151 a-methylmannoside % 20mg/ml

BETINZIb 0% IL-2 #F & Uiz, IL-2 assay 1%, IL

-2 dependent mouse T cell line ® HT-2 cell # A\ T,
Oppenheim 5 DHFEHE - T - T,

11) IL-1 assay

Thioglycholate medium (Difco) 3ml % JREER#5- 4
H#&1z, 5 ml ® cold HBSS =T PEC #[EIX L, HBSS
12T 3 [EEEEH%, RPMI complete medium & T 2x108/
ml DEEIFHEL T, 24 7 tissue culture plate (Corn-
ing) D& well i Iml 3*2 %, 37°C, CO, incubator A
T2RHBE L, EMAEEMRE T CEERELE
#%, LPS (lipopolysaccharide) % 5ug/ml D ¥ E I ¥n
L 72 %7 L \> medium % 500150 2, X 51 EM % 0.2
~20pg/ml DEEEHRIN L 7%, CO, incubator ;JT—
wEE#E L, IL-1EHORIER, Mizel ® co-stimula-
tion assay D5 ey, C3H/He] mouse O fglRil
axzAWTUTom 77,

IL-1 82 1001 iz, RPMI complete medium 2T
107/ml iz 5% L 7= ohR AR e (0.4ug phytohemag-
glutium &7) 100u] #inz, MEEEER 6TV — b
T 3T°C, 5% CODEMET T 72 RifdiE L, 55
EHT 18 BRI 1xCi » [*H] thymidine Z¥ENL,
FoBR ML > DNA 2B » 3A ¥ iz radioactivity % %€
Lz,

12) =v zIED IL-1 &% R

E#E= Y ARVCEM &5 ~ v 2 IR R KIE Y
BRT LD/ 7 2EEREOMBAFEE L L TP
aeruginosa DINEILE  5x108 % BERNcH 5L, 2
R 1 retro-orbital venous plexus X b #¢1f U 7z Ifi
BEromELic, MEESEEL, 2EWEE, Lo IL-1
EMRZER 0% 0E&iRmL, IL-1EkeHRT 5
MEIZ R AT, IL-1 & LTk rIL-18 (Texstar
Monoclonals #t, Texas) 5ng/ml % B\ 7z,

13) ~ v AfFfEfa OB #E

< v AR, Berry & Friend™ OHEEHEL,
collagenase 8IEIC CEHREL L, BT CBARL 7o~
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v A D FFE%E T KE IR 25 20ml © Catt, Mg+*-free
Hanks' solution (CMFS) TR L7, 0.07% col-
lagenase (type IV, Sigma Chemical Co., St. Louis,
Mo.) % 0.1% bovine serum albumin (BSA, fraction
V, Sigma) B O* 4mM CaCl, &% ® Hanks ¥ 20m] CT#
WLte, FOHFEZHEHE, BSA &% Hanks BT
iz EeL, 2BORE Y —¥TABLLE, Sixgic
T 250EMNy 3EE R LFREMRLE, Ml
PHIES (EFE 0% U EOERO LG H), 2x10°/ml
DEE I Williams E 553# (0.075% sodium bicarbon-
ate, 10mM HEPES, 2mM L-glutamine, 5U/ml hepar-
in, 1M Insulin, ImM dexamethason phosphate, 5%
fetal calf serum %% O¥ penicillin 100U/ml, streptomycin
50xg/ml, gentamycin 50ug/ml &%) & THERE, col-
lagen-coated tissue culture plate -(24 X, Corning) &
T 3 M, 5%CO, incubator I TH5% L 7z, Non-adher-
ent cell ¥EL, EM 2« DBEICHFEMLIH L
medium &0 % T 24 R BEERCA L,

14) IL-112 X % FRAmpa s

Koj HDFHE? 12heLs, rIL-18 5ng/ml T 12 BEREH)
B, HBSS 1= T+4¥EE L, ¥ L\ medium 210 %,
72 BRI E TR BRI L Vv o, BF
D a-antitrypsin AT a,-AT) £EX O albumin &
1%, Weeke O 7 14 » T electroimmunoassay 1=
L DHIE LT, 150u]l DL~ Y 2 a-AT HU&, B 5k
100x1 D¥ = v A albumin (Organo Teknika Corp.-
Cappel Products) %18 U T 55°C 1cff » 72 10ml 1%
agarose ¥ (Tris-barbital buffer pH8.6, A 4 v IHEE
0.02Q2v/cm)) LB L, 8x8cm D # 7 A S L — b ILHE,
WEE L7, —WRICH I A 5ul © sample & A
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#, 4°C T 20 B (20v/cm) kB 24T 7 - 7eth, 12 IRl
8v/cm THkE)L 7. control i& culture medium, stan-
dard mouse a;-AT KU mouse albumin #¥kEL,
rocket DEEbEEYRDL, b hLEFOIL-1E
HAEIEE S, BRIC i~ HEBie e » CTRIE L e,

