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= Abstract =
Relation of Interleukin-10 in Bronchoalveolar Lavage Fluid and Airway
Inflammation in Bronchial Asthma
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Background : Airway infiltration by inflammatory cells, particularly of eosinophils, is one of the characteristic
features of asthma. Several mechanisms for the recruitment of eosinophil is focused on the CD4+ T lympho-
cyte for the preferential production of Th2-derived cytokines. Interleukin-10(IL~10) is identified cytokine with
potent antiinflammatory activity. This molecule has been shown to inhibit the release of cytokine from inflam-
matory cells including Th2 cell, and also to inhibit eosinophil survival. We therefore attempted to determine
whether decreased synthesis of IL-10 in the lung of bronchial asthma may contribute to inflammation that is
characteristics of this dease.

Method : Subjects were patients with bronchial asthma(n=23) and normal controls(n=11). IL-10 produced
from peripheral mononuclear cell(PBMC) and in bronchoalveolar lavage(BAL) fluid was measured by ELISA
method. Degree of bronchial inflammation was assessed by total cell counts and eosinophil percents in BAL
fluid, eosinophil infiltration on bronchial biopsy tissue and PCy for methacholine.

Results : The IL-10 level produced by PBMC and in BAL fluid from patient with bronchial asthma were not
different with normal controls(respectively, 901.6 +220.4 pg/ml, 810.9 +290.8pg/ml for PBMC, 24.5+9.5pg/
ml, 30.5%13.5 pg/ml for BAL fluid p>0.05). There were significant negative correlation between IL-10 in
BAL fluid and eosinophil percents in BAL fluid or degree of eosinophil infiltration in bronchial biopsy
(respectively r=-0.522, r=-0.4486 p<0.05). However there was no difference of IL~10 level according to
PC,, for methacholine. There were no correlation between IL-10 production by PBMC and peripheral blood eo-
sinophil counts or serum eosinophilic cationic protein levels(respectively r=0.1146, r=0.0769 p>>0.05).
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Conclusion : These observation suggest that IL-10 may participate but not acts the crucial role in regulation
of the airway inflammation in bronchial asthma. { Tuberculosis and Respiratory Diseases 1999, 46 : 44-52)
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Fig. 1. IL-10 produced from peripheral blood mono-
nuclear cel(PBMC) and in bronchoalveolar
lavage(BAL) fluid. PBMC were stimulated
with PHA (loug/ml). Supernatants were col-
lected after 48 hours. IL-10 conco-
centration was assayed by ELISA.
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Fig. 2. Correlation between IL-10 level and total
cell counts(TCC) or eosinophil percent in
bronchoalveolar lavage(BAL) fluid. IL.-10
concentration was assayed by ELISA.
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Fig. 3. Correlation between IL-10 level in bron-
choalveolar lavage(BAL) fluid and eosino-
phil infiltration in bronchial biopsy speci-
men. [L-10 concentration was assayed by
ELISA. The eosinophil number of peribron-
chial region was counted.
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Fig. 4. IL-10 level in bronchoalveolar lavage
fluid of bronchial asthmatics.
(PCy for methacholine>1 mg/ml; [
PCy for methacholine<1 mg/ml; M)
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Fig. 5. Correlation between IL-10 production by pe-
ripheral blood mononuclear cells(PBMC)
and peripheral blood total eosinophil counts
(TEC) or serum eosinophilic cationic protein
(ECP) level. PBMC were stimulated with
PHA (loug/ml). Supernatants were collected
after 48 hours. IL-10 and serum ECP con-
centration was assayed by ELISA.

