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IL-5 and IL-10 production of peripheral blood mononuclear cells by
stimulation of D. farinae antigen in atopic asthmatics
Jung Won Park, Si Whan Ko, Cheol Woo Kim, and Chein-Soo Hong
Institute of Allergy, Department of Internal Medicine, Yonsei University College of Medicine, Korea

Background : IL-5 has been recognized as a potent proeosinophilic cytokine and IL-10 has
been reported as an important anti-inflammatory cytokine in allergic inflammation. But the clin-
ical roles of these cytokines in allergic asthma are still unclear.

Objectives . We studied the clinical implications of IL-5 and IL.-10 secretions from stimulated
peripheral blood mononuclear cells (PBMC) in Dermatophagoides farinae (DF) atopic asthmatics
(BA).

Methods . Thirty-six DF sensitized BA and 9 non-atopic BA were enrolled for this study.
Twenty-seven out of 36 subjects were challenged by inhalation of DF crude allergen. The isolat-
ed PBMCs were cultured for 6 days with DF antigen and the stimulatory index (SI) and secre-
tions of IL-5, IFN-y and IL-10 from PBMC were measured. We analyzed these parameters
with clinical parameters.

Results : S (4.2£1.0 vs. 1.3+0.3, p<0.05) and secretions of 1L-5(19.9 vs. 1.7 g/L, p<0.001)
and IL-10(185.5 vs. 34.3 g/L, p<0.05) from the atopic BA were significantly higher than those
of non-atopic BA, but the secretion of IFN-y was not different between the two groups (56.6
vs. 47.3 ug/L). No significant difference in secretions of IL-5, 1L-10, IFN-y and SI of PBMC
was found between responder and non-responder of DF inhalation challenge test. Among respo-
nders to antigen challenge test (n=17), the production of IL-5 correlated with the productions
of IL-10 (r=0.773, p<0.01) and methacholine PC, (r=0.503, p<0.05). Production of IL.-5 from
the PBMC of atopic mild intermittent BA (n=10) was higher than that of atopic persistent BA
(n=27) (p<0.01), but no difference in IL-10, IFN-y and SI was found between the two groups.

Conclusions : Allergen specific productions of IL-5 and IL-10 from the PBMC may be specific
for atopic subjects and secretion of IL-5 from the stimulated PBMC may contribute to the path-
ogenesis of atopic BA. The severity of BA may be more influenced by other factors.

Key words : asthma, [L-5, IL-10, cytokines
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IL-5& 347e Eshet 843t flojA d
F3 Alo|EFRIOIY, THE F&8 o]&3t 4
T, ERE ¥ 7|k Hute] " HAE §
3 dH=27]) E9F vheollA 2 HdEe] FEE vt
ATH . IL-10L o]¢} vl 2 IgE A4& oA
MY, 5 HARER oz HA A "
3819 7182 HEMAHY AF"E T3 o
27] 4% & JAlske 8ol RuEU

HT 50 g ATl o wx¥Y G
(PBMC)djlA Bu]5]&= IL-57} olEn]FoilA] A
gHoz Fridvke Bt Jlewn, IL-5 ¥4
22 H|5old 7|AX| A dRAgo) L,
o AAFEA R Aol Aol diF B
1% 1o PBMColA EH|s& IL-57} olEq
#gzte] 4 AAE o= AE vt o=
AZEG, T HA 2 g8 dF4 28
5=} IL-108] Al ¥ Adgd g
AT A7} AA =L JA|THED, o}F71A] ofE
94 M2 BxA FA A= 28] PBMCell
Al #HEE IL-5% IL-109] 4A4H vl
H&atA] gdct.

ole] ATl F-& FHARN Il A olE
¥] A 24 =)ol A £-28] 3 PBMCE Dermatopha-
goides farinae (DF) Z¥Yo g =% Fulg
< IL-5 2 IL-10 42 8 A4 HEAE 2
2 Qo] FFEE wdshs o7 AdHe] o
e AN, 39 AFF PBMCol|A #H]
sl AlolEFRIC] AF o) & Frolr gttt

oIy

1. AT chet

Z 3699} AURAR=7]o] ZAAE W2 ¥z}
(Had= - 26.8+8.94], F:o v - 25:11)E
do g B AFE APt olg BT U
Al ZFLY L 7S e, vE
9 71BAKLA Y FdolATH(PCy 7181
7t - 2.09 mg/ml). HAe] EFZ2LE ulF

