Assessment of IL-6 Production in the Peripheral
Blood with an In Vitro Model System for
Bacteremia
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JEEFER T (tumor necrosis factor, TNF) & & & biZ
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Abbreviations : Con A, concanavalin A ; FBS, fetal bovine serum; GVB, gelatin veronal
buffer ; IL-1, interleukin 1; IL-6, interleukin 6; LPS, lipopolysaccharide; MTT, 3-(4,
5-dimethylthiazol-2-y1)-2,5-diphenyltetorazolium bromide ; PBS, phosphate-buffered saline;
rIL-6, recombinant interleukin 6 ; TBS, Tris buffered saline; TNF, tumor necrosis factor
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I. BEEHENEE

1. msssEs

AU VIR 22 v L, BARBIE F R FR L
ml FOXRY Ao Ly« F 2—7 (Falcon polyp-
ropylene, round-bottom tubes; Becton Dickinson
& Co., Lincoln Park, NJ) 2L, —Ers0E, B
HABEBIZTITC, 5% COEET R LL. i

ERBA B 1 lipopolysaccharide (LPS, E. coli 026 ;
B6; Difco Laboratories, Detroit, MI) 0.01-10x g/
ml % % it , concanavalin A (Con A, Difco)
0.08-50 ¢ g/ml 2¥FINL, ZH>EH D IL-6 BEE IR
BRYREREEERE L. 27, LPS 1 ug/ml &
50id, Con A 10ug/ml 2¥RINEEL, 4EFEE T
O IL-6 B4 & BRIICHRE L7z,

2. BBRSEERSEGL

A~ IR ML L, RAKMEME D Ficoll-
Hypaque Lymphoprep (Nycomed As, Oslo, Nor-
way) ZROHERGEC &) BERE L, #
Bk 2X10%/ml 2588, <=1 > 200U/ml, 4> %
w4 ¥ 10u g/ml, 0.02M HEPES EEHK & & to
RPMI1640 %% # ¥8% (Gibco Laboratories, Grand
Island, NY) W@ L 7. Zh S BEEERIT10% 3k
@t~ > BRIRIMIE (fetal bovine serum, FBS), (=& 1k
BRI%, HEb5 I, M. A Bioproducts, Walke-
rsville, MD) 2¥RH0, & 3 WIZMEEHEINTHE#E L
Joo BECERY ZPorry s Fa—7REL, M
BECRMIZ LPS 5303 Con A ML T
IL-6 EADFHEERIT L. 28, DHEERESRC
AL FBS i3, Limulus test w & YV N B &
(endotoxin) MR T, VTN LBHERBRELUTTH -
7z (50pg/ml LLITF).
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1. BEDLE

SMFRETIEEK TR, 500G 109FE.L, M@
RS R BRER L, 56°C304rHIMEC & b FE@LALE &
fTof. 8512 500G 104 E.0 L, L2, #l
ERA L L. SBEEEL T, BERTER, FRC
B, EEERRRL, ®iEEE:. REBIHITEH
T, —20°CIZTHERETEL .

2. IL-6 £YEMOAE

IL-6 OBPE I, IL-6 EHETY R « g 7Y
F—=+« 70— Ths MH60. BSF2 (KR AZEMAE
T#vrsy—, PHEX, BEARZEHELIDH#S)
WIATT B EIEMEEIRY AEELLC, MTD LS
BNA A T vl  BHETLE. $abBI6EE S
L' — b (Corning Glass Works, NY) lc#{kzc L 1
a2 > b 1L-6 (recombinant IL-6, rIL-6, BEAHE
fIH¥x >y —, F¥, BRELLDHE) O 3EF
RFRFIEERL L7z, MH60. BSF2 i:###% 3 B H otk
BEHICH D OERI, Bl , IL-6 283 nunig
BWEPTORFMATISRE L. BERTRILS O#E
BYEEE, B7UC IXIETOHELE. Fr— bR
BT A BZEE R TASHEEIEE L /2.
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MH60. BSF2 #5813 ,3-(4, 5-dimethylthiazol-2-y-
1)-2, 5-diphenyltetorazolium bromide, (MTT, Sigma
Chemical Co., St Louis, MQ) % By 7z b EEKIC
EDfo7Y Thbb, BEKRT 4R MTT
% BSEREE M 4 B 5 7k (phosphate-buffered saline,
PBS) 12T 5mg/ml WHEL, &Rw20pul FOSE
Li-. EEKTHR, 7v—b% 200G 5 SEELL,
FEPRE RSB BRAKPEERE /= ANV
ThFELE. HRICEMELA Y 7oErTva—ib
(0.04N HCI isopropyl alcohol) #100u 1 FOmML
7o, BAECBENBHELT»S, 201 DT —Yx
v ME¥E (3% sodium dodecylsulfate K¥EIR) % M0