qe dAste] g Bol T HxF F4&
‘3}“’) AAUAME IL-109] ik Srgh 2 2%
dre  nl9 oAl proinflammatory cytokine$l
TNF-e9} IL-67} Z2slsitie Bavt ok, A
o ol HA] dei7kx] @34 A Z A IL-10
o] o3 digk dvk ded IFH AR
(cyctic fibrosis)'®?, €2tA #4431 (idiopathic
pulmonary fibrosis), bronchiolitis obliterance orga-
nizing pneumonia'®, A% $EFITHAE LT (adult
respiratory disress syndrom)® ¢ 7%= IL-10
o] FgAq) vla ZaH UFE FFE HZ 1L
-109] W7ol digt FAlo] Belxlx ot
1A R 24 cytokine Hulo]l o3 wHHuke-o
el gEle] 71 a3 71delth. & T gxFA
BulgE cytokine % IL-4, IL-13& IgE d4&
Z22A)7]25® [L-5, GM-CSF, IL-3& 34 A&
W BAsle] 2aslM® [L-39, IL-9%)= v]ThE
%"—"-M | Boddic). o|gjdx IL-1, TNF-q IL-6, IL-
& o 7HX AFA R olF, dFHANED &
1 #3454 9 5L oA®, IL-102 oy
7R MEo A cytokine HAAE JAsE 75E %
T 9Jo}A U cytokine synthesis inhibitory fac-



~ Relation of interleukin-10 in bronchoalveolar lavage fluid and airway inflammation in bronchial asthma —

torgtne Ealechd, Thl "=, giaAE, NK
A oA cytokine QAL A Hglolzl Th2
Yo X9 [L-4, IL-5, [L-13 o] 2H]2 ¢j4j4]
7171 el geElzslg gEheg Balsiix @
oh?, B Aol e BRI A MY ¥ Bxdad
oA gulsE IL-100] APz 78AA
A Bxpt Alojo] BAlA o §oF xo]E Bola]
%34T} Borish 522 B st 2& Wow
71 A A Yz} dxFAA T BH|HE IL
-10& 713434 Bakrs} A zFolA 38y
=6 ZEAAHA galte] ZANYZRFET REL B
3 8932, Robinson 5% w2 FAYZZ)
Hjs] ARy Sakpe A 7=l [L-100) F71E
o] Ql1, dEAE o &3 NEHT T B FU1
the ik daE BashlE etgick. B dgoy
1B/ e JRAHEA YW IL-100]
245+ 9.5pg/mi2 SAAHY folAde QIAT B4
ZzF 30.5+13.5 pg/ml Brfj= e A By
or, 7|#AHAER} 2398F 5L i FYL
2| Ro|=E AM3lR e 7i=W IL-10 334
ol AL wHE Aoz AEch AA Az
AEAA L TL-10 A4 7EAHA 847 A<
o vlg] Za=Ho duH, 2HBox FY A7 X
Z7 k= B a7} 9ok, Koning $£% 7183
2] 3xbe) xgEMY T Y=Fo| IL-10 mRNA gt
o] ZrAaso] ¢ivka kg1, Zuany-Amorim S
22 718AH4 vhgas 2E A IL-10 X5
7ZIZW 34 AFo] Attt gt B T
M ZIBAHEA R IL-100] 71824 #x}
oA V1 BAAEA Yo F1BA] 2 FAR
&7 ABBAE BRI AR v
Al v BEEA) st & rlgddede 9
SAAL G ZoIY YA AREE 5 22 28
A HE FEF 4L s IL-109 Pz 7=
FFol 7HE Aolgtn Brle oFvin A€
IL-10& T Y=o cylokine Y& ZAsio
AR AT FU £3), 7=z olF, &

A3EE AL A" £= YA JHH o2 AE2
AME fEste] AEES AT cytokine B
oA sh= Aoz d#A Aok, 28y AF7AR
BaE Ao w82 e Zol7) g AA
A Woll A ZAR] nR)= FFg2 & 4 givk. A
A o] ovalbuminel] o3k 7] #A WA vheamd
Al ThO HEZFE Thl HZFE E3pA719A
Th2 dz729 fshs AAshe IL-128% %A
719} F4A71 A2 HR|ste 71=d AR Aa&E
=& viastded, 28A)7] IL-12 AXFelA 34t
T A&AAT) o 48] Jelds FESA. ol
& zpol= IL-12¢] 9J3F Th2 cytokine ¢}#] x}o]x.
the IL-10 37} Ajole} #do] AATH?. 35 A
el A IL-100] 712 34 HES sk 71-
o] T #X+9 cytokine A& 2¥FoaN e}
e AUA, ohyd HH AR zgas AUA,
v} IL-100] 214 FA A4S AT E AlE
AL FEste] AEE JAHE AR opid g
714 & $% (adhesion) & WHsly 4+ A&
AaNFIeA A7 Lo Rog yzdd