NIH/NHLBI 71l ot 23laH?. dj=
o2 djolemA e Bz} 9o (FFAHL 40.
0+19.94], @] ¥ - 3:6)8 MAsIPeH,
o]=¢] WEelEA PC, 71318 1.35 mg/
ml olgich i BATEE AE A 4F Bt
T4 2HZo=A & S| 2ENIA = B854
o9to ™, budesoniderw 19 il 800 ug7HA]
AMEslTh DF 289 25 9] PBMCe]
FA 52 389 (o}Ey 334, 2+ 59), IL-5
g JL-10 FH]5& 394 (otEy] 304, =T 9
o), INF-y #8]52 199 (olEy 124, iz
T 74)olA st DF 23] HA 24
e olEN T 369 F 274 (HTAH - 299+
9.741, Fied B} - 20:7)A AlgElPoH, o
€9 welFd PCy 7131832 0.99 mg/ml
o]t

2.0F ¥ MAMTEAIH

FUAYE P B ATA Fol Meia 3l
= DFg o] 8319 24 A28k} AHESIRTH 0.
P FAFLAEL ohga 2 oz A3
stloh WA 1:10,000 (w/v), 1:2,500 (w/v),
1:1,000(w/v)8] A2 DF AZA ZJY &
A3 EFLHo 2 287 Devilbis 646 (Devilbis
Health care Inc., PA, UK) E57]& o]&3lo
F9%L 108-% spirometry® FEV, W3lE &
A3tk FEV X7} 20%0]/d 743t &899
71 F4 glol FEV, & Z27} 10%, 20%, 30
#, 1A2L, 47178, BAIZE, 6A1ZY, 18]aL TAIHE
of 33l 1 WalE AU FLEY F
1A1Z Wel FEV 0] 20% ol ZAAd 3%, =
7] 22Nk, 44171 o] Fel] 20% ©)4 FAF A
Lol 3] HAwrgog, Telu 27| ¥ 37
A2Hkgo] 25 A== Aol o)F HAw
202 WA

3.PBMCe| £2|
sz 2RE 89 10 mlE EDTA g%
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22 AP F o]& RPMI-1640 ul=] (Gibco,
BRL, Gaithersburg, MD, USA)¢} S8ke &%
A7l % Ficoll-Paque® (Pharmacia Biotech,
Uppsala, Sweden)& ©]-83% density gradient
LAEE Wy oz PBMCE Baslgor B¢
RPMI-1640 wjx]2 33] A|¥& & 10% fetal
calf serum, streptomycin 100 ug/ml, penicillin
100U/ml, 50 ug/ml glutamine, 5 ug/ml sodi-
um bicarbonate @ 25mM HEPES buffer7}
71 RPMI-1640 oo B-g3l%ict.

4.DF &3 X150l 28t PBMC2| Z4|x|s,
IL-5, IL-10 ¥ IFN-y 4|5

DF o}£9 $iz}e] PBMCollA DF &2}
o3t IL-5, IL-10 2 IFN-y 84%5& Z33)7)
A WA E-2]3 PBMC 107H/ml& 24 well
plate (Costar, USA)d] welld 1ml® B33
¥ DF z=39g 125ug 718l 6Y7t 5%
CO. Wig7iol wjdslach ¥ & Zhzel
welld] A= AlEe} sjFA e A st
BZAE AlIETRI 34 wi7px] -70C B3
3}t IFN-y = Intertest™- IFN-y ELISA
kit (Genzyme, Cambridge, MA, USA)& AR
sld A3 IL-5 2 [L-10& EndogenA}
(Woburn, MA, USA)e] ELISA &4 kit& o]
3t FARAFE SAs) AshA Al Ee) S
4 96 well microplate (Becton Dickinson,
USA)dl 0.1mle] PBMC A xX-8-o8 (1057)/
ml)g 3% &£ 125ug/mle] DF Qo=
A=a}a v 694 1uCi [H]-TdRE H7}a}
o 6AIZH Bl R & N EE 583 & § counter
2 A3t PBMCe| F4x4¢ olefie} 2