Assay for IL-6 Activity

Mononuclear Cells Whole Blood

‘ Culture l

at 37°C

Plasma
Heat-inactivated

N ’

3-fold Serial Dilutions

Supernatant

MHB0.BSF2, 1 x 104 /well
‘ Culture for 44 hr

MTT Addition
w4 hr
Acidified Propanol
B

0.D. at 550 nm

Fig. 1. Protocol for IL-6 colorimetric assay.
Separated peripheral blood mononuclear cells
(MNC) or heparinized whole blood were
cultured at 37°C in polypropyrene tubes.
Heat-inactivated plasma samples from whole
blood cultures and supernatants from MNC
cultures were studied for IL-6 activity. IL-6
dependent hybridoma clone, MH60. BSF2 cells
(1% 10*/ well) were cultured together with
3-fold dilutions of the samples for 48 hr. MTT
dye was added for the final 4 hr and the
optical density at 550 nm was measured by a
spectrophotometer.

Z,550nm WE M AErBRARENEEE
(ELISA Analyser EAR400; SLT-Labinstruments,
Salzburg, Austria) 2 & DEIE L7z (K 1). IL-6 ¥k
i orIl-6 1k DB s N R E b LR L.
rIL-6 O RE MR IL-6 Ktk Epstein-Barr 74 1
2 Bgeifatk cH 5 SKW6-CL-4 & R\ Wy T
5X10°U/mg &8N Tw»5.

V. mi#Es IL-6 FEo

Heg bEdicRmo o s [L-6 FEORELEERE
F 2 212 rIL-6 2 & B RFBHIME % o fo PRIE
Bk (T o7z, Hirll-6 RAEMBEFEAMHBIE Y
y—, P 2ATHELT L EEEL . BRREE
2 OWEE (0-10 4 g/ml) OFL rIL-6 RARME, 2w
13 e IE IR SRR R IR0 L T L BRI CI THER
Li-. ohshfiEc 2w il Z & < IL6
wEERREL .

V. IL-6 ELMERO REHEERE

FRP rIL-6 HmE May LI D EE5)" 2V
AR EI 1D, TL-6 EEMRERE LY. £
AT MR s BB L, ¥ N A VIRERER
Li-. #EA% 5 BEEER L 5% 25 ) —VEERT, —
20°C, 304rfIEE, 0.05M btV ABEEMEE® (Tris
buffered saline, TBS) & C = E ¥, TBS i T100f%
wERLZH IL-6 Hidic X he0SRREL. 25
W, TAAY T2 AT 7S —YEHET SRR g6
(Tago Inc., Burlingame, CA) 2 TZ¥R$E@EH, TV
AV T+ A7 7Y — R IH Y ¥ 1gG (Tago) %
HoTSwRaeiTsr -7z, REwe, ASMX kU
Fast Red TR salt (Sigma) &7V AV 7+ A7 7
F—VPHBEICIVFEALET. &85, ATy FAT
MY VRERIC LD BREETE o,

VI, #EREIc & 5 IL-6 EE

1. FEHEORE

B, KIBE (Escherichia coli, NIH] JC-2) £ F8
RAMEERTHE Y AT ) 7HE (Listeria monocyt-
ogenes, B&¥%), BEEEEE (Group B Streptococcus, Il
W), WiZERE (Streplococcus pneumoniae, HI¥E) 3
B 7 (SRAZEZHMNBRET AR, BHE
—SE & DR,

KR TS X DL, WA R o THEE
L7, mitksstincix, KEBE, VATV THE, BREAE
HE o w Tk L. broth (Tryptone (Difco) 52,
Yeast Extract (Difco) 2.5g, NaCl 5g % pH 7.4 iZ#
#L, 500ml OEEACEBLIzbD) BEAL, I
# BB WD\ Tid brain heart infusion broth
(Difco) &R L7, ®ik, PBS T 3 E¥ed&mETE
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LTHEBEEREL.. BRE~Yy 277510
FEE Y U LB ER O EBEY LD 1x10%
1x10%ml M L. ZORBEREHERSE, H30
BRBEEEHEAOCLCEREEE' L <HEEL-.

