=| H = = = o = —
cteigto| 23l/EM3 RESEHO| MTHF20 2
S EE MHC Classll A2} Integrine| ghsd 2l
Cytokine AH4to]| o] x| = &k
HE 0l 5 22 - AN
MEstm Az AFaema
HEUsm FLYA AT A
L ME Fo oI5 SHORYE 438 4 9k AL,
o] & AZ7} mAlEHAl 2| FA L] WskE
o] T M= theE 24 g ET T AT FRbsl= v Baek B3l e A Aol A
AES Wo) TS Gotol WA AAEA oItk o 24 Sol4 Az Ralhge adnic 5
(mononuclear-phagocyte system) 2fal TR o] A olgh T o] MESHA & EEe| 28l ot 4
E5e SUT el A5 QA SIS 1 I o] stel 7 A EI S5 BAY

R 41453 S22h8-S v R3te] FYUg 7]5S
AU Q= AIRA, 78] BE 2AN 279 7
Ak A (homeostasis) & H =028 A5+ o
& kL ok diAAIET) a9 Wo] EEE o] 9l
= 23 E2AME THkupffer cell), 3]3Hinterstitial
alveolar macrophage), serous cavity(§-73, E7 th2]
AM|3E), (osteoclast), 3 (microglial cell), Ej5},
A9 (intestinal wall), AA| 2], v, abd I,
B 5o] o). @St/ 2l M = pluripotent

e
stem cellol 4] myeloid stem cell& 73 colony-form-

~
27

ing unit for granulocyte-monocytes(CFU-GM) ©HA|
o] A proliferative pools WHHLR), o] ©A| 2] ME=
monoblast2 #3}5Fe] o] seriesol| A 2|20 2
sha] o] 7F538F promonocyte 2 HTH), F4=9]
A g 8T AFAE 2R 9 & el
2 ¥slsh=d] oF 6ol &g Hrh w42 A5 A
e o R e L e M R R
20 & o]Fste] I3to|x 22 5ol4 dHot 7T
< Ad gRAER FF Esleict del/dj2A
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< YERfA Eop,

YAl HA 8= 1,25-dihydroxycholecalcifer-
0l(1,25(0H)2D3) 7|3} Tl A EFQ] THP-1
& AR #3} freghrial Halwolh 2
QA /A E FIHEEEE A AT,
e o)A Q19 dE /R AME B3 EE
A TPAY9}= $H 8] TR AlZ Y] A s DA A&
Eote] E3kE ettt 5, 1,25(0H):Dse= A2
9] steroid ~&3| S F3}], Z12]3L TPAE protein
kinase CE &3t AT HGAAE AX £3}5 =
3P, 3K 111, IL-2, IEN- 7, TNF, GM-CSF$} #+-&
cytokines J=AE GO0 ZE TG Bl
FrEsHA &= ARt o) 55 B 7S 2 3eke] A
BA7]H TPAO o gk E3le} Ao fARSE A& v
ER7| & stotal shep), S s A vita-
min D32} F TARHES] 125(0H):DsE L 584
7F w5 oheek Aol A WE AT 0, 322 it
oF ¥l 125(0H)Ds9] 314 9 9o, T A
3 2Ad3tel lymphokine A4He] 249} 22 WY



28 32RO B9 7T E 7HAAL §lom 1 oy
AHEEY IS frieohe AR A Jrh
1219 o]9} -2 1,25(0H)2Ds8] E= o] AA|7F &
ST/ A M EZRE AYAEEE cytokineo] 2= AR
2RE ALY fFste] e AA | Aojrhi v, of
AAE7} EAstE o 25-hydroxycholecalciferol
(25-OHD3)& 1,25(0H)2Ds 2 M BN 7= E40 1 @
-hydroxylase & 484o] Z71ET} XL 1 e-
hydroxylase= A213 1,25(0H):D32] 35 3]2 A%+
of] 243} 1 ahydroxylase9b= €8], IFN- U U=
Zx(endotoxin, LPS)e] ¢Jsle] FAaEA]o] ZF7tEH
B4 3 28 (parathyroid hormone)o]] 2]}
= B4Rl Z7heA T