< A oJsiA AR

DF #9234 23 cpm 3k
v gofol 2%t cpm gk

FYA%F =

5. EA|X ]

BE A= SPSS 75 B4 Z2IY9g o4
st AT Ao BE e HF +tEF
L2z B¥@aIon, WelZd PCy, IL-15, IL
-10 Z8)a IFN-y 4932 73933 235
ol 71ep8a +SEM kg A7t gAlsT. &
7o) Afo]E7K) 243)e] HFGS Student’s
t Aoz, PBMCY Z2A4= Mann-whi-
tney U Ao v|u3yc}. T W7o A3
TA= Pearson’s correlation testz HA314
o P ZAAA)71 0.05 o] 311 9o BAITH <
& 531

St
1.DF g3 HARUAIY Hat
F 2791F 184)91A DF 34 A2H-4A ol
M Fgrtge] BEEglon, 6dlE 27 WA
&, 3dle F71HAE JEla 9o ME oF
Hakgo] #EH Yt (Table 1).

2. PBMCollA DF =&t8l X}=oi| ch& PBMC
BAX|=9] xjo|

DF & 2= 213 PBMCe] Z4)x|4= o}

EYT (n=33) oA vlolgyF (n=5) o v]s)

EUTH(4.2+1.0 vs. 1.3+0.3, p<0.05). 18

U 3 MK SF (n=18)F SAF

(n=9)3tell& F2AA|Fll Zlo|7} YATH(B.4+

Table 1.Results of D. farinae inhalation bronchial challenge test in atopic asthmatics

Negative Early Late Dual Total
0
responder responder responder responder
Number of 9 6 3 9 27
patients (33.3%) (22.2%) (11.1%) (33.3%) (100%)
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0.9 vs. 3.1+1.4) (Fig. 1).

3.DF =3 K=ol WE Alo|ET|Ql 2|2t

olEy HAT (n=30)lA vlolEy] HaF
(n=9)] W& DF F¥dx}=ol <3t PBMCe
IL-59} (19.9 ug/L (15.1~26.3 ug/L) vs. 1.7
pe/L(1.2~2.4 ug/L), p<0.001)3 I1L-10 &
H12} (185.5 ug/L (129.4~265.8 ug/L) vs. 34.
3 ug/L(16.5~71.5 ug/L), p<0.05) o] &t}
(Fig 2, 3). a2 olEFFE 4] H2A
d ¥ (n=17) 7 ¥AHF(n=9)0 2 FEF
73S, ¥ o7l IL-5 (11.9 ug/L(7.5~18.8 ug
/L) vs. 33.7 ug/L (17.9~63.5 ug/L)]) <} IL-
0 ¥-H)2k (115.3 ug/L (63.7~208.5 ug/L) vs.
158.7 ug/L. (73.9~340.5 ug/L) ol §<]3} 2}o]
7b 1tk (Fig 2, 3). IFN-y #u]2ke ol
-5 (63.4+13.4 ug/L vs. 47.4+1.1 ug/L) =
< Y AR A (50.7£5.2 pg/LL vs.
475+0.8 ug/L)9| we} xjol7t gigich. DF &
A HAFEAE FHF (n=17)94E PBMC
oA Bul® IL-5¢} IL-107k] §<]8 Aaas
g #EE F IdAd(r=0.773, p<0.01) (Fig.
4). a8y PBMCY Z4x|4= IL-5(r=0.
256, p=0.368) & IL-10 (r=0.186, p=0.474)
of FHl} FAEA 7 QI

607 A |—P<0.05-1

501 B

%50 x ]
_§ § 4.0
Fhad §30
3.0 K]
#2 &

1.0 1.01

0.0° Atopy Non-atopy 0'OISPT-Pcsiti\«a BPT Negative

(n=33) (n=5) {n=17) {n=9)

Fig. 1. Stimulation index of PBMC by co-culture of
DF antigen. Panel A compared the stimulation index
of PBMC of atopic and non-atopic asthmatics. Panel
B compared the stimulation index of positive and
negative responders of bronchial antigen challenge
test. Values are expressed as mean +SEM.