54 18

1) ##E#E (chemotaxis)

Table 1 i RT 1<, control B % 1~4 8D F#H i
stimulation index & LT 1.00+0.23 TH o e DKL,
EMAEFHIH 5% 18 B 085026, 28 B 1.14%0.
18, 3B H 0.90+0.18, 4 H 0.92+0.07 L W ThoOBE
ZE\\Th, control F L DiIch, FBEZ L OFTOM
EEVTHEBRERRD DT,

2) EA - HEE (chemiluminescence)

B U < Tablel i/~ Ta0<, control L 1~4 8D
#2% stimulation index & LT 1.00£0.59 TH » DT
stL, EM #5418 E T 0352005 &hih DET %
R L7272, control B & OMICIZERERRD b - e,
L2, 2588 0.26+0.09, 3:8E 0.22+0.09, 4;:8E 0.
194+0.25 LWIRER X =L, W hd control B & Mg
LTEBEREELZRD (p<0.01).,

AME B WTHEMBEROHEEREE AN
chemiluminescence FE#AET L, &5 6 » A B TR
control = 7 A @ chemiluminescence fE 12 % L T 50%
P& T L (Fig. D.

3) 1FIR elastase WEME (Fig. 2)

% control & LT control # 100+47.1% X L T,
EM #5~ v 2% 78.9+14.2% control T, EM #5 L1
~ v ADHIMEETED - 7en’, FRICIEEZIR

Table 1. Altered functions of PMN obtained from EM-treated

mice

Duration of

treatment with EM Chemotaxis Chemiluminescence
"Control group 1.00+0.23 1.00+0.59
1 week 0.85+0.26 - 0.35+0.05
2 weeks 1.14+0.18 0.26+0.09*
3 weeks 0.90+0.18 0.2240.09*
4 weeks 0.9240.07 0.1940.25*

Data are expressed as the stimulation index (Sl1.).

SI = Data on test day/means of control data over a certain period. Each

gruop consisted of 4 mice.

Results were presented as mean+S.D.

* ; p<0.05 versus control group.
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4) D elastase MFHIER: (table 2)

% elastase inhibition & L T control & 20.0+7.1%
Xt LC EM #5-8 184+84% &, MEORICIERE
BRDAEote, ThbOMEERIE 1B TOREL
FI#EICHL a-antitrypsin (a,-AT) & TIRIFTEEICHE
IEXhic,

5) IL-1H#uz & 5 iFhEk 2 B D elastase Bl iw5f
THpE (Fig. )

EM ZEFRINEE 100+2.6% 15t L EM %RInEE T Ud 1ug/
ml DEE T 68.2+20.3% (p<0.01), 5ug/ml DEET
80.9+15.8% (p<0.0D) & WTFhIBFBCHH ST wic

Table 2. % of elastase inhibition of serum from
EM-treated mouse

EM-treated group control group

18.4+8.4% 20.0£7.1%

Each group consisted of 5 mice.
% ealstase inhibition was measured using the method of
elastin agarose plate and calculated as follows ;

a

elastase activity of serum

0,
elastase activity of Tris«buffer) x100%

Stimulation index

— }
™ 3M 6M
Months of EM administration

Fig. 1. Chemiluminescence of alveolar macro-
phages from mice orally given EM. Data
were expressed as the stimulation index
(chemiluminescence of macrophages from
EM-treated mice / chemiluminescence of
control macrophages).

# B

2, EMBEDBEWCX EIEDBbRAN T,

6) Con A Fl¥ic X % B D blastogenesis IZx3
% EM 0% (Fig. O

Sug/ml DEE ¥ T EM 2T 5% X Con

——N§ ———y

100 fesscoscess

e0eeccceccc00000000000000000000

40

PMN elastase
(% of control)
(=,
o

20 }

Control group EM-treated group
[n=8] [n=8]

Fig. 2. Elastase activity of PMN from EM-treated
mice.
PMN elasase activity was measured by
Congo Red elastin method. Data were ex-
pressed as % of control responeses.