274, T = AR E opHd A sk (mult-
ple sclerosis)¥} 2 H FSH Lo H= AH IS
AL} AFA E (resident cell)7rel] 7F4 o] 7182
FHho] §lo B 2 cytokine B 84 AAHE wi7h
2 3= U 9o, tidAE B He Wt
T Yupr-o] 242401 AEZE HZo] o3t Al
FZHAS Ao o] Fold Ao 2 FS5HETHO, o]y
72 T bt Sl TRek Ay S5
IFN- 79} 2-& cytokine ¥-0]3H0 24 o] Eo] T3l
T-9] IL-1 M & FXIgth= ARdo] ghef o =a
SHEJATH2, AT 2 HEFO 2 Qleto] IL-1 B
wH o 2 AAEY 7195 5a97] g
(proinflammatory effector function)®] =%+ A
2, 2/33tE T Japo} th2 A AEr F3
(adhesion) EAFETF] Ao 84 wflEQ Ao g 8t
FH T2, A E ] MHC class 1T 219} 31| A
A ol T ub2] CD3/T cell antigen receptor
(CD3/TCR) complex?} A¥sh= A} g & HlE
o] AEZEZEH -2 EA7H2] costimulatory interaction
o2 ol ol THhAAEL A HE 2 N - 79}
22 T cell derived cytokinedl] 2J3}Fe] T2 M| 3E 2]
IL-1 B, INF - a2u]9} 22 §317] 2Hg-o] frHrt
16,2525 T Qluj+-7} /g3 ) H] H=1IFN - &=
AR @F-o] S5t EP A, AEZFH L W
3}, Al EHY S A0 D -2 A,
FUE9) 420, 2 G ANHE 240 59
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489 UEhiA gEo 2 BRI 23}
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IS Ao AL B 49821 lipopolysaccha-
ride(LPS)= ATt A & HERRS-S A A=
st ALRA 53] G/ A EE A5 3t
TNF- @, TI-1 B, 116, IL-8, [1-102] 1] & 1] 5238} 7]
A 23] 28-S yEplas) denke-S &4
SA7IE 22 7HAAL Jloup?, ¥ Rl
8] TNF- @2 =gk 2H]7}F dojup] =H W
(endotoxic shock)S FE3}7]| & 3= B ol
39 Rl /O) AL | 27} 1PSel] &3l AARE cytokine
o T8 FFYol7I= st thAAIE 23t} Lpse]
ek wh-s el Aekgk Bl thatol= ob] A
A3] Gzl vl gk, ol dellt= mAddo 2
FE 23 5 2oz oFdte] I3N B3tE
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U0 7n, o] 3= A 27} Al WSAet
22 9F AT diste] a3 7H9SA, e
HY 24 9k gto 2 &5 ol A &
I JES 3=t B9l o] ro,

£ A5+ IFN- 7ol &J3+] primingo] AU,

1,25(OH)2Ds0] ©J3te] E3he Adefe] w3t/ ]
AZ7E o] Wsae =25 s o E97] ¥k
gl qlof ofugt xtel7} QIEAE &7] At Al
AeeLon, Abtel BalTel b Ak HHAS
Yell= promyelocyte M X5 THP-12 0]-8-3}¢]
MHC class II £2}¢} intercellular adhesion mole-
cule-1(ICAM-1; CD54), Mac-1(CD11b) #2}¢] 2&
I -1 2] E8 S HYsiehd] Wi o g 2 H)
weko 24, T/ Hal 2 EAdste}
&3 Woy7| A Hke] A& kAt sk
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al
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1. M Zuj ekE Xz

Aol promyelocyte A|ZS9] THP-12 fetal calf
serum 10%2} penicillin 100 U/ml, streptomycin
(Sigma) 100 ug/mle] Z3HE RPMI1640(Gibco) Bl %

M| A 5% COz, 37C2 12710 2 vkttt 1,25



dihydroxycholecalciferol(1,25(OH)2Ds, Sigma)+= 10-
8 M, human interferon -gamma(hIFN-7, Genzyme)
500 U/mle] T=R Q8 A7HEet Helskglon,
lipopolysaccharide(LPS, Sigma)+= 0.1 ug/ml 5%
18717 A28t 3Act.