2. FEE DR

BREMBE®0.5% KL< > (0.5% formaldehyde in
0.15 M-NaCl) ic T248¢fIEZE L, PBS 12T 3 E¥es
LT, FEEEMERL 22, AEEOSE % TR
BELT, 20=—0OBEOBDH ORI & 2R
L7z (ERE 1/10° L),

3. MEEM & % IL-6 EEDHE

AR IR L DBREOEREH 2 Wiz hL <
Y ALEEFRE R ISR R R Mg 2 &, MiE£56
°C, 3053FhnEs, FE@EMEL T, 0.45u m EYE 7 ¢
WF—%4 71X HA(HKIYR7YVEF 9P, B
) WTHEAL, AlEREL L.
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1. fELEYS =V R TFy 7 ARFO
HE

#4 & (Zymosan A, Sigma) &, PBS 2%
LBZ AL (Branson, B-220) 2 & b #F 2 —1t
L7z, ZOBERE100°CT LERmMEa L, ¥5+ o
ot — VIRER (gelatin veronal buffer, GVB) T#:
B, 2X10%Ym]l ZFAMIL, £51E8D GVB T5
ERERL-HEE B LIRS, 3TCIMEGE,
PBS T3 EH¥EL ™. 57 v 7 AHF (Sigma,
polystyrene, E#1.091x m) I3, PBS 2L, 1
TV EER, BERLABK I ONTF 25—, 100
°C1EFfEIZ L, 10%/ml ZFETL 72

2. BERMELC L 5 IL-6 EADTE

oY IR EE R ) oLy s Fa—T
WAEL, A DOBE (10/ml-10%ml) W FHE L -4
BB AL 2V, bavidos7y 2 ARTFEEML
THELL. SRB1SEGC B EHER, IL6 35
BEHELL. S5 FEMLFEELERELD
BEERE T 220, SEEEEERE 2X10%ml o5
i, MBLESFL =Y HBVIITT v 7 ARFEN
ATHEL, 2RHBCHEEEE, V4 PAEE
FEAZA P IRALICER LY. BRI AL « ¥4
WHREEHITL, AEBEMErROTHFEEALT
WHEROLFREFEL . BEREORIICIITB L
LTYRT Y 7FE Az,
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I. SMEFWKIH5 IL-6 B

1. ROBRELT S FIXHBELBRIEREED LT
(#1)
EMEEEEN IL-6 EiEsHlETs LT, §A%A
BTHEERET 27010, BRARMMmMER L, 5
K SEASNTE LSS ERERE L L, B
TORR2E. SEHEEREEEL 2B, &
FEORBEMZ 5 Z & LI Bygdz TL-6 EH
BFEEE N, TDL 5% IL-6 EMEOBEI: FBS i
Mg W CERHCHEEE A, BIZ, FBS 1 &
TR LB EIE LPS 53 Wit Con A DO
iz LT, 200U/ml 350 IL-6 EEOFEENEE s h
Jo. ZRERLT FBS 2R LR2WEBES T, FER
BMTo IL-6 A 0U/ml UMTThot. 2L
W, SEEEEHERELE TRERNETTCEE L IL6 1§
HoFEHEIN, 2512 FBS OWINIc L g Eh 2
ZEnBHspEE o,

Table 1. IL-6 production in different culture condition

IL-6 Activity (U/ml)

Separated MNC

Stimulants Whole blood
None FBS I FBSII

None 8.1(2.61)t 192.5(1.62)% 62.3(1.46)% 0.1(1.48)

LPS 107.1(1.62) 352.2(1.21) 298.7(1.03) 200.1(1.44)

Con A . 222.8(1.10)% 275.9(1.32) 304.2(1.50) 63.0(1.07)

Mononuclear cells (MNC) isolated from adult peripheral blood were suspended in culture
medium with or without FBS: results with two different FBS lots (FBS I or FBS II) are
shown. Whole blood or MNC were cultured either in presence or absence of LPS (I ng/
ml) or Con A (10 ug/ml) for 12 hr and the supernatants from MNC cultures or plasma from
whole blood cultures were examined for IL-6 activity. The results represent the geometric
means * geometric SEM of three separate experiments ; statistical significance was deter-
mined by f test. The values were compared with the data from whole blood cultures.
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—F . Aot el EAeTHET 25
R TIE IL-6 AR, BEACHESNLAD S
(0.1U/ml ILF). L L, LPS, Con A £ WML T
R BA I IRER L -6 FEERD, HHEK
RAEBALIESCERT VL THoTz. £27T,
Sk LPS RV Con A X DHIEL T
IL6 ElEfET 3o 00mBESREL L TERRER
KETH2 LELONI.

