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TNF- ¢ stimulated IL-8 and IL-10 expression in monocytes from patients
with chronic granulomatous disease

Kyung-Sue Shin, M.D.

Department of Pediatrics, Cheju National University School of Medicine, and
hstitute of Medical Science Cheju National University, Jeju. Korea

Purpose : Patients with chronic granulomatous disease (CGD) have genetic mutations in a component of the NADPH oxidase
enzyme that is necessary for the generation of the superoxide anion. The profound defect in innate immunity is reflected by
the patients susceptibility to catalase-positive bacteria and fungi. In addition, CGD patients display signs of persistent
inflammation, which is not associated only with deficient superoxide anion production. The aim of this study was to elucidate
the cytokine responses in CGD patients after TNF-a stimulation.

Methods : Heparinized blood samples were collected from 8 CGD patients and 10 healthy volunteers. Monocytes (1 x10°
cell/well) isolated by the magnet cell isolation system were incubated with a constant amount of TNF-¢ (10 ng/mL) at 37
C for 6 h. Incubated cells were harvested at 60-min intervals for I8 and IL-10 mRNA analysis, and the supernatant was
collected at the same intervals to determine I8 and IIA40 expression. Monocytes from healthy volunteers were also
incubated with antioxidants followed by TNF-a stimulation for I8 and 110 expression.

Results : In CGD patients. a high expression of I8 together with a significantly higher I-10 expression than in the healthy
controls was seen after TNF-¢ stimulation. Moreover, normal monocytes treated with antioxidants exhibited increased IL8

responses.

Conclusion : The absence of phagocyte-derived reactive oxidants in CGD might be associated with a dysregulated produc-
tion of pro- and antiinflammatory cytokines. Additional research related to reactive oxidants is needed to clarify the role of
cytokines in CGD patients. (Korean J Pediatr 2008:51:1096-1101)

Key Words : Chronic granulomatous disease, Nicotinamide adenine dinucleotide phosphate oxidase, Monocyte, Tumor
necrosis factor-alpha, Interleukin8, Interleukin-10, Persistent inflammation. Reactive oxidants
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Tumor necrosis factor- @ (TNF-¢)& AlXY WY wkg-¥
AT WSl A= T wiziAlel™, @& (monocyte) &
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TNF- @ stimulated IL-8 and IL-10 expression in monocytes from patients with chronic granulomatous disease

Ap=ste] A Abgo Hge PeER WA, FA4Te 4T
s}ebA fQlel]l #edst= IL (interleukin)-8 53 22 9354 Al
E7lel 5 HulahA @ [L-102 W wgT) 4% weS
AAst= HxA] FHSA AEFIeIH, T helper M, DJ%“
T, WA AE oA EulHo] d9F e TATFe AeS =

aV)

|
Aol e [L-102 T3l Fol A TNF-a 2ol 46}04 A

A A5 e gAleke Aew deA A’

w ATE Sl A St T el A TNF—aﬂ A=
o2 e -84 IL-10= S74ste] 95742 &d54 Al
Bkl A R} whdSolE A shxie) viA “ﬂ SR
glole] BeAS Lolr izl k9Th

CHAL 9 Hiey

1. Of &

2006\ 3€ A AF KNG AFse B Sl )
107 Soll A EQloly Hax7l 2 Ao ek ygo 44s &
I Fosk 8] Fxtel A% vt 108S tde R o) &

FUguE Y IRB

ATE AFUstugd  7)#EE L3 A
2006-14)8] 5918 Wi AlFalic)

¥ 3N o) Ad7A B T
73] @%01 NE Aol Al
Zwre] Txd Ao 2 RE Ficoll-Hypaque &<
(Lymphoprep Nycomed Pharma AS, Oslo, Norway)< ©]-&3
A AR o2 Wal A 3 (mononuclear cells)
ek wel® dEAEE PBS buffer® 29 Al
MagCellect” Human CD14+ Cell Isolation Kit (R&D Sys-

mlm

Table 1. Primers and Probes for Real-time PCR

tems, Minneapolis, MN, USA)E ©]&3}
i, FAZEN R AN AY dele] £k
At A% dlztel A e g EP@L*—EL(IXIO(’ cells/mL/well) &
24-well plate°ll 10% FBS<} gentamicin®] 3 7FHg RPMI i &
Aoz 247 AAE s F TNF-« (10 ng/mL)E Z+7+ 1A%
A O R 6AIZE FF A=kt

2) TNF-a ZI=0f 2|5t IL-8, IL-102] mRNAS| && &3

TNF-a 2 A3k ﬁrf‘“‘?ﬂ 7% 3 Trizol (Invitrogen,
NY, USA)E ©]&3dte] % RNAES 2843, ImProm " -II
Reverse Transcription System (Promega, Madison, WA,
USA)E ©°] 839 cDNAE $Asaich

