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ABSTRACT

To assess exposure of allergy patients to a biological environment, measurements were made of levels of airborne bac-
teria and fungi, house dust endotoxin and mite allergens in homes of 7 allergy patients and 12 healthy families. Con-
centrations of airborne total bacteria and the ratio of indoor and outdoor concentrations(I/O) in allergy patient’s homes
were high compared to non-allergy houses. But no significant differences could be shown for the concentration of spores
of viable fungi and staphylococcus in indoor air between the homes of allergic patients and healthy families. The results
of investigation on house dust mites, Dermatophagoids farinae were detected in all mattress samples and the levels in
the allergy patient’s homes were generally high, with individual measurements exceeding 2 pg/g dust found in 30%
samples. In contrast with, Dermatophagoids preronyssinus were detected in only 60% samples and the concentrations
were very low. The levels of endotoxin in dust samples collected from the allergy patient’s home mattresses were higher
than those of control houses. There was a positive correlation between the endotoxin levels and the house dust mite
allergens.
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A EAZY oF 30%7) ulo]Qolo|2&olEty. U
A dep?

3 Fol| EAEE vlo] ollolEE o] RS #7t
ort Ui ol eoo|REY Aol 2EY Holut
B EE sS40l 254 e BEL FRS A
o7 ZAEI Yo, 53] AFo| 5~10 umSl HiolL
o2& A7|=d H3sle] vlEE L Sum
olate] nlo|Qooi2EL HIEE Tl LH=IE &
Wl Ao duA ot

uto| Qoo 2E Fo] HESA Al 2k <l 7
VoS A, I3 Eixe doldle PAdE

T FHE feRle o] Fashe, gHEIE
e AY B4 fuaske EFS g5 YA
HolSle M EER ohg AMEE AEY] U
AR, e igle] AR EAR] g e vl
34, 273420 821% Rl 7o) vi$- FR3ict.

AW 3 FoAM AETH FRQAE 38 f73
Al dE] AEA ] Fo] tiokdt Bk opzt A
E 49 (bioactivity)g 7 Jern= EFo} Wit
o] - ofE9, 5k =&7|E AL AT 7]
& ART W$ =T dAolct

1970~1980' el =+ Ak bR 7 A7l (National
Institute for Occupation Safety and Health, NIOSH)
ANAHE 50070 olde] Al 2 FEael theld AL &
75 Fsid 7] Ag Adsagle AIEE F 5%
vto] AESEH 9o 7=, YHA| 95%= EEE
T 7= e A9 L AEAY {4, HAEAA A
H2EE 33E9 QEEAd JRl"Et BYEHe
W 1990dh o Fof AUzl edel 12 dded=
Al ABEEER aRlo] XA HEO] 35~-50%% &
7]_5}911—4__4.5)

AETE faclAel =2 AR e &2
oji} 7iQle] ZhpAdel uheh theksht AlAl Ao
5~10%7F =3 1Al o5 5714 2 L=
A%e 97 S 012 deEr] A dyde
F23 2315 847 99 F 77 UHEA T
s flov) 2 20-3047) AR Zo F43 ¥
7h e dEElA U717 B9k YT Fde]
A&Ho 2 S7kE AL ALe7e) Wt Ay &
Q3A g Ao AT 9r)

IHER B AFoe gElErg Halen olEsd]
A H58d 847 A 7 A F7) Sl Al
7+, o] AM2lde 2 7F8 el sl XA g
ATl St US4, FwR ler)e] dE=as
TAbske €| 27) el digt AES F3UA =

ff 2 rff do o a0

2RTE Holstzat st
IL ZAICHA 2 HH

1 ZAL e

ZAL e ze olEdA FEHolt EHESAY
A2 A2 319 18 TS dExFeEe 95
A 5d ool HiE GEFY e olE 7
9} FgA] 19 uwyte] AEFH 7HE ZAMA
o2 At A $EeRe 37 9 &
H-8-A F(total suspended bacteria)s} ELA o
(staphylococcus), T 55 &F489oH, 7K Y &
Fub 718l Bl e wACAM FuA] FAer] gEE
A 2 WEAE Gk 2AF A7l 2004 109
FE 20054 296 A AAHA