9 . ¥ rIL-6 REMEE BTz [L-6 WO HH

SMmEEEEC LD MFRCHEE S e MHEO
BSF2 ORREMIZ B 1T 5 IL-6 B OHRME & R
F 27 owH rIL-6 MEE BV RFEBREHETL
7. 1IL-6 ® MH60. BSF2 MM E £ E® &, #
fIL-6 ¥z & D e wiiEls e (M2 A). 51T,
HRimig (LPS Rigss#ko L) o IL-6 EHE T
-6 FRAMBEI & 5 FLEI & hELICHEL .

A

THRSLT, ML L RERRILE & Ay T
WMLEASCRLSMEnRL skl (B2
B). Zh & &0, SMEEECEVLUEERMOENC
@ ons IL-6 FEiHE, BENCIL6CL20T
HrIEBHELMLET.

3. LPS, Con A %z X % IL-6 EADREBEKEYE

BrOBREODO LPS 52wk Con A W
IL-6 B4 = 5V 5 AEEEEZHRETL7z. LPS R#
Tk, =b» TERE (0pg/ml) TY T IL-6 EXE
OBENTH 5N, 10ng/ml TIEREREICELL
(23 A). Con ARIBTR, BIMLE Con A DHE
wheLELEs NS IL-6 ORIHML (B3 B).

4. mEEEBREEE v IL-6 EAMRORE
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Fig. 2. Neutralization of IL-6 activity induced in the whole blood culture with
anti-fIL-6 antiserum. Recombinant IL-6 (A) and plasma sample from adult
peripheral blood culture (B) were incubated with various concentrations of
rabbit anti-rIL-6 antiserum (@—@) or non-immune rabbit serum (O—Q) at 37°C
for 1 hr, and the residual IL-6 activitv was assayed.
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ERRDLONY, BEREMEICOAZ DL S 2B
Roohi:. RICERARBOZAVEXERT
A, EHEmMERCLES bR REI N, ML,
LMBBRECRIEL L THRIIBSLTEHEL L6 &

0 008 04 2 10 50
ConA Concentration (pg/ml)

Dose-response curves of IL-6 production induced by LPS or Con A.

Heparinized adult peripheral blood was stimulated with indicated doses of LPS
(A) or Con A (B) for 12 hr. The data represent the geometric means of 5

separate experiments.

s

Fig. 4.

Immunocytochemical identification of IL-6-producing cells in whole blood cultures. MNC

from whole blood cultures, incubated either without LPS (A) or with LPS (B) or Con A (C)
for 12 hr were stained for intracellular IL-6 protein using enzyme-labelled antibody.
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ENFEINDZILEMNBASHEL .

I, FERESme LPS 58X U Con A flIc &L 5

IL-6 E4

1. IL-6 BEORRNEL
FraRmEEm & E W T, LPS 2wk Con A Hl#
2B IL-6 EAERRARBIM L LERE L. 27
ZhoDRiE k2 1L-6 EEORRNEL 2R .
LRIz BT, BERBER2EMTT T
msgtiz IL-6 EADFEEFTD L. IL6 EER IO
BAFITIN, 128 T b —EL, 4RHED
IL6EEIREEACELERD Do, iz, B
BZ bz BT, HERE#HmD L RARBLIZEE A
YR TH-7 (@5). Lizhi>T, UTOEBRTRE
2R Mg o miE 2 MW, AEREL L.

2. LPS &5tz Con A BBz & % IL-6 AR
H

FAE RS & BRIV 41238 T b FERIE
EETR IL-6 BEEOFEI 2 Ao roT.
ZhEHL T LPS (lug/ml) 2wk Con A (10
pg/ml) BERINU CHEEL & 3EE L IL6 &
EpTdoh, BEsh: IL6 BUREEEZRIRY
shidolz (F2). ThZXY, vZFrhHirnid
LPS i@~z 2w k3 IL-6 EERFERMICIIRAY
NVEELTWE EEZ ORI,

M. s » IL-6 B

SDEBRTHEW LPS KU Con A i3E&Ish, #
HanERENsHEYE T, REOHERSR
EEBOTRE S CEELTERIBERL TS B LER
i, FEBORBRERED IL-6 ELGEEINIZT TR
FHTERW. 22T, FERRCRELLTVLRE
B, VAFY7HE, BESEE, RUWEE L TH
HREOABH 2 VWIRFEEEEWT, IL-6 EEOFES
WEFL 2.