4.3 MMFUAMYE MToM oiElEE!
PCy» 242} IL-5 EH[2}Z2}e] oiaky
T FAFEANE RIT (n=17)9] e
g PC, 7 PBMCoA] Bujg IL-59] %3}
ABHATE AJ e (r=0.503, p<0.05), IL-
10 By)%ahe ABAdol fisith (Fig. 5).

5. OIEm| HAEIX|2l Hale| F
PBMC il

NHLBI/WHO 7|&d] ©& FZxo wat of

BRAE AEFTEY (n=10), AFANEFH (n=

B0 e

14), F5sASE(n=13)02 FE3YoH,
100% 1003 B

s ] r-P<0.001-—| - ]

3 ] 2

5104 g 10

3 3 3

w ] w ]

= E

1 BPT-Positive BPT-Negative

Atopy Non--atopy
(n=30) (n=9) (n=17) (n=9)

Fig. 2. IL-5 production from PBMC by stimulation of
DF antigen. Panel A compared the IL-5 production
of atopic and non-atopic asthmatics. Panel B com-
pared the IL-5 production of positive and negative
responders of bronchial antigen challenge test. Values
are expressed as geometric mean + SEM.

’lOOO: A 1000 B
o | ~—

sl [—P<0‘05—~| ;;i

c

g | g

s 2

§100: 2 100

° s

= ] 0

Atopy Non-atopy 10B‘PT-Positiv«a BPT-Negative
(n=30) (n=9) (n=18) (n=9)

Fig.3.IL-10 production from PBMC by stimulation
of DF antigen. Panel A compared the I1.-10 produc-
tion of atopic and non-atopic asthmatics. Panel B
compared the IL-10 production of positive and nega-
tive responders of bronchial challenge test. Values
are expressed as geometric mean +SEM.
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o]E7t DF 1z=d] dfd PBMCo] Heut
& vlmatgnh Al #3te} FAST *j (Biowhita-
ker Inc., Walkersville, MD, USA)o & HA3%}
DF Fo] IgEe] s+ #2& zol7} fidleoyt
A&Y WA AS AESNEE WA 8jE &
o3 Aol #UTH(p<0.05). DF U&=
¥ 249l8 IL-5¢ AF708% ¥4 (67.4(394
~115.3) pg/L)oNA 2318 AFZAEE (17.0

10°
3 07
310
=
=
10" 1
10 ' . ‘
10 10’ 10 10°
IL-5 (ue/L)

Fig. 4. Correlation of IL-5 and IL-10 secretion from
PBMC by stimulation of DF antigen.

(12.9~22.4) pug/L) @ 2%2X48 (8.7(5.6
~13.6) pg/L]dl vl fo3HA & gro] &
5on (p<0.01), DF 3#dx3q 9%
PBMCe] Z41%]4:, IL-10 z28]a IFN-y £y
FoAME Ael7t gl th(Table 2).

10°{ B
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310"
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|

=10°;
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Methacholine (mg/ml) Methacholine (mg/ml)

Fig.D.Correlation of methacholine PC; with IL-5
(panel A, n=17) and IL-10 (panel B, n=18) secre-
tion from PBMC by stimulation of DF antigen.

o @

2 A7dAME vlotEy Atz Hls
olEy] HAFolA YA}l 2Jsi PBMCol
A gulEle IL-5 3 IL-10 o] A8 Eot
PBMCell A ¢] o]& Alo|E7lRle] ¥ul7t del=
7] @FHEe] ZAd B4 5 USE ¢ F
A2k Ed PBMCe %% olEyFA