E gl

M

2. MHC class Il 2XA}2} integrin
2 2|8l flow cytometry &A1

E¥
k=]

¥ So

oke AEld, 52 APEA e THP-1 AXE
phosphate buffered saline(PBS) 2 2 23] A| &3}l
1% bovine serum albumin(BSA)©] &+ PBS(PBS-
BSA)9 2 x 109mle] FE=E AE-F e eppen-
dorf microcentrifuge tube] 1 mlE AT, FHA|
71 3 A NG AATIL AZE T (cell peller)o]] ©Hd
2384 (monoclonal antibody, mAb)Z 1 : 100¢]
5T 2 PBS-BSA 200 4o 3)A15te] Z4zk Ao A
ST £ Ao AR T E23 A= mouse
anti-HLA-D mAb(Pharmingen), mouse anti-ICAM-
1(CD54) mAb(Pharmingen), anti-Mac-1(CD11b)
mAb(Pharmingen)©| 1T}, 2204 wbeE 3|AA]
7194 3027t ¥RSA1Z] ¥ PBS-BSAR 13] A3}
a1, fluorescein isothiocyanate(FITC) -conjugated
goat anti-mouse 1gG(Pierce)E 1 : 20022 PBS-BSA
o ]Xste] 2027t wheE 3HAI7IHA 204
HRSA)ZTh AES PBS-BSAR 23] AlHE T 1%
paraformaldehyde(PFA)/PBS-BSAZ 1087F A E S
TSIl 13] A|F 8t 250 1] PBS-BSAY] Al
3+ TS fluorescence activated cell sorter(FACStar,
Beckton Dickinson) 2 #2413}¢3t}.

iy P

i

& 1
=R

3. MHC class I £X}2} integrin2|
oz @

e

THP-1-& %2898 8 well chamber slide(Nunc)
o)A 80% confluentdt ZFe)7F & wj7bR] v &5}
PBSE 23] A|H3tar 3023 371102 AlATh 2%
PFA/PBSE 1087t 148 3 PBSE A&}, anti-
ICAM-1 mAb, anti-HLA-D mAb& 1 : 5022 PBS-

839

BSAd|| 3)X8ke] ZHzh Mo 283 the 3087 A
oA Bk 7t} PBSE 23] 4|23 3 FITC-con-
jugated anti-mouse IgG antibodyZ 1 : 5022 3]4]
3] 20127t ¥HE-A1Z1 The: PBSE 33] A H 3]t
Glycerol¥} PBS7} 9 : 12 £3%H¥ mounting medias
slide 9ol HoJ®= cover glass® HojA 33|
7 (Zeiss) 0.2 #2s}IT)

4. IL-1p 2H|Z EHE 93t ELSAREAM

IL-1 & 11-1 BPredicta® kit(Genzyme)& ©]-&5}e]
A z3 ko] o wheh A FeFt. =, mouse
anti-1L-1 BmAb7} coating® 96 well microplate®]] 0
~1024 pg/ml2] standard recombinant hil-1 53, &-&
THP-1 A|E v P NS 100 48 F713ke] 37C
2 3087 WS AIAHT AlE Yo 2 53] A F 3L
rabbit polyclonal anti-hIL-1 BantibodyS H7}5}e]
37C & 3023 Wke A7) 53] Al H 3 AT
Substrate 24] 0,02% H:0:7} 38 2hFH3}
tetramethylbenzidine / DMFE 1 : 12 &3}sle] 2+
welle]l 4713 § 3087F Aeox vhEAIZT 1
% 1M H2SOs stop solutions H7}8FaL SA] ELISA
reader(Biorad) & 450nm I3 X o] THEE =3
sttt 2t A2 duplicate 2 Al skglen] S|
F3=A blankd] FFEE ATHEE o83t
IL-1 Bstandard curve2FH IL-1 =5 M5}

t}.

Aot
1. Mz ZHe walo o|x|= IFN - 7
9} 1,25(0H):D:2| & 3}

THP-19]] IFN- % 3-& 125(0H):Ds& 48A)17F A&
aho] v FaFaL, LPSe] 9ol v o] &R =+
o) LPSE H7tete] sk AlE o A&
AN ZT, wFo] Extk THP-1 A2 E 7 NI 3
Hol] ek FAEE AR A3kl FACS 45

B}Fe] mean fluorescence intensity a4 B} TH



Table 1, Effects of IFN- y and 1,25(0OH)2Ds on the expression of integrins and MHC molecule by THP-1

Mean Fluorescence Intensity

Treatment?