AAZ g TFEL ANNES 9% IL-8, IL-10, Gly-
ceraldehyde-3-phosphate dehydrogenase (GAPDH) 52 Al
WA (primers) ¢t B3 AH(probers)e] A1 ¥-2 TIB MOLBIOLA}
(Berlin, Germany)°ll <] 3}¢] Zﬂx—}o}»\‘ﬂr gEAAE FHEL
At-g k& 2H WSSl Hybridization BFAME AF&-3)
%3, donor flurorescein 8% Ak} IL-8% 1L-10 acceptor Light
Cycler RED 640 ¥Z%}2} GAPDH acceptor LightCycler RED
705 §EAE 44 FAdste] ARSI tH(Table 1). AAIF A
A TEas Auks-2 LightCycler 2.0 System Instrument
(Roche Applied Science, Mannheim, Germany)Z ©] “9*?5‘}04
dual color detection WH & a8}, flurorescein ©ZHA
9} LightCycler RED 640 %4} LightCycler RED 705 ©Z}F
& o]-83}9] protocol®l W&} dual color compensation= A] &3}
Ak wg T3S 7ol cDNA 3 ul, 10x LightCycler
FastStart DNA Master HybProbe (Roche Applied Science,
Mannheim, Germany) 2 uL, A% &3+ 2 4L, HybProbe &
ol 2 ul, MgCly, 4 mME &3 & S/HFTE AT 595 20
ULZ RHEATE 9hg 272 95Col A WA 1083 vEAI &
9B CollA 1023 B & vk, 61°ColA 523 A3 W, 72°CllA

23 A% 9k F 508 9HSAI AT Cycle threshold (Ct) 3k

1023 21

Primer
IL-8 Forward
Reverse
1L-10 Forward
Reverse
GAPDH Forward
Reverse
Probe
IL-8 IL-8 EL
IL-8 LC
IL-10 IL-10 FL
IL-10 LC
GAPDH GAPDH EL
GAPDH LC

5'-ACCATCTCACTGTGTGTAAACATGA
5-TTTTTTTATGAATTCTCAGCCCTC
5'-AGCTGAGAACCAAGACCCAGA
5'-GGGCTGGGTCAGCTATCC
5'-GAAGGTGAAGGTCGGAGTC
5'-GAAGATGGTGATGGGATTTC

5'-GACATCTAAGTTCTTTAGCACTCCTTGGCA-FL
5'-LC Red640-AACTGCACCTTCACACAGAGCTGC-PH
5'-CGGCGCTGTCATCGATTTCTTCCCT-FL

5'-LC Red640-TGAAAACAAGAGCAAGGCCGTGGAGC-PH
5'-CATGGCCTCCAAGGAGTAAGACCCCT-FL

5'-LC Red705-ACCACCAGCCCCAGCAAGAGCA-PH

Abbreviations : IL-8, interleukin-8; IL-10, interleukin-10; GAPDH, Glyceraldehyde-3-phosphate dehydrogenase
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S ®A3te] IL-87 IL-109] mRNA 2@ %S GAPDH mRNA
WA wke] g o2 YeER AT

3) TNF-a RI=0| 2Jst IL-8, IL-109] && =

TNF-ae 2 A=skal Wi 35S 242 22 % ELISA kit
(R&D Systems, Minneapolis, MN, USA)& ©]&3}o] IL-8,
IL-109] A4S =438tk 100 uLel 34 ¢S microplatecl 2
3100 pl@l E%&O”Ol”r ik FTHe Wi 24 B¢ Bk
A7l Foll 49 9] AlZS 3tk 200 ul.2l conjugateE H7F
3L TRA] 2A17F %OJ HESAIZL Fof 49 AlHE SFTE 200 ul
] substrate &9& H7FgH ¥ 208% F<F WAl = ELISA
readers ©]43t9 490 nmollAl %%E% %Xég}‘?i‘ﬂr.

4) HZ CxEZ9| B
IL-109 &3 =3

A7 dzreld wed waET (1x10° cells/mL/well) &
24-well plate®] 10% FBS® gentamicin®l %7 RPMI ¥l %
Ao 2A1ZF At & &AFsA|A dipheyleneiodonium chlo-
ride (DPI, Sigma) 2 uM, catalase (Sigma) 1,000 U/mL<%}
NADPH oxidase A3|A1¢! apocynin (Calbiochem) 100 yMS
30%7F AA2e & TNF-ae (10 ng/mL)Z 6412t &<t A=3F

Atk IL-109] BFele drsAlE 42 303 2417 A2
< TNF- o & A=3t

5) & A

iz Sl e] Apole] FAA fre]d2 SPSS (9.0.1 for
Windows)9] Student’s t-test® FA3sIA 3, P7kel 0.05 ©]3k2d
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81
IL-8& 3Artol A TNF-o 2 A=38 F 180% o FH-E o
zwrd] Hjste] FAHSRE fFosH 2 FEE AEHOR H
AT (P<0.05). tlZwoll A 1208714 IL-8°] ¥ 5%
Astrirt o] § A 3} Atk FATAAE IL-89 A
60% A= =A Ao o] F gzt nls)] x4

SEE A5 HFig. 1A). IL-8 mRNA & 4=
I vEtd ot tEare] Aol 4417 o] Fell= mRN
do] A9 fldoyt #HATelA= mRNA HdHo| &5
(Fig. 1B).