1. Fra BB & BRAKRILIC 81 5 EBRIBUC
£3 IL-6 5FE

Table 2. Induction of IL-6 production in neonatal
cord blood and adult peripheral blood on stimu-
lation

IL-6 Activity (U/ml)

Stimulants Neonate(n=7) Adult (n=6)
None <0.1 <0.1
LPS (1 ug/ml) 1,193(1.17) 1,419(1.23)
Con A (10 pg/mi) 217(1.18) 176(1.49)

Neonatal cord blood and adult peripheral blood
were cultured for 12 hr in the presence of LPS or
Con A. The results represent the geometric means
x geometric SEM.
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Fig.5. Kinetics of IL-6 production in whole blood culture. Heparinized adult
peripheral blood (@—@) or cord blood (O—O) was stimulated with 1 g g/ml
of LPS (A) or 10 g g/ml of Con A (B). The data represent the geometric

means of 3 separate experiments.
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FAERBRI & RAKRBMCSERE% 10/ml 30
i 10%/ml DEETEHMIEFREEEL, IL-6 L bk
Bl WFRLLHEEE 10Yml 28VWTEEW
IL-6 ELEZFD, BRI I2ERLFELALE D M-
7z 10%/ml WBWTE, VA7) 7H, ARG TR
BrAL IL-6 EX2Rohdbok2, KBEE Tl &
R DE IL-6 EERR L. FERBERIMm & A
AKRABMN D HBE T Rk 2 MM & 72 i3 37 4 Rl o
Fuel@uEAER L. BHEBE 10¥m], 109
ml WTFREAWLBELEETH - (H6).

2. MERIBCBTS IL6 EEDA D=L LDMRE
B

EEEME, FAERESDERARBIID IL-6 B
FERXDWTHRE LY, AB TSz 78
Bick2E, BEan-B%, Ho8E, HERS
ZFOHDIT L BEEL EHERETFH IL-6 FEEICE)
WTW3LEEZILND. ZHODOFEN IL6 ¥ D
EOWHET L BME L.

1) PERRIBIC & 5 IL-6 4

we Y A X DIEEEER L, EE L LR
£% IL-6 EEORBEKESERIERN L. BE %
RVSSI I ARRE, BEESER, VAFVTE
TEZ—HR2BEREEHBRE2RLL. Thbb,
10/ml MTFTRIFELAL IL-6 EEDHHEHITD SN
T, 10ml LEQBECREBEREN I IL-6 B4 L1

1000
E ool
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Fig.6. IL-6 production by cord blood and adult
peripheral blood in response to bacteria.
Heparinized whole blood was cultured with
different bacterial preparations, Two different
doses (10%/ml and 10%/ml) were used for each
bacterial strain. The bacterial strains used
were E. coli (M), GBS (%) Str. pneumoniae
(0) and L. monocytogenes ().

MUZ:. EEXEBRER+*FRALLBSLEEERWE
BETRLALEZRD T, s HOBEC L8
B otz. ZhieH LT, RBECREE»FVL
TORE LR, B TERED > ZEHL L6 E4ED
FHEIEREN, BEEELMOEILL, BEERL
7 (7).

2) WHRLET L Y, B v T v s ANTF
BRW L2 IL-6 BEOHE

BN OBEREREA VT, BRI 28RO T
BEW X B2 M L. HEEEREER I,
BROBEOMBILEYAEF L HE2VIETT v R
HFE2WRINL 2RREE®, 254 175 R EikskiE
FREE LR, BRODZIASHFEERL T2
LhE, WD 2 OBRK FRERD . UR
TYVTHREARS LR BN E ke BT
2les, ITNEFRELAEL, EAONE L L
(0 8). EHEHEROME L FIKFBE ORISR % KR
T5E, WTFREALKRES S 10%m]l TIRERIC X
ZEHREREFEZACBOON LGB o7, 10%/ml & H ER
PEESNIZU Y, 10/ml TRIF LA L OBERIKF
EERL TV, £, BZRRE 20, HiEnmE
FAEFCRUITF o7 ARFEECTHEL DD
BRNTFROSEERN TS &, BEEEROEED A
257, BER—EH10 OFERNFEL M TFRE
KEHCENT 2 Z LaRshs.