2. AWy

D Al 2 A5

Adl - 8] IS elAES ZH] AS FREE
MAS-100 oo} Z2{(MERK, Swiss)E ©]-&3}T}.
MAS-100 AZ2E #43TETHE 183 AezA
7] F97l 418 H74 07 mmel T+ 4000
Z < 045m/s, §-%F 100 /mine® FY9 3717t
Y 95 108 m/ise] FEE Wi 9o 2EIE
= AAEo] ot ojuf 0.7 mme] FHE B3 F<
g F e 949 cutoff sizee ©12HOE 2 umo)
sz} €t

ALGE WA R Ao A, A9 S oAs
71 13l cyclohexamide(0.1 ¢S g wrypticase soy
agarg: AMEFloH, I#E WAZE AT A4S
JA5}7] 918 chloramphenicol(0.1 g/ly& 22 malt
extract agar®t DG 18 W®]X|(Dichloran glycerol 18
agary® AHEsiact 3 T T 2L feiMe
manittol salt agarS AHE3SI).

ANE AFHe 47y WAE ¥ AEYYAE
MAS-100 oflojEejol] IR & Ao wkel &
GRA A 1~587 g2 PN IHE AEE
F FRAds 22 o] 739l 35°C Higr1el
Al 297h vt o, 21d9 s 25°C ¥ig)
oM 547k wiokek & A A 2 FER(CRY,
Colony Forming UnityS #4231t}

2) AR F=r] L 24 (house dust mite allergen)

FUA] J=r] G208 FE31] A UA = o
A W2 HF H27)(SAMSUNG VC-MBJ 940, 540
W, Korea)Z ©|838kd X3} A vz 2334
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71e 7188 JFHL717F FR1E WA BA <ol W
e WA SR Eo|vE MAIE A= 2] Alel
84 X BAd oA WX E te] gy &
N 2ol F2E FY Lo FEolzE jbEo]
Aok AA e L AU wiEE EE olE EW
1mollA 18 Ft 238tk 28 HWAE 45
mesh(B7 355um)e] HAE A2 & v)dEX|q] Y
s 3ked 20 °CoNA BA3IH T

HHA Jd=7] duEaae] FE22, UA AR AL
o)A Ex] F 100 mgS SakE A|FPo] ¥l PBS-
T(0.05% Tween 20-phosphate buffered saline, pH
74) 2miE FYPTF F Aol oF 2A17HERF X% -
gk sien, wRle] v A& 4°CollA 2,500
pmeE Y4lie] sl e FHa FJHA g2
A ZAE A% AEE ST FH 0] FA] o|FoA
7 235 7Aolls 200004 012 REsi.

AHA LA =2AA Der pls} Der f19] 42
ELISA(Spectra max 340PC384, US.A)S ©]&3l¥e
o, 405nmollA] OD(optical density) Z+S =% 5he]
dY = FEE &S

3) HEa

54 248 93 AlEE 1A JuR] J=r] g
2A& 23] A8 219 WA °F 50 mg} LAL
reagent water(Endosafe, 99732034, US.A)E Ho ¥
pyrogen-free f-2]gHol] W1 oF 2 AJ7kg<t ZE - gt
slgdon, wyto] B AJEE 2,500 rpmeE YA
o F A5AE FHA AEE s