2ol A IL-102 TNF- ¢ 2 A3 3 6025
T2 fAEY o Skl A 180+ ol FRH =
AT (P<0.05, P<0.05, Fig. 2A). IL-10 mRNA 23
IL-107 H]5=8kol o, 1208 o] 4 Shabtol A tizatel 1
sto] EAIHORE FoletAl F7FsEtH(P<0.05). IL-10 mRNA
1E2 [L-8 mRNA T3 = th2 A #xlaty 2t EFolA
Alzro]l Auslode A oo WA AYTHFig. 2B).
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Fig. 1. Prolonged expression of IL-8 and IL-8 mRNA after TNF- ¢ stimulation in monocytes from
CGD patients. A) The average level of IL-8 expression in CGD patients and healthy controls did
not differ through 120 min after TNF-« stimulation. However, IL-8 expression in healthy controls
dropped after 180 min whereas IL-8 expression in CGD patients remained significantly elevated. B)
Early after stimulation, expression of IL-8 mRNA was similar in CGD patients and healthy con-
trols. However, 240 min after TNF- ¢ stimulation, healthy controls showed little expression of IL-8
mRNA, whereas CGD patients continued to show sustained IL-8 mRNA expression. *, P<0.05.
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Fig. 2. Prolonged expression of IL-10 and IL-10 mRNA after TNF- @ stimulation in monocytes
from CGD patients. A) The average pattern of IL-10 production in CGD patients and healthy controls
was similar. However, the average level of IL-10 production in healthy controls dropped after 180
min whereas IL-10 production in CGD patients remained significantly elevated. B. In healthy
controls, production of IL-10 mRNA was detected within 30 min and reached the peak level after
60 min. However, The expression of IL-10 mRNA in CGD patients reached the peak level after 120
min but slowly dropped through 360 min. *, P<0.05
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Fig. 3. The effect of antioxidants on the expression of IL-8 and IL-10. (A) Monocytes from healthy
volunteers were incubated with anti-oxidants followed by TNF- ¢ stimulation for IL-8 and IL-10
expression. Normal monocytes treated with anti-oxidants exhibited increased IL-8 responses.
Pre-incubation with catalase and apocynin result in markedly increased IL-8 expression. (B) There
was no effect of anti-oxidants on the expression of IL-10. “P<0.05; DPI, dipheyleneiodonium chloride

g ol A DPIE A g R} [L-89) Ade] S/ vh(Fig.
3A).

FABAIE 3027 247 A2 F Bl A IL-102 A 2]
A e dzad BAHeR {3 Aols Holx| ¢kt
(Fig. 3B).
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Tely v Soled s A4 = TNF-a A=l o IL-
8o &dl ol A v gl Hu FEAL 0% AT =
A BT, IL-89] FHE A5 A|zte] A sl m 245 9]
o agla A7 Uiz gEgte dksAlE HEste] TS
o}F AR A ZAS A IL-8S SA3NS W FatsiAE
e et el A HE]skA] ek o =

Zarol H)sle] [L-89] E& o]
7¥8k1 AL, catalase®t apocyning A% ol DPIS A &%
wHT [L-89 2do] stk FAkskAIl DPI= A9
NADPH oxidase A3l#1<] apocynin¥= @8] WEZ=go} A
AAGAE Aslstr] witel FaksiAle] o [L-8 dd F7he=
NADPH oxidase 42% &38to] Add &4 ALt Eol
o mirhEs & & Avk el DA ForF Ao BEEE
TNF-a A=el 93 IL-89] A whg-3 JH3dE NADPH
oxidase®] Agtel o] &k WA AbAtiAbEe] A R Ak

o S & 5 U

Brown 5”& uhdgolEd 8 dxto &

o} Al E 2D A apoptosis) ol 8FaL, AlFE XP“’é/\P ﬂr” Oﬂ*ﬂ B
HkS-o] w7 A1?] prostaglandin D29} transforming growth
factor- B & WHISoIEAE #xte] TV A TR
o A7 wgatty wustgch 22u Warrs 57 Asper
gillus fumigatus®] ¥ 3EA(conidia)9t FAHhypha) 2 WS
oA g ate] WMESE AS3E W A thxtol Bla) IL-
109] wdo] Zrleiths AukE HuE Sk B Aol e
TNF- o A=l 93 [L-109] 3= [L-89] & F43 frAk
SHAl A kg3 Aol HAE T 2y A4 T &
3ol FakstAE Heletds We) IL-10 32 A A &2
a3 2 FolE Holx Ut Dang B P 1L-10°] NADPH
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anayagam sWe .-10 AL U]EQEQ of AXALA H=E
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