ICAM-1 Mac-1 HLA-D
Experiment I
Control 5.98 8.77 82.31
IFN-y 72.22 12,05 404.67
1,25(0OH)2D3 6.50 13.46 73.55
Experiment I
Control 5.22 11.96 95.06
IFN-y 73.36 17.63 304.56
IFN- 7+ LPS 616,09 17.30 29291
1,25(0OH)2D3 7.22 32,95 87.03
1,25(0OH)2Ds + LPS 151.03 39.27 87.41
LPS 104.41 14.85 89.75

2 THP-1 cells were treated for 48h with IFN -y (500 U/ml) or 1,25(OH)2D3

(10 M), and LPS was added at the second day of treatment

(Table 1, Fig, 1, 2, 3), IFN- 7= FX|(resting) A€} 2]
AZ o] vH)5F] ICAM-1-S 124)], 144) W& §-23514
11, HLA-D+= sH)|, 38 7} 27N AT Mac-1% 2+
o] Kt FEE7|= AR 2 A7} v 1]
oFsFoITt. 1,25(0H)2Ds 37HA] A Zol| A Mac-1
o theh T 7t vl FElate] FA] K
o} 1.58) ~ 38 A =9 upregulationg YERY] O L
HLA-D] 7= v 22 2po] o]7]= At A
&7} s (reproducible)5H] 7Hadh= S H ok
LPS= ICAM-16| A9k F-2] ZF el E e} 200 o] 3o =
e F 28 e, YA 7 Bl A=

Iy o] §IoiHh IFN-y 2 v

rescence immunohistochemistry B'H 0 2 G243}
@34 o 2 W3 A o] Figure 50|,

2. LPSe| MEZ mmgtel whsixtgof o|x|
£ 1,25(0H)Ds2} IFN-y2| sk

IFN- y2 A=A}z 3+ A% LPSd] 2] 3l ICAM-12] ¥+
o] FA| e E T 7] 1208) o) S7F= o] LPS

840

o} IFN- y 2ol 23718 #AIE VERAtKTable 1,
Fig. 4). &, IFN- y 2 priming $° 24 THP-1¢] LPS
of gk ICAM-1 & whg-Ao] ZA] F7h= ATk
£ &9t} 21U IPSHEC 8 3] wdo] Y
2 9k Mac-13 HLA-DO| A& IFN-7 1,25
(OH)2D39} LPS Ato]e] F71AQ1 #A 7} vrephtA]

Eiy

3. LPS2| IL-1 B =H|EE0f| o|x[= IFN -
72} 1,25(0H):Ds2| A&t

THP-19]] IEN-y% & 125(0H):DsS Z8-A7 48
ARE ) Fatd o, LPSe] 7B-9-oll= v o] &4 &
= & gFd e Hrlste] aEEet HEA71L
Hj o Aol o 2 freld 1-159) %S ELISAR A&
3t o] W) 23} ¢ o (Table 2, Fig. 6). IFN- 7y}t
125(0H):Ds= 4] ZJEle] AlEot Ao 22 Ax
2 ubel| 1189 WARS frEshA] Bk, LPSE
=24 A2 10 pg/mld %= Er| =& w9 2L
%] IL-18E A FE8tATh 2 IFN-7 2
priming@+ 7$-ol= LPSel| ¥k3-5e] IL-1 S AYAkago]



Table 2. Effects of IFN- yand 1,25(0OH)2Ds on the IL-18
production by THP-1

Treatment® IL-1 Apg/ml)°
Control 1.63 £ 0.00
IFN- 7y 2,72 £ 0.11¢
1,25(OH)2D;3 1.20 £ 0.03¢
IFN - 7+ LPS 86.47 £ 0,92¢¢
1,25(OH)2Ds3 + LPS 12,02 £ 0,05%¢
LPS 7.45 £ 0.05¢