——P < 0,0]————

—P < 0,01 /NS —
100 foeroeosesopgmecsscsessesconcccecsaconscossaasccnce
0g 80
ab
£4g 60F
w0
oo
cuus 40 b
Eﬁ 20}
0
0 1 5

EM concentrations ( pg/ml )

Fig. 3. Effects of EM on the release of elastase
from PMN stimulated by IL-1.

The 100 g1 of PMN (10°/ml) were cul-
tured in wells of 96-well flat-bottomed
culture plate with 25% (v/v) mouse IL-1,
with or without EM, at 37°C in 5% CO, for
60 min. Elastase activity of each culture
supernatant was measured with Congo Red
elastin method. Eight mice were used in
each group. Data were expressed as % of
control responses.
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A BBz x$$ % blastogenesis AR EH Lich, %
R EORE CREBERZRL, 20ug/ml M ETE3E
WINRE X b S IFIER 2R L e,

7) IL-2 assay (Fig. 5)

EM % 5ug/ml OBE CTHINL Bl E2B8K o L
BRI EC IL-2 0EERRD bhk, ZhikCon
A BBk B AR @ blastogenesis 1235135 B &
—H LT,

8) IL-1 assay (Fig. 6)

2ug/ml DEETEM % Mg BRI L 72REiL,
LPS #l¥iext U TR b v IL-1 DEEVBE I hic

50

Kepm [HITAR uptake

| A
: N

0.2 1 2 3 4 5 6 7 8 9 10 20 50

pg/ml of EM

Fig. 4. Con A-induced blastogenesis of splenocytes
cultured in the presence of EM.

o |

=
n
T

kcpm [3H]TdR uptake
=
o
T

0.2 2 5 8 10 15 20
ng / ml of EM

Fig. 5. IL2 assay. Splanocytes were stimulated
with 5 yg/ml of Con A in the presence of
EM for 18 hr. Supernatants were tested for
IL2 activity using IL2-dependent HT?2 cells.
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(0.2~2ug/mD. FhI EDOBECRERERLRL,
10xg/ml THRGEM L IZER LY, 15, 20ug/ml Tl
FEVRINEE X DEME & T o 7e,

COZEFAM KBV THRBOEMTH - e,

9) EM #5~ v AMiFic & 5 IL-1 MG

Fig. 7 @iR3a<, EM 0 % 0 IL-1 IS #E
Zobhithoiz, E¥~v 2ME (NMS) X 0°EM
#E5~ v 2MiE (EM-MS) # 0 IL-1 M#E# 2133
DB T, P. aeruginosa DIEEEEE X 5%

40 b e Peritoneal Mg
o Alvelar Mg

Kepm (HITAR uptake

0.2 2 5 8 10 15 20
pg/ml of EM

Fig. 6. IL-1 assay. PEC were stimulated with LPS
(5 ug/ml) for 24 h with EM and cell-free
supernatants were tested for IL-1 activity.
IL-2 activity was measured by the co-
stimulation assay.

Kepm [ 31-1] TdR uptake

10 20 30 40
N . 2 1
ILl —
IL1 + NMS* 1 (Pg 0.1)
ILL + EM - Ms* [Ty (P4 0.01)
ILl + NMS I
ILl + EM - MS | )

Fig. 7. Inhibitory effect of serum for mice that had
been orally given erythromycin.
Serum (%) was prepared from mice 2 h
after an intravenous injection of 5Xx10°
heat-killed organisms of P. aeruginosa. IL-1
activity was measured by the co-
stimulation assay.
NMS : normal mouse serum
EM-MS : serum of EM-treated mice.
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ERREOMECLET S L, EMBLE <~y 20MmE
(EM-MS*) T IL-1 IS AEEC EF LT, &
OEEIERE LR IERIZ 10% (20pg/well) D~ Y 2
SAT €y VBRI 2 & TT0%LL Lo FFIHE
bbbt (Fig. 8).

10) IL-1 #¥0c X 3 FFfifa D a,-AT &8 (Fig. 9

Frfla % IL-1 RUBEE 24 RefIRIc EAE S M D a-AT
%, ABEE I albumin B& D TEbLL.
EM JEGIND 5 WG LT 2ug/ml DEE TIX ay-
AT X b % albumin DELEDIZ > %0 - Tcd’, EM

40
< positive control
< control (rabbit Ig, 20 pl)

30

20

IL 1 activity (A kcpm)

10 20
pl/well

Fig. 8. Neutralization of suppressive activity to
IL1 of EM-MS* by anti-a; AT antiserum.

