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1. Al

PMN ¥&&]ol AH8-¥ Histopaque 10773} Hi-
stopaque 1119 sigma#F-&, Dulbecco’s
phosphate buffered saline(DPBS), fetal bo-
vine serum(FBS)# Dulbecco’s modified eag-
les medium(DMEM)# minimum essential
medium(MEM) & Gibco laboratory#| &£
AME-3HE ™, penicillin® streptomycing Si-
gmaAEL A2 AFL Y% human
recombinant IL-18% Genzyme AE-& A3}
3L, recombinant MIP-loe £ A @A
cloning®t stable transformant C127— 48 cell$]
HF IR Y S & £t o] g3ln e, 12-
O-tetradecanoylphorbol-13-acetate(TPA) ¢+ N
¢, O%dibutyryl adenosine 3'5’ cyclic monopho-
sphate(dbcAMP) &  SigmaA &< AM-3RA
o}

2. Polymorphonuclear leukocytes2| &£2|

204 A3 AY AAte] AL A3l
mononuclear cell€ A7 ¥E o2 A hi-
stopaque density gradient centrifugation me-
thod& o|-&8&tHch. 13 ¥ Y& histopaque
1077/11198] *}3F-of Zo}331 700g, A-2(18
—26T) oA 3087 dA R} FPETE
uhetel Z-8] I granulocytest histopaque 1077
7} 11199 $1FAAM EX3I monoluclear
cells$} platelet & plasma$} histopaque 1077¢]
F1E) 22384 8ch. o]F granulocyteF &
o} DPBSE 2¥ A¥& U 0.1% FBSo)
E#H A& MEM B &4 A 37C, 5% CO,



incubatoroliAl 1A17t BlE GiemsaF A& 3
] hemocytometerE ©]&3td MEFE 23
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3. MIP-1a9] Iodination

3ugel MIP-1a€ Bolton-Hunter reagent
(NEN) £ Rizzino%} Kozokoff® 2] Whgdl| ulz}
[**T] labeling 3%, MIP-lo cDNAE X%
3= bovine papilloma viarl expression vector
0g AAYi gl C127-L2G25B48 celi2] se-
rum-free WiFFAAo2RE FEHT
MIP-1c& AHE3I9Yh. 0.2% gelatin/5mM
acetic acid €922 ¥E pre-equilibration®
sephadex G-25 column(Pharmacia Fine Che-
mical, Piscataway, NY)& ©]-83}9] free [*]]
Z8H [¥]] MIP-10.& #&3}ic}.

0.3ml9) £8& collectdt] 2 fractions] 10
ul€ glass microfiber filters] 15% TCA preci-
pitate¥ T8 gamma counterZ radioactivity

(cpm/pg) & AAEIA .

4. Receptor Binding Assay

Receptor binding assay S A A]8}7] Ao aci-
dic buffer(10mM sodium citrate, pH 4.0, 0.
14M NaCl, 0.1% BSA)Z 0TlA] 207t Al
Yo 2N receptord] W] HAEHO LA
R E2%& endogenous ligandE AASIG P,
A EZE binding buffer(Hank’s balanced salt
solution, 25mM HEPES, pH 7.5, 1% BSA)l|
resuspenddtd A EFE 8X10° cel/mlE %
. o8 =9 [*]] MIP-1a9} 1004 ex-
cess ¥59 unlabeled MIP-1a &#]3}d] 4T
ol 4] 2413t gentle rotation 3+AA cell incu-
bation3}91c}. Icecold binding buffer 0.5
mlg F7Mge2M ¥a-§ F8A0 ¥, dibu-
tyl phthalate/ diethyl phthalate 1.5/ 1.0(v/v)
mixture 1ol 100 19] aliquots& &H¥F I 3
£ 400rpmeE AR HOEZN frees}
bound [*[|MIP-1a& separationd}3t}. Cell
pellet supernatant® ¥E #2]3} pellet?
supernatant®] radioactivityE count3}{c}.
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5. HL-60 cell] 23] R%

HL-60 cell€ monocyteZ ¥3} %317 9
A= TPA 20ng/ml&, granulocyte® 3}
F=317] 43M+= 500 M2 dbcAMPE 393t
v ettt HL-60 cell& 10%% FCS, 100U
/ml1€] penicillin® 100pg/mle] streptomycin®)
X %€ DMEMol A 5%<] CO, 373l 37C=
vl &3k