Y54 F4E 93X = kinetic chromogenic Limulus
Amebocyte Lysate(LAL) & o]&sllen 747
7|2 microtiter plate reader(Sunrise, Austria)s A}
S3lHh 2L 340 nmoll A WE49) LAL Aokl
WA s 243 A3 YA v= OD7HA &
galed Ad AE SAsIATh 77t dde
duplicate®. SI1o™, 7 A& Xoj7} 10%E d&
Aole ASEE AT WEs BFEgdoRs
control standard endotoxin(C.S.E, Endosafe, EX41892)
< AMgEer, 355 ZHzt S0EU, SEU, 05EU,
0.05 EUZ 8l ZFde ZAsisict. 3 9o
248 #AE37] 218 0.5 EU/m®] CSES AR
F913) & 3|E (recovery)S AP AT

L. Za & i

L Mz % Z=2F
del27] @2 7P 2 diz 7Pge] AW - o) 3]

A% 9T - A2S - 4GS - oA - oY

3

FoAM & BeAE, A, T 48 233 49
£ Table 13} 2t} & FHAde] Zs- 827 8
A7t e 7Y AdF ehiela Zzt HE 1,485
CFU/m’, 1,750 CFUME, &2 g g4F3A 19
el 7ol & B4Ald 162 CFUMY, 240 CFU/M®
of HigidE foldk AolE Yeliod, 4F ¥ 5d
ol AslE Fdle] & HAAg sroks BUE 3}
°]& HolA| ggkth(p<0.05).

T HuiEr)er 495719 F=HE YehE 10
Hle] Agolls ARl 7Y 7ol 23~3.58 YE
Worl d=7] 83 7Pl E 84998 8 5%
£ By

HyY & BHAel Uig 7152 vl gAld s
A7 A A Hol 800 CFU/ME F4Eo] 9o,
u)Z AR R AX (OSHARIA = FIAE 938 9
A £ de 7]FSE 1,000 CFUME Aty
ATEH

7] &0l EAEle Al FFe o9 ogsi,
Hw A 7R3 A F7) FollA 2A=EE Al =2
e RE 1-3um FEQ RoZ FeiA gk Al
A 71 E9E AEEE AFeEE EYA &
e ngEEA AR HEe dodle Aoz g
Zl actinomycetes®t FF-zHHou} HIE Fol| AA3k=
Micrococcus, Staphylococcus 5% £ 4 UTh ©lF
O el A T AgA RIdolgy B
e S48 208l AA AGAIE A=A AF
3= Aoz dEA D

Ay - 9 FUNE 2R e 4FEA 5d ol
o] Aspgl 7 FeolN 7FF A AEHJeH, g
27] &z} 7Hge] Aoz AdH ol 22 266
CFU/Mm?, 232 CFUM’ZE HIZ3d & #X& Bl
SH AntdlE XA o] SAMe delEr] 3
2 718 AL E 56~758, WEZ2 A E
1.8~38% Jeh} UdHZ7] 8z} /e 3] & A
Bo] gz /gl vis] 84X et oz P4
e Ae @ F U

38 Fo A - o ] F F HaAdae As 7
7} 6025 CFUM’$} 3522 CFUMYY AZEeH,
rorle 1.7 Axsky Ryskedch 88 A7 £5d
2 micrococcus®t staphylococcus7t AW F7] Sl
A 7H vIE] HERual s189m, staphylococcus®]
790 A - 9ollA Z}zF 210 CFUM®, 45 CFU/m®
7t AEEcie 238 v Qloh Eg 8 5.2 §X]
Az F7E ol ¥R 4% A9 10
CFUME zI3192m, 2% S4+w¢] HH5ss 3.7
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Table 1. Comparison of concentrations of viable bacteria and fungi in homes of allergy patients and non-allergy families

Total suspended bacteria Staphylococcus Fungi
Residence (Mean = SD CFU/m’) (Mean = SD CFU/m?) (Mean =+ SD CFU/m®)
Home  period No. ;)f Indoor Indoor Indoor
ey TP Living Bed Outdoor  Living ~ Bed  Outdoor Living  Bed  Outdoor
room room room room room  room
Non- 1> 6 162 £197* 240+ 156* 6856 91+88 5754 11+4 97+90 74%58 62151
allergy 5 < 66 755147 751466 2941242 3981298 596420 92166 122235 2917+ 118142
Allergy T 14851 1,962* 1,750 1,934% 1771214 266268 2321254 64+78 83140 64+48% 93+69
Total 19 7741891 917852 163 £ 157 252+£218 2954242 56149 100£121 55+41 6354
*: p<0.05