4 THP-1 cells were treated for 48h with IFN- (500 U/ml) or
1,25(0OH)2D3(10® M), and LPS was added at the second day
of treatment

b Mean=SD for duplicates from one of two experiments

¢ p<0.001 when compared with control

4 not significant when compared with control

¢ p{0.001 when compared with LPS treatment

86.4710.92 pg/ml9] ¥ & YERN O,
1,25(0H)2Ds& AAA] 3 F LPSE 483+ Aol

1O 70
LPs TERT} o F7kb)E stont L olt
v ofahsiet

4. LPSQ| IL-18 2H|Z= 0]
(OH)2D32} IFN-7e] SA|E T}

o[xl= 1,25

1,25(0OH)2D3+= day 0 $-E] day 4, IFN- Y= day 1
B day 5, LPSE day 4 €] day 57}A] 287 A
IL-1 AR A RS v 8ke] B9kt Table 3), Table 29]]
A9} ZEo] IFN- 7 priming® A3 LPsel| the] IL-
1374k & Z7He B9low, 125(0HRD:E %
B3 2312 )] f-=39 99 IFN- 7 priming
H AE 9 Lpsel| tigh wkg-Ado] AA FThee,
1,25(0OH)2D3E #8314 ¥+ 74-4-(70.29£3,94
pg/m)Et} A ¢ 3 5H](252,7£14.34 pg/ml) 7}7}e]
IL-1 A2k eFo] 57} At

’-é!'

Iv. 1

ST/ 2 A E | FEE A5 AT o] 7}
& o A2 g o] St AlgkE e vk
= Ao}, o]#fd BAIHL HL-60, KG-1, U937 &
THP-17} 22 52 A Wy A259 s
A AW, o] AEFE AR TE E
8}, <o) YAl A o o)ike] Balr) xikE njR

s BTATFE2A ole] AF59 SJste] 9
S UAALE 2342 5 Ak ER P Tl
Hlsfe] WA e] Heke ol £ glom e 43}
54 A7 s} A@bssitie 30 AV 9]

Table 3, Effects of 1,25(0H)2Ds on the IFN- ¥ and/or LPS-induced IL-1 3 production by THP-1

Treatment®
IL-1 Apg/ml)P
1,25(OH)2D3 IFN- 7 LPS

- - 10.29 = 0.87
+ - 16.15 £ 0.77
- + 11,73 £ 0.38
- - + 14,14 £ 0,49
+ + 15.87 = 1.06
+ - 12,50 + 0,19
- 70.29 £ 3.94
" 252,70 £ 14,34

day 0 1 2 3 4 5

41,25(0H)2Ds3

IFN-y

LPS E—

PMean=£S.D. for duplicates
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Fig 1. Immunofluorescence analysis of the reactivity of mAb against HLA-D, Mac-1(CD11b), and ICAM-1(CD54) with IFN- y

and/or LPS-treated THP-1 cells
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3o 2 A x]o] 9J om0 Mac-1& o]EF L]
CD11b/CD18 £89] a- subunit CD11bE Y=

o} B integrin §F A} ThE A|E B AlE
AES)71A7ke] R3S AT TS T,
THlISEo] CD11a/CD18(leukocyte function associat-
ed antigen-1, LFA-1)3} CD11b(Mac-1)/CD18L lig-
and7} ICAM-12 24, YT M2 9] ICAM-13} A3}
Al = FH o 2RE transendothelial migration &}
71 2, B} s A e Bk sk
S 32 slH o 2= M EZFT g+
o 12 AAE 5 T Q) 1CAM-13} A A E
] CD11/CD180] Agtsto] A A]9] costimula-
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Fig 2. Immunofluorescence analysis of the reactivity of mAb against HLA-D, Mac-1, and ICAM-1 with 1,25(OH)2Ds and/or

LPS-treated THP-1 cells
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family #2}2] el BiskE o0 7]A] g=rial o
Qars 9 B Lol A = [FN- ¥+ Mac-12] upregu-
lation& 91071 kkeh. Bl Tl AH U
M 3 ~ 79 FF e ALE AR
slated), oj RE CD11¢] w&o] Z7}3th
Gessani 502 HILa}GIT), £ AtollA] T3+
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Fig 3. Influence of IFN- 7, 1,25(0H)2Ds, and LPS on the ICAM-1, Mac-1, HLA-D expression by THP-1 cells(solid profiles :