6. HL-60 cell?] ErAE AH

£3t€ =& v|23E HL-60 cell& 5X106
cell/ml®] X2 DMEM/10% FCS Hj¥efo]
suspend ¥ T2 MIP-la 10nM =+ IL-18 10
nM-& &8st 1217 52 CO, incubatorol] A
37CE uj%slyrt. Log phasedl U+ S.au-
reus T5FE HL-609} 1: 19 v]&2 Edlo
2717 F<F rotation AlFVAA 37CE wia}
%t SampleS 0.01% BSA €402 1:10
000 3]43}e] BHI agar plated] 100 18 =2
33l 37Cl A overnight incubation 3+ &
colonyZ count 3tdt.
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Aol PMN o 33t MEEFH 44471
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A LHEAE ZAFE710 A AR 3L Ehe
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T RS A 3ol stk 4 A
@Al 24, MIP-1a¢] PMNo & £31¥ HL-60
cell(dbcAMP-treated HL-60) 2] 372§l o
3 A8 HALSt PMNe gFzgo] dig
Aol vlaetrle] kA MIP-la®] 830
th & 48 A3} TE Table 13 Fig. 1014
HRo], $dzxdoz AP F84 2L
AoA, WAsoz EXAEY MIP-1a9 o8
Fr EAHA &2 (cold) MIP-1aE FAl
ZgA171 A3, PMN9 %% 2043+ 14 ¥H
1611+ 93 cpm 7}A 2] M Eol] A E radioacti-
vity7} SRR oY, dbcAMP-treated HL-60
9] 79+ 3407+ 205 ¥-¥ 1660+ 51 cpm 7}
A9 & JeERo], ¥3¥ HL-607F PMN



Table 1. Bound “I-MIP-1a on human peripheral PMN and differentiated HL-60 when ad-
ded by various amount of cold MIP-la

Cold MIP-1a bound radioactivity(cpm)
20pug/ml(pl) PMN dbcAMP-treated HL-60
0 2043+ 14 3407+ 205
5 1841+ 80 2879+ 102
10 1717+ 24 2121+ 98
20 1611+ 93 1660+ 51

Mean+ SD(n=3)
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Fig. 1. Inhibition of I-MIP-lo. binding on
human peripheral PMN(O-Q) and
differentiated HL-60 cell(@-@)
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Fig. 2. Photographs of HL-60 cell treated with differentiation induces for 3 days
A. control
B. TPA, 20 ng/ml
C. dbcAMP, 500uM
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Aol A 1, WA 1Y &89 F, =AU =
olFdit}y, ZAU A TAJAE E2st
233l &3jAZlt}, PMN9 71538 £ &
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Table 2. Numbers of colonies of S. aureus cultured with undifferentiated or differentiated

HL-60 cell
Treatument of HL-60 — HL-60 T
Phosphate buffered saline 338+ 37 229+ 12
TPA 20ng/ml - 49+ &
dbcAMP 500uM - 14+ 4°

Mean+ SD{(n=3)

a . p<<0.05 when compared with non-HL-60 control
b : p<0.001 when compared with undifferentiated HL-60
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Fig. 3. Enhancing effect of TPA and dbcAMP
on the antimicrobial action of HL-60
a: p<0.05
b : p<0.01

te Aoz AIDS EA A AF AFAEE
7] A0 Yehdtie Aol AIDS #2k=
Qo] F@ Aol YeRtAEE,  neutro-
philel 232 ¥ 3% phagocytic disorder ©I
71= stch, agelE A9 B FES A
AT 4% AFEE g2 de FAEFT
PMN 7150142 22 QlE A8o2A §34

X)54 (localized juvenile periodontitis, LJP);
acute  necrotizing ulcerative  gingivitis
(ANUG), ¥ refractory periodontitiss& &
4§ op®, LJP §xe] PMN 47234 9
3, ©]E§9 PMN2 Actinomyces actinomy-
cetemcomitans®l] W# YFHE FE™,
Phagocytosis®] 2%, %454 AP-2F5 &
7HA S flgo] WY EH ¢4 4¥e
39z PMN 715487t XFA8) risk
factor2 248 3 SAE WA
7, wdA PMN9 7)5& SAdlxn olg9
7% d3te % & F A ARAE FHo}
718E ol de AFAFPe A
Foll ¥ FRE AFsed g=A ¥asd)
i Atz €t