IL-10& £ AN BauzTe] 718 EA
HA 30.5+13.5pg/mle 24 Fo] AAEo
2 71z =] glon, ol rim} Hade) 4
ZHkgol theh o] Qe & AHow Pz IL-
10& AR & e AEs CD4+ T J=T o9
A= B HZF?, v]TAE'?, GAE® Fo] qlrt.
Z1=Woll Al IL-100] A AXHAME, T J=
Fol #E Aoz AZEHEd Bonfield 529
3o glol F 719 NEATAEH Jed 9%
oz AuAert getsd 7y IL-100] 24
3] kgl tg £%E Ao Mysirx 3
At

S BxFAusToa 2ol== IL-10& N1#
Az HAY IL-107} JEHAZ} 92, 224
i AU ECPet= 4#dAL gls Aoz
Ho} @A A] IL-10& ZrAoz 75U
A 248 Aow F3Er



— 8.Y. Lee, et al —

opgel AN J1BAH A 7IBANE
ARG IL-10& 7B ZAHYolu} sldA =
A 2 E&d QBRRAE ZYAT, AddiE
=3 vwsiA IL-10 247t $35A) Q9tr] wEd
Z1@ARNME FET AL sk IL-109) 9%
o] oM AeeA Be Aoz Azdoh

2 o

ATeE -

ABARHE 37 iy §59He 4o
shedl 3ArY g #Adshe cylokines® T
gz o BEulge [L-3, IL-5, GM-CSF o] &
e gleh. #E [L-102 824 cytokine o,
ol2{§t cytokine #H|E A gWtotvie}, AT
tiside AP H o8 Al (apontosis) & SE31 %
A 2L gAlskE 71%S 2a vk B AN
€ 78R @AM B zARY] T2
gandNEoA EojEle IL-10& ZAdzEH
v 7y FEuhsgxele] ARde 2AMst
of 71BA AN A9 IL-10 48& dolrmx} 5
et

-

ZNBAAHE} 239, AYUERT 119E gigdes
ZIBAEA Ao} TREADYFANN HEujEE
IL-10& ELISA whiog &4sl1, 7|59 g3k
$ATE 7IRAAZAAGY FAESF 2 ZATFE
&3 7184 R AT L4 =, methacho
-line 7]#ARY HAWIA PCugto s Hr1st9ct
Z 3}

Z1BAHEAHAY IL-103 L2ENAH oA &
HEE IL-108 7)8XH2 by ZPozd A
old]l BAH R o3t Afel= ULt 7B M AR
Aol 1 BAHZAHAY IL-10-2 7] FA] o) FA)
HAY 3ATEE B 1A 2 AL 3RS
o= % GATRBAE BYn, deEdd g
PC209) m& zloje giith. T2 7oA &

d)gls [L-102 7|#AdzAHNY IL-102F g2
AV giler, gxddl 44 eosinophil-
ic cationic protein#% -215+ A#AA7F ¢igdc)
g E:

Z18A 8 gxAte] Z|BAAEHAY [L-10S
Z1BAAEAH Yo ZEA] 2 AN A&
AFBAAE BYAT, B} vjasA IL-
10 720} 2R ggbr] Wil 71@A- e e
FEE 57 A 1L-100]) F83H] #8811 &&
Aoz AL

F o2 #

1. Hogate ST : Asthma : past, present and future.
Eur Respir J 6 ; 1507, 1993

2. Robinson DS, Hamid Q, Ying S, Tsicopoulos A,
Barkans J, Bentley AM, Corrigan C, Kay AB :
Predominant Th2 like bronchoalveolar T lympho-
cyte population in atopic asthma. N Eng J Med
326 : 298, 1992