Table 2. Clinical features and secreted IL.-5, IL-10 and IFN-y profiles of PBMC after stimulation of DF crude

antigen in DF sensitized asthmatics

Age? . PC,M* IL-5%* IL-10* IFN-y DF IgE
(mg/ml) (ug/L) (ug/L) (pg/L) (FAST)
Mild 21.1+0.8 6.37+3.08 1.86 67.4 121 95.3+42.2 34+0.3
Intermittent (1.02~3.60) (39.4~115.3) (65~226) (n=4)*%
(n=10)
Mild 31.1+29 4.09+1.14 0.58 17.0 427 474+1.3 3.6+0.2
Persistent (0.44~0.75) (12.9~22.4) (288~632) (n=2)#
(n=13)
Moderate 29.8+2.8 2.57+0.50 1.16 8.7 117 50.8+5.2 34+0.3
Persistent (0.52~1.92) (5.6~13.6) (55~247) (n=6)%
(n=12)

All values are expressed as mean +SEM.

*>geometric mean and ( ) express the range of geometric mean +SEM,
#; () express number of patients, ¥ ;p<0.05 between groups,

1 ;p<0.01 between groups
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HjolEy iz vl S5t o3 &
ottt 22y PBMCe 4% ¥d2r] By
ukS- o] 2l Thl M 22 tj ¥= & e =27
HAukgo] oM AAA F7HE F UL
o, olEx@xzle] PBMCol lojA dgdad)
o% IL-5 Bujagn FA5de ddol e
o] ZHH upr} glof? U 27| Hukgo| gt
Eolxt [L-5 9 IL-109] v Wojxl= AL
2 Q9. ofen A A IL-5, IL-109] g
g T AE 28, 71384 AAZA 9 HY38
AAMH, 718A) A "R S B3 I, 283 vRe
2 FEAIRE B3A FHE vk 7. e
U 3255 PBMColA] Y5 & o] & Alo|E
7ile] Q& A= B&stA] 4t A2 &
o] gAA=F PBMCoA Eu|H = IL-59] &4
o] Y Er1FBe] F4 W {5 WE Ao
ol ole}?, DF ¢ HAHIAE 8 &
AR E FF Ao|7t B w . &
Aol IL-59] Eu|=ga Hae] A4
4729 7I=Fue-g ¥igdshs el g PCy
kel Fol ¥t AdAdo] TEEo] olETA 4
zte] PBMColA #uls& IL-59] gl 7]#
2429 7| HHE o= Ax wdFe Ax}
oha A ZEs, o] Till 599 Riot: UX|
gttt a8y DF a9l A2 2A13e] v
&4 wez7t) IL-5 BH|3o] fold zlo]7}
BAEA Gk, 7@ A FFx0| uiet
P2 & PBMColl A 2= 1L-109] %)
Fo3t Ao|7} HAHR] Ggod, BF 1A
A2 #ape] IL-59] Eu|Fe] A&F WA &R
MR} B ¥ o] BEHU. o3 A
< 7|Ex A FFEE AFsed Yol
PBMCeo A #u]E]E= ol& Alo|EvIRle] dHT}
=g 98 7R g%le] o ddF oz AAqFH
AAtERE Aoz Az, 7|AA A4 A
W] =4 o] dlEr] Hentge W
Holl Be 9L v Aoz AL o
& DA B o 7)@xH4 $xte] PBMCe

@ o fo

Al BHlE = AlolE7IRl0] A A #Ajel] QLo
A 7139 d3AH HEe 2 dE 5 US
Ao A E =de] Ak 22 AT A74
o] wad, IL-5 mRNAE 2@l g o
Z¥Y9| CD4+ A 2o} a7t 7|HAHH Y F
FEE o= Ax WG, npex HAnd
A A HAFEAEE AANE B FFAE
oA e} IL-5 &@o] F7hgrhs Bavt glom's,
olggt ATAAEL #¥4dsd PBMCE ¥ =
7] A3 T4 Wl ZA BAFE AKXk
Aoz A€}, ey PBMCe} 7182 9 ¥4
ool GFAMEE 77 FAAN =Y Aoz
AZFE 739 PBMC B} 7| 3= 3 XA 2 f 2] g
Z Al Agukgo]l o AAF vhg-& Kol
Aoz BuEa o], PBMCd 23 Ay ukg
gto g Ale] Bilg Ayshed Aol UL
F e Aoz AR,