4, HL-60 celld] BFT3Eo] g cyto-
kine®] 24 AW Zxo) o&H(Table 3,
Fig. 4, Table 4, Fig. 5) TPA % dbcAMP
A HEEANM MZE FAME P3E B
%, monocyte /macrophageZ ¥3}d HL-602
u]¥-3l€ HL-607} MIP-la ¥dA %371 38
A} FA A2 YHAY7} FAHK[eH,
IL-1gE ol ¥4 R "xe FH4-g e
itk 23y, PMNoez £3td dbcAMP-
treated HL-60 cell®] %A= IL-18% MIP-
lodl A9 Subdie JHimy FAL Jehy
At} So T4 A 93, PMN IL-1
Az EEo g Lo olM= IL-187}

Table 3. Effects of cytokines on the numbers of colonies of S. aureus cultured with TPA-

treated or untreated HL-60 cell

HL-60
Cytokine _ +
No treatment TPA treatment
- 373+ 71 167+ 17° 73+ 1°
MIP-1a, 10nM - 90+ 13 4+ 7
IL-18, 10nM - 101+ 27¢ 84+ 17

Mean+ SD(n=3)

a . p<0.05 when compared with non-HL-60 control

b : p<0.01 when compared with undifferentiated HL-60

¢ : p<0.01 when compared with cytokine-untreated control
d : p<0.05 when compared with cytokine-untreated control



Table 4. Effects of cytokines on the numbers of colonies of S. aureus cultured with dbcAMP-

treated or untreated HL-60 cell

HL-60
Cytokine _ +
No treatment dbcAMP treatment
- 197+ 68 74+ 6° 63+4
MIP-1a, 10nM - 30+ 7 26+ 5
IL-1B, 10nM - 39+ 5° 35+ 4°

Mean+ SD(n=3)

a . p<0.05 when compared with non-HL-60 control
b : p<0.01 when compared with cytokine-untreated control
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Fig. 4. Enhancing effect of cytokines on the
antimicrobial action of TPA-treated or
untreated HL-60

a . p<0.05
b : p<0.01
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Fig. 5. Enhancing effect of cytokines on the
antimicrobial action of dbcAMP-trea-
ted or untreated HL-60

a . p<<0.05
b : p<0.01
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— Abstract—

EFFECTS OF PROINFLAMMATORY CYTOKINE
ON THE BIOLOGICAL ACTIVITIES OF
PROMYELOCYTIC CELL LINE HL—60

In-Kyu Lee', Kwi-Ok Oh?, Hyung-Seop Kim'
Dept. of Periodontology’, Dept. of Pharmacology’, College of Dentistry,
Chonbuk National University

Human polymorphonuclear leukocytes(PMN) constitute a first line of defense against
all forms of injury and microbial challenge, which share a common cell lineage with macro-
phage. Microbial component LPS activates macrophages to produce IL-1, MIP-1a, -1B, TNF-
o and IL-6, etc. Those cytokines have autocrine function to the macrophages, and paracrine
function to other cell such as PMN and affect them to produce some biological functions.
Having a responsive homogeneous cell line, HL-60, offers us the possibility of studying
extensively on the function of PMN, which were not possible previously with peripheral
PMN, due to the short-lived nature and difficulty of getting a purified PMN.

In the present study, I performed MIP-1 receptor binding assay using HL-60 cell and
human peripheral PMN. Also, iz vitro antimicrobial assay was performed using differentiated
or undifferentiated HL-60 cell. Differentiation was induced by treatment with 500 M of
N¢,0°-dibutyry] adenosine 3’5’ cyclic monophosphate (dbcAMP) (PMN-like cell), or 20ng/ml
of 12-O-tetradecanoylphorbol-13-acetate(TPA) (macrophage/monocyte-like cell).

Receptors for MIP-la were identified on dbcAMP-treated HL-60 as well as peripheral
PMN. However, bound radioactive MIP-1a on differentiated HL-60 was much higher than
that of peripheral PMN, which suggest receptor number of differentiated HL-60 cell is
higher than that of peripheral PMN. Although both of TPA and dbcAMP treatment significa-
ntly enhanced antimicrobial action of HL-60 cell, dbcAMP-treated cell(PMN-like HL-60)
killed S.aureus more effectively in this experiment. TPA or dbcAMP treatment significantly
enhanced antimicrobial action of undifferentiated HL-60 cell. MIP-la further increased
enhancing effect of TPA or dbcAMP. IL-1a, however, increased only dbcAMP-induced enha-
ncing effect of antimicrobial action of HL-60 cell. These results suggest that differentiated
HL-60 cell could replace peripheral PMN in analysis of various biological functions of cytoki-
nes on PMN cell.
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