RIS HARMBIC X3 IL-6 B4 452 Mk
THRE L. BELETFATYY, H20IE7F v
ARFIZLZHFETE, BEANEHESh N TFRE
(L0/ml) BB THH T IL-6 BEAENFE s, Z2hl
LR AREEED IL-6 EEMNTED SN . Zhic
MLT, VAT Y T7H, MARER UV BREERDIE
HTRERFBICHL T 10210, XBE T3
10510 DT T IL-6 EAEOFEIHE S h (K9
A). HBEFERBECS VT LR AKK D & [
iR AR LT (29 B).
HEofER» s, MEE L 2 L6 EAICBL
TREBRETOEFHORE, EfshhBRolsrpg
BhnweEZoONL. $EOERIC L 2HEYE
PUTIEZED IL-6 EEDTRTRHETZ I LT
T, 2L HEE L TOESRD O b 0O0E
BPWKEWLEZ SN

* z=

Br/~707 7y —YRBEPREDBIZENLR
h, 2R, BE, BEYOMNELZ Y ORI, BEF
RIGEEMT 282 0L EEHEME2ELET 2. Zh
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s OWEDHIIX, 4> 5 —ua4 %> 1 (interleukin
1, IL-1) ® EHEEIEEF (tumor necrosis factor,
TNF) Z¥ndionTnws. IL-6 AR O STEOM
LT, SBOEBEEERETIYVA AL
LTHEsH, REmMEFciRELL T, BEE/~v7 0
7 r—Vlizk D EES K™, IL-1, TNF % I RIE
RiccEET2E /24> Thd I epHALpIcEN
DDHB.
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Fig.7. IL-6 production in response to live and killed bacteria. Heparinized adult
peripheral blood was cultured in the presence of different bacterial preparati-
ons, Str. pneumoniae, E. coli, L. monocytogenes and GBS. Each bacteria were
used either as live (@—®) or killed (O—Q) preparations Plasma samples were
heat-inactivated and filtered through 0.45 x m membrane filters and assayed
for IL-6 activity. Representative data are shown in the figure.
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Fig.8. Relation between particle concentrati-
ons in the culture and the degree of phagocy-
tosis. Separated mononuclear cells were

incubated with various numbers of opsonized
zymosan (@), latex (O) or killed L. monocyt-
ogenes ((J) for 2 hr. Cytospin preparations
were stained and examined for the phagocyti-
data are

zing monocytes. Representative
shown in the figure.
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Bl FBS 2HWZWIESI Y IL-6 BAENTD 5
N7z Z L, &7 Limulus test iz & 2% Tld FBS v
WWERAYT 2 LPS OB IIHBD TEMTH -7 (50pg/
mlBIT) SeRekD, FENEERTRESLS
IL-6 EEAE I3 BAZAMIR S MR IE 12 & 2 IR RISE, Bag
T a—TOHROME, HBKRTICEENZ FBS
FOREEMICL MBS, BroBERSEFRLTY
brEZON. —F, 2MEREEEVLEEIC
B, FRIBTCHEIL6 BERELALEDSNT,
LPS 3> Con A Ri#ic &2 IL6 EADHE
b, THEEEEREAVRBSICERL . 2
BEGERCORIK, U v SBREOREH LR 6
BICER2HMS LCEKIC L DEVWEBRE L TER
Zzohb.
SHEEME I BEROMIC ) v B H e %
NTBY, ZhETCTHKD IL-6 EEwBEb3 &
TEREVH 2™, Lo, BEEMEESO 116 &
AL T, REH rIL-6 HilniE e H e fuE
HSEI T, LPS 5% ik Con A THIEL 754
W2 IL-6 A3Y o BRARMII I I B 3 e, BBRIEHE
BOMcHEasnzZ L kD, BBk IL-6 ELM
ThHaHrZ eHRaNl. £ Kato 5 35S E e
B insitu NATVIA¥—YavERHELT,
BEMNES IL-6 EEMRTHLILEMEBELTE
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Fig.9. IL-6 production

induced by various

A T
0 1 2 3 4 5 6 7 8

Numbers of Particles / ml (Log)

particles. Heparinized adult

peripheral blood (A) or cord blood (B) was stimulated with various concentra-

tions of E. coli (H),

killed bacteria (L. monocytogenes,

GBS and Str.

pneumnoniae) ({J), opsonized zymosan (@) or latex (O) and the IL-6 production
induced in the cultures were assayed. Results represent the geometric means of

three separate experiments.
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n, Yl b EEHEERERCBY TR, EER
IL-6 MBI B/~ 707 7—YThHBEELS
Niz. 510, RAIEREOHE I, FHEREAD
YL EEmERICE 3 IL-6 EADIREMELEEL
nnER 5w, FHERTIER, ~%) el s
DAEESNIIFREIZ L B L6 EERIZLACRD
Shizpote (02U/mlUTF). ThoofRED, &
MEHEEEHEOHBMI LV EEah 3 -EKD IL-6
BEAREZIMT A0}, B TENLHTETHS
rEzZHNT:.