X 10 CFU/m'#}2 X313k v} it}

T Ao Aeole dx 7P 3 gd=r] 8
78 Zhell & AolE UERRA edten, & 197149
444 & 9 AN 49 F7] F A+ F=
74 Aol visl &2 202 P ol il ®
AFeR 37000 o8 HvEE Hoz niFe] B W
9)7] #7dol 28] LEHYCR BRI gl AeE
A=A

10 5 wakdolt 3, Askirt 59 Tl
XA A 7150l 32~554 CFUMm’e Aa-77t 4
ZEUT sled B 2R fARE S JeRilot
R Al A Wt FEot AejEnt w2 7
o Z By vk ek

[ EAZ 7L Slol 35 vlstaro] sHEot
HAAA wor 85 23 JF3H 4 (mold-induced
asthma)®] gle] Hi Atk FA7A] < 109H50]
de o] deiA el of oA <Al g2
714 387 AEg o ol dHoE g
72  Phycomycetes, Ascomycetes, Basidiomycetes,
Deuteromycetes 5-©] Jt}. ©]5o)A4] Deuteromycetess=
A B9 W(fungus imperfection)o] 2 31
Alternaria, Cladosporium, Aspergillus, Penicillum %
o] 7] &3t AT Nt It FEE BFE
st A, Y 2 Y o EA-eG o7 1
a7l wx)} A (cross allergenicity) -2 ¢la) &
d27] dAgstel A droles B ool =
7_“ %E}_'HJZJ

A, F7MF, T2 g, Y, 24, Pk 59 2
< 9 aglel oF Aoz defA ok olF I
5749 BHEAR] oF 60% olde] FRiA

719 | gt 2o By JYrh?

WA F=7] 3Hpyroglyphidae family)ols 1099
o] RIFIZ 9Jon, olF {3y FAA =7
(Dermatophagoids pteronyssinus)?} E-opi2l7} ZHA|
=7V (Dermatophagoids. farinae) = D. microceras
S} Euroglyphus maynevt U|27] A% Qo=
FEGT Qth, AR or)e G e
glycoprotein®] L ZAL Aitete] T ol B3
gt o] @ElEAe ol FuA F=rlEe] vhE
AUl B4AEAM A F d#HA RE Grouwp I3
Group II E#|2Atelt}. FuA A=r]= A 5109
FLS VN7 AR B 1B Ase dEERNL
2 9W3A d=v Group I €272 Der pl, Der
fl, Der ml2.E E&H},

A J=r] 49 25E E4% A= Table 29
At D. faringes ZANE BE 7POIA At
e AR Ao, 4 F 1d HFk B 5d
o] e Wz 7PdelX e Der f19] BisEe A%
3,485.8+3,733.6 nglg, 335013564 ng/gl 2, EH=
71 8271 e 789 A9ole B 1,6394 ng/gS
22U 4524 1d wlwkel AR A9l J
wA] J=r] delEsle] 71 WA AEE dRleEs

Table 2. Concentration of Der f1 and Der pl in dust collected
from the bed mattresses

Residence No. of Mean £ SD (range)
Home  period o © (ng/g)
samples
(year) Der f1 Der pl
> 8 335.01£356.4* 0.8+23
Non- (121.7~12002)  (0~6.6)
Allergy 9  34858%37336 224481
(228.1~11,584.5) (0~143.2)
1,639.4+1,403.9* 22.9+58.8
11 ) E)
Allergy 10 165.4-3,864.8) (0~189.7)
*: p<0.05
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YF-siaA Ay o|FAly] 5-& wAIS 7ol Bt
7] Wio= etk ey B dela] g
3 G =] x| Ae® tfEEo] 2d odld] 73
H o}FE AFSIAL UUSEZ o]F 7HYNA AE
H Fux) =7 g2 S g2l ARl H
& oF sy = S & 7 UATH(p<0.05).