3. Fiorentio DF, Bond MW, Mosmann TR : Two
type of mouse T helper cell W. Th2 clones se-
crete a factor that inhibits cytokine production by
Thl clones. J Exp Med 170 ; 2081, 1989

4. Borish L, Rosenwasser L.J : Update on cytokines.
J Allergy Clin Immunol 97 : 719, 1996

5.Pene J, Rousset F, Briere F, Chreitien I,
Bonnefoy JY, Spits H, Yokota T, Arai N, Arai
K1, Banchereauy, de Vries JE : IgE production by
human B cells is induced by IL-4 and suppressed
by interferon y and @ Proc Natl Acad Sci USA
85 : 6880, 1988

6. Sanderson CJ : Interleukin-5, eosinophils, and dis-
ease, Blood 73 : 3101, 1992

7. Hsu DH, Moore KW, Spits H : Differential - ef-
fects of interleukin-4 and -10 on interleukin-2 in-
duced interferon-y synthesis and lymphokine-



— Relation of interleukin-10 in bronchoalveolar lavage fluid and airway inflammation in bronchial asthma —

activated killer activity. Int Immunol 4 : 563,
1992

8. Malefy W, Abrams RJ, Bennett B, Figdor CG, de
Vries J : Interleukin 10 (IL-10) inhibits cytokine
synthesis by human monocyte :an autore-
gulatory role of IL-10 produced by monocyte. J
Exp Med 174 1 1209, 1991

9. Go NF, Castle BE, Barrett R, Kastelein R, Dang
W, Mosmann TR, Moore KW, Howard M :
Interleukin 10, a novel B cell stimulatory fac-
tor . unresponsivess of X chromosome-linked
immunodeficiency B cells. J Exp Med 172 ; 1625,
1990

10. Thompson-Snpies L, Dhar V, Bond MW,
Mosmann TR, Moore KW, Rennick DM. :
Interleukin 10 : a novel stimulatory factor for
mast cells and their progenitors. J Exp Med 173
: 507, 1991

11. de Waal M, Yssel RH, Roncarolo MG, Spits H,
de Vries JE : Interleukin-10. Curr Opin Immunol
4 : 314, 1992

12. Del Prete G, DeCarli M, Almerigogna F, Giudizi
MG, Biagiotti R, Romagnani S ; Human IL-10 is
produced by both type 1 helper (Thl) and type 2
helper (Th2) T cell clones and inhibits their anti-
gen-specific proliferation and cytokine produc-
tion. J Immunol 150 : 353, 1993.

13. Takanaski S, Nonaka R, Xing Z, O'Byrne P,
Dolovich J, Jordana M : Interleukin 10 inhibits
lipopolysaccharide-induced survival and cytokine
production by human peripheral blood ecsinophil.
J Exp Med 180 : 711, 1994

14. Punnonen J, de Waal MR, van Vlasselaser P,
Gauchat JF, de Vries JE ;| 1L~10 and viral IL.-10
prevent IL-4-induced IgE synthesis by inhibiting
the accessory cell function of monocytes. J
Immunol 151 : 1280, 1993

15. Florentino DF, Zlotnik FA, Mosmann TR, How-
ard M, O'Garra A :11-10 inhibits cytokine pro-
duction by activated macrophages. J Immunol
147 : 3815, 1991

16. de Waal Malefyt, Haanen RJ, Spits H, Roncarolo
MG, te Velde A, Figdor C, Johnson K, Kastelein
R, Yssel H, de Vries JE : Interleukin 10 (IL 10)
and viral IL~10 strongly reduce antigen-specific
human T cell proliferation by diminishing the an-
tigen-presenting capacity of monocytes via
downregulation of claa II major histocompatibility
complex expression. J Exp Med 174 : 915, 1991

17. Ishida H, Hastings R, Thompson-Spines L, How-
ard M : Modified immunological status of anti-IL
~10 treated mice. Cell Immunol 148 : 371, 1993