LPS 811 Con A %2 FWT IL-6 EEDRNZE
{fLemstd s L, HBEMBREED TR IL6 EA
MNEEaAND I LMHOb ER Tz, —RIZES A A
VELREESHRL TRBHETRDONS I L4
sNTHOY, SEDORERE-HLL. 351, Kato
59 3 RlMEE% o IL-6 mRNA FHEOEFHELIC
SWTHEL, IL-6 mRNA OSERAEEMEBRN 1K
BgicEHs b D, 4FEMBICERREICET S L
WELTHY, MEEFD IL-6 FHEOREFWE(L & /&
BT 5.

AUAEPRIEICBVWTHEEK/~ 707 7—¥,
PrvEZTRICIVEESNIBEZOEOVEELRK
BT idsnTwaas, Ueno » %382 0
M RYE g IL-6 BHEMMEHE RS Z &,
R B T BB R EREORAICB LT
IL-6 BED TEWERTRL, & 51 Helfgott 5¥3%
AMHERREC ST, MEPEEFTE Y IL-6
EEPTPDLEHELTEY, HEBEREDOE
IL-6 EEOBWMHEENKEZ 2 EEEL R L. SEA
WS MiEEEE, 0L R EREE, FICim
EOEFIL LR, HERNERMNICER L B8RS
T IL6 BEERTHET 2 2 e BAETHEEEZ SN
7o
e REIIE L OB T 2EHBH L, »
SEELLSTVWIE, £ IO KEBE, YA
FUTHE, BREEERRCHENERES N EEOREIC
MLUTREENFEOD e BHonTw3 . EIFET
i, SMMBERIC NS OMEL & CICERE 2R
LT, IL-6 s L7, MEMEWw L2 IL-6
BEOFEIIE, BRAOZNSHBEOMNE, AR,
BEHDVIREE EEBOEZSES L T 55
rEzZoND. EREEBVABESCERBEERVLL
Mo TR 10/ml TRAD IL-6 HiEosH
Wi, —F, KBEERLLBEICED TE:
BikBETY IL-6 EESEO LN, BiED 2 VIFE
Bl EEhns LPS OBENKREVEE L SNz,

2

LPS # AW BE iz BEkicHKR s 2 LPS BF Kk
ENL-EEoMme, REHERO—DEEND
LPS #&%&E B8 (lipopolysaccharide binding protein)
OEE2 LHSATEY, AL L DEEAD
LPS Eamimban, IL-6 BEZE S WHEENS
rEzend. —F, BEEEEEFMLHE TR
HEEERE TS IL-6 EERBEINEI L LD,
A EF VT R MEEE R T th I BEEEROHE
DR 5T BHEEMSE L Rz, BE, EEER
WHES W RBEMS DY AT Y TIEHE, MRRE
T Y L EROBAEKEFEEERLTEY, 25D
75 ABMECEL TRENLLEERE L, FH3h
3 IL-6 MR —EOBRICHZ LHEINT.
LaL, KBEOFREL2RAVWESIZED IL6 EE
FEICBT2EREERREELAOIEE LAY
B, EBEOEEICEITS IL-6 EEIEAEROE
izt 260TREZS, LLAEETS LPS OHR
rEzenil:.

HIRIE 7 AFy 7E~DAE, H2VRKTFEE
BTz eI VEREEN, BrOEBEEYEE
FEETBZIEBHOATVED, 73 ABHEHE
k3 IL-6 EXDOFEICIHBEOEBRADOMNE, &5
ITEBRIC L A EAROMIZ, FEDH S viziEbicwk
2 EOBENEEL TR EELONE. 20
b, {18, BEOEFLE L THELEY 1 28
LU Ty s ARFERWT IL-6 EEOFEE 2 M
L72® RF+ERTIEROLERSHIOEZEED
228, WELEFA EFY, T v I AKT, HdWV
Y ARFY TIHEE A BATIRIEREO BREE
HrRLE. Thbb, 10Yml THH TEENERES
n, 10Yml TRERTRTCOHERIZERNBAESN
2. 20T R, MFOEECEDS Y, AT/
I X D HAENZIZREENDI I EERT. &5
2, REAEY 4 2L RsTIET T v 7 ANTFER
WRRE T, BIT AR TFROBINC R, AT
MOEEOHR &3, BIR—EdH7 D OFHERYD
HEINT 5 2 ENREINS.