3t D. preronyssinus®] 2HENL B2 Y-
1770€] AR F 24%%0 4l A BA T AEH P ot
G271 2 A= 101e] AR F 60%ClA
D. preronyssinus®] L#|270] AEd Aoz AN
t}. Der pid] %ol 7FF A HEH AL ¢ E7]
3z} 1oz 189.7 ng/ge 2 A EAT

Sl AR SolM dAsE AErs Bl
w2} o Aole 9oy 50~97%7F HR| F=7]o
o D. farinaeSt D. pteronyssinus7t 3522 A28}
I A7, AYd| wg} thik zole Qo) D, farinae
7t D. pteronyssinus BT} 8Zo|Tal YEA Qi)
&3 D. farinae®} D. pteronyssinus Aol wll§- 2
A ZAprgol AR SEluEte] 387 #xk= D.
farinaed) © Z&HA ZFEJoA BaEw ik

WA [=r)e] RS Ay A daAdel &
g 2 olatH AR dodled Badh gdEA
o] k2 2,000 ng/gF=7] AAFZ 100712]) ool
g deEA Pew, 10,000 ng/g(RN=7] AAT=
500m}2]) o) deld M) Fodo] s Aoz ¢
A SITh 2 Qe tiREo R ¢4F F 54 9
ol AE 74 Ae & ol AEF 4% 4
MAolA, dEl27] 37t A= 7] Aole 10
N AE F e A8 FuA] =] gEjAo]
2,000 ng/gg ZFHshs o= Jehdth. AT Y5
1) 1d meke] AFelME ZHIRI] 2,000 ng/gs
235 A= gldg 3 O 5 48 7Y
T A S FEHA 10,000 ngS 23
gk 11,584.5 ng/g®] JHA] 2=7] G250 AEH

—@-_]:

olsf AA AL} ol&E fHZHoE HE AL /A
ARRIAE 940 G2 i3t F2Y=rt Fast
o} 99 gEEAle] 83 Foz Zadoid, 7k

o) e Al BAHew B B, 53
ool el MU WEs] P HEH] A
o2 WY 7Fs4ol wom, ofmsly sirgel
SolE AEs] P9 BEsh dmAgol dgol B

> br

]

" ood I

A% - WAE - JUg - 4GS - 04 - oled

Table 3. Concentration of endotoxins in dust collected from the
bed mattresses

Resi(%ence No. of Mean +SD

House period sambles (range)
(year) p (1000 EU/g)
3584134
1> 8 (1.69~5.31)

Non-allergy

s < 0 6.86+8.07
(2.29~26.85)
745+1043
Allergy 10 (0.99~36.4)

3. LISA

Mt ZoNA Bacillus“t Staphylococcus®} 7+ 13
P Aargo] HElx g2 (peptidoglycan)O =
AElol e, Psuedomonast Legionella d3 732
a% gAFE AE o] LPS(lipopolysaccharide);
A E o2 A 3tk ©o]F LPSE ¥
73 sletd oz obgy EFARA Aulo] FYA
a3 ¥718%, Jrls gh 5o S5 AESE
4Ee Yehlle Aoz d=A o, oe 2
e A2 S48y 3

tzat 2 deEr] @2 /1] HAlA WsAE
2743k 3= Table 33 2t ¥27] 3271 =
78 €] RNA W F4e] ol B 7455 EUge R
7P A Jehed, i & 1de] AR o
2wk 7139 A% 3,576 EUgL R M e g
BHou}t BAH fode fldthp>0.05). 28 o
ZZolgks YFER] e /MY WXeME Ha
6,861%:8,074 EU/gd] ¥4 W 4] sart 3
H Aoz ZAEA.