AFAt 58 PBMCol|A #H]=]= IL-5¢} IL-
1071l frolgh Ao AFE 5 Ao, o}
Ey|yrol| A vlotEw e Bl& IL-10gk] o =
%L, o}ET HA FAA FARFLYAIE Fo
HEA HYo] A EA IL-102] mRNA Z&o]
izl Bls et wrhe BEart Aok,
olgidt Axte IL-100] dHEr] dF we&
235k Zog HArIRThe, AE7Hxe 4
TATHE 1 E o, AT A FF
A wiAR ] BH7E Fohge] we) o] & ¢shAl
7 Wor|de s Fu7t FUHEAE Aoz A
ZE, 954 AllEFRRIS IL-10 #u]o] Fg
Aoz gl Ao,

IL-109] gdF av= o8 7B 21
Bl Qo). AAl 2= M) $ate) # o) M E e}
PBMCel| A IL-109] &o] Zawo] glom,
59 HA#A ¢ PBMCe| IL-10 8435
o] Ythz 1} 910, U 2y] Agolejd =
Fulx2 BEE FRPIAME IL-10 Lo g
A9 BAHEs A% Aoz wastn Yoph. IL
-109] A 75e w9 oo 2]
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Hs &I A¥s £ o IgE A4 AA)°, 6wt
AE, ST T2l2 3579 AIETI A4
A, T Al ZAM <] IL-5 BH] A2 28] 3
e} T Alxzte] FPAZHYe oA
7180l e Aoz RuHI gom®, o]z
27 4FE IR 2 vhea AR
oA FHEHAADY. 28y dRAME IL-10
o] So] Igk A& A= Bk Qo] ¢
d27] @xoA IL-109] AU ajd haiA
= oF W3] wEA x| F}.

A7z 5& 2449 IL-5, IL-10 28)x IFN
-y 7} PBMC% ol= M EojA £n0|3l QEA
of thaf ¥a]A] ektrt. 28y} PBMCE tj4de.
E A & d7AEe] 298 ¥, 1L-59]
73 CD4+ TAHZfA EH|s & Aoz Bs}
at glew?, IL-109] gl 934, B Al ¥
2 TAE 2571 388 NE2® g 7@
A M= AT} FEE] AEE Busa 9]
T} 1820,

3 A=) oJa] PBMColA] #u]E]E= Alo]E
7KR1e] Al71E 2 Alel £71R10) whe} Be 3lo]
7b ok &AM FHg IL-5 ¢ IL-10&
THE AlolEFRRIY vls] vimy &7 Bulge
Aoz HuHI Jom®, olzjd He 7ekst
o A2t 52 PBMCE 6U7t v k3t 5 o}
hfje] IL-5 & IL-109] =& A3} IL
-42] RS e FYUAF F 24~48A71) Hm
Ao =Eetl 1 F gasHe Ao ®RuEa
UTH, AR} G B AolA IL-49] Eu)sk
T o] 4% vl glovt A dox ARG &
gl2len, o= PBMC uj%7|7tat= dao] Q1
& Zog Azt PBMCe HYuhe-2 A
I ufF 2] whet A B8 2jolr} %
& g on, ¥ AFdAE v]E PBMCe #
Aukgo] H2le] JFAAE whdshet 2EF3)
AT, T3 AR Wz wat Ao o)
7} A& F UL Aoz yHET

ol 3o} Az Hol d7al 5-& PBMCHA

IL-5 9 IL-102] #u]7} olex] FxA M€
Hoz Hulge ¢ 4 Uen, o= 7B
Ao} Wl LxEA TelTe] Meulgo] Tl
4 20ee AN Aoz s 17
U 84)9) o2 QaAa7e PBMCS] @ejutgo]
Qo] The Be 8% Jge e Aow A
zhin}.

a =

YART T L2YA BN L5
3% IL-108] ¥uls ojgm Ay Solzoln,
B9) Bele) VeI Aoz AzWAT. )
849 33EE D2 BTN 1L-5
% IL-109] Ru]F olgjols The ofz] 2.3l
o © Bol #99 oz Az,
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