INLDEATIMICEL 3 IL6 EEOFHEE2 N E
T LA AR EIC & DR L. fRAE Y4
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t,%ﬁﬁ%<%b6n&wlmmﬂuT®ﬁ¥%ﬁ
Ti, IL-6 BEEED bWz, Thbb, I
SEAHIEEBVWIES IR, BT LM : OERE
fOBICEZ ZNECERNEEONBME 5T, %
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OBRECHAIL T IL6 EENFEINZLEL N
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LABRHEEEALLBECRN/I1000BE CRED
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BEDBIBICBES L T\ 2 RTEEM SR I iz, 724
wRLIEI, KBBER NS 75 ABRME I
L, S5 IBRETCIL6EASHEL, 20HEHR
FAEYY, 2727 AOFABLULITEL:.
FERMCE T2 BRMMEOREE L LTk, Bk
ARS8 N TE 53, BHilasbaE® T
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—fizid, BB/ v 07 r—YVOKBERIZIREE T
HBHEEINTWBE, ZOBEERBRAKCLELES &
DEEDH DD, &6, FERTRAKEEIDS
B, RRRIGZ Y, AEREHRZILLEIRTS
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Speer &% IFERBIRIZB 1} 3 BRELEL OB
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e, EREE, {LERNR ETRT OB T A
EEL T D, HEREBEDORBMEC L D HERBOS
BREE2HFETEL L ELTWS . &5, English
BORERBBIRICLZ Y VA by v H s nid
TNF OE£ R L, HFER sV T TNF OEL
PRPEVHDOER TR, ThIC KD FERE
DABRMERBATE 2O TREVELTVLS, &
EOHE Ty IL-6 BEEBHBOBE T £ 5, K
ACERT 5 L _MCELTE Y, T 0 EIkige
BETRICIZIZIEEBLTVE EELI SR, Ly
U, Weatherstone 5%, KBRIz 5T TNF &4
PEBIZEOET2MELLTBY, BEOED TR
BCBOTHMDE /4 VEESET LTy 5 ihE
Ydsh B . GHVRT L 1o Ba 2 353 BT 0 5 B4R 3
milﬁEEﬁEﬁm%b%hkﬁ,%ﬁ@~W?
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D IL-6 EERERREL, UTOEHRE:.
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DEED 2 VIIFEE 2 E v, LMmERE iz, IL-6 &
BB L. KBEREBET IL6 EE2TEL,
LPS itk 2 RBATH D EE 2N, i 3 E
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Abstract

In the present study, IL-6 production in the whole blood culture system was assayed to
elucidate the mechanism of IL-6 production in response to bacterial stimulation. When
separated mononuclear cells were used for the culture, significant IL-6 production was
induced without exogenous stimuli, whereas this background IL-6 activity was undetectable
when whole blood culture was used instead. IL-6 production in whole blood was induced
by LPS or Con A after only 2 hours of culture and reached peak values at around 12
hours. Immunohistochemical staining revealed that the major IL-6-producing cells in
whole blood culture are monocytes. Live gram-positive bacteria, such as Str. pneumoniae,
Listeria and GBS, induced IL-6 production in the whole blood culture at concentrations
less than 1X10°/ml. In the same culture system, E. coli, one of the gram-negative
bacteria, worked at as low as 10'/ml. Formalin-fixed, or killed bacteria showed essentially
similar dose-response patterns as live preparations. Phagocytosis of opsonized zymosan or
latex particles by cultured cells, also resulted in appreciable IL-6 production. In
comparison to bacterial stimulation, many more particles were required for minimum IL-6
induction by these stimulants. The kinetics, the dose response curves and levels of IL-6
production by cord blood leukocytes, in response to LPS or Con A, were similar to those
seen in adult peripheral blood. In addition, various bacterial preparations added to cord
blood culture induced IL-6 production at comparable levels to adult blood. These results
indicated that the phagocytic triggering of monocyte/ macrophages alone can induce IL-6
production by these cells and the intracellular processes, including killing and digestion of
phagocytized particles, augmented IL-6 production when bacterial stimulation was used.
The IL-6 production as a fundamental function of the monocyte/macrophage system seems
to develop very early in fetal life and reach mature adult level at birth. From the present
work, the whole blood culture system, seems to serve as an ideal model for bacteremia, in
the sense that many aspects of the interactions between infections agents and leukocytes in
the peripheral circulation, could be reproduced in vitro.