treated, open profiles : untreated control)
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A, L A dut 2435 5o i
Jukg-o kel @A ligand 33 BA o ¢Jate] wj
A Aol ohfeh o AT e An wa}
ANEE9 HAHAEY cross- talk)ol] <J3ke] w7 Ak
55 L/ T2 M| 2] MHC 119]] upregulationS-
W= A0 2 [FN- 7% 57, [1-4% 2 INF - ¢ =
o] 3o ILPS YA] HLA-DR¥} ICAM-19] upregula-
tions 93l Heinzelmann 5992 B 18},
Vey 5219 2o} npA 2 & A7 Aol
IFN- 72 2] 2 MHC 11 229} ICAM-1 5-2}e] 20|
A F7FEIIO L, LPsel] 93t A= ICAM-19] 5
7hek SFElEHRlaL, Lsel) ofeh ICAM-1 ' 2182
IPN- ol efafo] 702 S7EIE, Lbs B
Ae|Rke 2= MHC 119] dlo] F7hHA] et A
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Fig 4, Synergistic effect of IFN- ¥ and LPS on the ICAM-1 expression by THP-1 cells, 1,25(0H)2Ds-induced Mac-1 and IFN- y

-induced HLA-D are not affected by LPS treatment

Ao g =} mak 125(0H):Ds= 1 okslA gk
A& 73 MHC 11¢] downregulationg YER A
=1 Righy 592 W3l-¢] HLA-DR¥} &l o] o]}
FEEAY T A £ ES 1,25(0H):2Ds7F A A
Zohal 31 o] 125(0H):Ds7} MHC IS 7HAA]
7o 2 vehd dxro 2 Adsllt). HLA 1T 27}
7} 9 AATA AN T4 9SSk RS 7

QR w2 125(OH):Dst= |} Tol) 2173 218817

o IEN- 7 BARE 7 AF0EM A0 2 P9
ANES olste] e vk ASADAE B

845

ok Righy 50 clZalgith. oleld A%e
& ARREe] SAF AR AA = AL o], 1,25(0H)
2D39] ©J 3 MHC 11 '3 o7 = AEAA
T dAHo R dojule= vkl Zlo R oA
whghA 1,25(0H)Ds granulomas 3k HOo 2= §
gstal g=2 0 2= & A 7] cytokined] HEHE
st ol & ol g3k WS oA Al 9 S8
= 7hsE slolRaL shlvk. ICAM-19] 7]5-&
ICAM-10] AFH “knockout’ miceE o]-&-3F AT
Ao A TS A & ¢ A=Y, ICAM-1

o rju

=2 =
- =

il
1=
RN



(@

Fig 5, Expression of ICAM-1(a) and HLA-D(c) by IFN- y- treated THP-1 cells
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-Abstract-

Effects of differentiation/activation factors on the
endotoxin-induced expression of MHC class Il molecule and
integrins, and production of cytokine by monocyte

Byong-Son Choi, Ho Lee, Kwi-Ok Oh , Hyung-Seop Kim
Department of Periodontology and Research Institute of Oral Bio-Science,

College of Dentistry,Chonbuk National University

1,25-Dihydroxyvitamin D3(1,25(OH)2D3) and interferon-gamma(IFN- ¥) are capable of regulating cells in
immune system and are representative differentiation inducer/activator of monocyte/macrophage lineage cells.
They may affect the proinflammatory and immune effector functions of monocyte/macrophage activated with
immunostimulants such as bacterial endotoxin, The expression of HLA-D, costimulatory adhesion molecules
such as ICAM-1(CD54) and Mac-1(CD11b), and secretion of IL-1 8were used to evaluate the influence of
1,25(OH)2D3 and IFN- 7 on human promyelocytic cell line THP-1 cells, IFN- 7 markedly induces the expression
of ICAM-1 and HLA-D, and 1,25(OH)2Ds3 induces the expression of Mac-1 to a lesser extent, LPS alone marked-
ly induces the expression of ICAM-1 molecule without any increase of HLA-D expression, LPS-induced ICAM-1
expression is synergistically increased by IFN- ¥ priming, but fail to increase Mac-1 and HLA-D expression, IFN-
% 1,25(0OH)2D3, and LPS separately do not induce the secretion of IL-1 8 by THP-1, however, IL-1 3 secretion is
synergistically increased when THP-1 is exposed to the combination of IFN-y and LPS, LPS-induced IL-1 8 pro-
duction by IFN- ¥#primed cell is much higher when THP-1 have been previously exposed to 1,25(OH)zDs3, In
conclusion, these results show that expression of MHC class I and costimulatory adhesion molecules, and pro-
duction of TL-1 8 by cells of monocyte/macrophage lineage is highly regulated and monocyte /macrophage dif-
ferentiation is required for optimal proinflammatory and immune reaction in response to exposure of bacterial

endotoxin,
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