1.2
. Lo
-
E
3
Q
~
< 0.8 f
~N
[~}
o
12}
5 0.6
2 .
i)
1
o
+
[~}
¥
0.4 |
x
0.2 }

0 2 5 10 20
pg/ml of EM

Fig. 9. Synthesis of a;-antitrypsin by hepatocytes
after stimulation with IL1. Data were ex-
pressed as the ratio of a-antitrysin to
albumin.

#2 B

BN Sug/ml A BT a-AT DELENR E@MD,
10ug/ml TORELE N TROBETH T,

1) IL-1{E#ME & a-AT BoBIGE (Fig. 10)

FFifE % 10ug/ml © EM T ol L, IL-1 %
% 72 K E TR EIEF D a,-AT/albumin Hk
X OVIL-1 G RIE Lz, EM (10pg/mD #Rin<
v R FFilfa % X OFEYRnxt FRFT#Efa s rIL-1 5ug/ml T
12 BREH 8%, fresh medium XL C T2 RREH%E T
DEFEFDO IL-1MEIHR & o-AT EAE & TAEBEE
BT - 7oy, EM ALEFF#lfE o J5 23 control FFfifg &
Db IL-1 M%IEKE, a-AT EEEHr kE - T,

Z =

EM#L5~v 28T 5 HFFREED > bilERE
(chemotaxis) (X EM#E5% 1 » A ETARETH - 7.
—7, EARFHEHE (chemiluminescence) (352 8B
IOVEERETE2RDLO% 4:EEB TR L, iFF
Bk elastase IE#E (X EM # 5 < v 2 8 & control = 7 &
HLOBMABEZIRD Ao, BERTRTE
1HIcoe P REAMRCTE LR K & REOKR
Thoic.

Lo L, ME X% elastase E BRI, FEIHT
EM # 5 0 @M TRERRPMERE OB E RS i
EIZ X 5 elastase MHIBHROER R LF I, EFE~V A
IZEM 25 L cidRbhich ot BHETRE
BPRFEBECREBMRENFET DLW L LA DE
Ro—ATRARWHrEBbhicO TEMES~ 7 A,
control = v A Z P. aeruginosa DICHE K% 5 L KIE
EELICE A EM &5~y 20 MiEcik IL-1 #l
FEHEERR< Y AL CERIEA LT, MEF

501 TL0
EM (10 pg/ml)

----- Control

0 Suppressive activity to ILl (3)

. dl—Antitrypsin (mm)

Hours after IL-1 stimulation

Fig. 10.Relationship between suppression of IL-1

activity and e, -antitrypsin in culture super-
natant of hepatocyte stimulated by IL-1.

s
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DIL-1MEHWE L L Ca- AT I bhTH

D119 FREEDORR TP a-AT FilFIC L H ZOH]
HEENREFBCHH S hicz 2 kb, CoffFAIRE
LT ATREB D EEFE 2D R, a-AT X
acute phase reactant D—2& LTHIBLRT W57,
ko 1T EIFMME Y IL-1RI¥ T 52 &ic X b kiFd
I ay-AT DEAHERIAD bhb—7F T, albumin D
FRERIC R 2 ERETARD b EREL TS,
FBHE I OREERICEM %M LR L7, 10ug/ml
DRE T a-AT OFBOELME RS, AR LEE
0 IL-1 RS chic ko TER LR, 0
Z LI IL-1 ARBEA I h 5 KERICHF M5 IL
-1 inhibitor 2RI EL X h, Lid EM #£ETF TR,
inhibitor DEENEE B Z 2R THIDTH 5.

—7, AMTEA£Zh5IL-10ELKBEL TS EM
Bh=y ATRNBRELTCERRCERT 52, Fhik
TOH4E & AT chemiluminescence X% & AT
7. EMBE~v 20 AMBE#E~v A0 AMICEL
TIL-1 DEENEE S & &b RIEDE THHIRITIE
AL Celastase 7z & D MBEERF O H 2 {RET 5
TREMEA B B 1Y, EM 20D b DA OfEf% block T%
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O REREEDOEYM: % D FEE T HET 2 5
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