Gehring'® 5o} E<d2] Munich®} Leipzig®] 7}
Al o719k vt mEE 2 HAE 5] gL
£ AR uloll o5k HE 3,000~7,000 EU/gY] W
E47F HEHI M, o] ojEe] HAA u} ol
o] @A s 28] A% B WS4 AEEJTE
Bwgk vl gick 3 A2 g3 5] dyol osiA
ASofja) el v wsfel 2HA] WylE sl
WEA ges 24ds A4, W W) vilg Jdsa
HHEFE7F 60950 EUgeE WA HI7le] 4,887
EU/gl ®lal 1080 ol ¥4 ZAEIT . B3k vp
At}

7] FoA UEc) tigh 715 o A= 9l
A o} 10,000 EUm A=Y UlEiel AlgrEo]
&5EH B3k ke Fodeo] JYERt 1,000 EUMm’
AEAME TF0) 7HRle Aoz defA Sl et
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Fig. 1. Correlations between endotoxin levels and house dust
mite Der fl1.

45-400 EU/mM® %9 =ZdME 7|25 go) U
4 338 2 587] Y AFFAe] e,
200 EUmM® A= =52 2 A9 A=E 2%
I3t 23BER AEEe] FAes FUd 2EE
Zo SYE oot viER A HAE 2 FRY
HlEalA A7 AHE fEg vhsAe] & Aoz A
7} oo

Fig. 12 7FUl WA Fwx] 21=7] 424 Der
fizh WEiole] AAAAZ vehd Holt}h. 1=r] §
At E27lelle ofet 44 (=044, p<0.01)& K]
£ 2oz Yeith

v.g 8

olEFA FRHol LElETY A EL Y 7
73 2L o2A 1d wRkE AE ojmEL; e
ol AFshe 7P, 454 59 o R FEo A
Fole 73S ddez A - & 37 F M, A
#9 =g F%en, AT W AF ol U=«
AolA FR A=7|e) G2 WELE AR
o deE7] Sl HESE FAdAt =2 2 9
g efelarat Skt

% BRI (total suspended bacteria)?] 79l ¢
g=27] &Pt A /M iz AEAES S5
g ool € 7 8l vE 2 XE JUERlen
(p<0.05), I/O(indoor/outdoor) &= H]} 7= $k2}
7RgelA dizatell ¥l 3~4ul =A ZAMEJE 8]
g Al - 9] F7) F XX F-F(staphylococcus)Z F
F(fungi)e] Aol g2 82 7S Uiz 1Y
7l & zpolE Rolx] gk}

7H W HAelA JuA) R=r] 42 2ARE

¥} D. farinae?) G2 ZANNVE ZE 7HE0IM
AZEHN o D. pteronyssinus®] THEAL hEe)
785 24%, HE7] 82 7P Atele 60%NA
AT 4EE vo= HIE YA 23E iz
T JHIA 71 =A AEEA e g2 3Rt
AE 7He] A Y5 U Fol vkt dEe
I vjwelEs o o s A= w2 G2 FEE
VERRTHp<0.05).

A P A gt WEARe] A9l gl
27] &2 7Polxe] Frel el BAA
Qe gl Ao ZAENOH, UEAe HHA 2
=7 ¢HEA e S FHIAS JET
(r=0.44, p<0.01).

ol ol £ dyeMe GElE7) A 7Pl
9] F FRAlgs FdxA Aer) gyEq Fol HE
2ol vE] 2 ZAo2E TAEo U B AT
A ke g S 7P v BA fskeng
FZE olF st tfS AL ZAP} o] FolA
of & Aoz Azery,

#ZAle| 2

2 AT BAR Y S4 BN
TH] Ao o Fofzl Aol YFolr, olo] T
HuTh -

L 5SS Fadatel] o A3 =%
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