18. Bonfield TL, Konstan MW, Burfeind P, Panuska
JR, Hilliard JB, Berger M : Normal bronchial
epithelilal cells constitutively produce the anti-in-
flammatory cytokine interleukin-10, which is
downregulated in cyctic fibrosis. Am J Respir
Cell Mol Biol 13 : 257, 1995

19. Baddini JA, King TE, Brown K, Jennings CA,
Borish L, Mortenson RL, Khan TZ, Bost TW,
Riches DWH : Increased expression of interleukin
-10 gene by alveolar macrophage in interstitial
lung disease. Am J Physiology 273 : L676, 1997

20. Amstrong L, Millar AB : Relative production of
tumor necrosis factor alpha and interleukin 10 in
adult respiratory distress syndrome. Thorax 52 :
442, 1997

21. Punnonen J, Aversa G, Cocks BG : Interleukin
13 induces interleukin 4-independent 1gG4 and
IgE synthesis and CD23 expression by human B
cells. Proc Natl Acad Sci USA 90 1 3730, 1993

22. Lopez AF, Beglye CG, Williamson DJ, Warren
DJ, Vadas MA, Sanderson CJ : Murine eosinophil

differentiation factor : an eosinophil specific colo-



— 8.Y. Lee, et al —

ny-stimulating factor with activity for human
cells. J Exp Med 163 : 1085, 1986

23. Hultner L, Druez C, Moeller J : Mast cell growth
enhancing activity(MEA) is structurally related
and functionally identical to the novel mouse T
cell growth factor PAOTCGFII (interleukin 9).
Eur J Immunol 20 : 1413, 1990

24. Kirshenbaum AS, Goff JP, Kessler SW, Mican
JM, Zsebo KM, Metealfe DD : Effect of IL-13
and stem cell factor on the appearence of human
basophils and mast cells from CD34+ pluripotent
progenitor cells. J Immunol 148 : 772, 1992

25. Borish L, Mascali JA, Beam WR, Martin RJ,
Rosenwasser LJ : Detection of alveolar macro-
phage-derived interleukin 18 in asthma : inhibi-
tion with corticostercids. J Immunol 149 : 3078,
1992

26. Borish L, Aarons A, Rumbyrt J, Cvietusa P,
Negri J, Wenzel S : Interleukin-10 regulation in
normal subjects and patients with asthma. J
Allergy Clin Immunol 97 : 1288, 1996

27. Robinson DS, Tsicopoulos A, Meng Q, Durham S,
Kay AB, Hamid Q : Increaed interleukin-10 mes-
senger RNA expression in atopic allergy and
asthma. Am J Respir Cell Mol Biol 14 : 113, 1996

28. John M, Lim S, Seybold J, Jose P, Robichaud A,

O’Connor B, Barnes PJ, Chung KF : Inhaled cor-
ticosteroids increase interleukin-10 but reduce
rhacmphage inflammatory protein-1¢, granulo-
cyte-macrophage colony-stimulating factor, and
interferon~y release from alveolar macrophage in
asthm. Am J Respir Crit Care Med 157(1) . 256,
1998

29. Koning H, Neijens HJ, Baert MR, Oranje AP,
Savelkoal HF : T cells subsets and cytokines in
allergic and non-allergic children. II. Analysis
and IL-5 and IL-10 mRNA expression and pro-
tein production. Cytokine 9 : 427, 1997

30. Zuany-Amorim C, Haile S, Leduc D, Dumarey
C, Huerre M, Vargaftig BB, Pretolani M :
Interleukin-10 inhibits antigen-induced cellular
recruitment into the airways of sensitized mice. J
Clin Invest 95 : 2644, 1995

31. Szabo SJ, Jacobson NG, Dighe AS, Gubler U,
Murphy KM : Developmental commitmrnt to the
Th2 lineage by extinction of IL.-12 signaling. Im-
munity 2 : 665, 1995

32. o)x%, VY, £33, $44, F4% 9
234 wpgx 2doA IL-127} 71=4Fl
nXe 9% A4 9 g2 g3 18:
175, 1998



