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Association between Residential Environment and Schoolchildren’s Health Problems

—Measurement Results of Fungi in Winter, Rainy, and Autumn Season
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Recently, patients who have been exposed indoors mixed molds have been reported to the asthma, airway

irritation. This study was aimed to clarify the influence of fungous concentration on the health effects

related to schoolchildren's residential environment. Two groups called case group and control groups were

studied in this study. Moreover, comparison of a PDA culture medium and DG18 culture medium was also

carried out to measurement of mold. The results pointed out that the DG18 media are suitable to culture

fungi in residential environment. The indoor airborne fungus concentration obtained by DG18 media in the

case groups was significantly higher than the airborne fungus concentrations in the control groups in rainy

season. This result is strongly supporting that indoor airborne fungus contamination causes asthma or

airway irritation symptom. Moreover, this fact agrees with the result of the questionnaire survey.

1 XLHIC

EEOIIFEBICHRT HBEMONEL - [EMERE, #X
B, ENRIEE CRERE LFOWEAEZIY A&
FFRICESE, BARESMERES - 7 LA MR
BIZEX AEBERAOLMNITEE L HIZ, BEZOHEMR
DOTERMEBIR AR TH L HHE LT, —ED#
HIZRFRARIE % M L T D,

TRET, BEHFECESOIRBEOT YA LY,
2EFFHTOT v — A& (Phasel, X8E/VEK 4,
5 443t 26438 4, [EMXFEK : 7392) 2, Phasel M
RN CHIINEONTFIIRT D L VMR T
— bi#& (Phase2, fitffi 2651 1, A%hENEE 1657
, WEANE RBRER, BERERLY) #iTol, %
DOFER, 2EMIZT LV XF—HRBOATRD 50% & &
HERLUTm, Ei, ERINCAD E, T LAF—MHER
DEREVRRBAEL, KWOTT b E— R ERONRED
BED@mnolz, RBHERICENT, HREOZEITR
Do h o1V % 77, Phase2 DA RZHEIIT- 7
fRfr L, HEky IENEERELTHBIRE, B
BORFICG X 2R BEANBRELRD ZETRER,

TR TF QRS FIREBGRCE2011.9. 14~ 16(AHE) }

FUTRARENEE(LTH1TE, 7 LLF—ERS
RIET DHERNERL 2D EDHALMME oz, F iz,
Phase2 T7 7 —MMIEEL, &LIZENEREOHIE
B ANELNI-MRIZRENT, BPNEEERE, N7 R
XA~ (HD) HOEEHEZREICOWTEY, MR,
BLOKYICREEIT 72, ZHET, EELIIAHP
LR OEEICET ARAERBRICOVWTHE L TE
0, EHTIRME > CRERRICENH DB L, £<
DEENTEEICL AIEENHEETHHZ LR ENHAL
AN LTz,

AR T, 2010 R AT - T ORER 8 L7
9T, ZAVE TO—EHDOIFFRER & e TEEETT I,

2 BHIREDHRE
2.1 BERREE

HIEZIAEE 21, F&E 64, B (10
), KEE M), WER 1), Bl ), K
BT (3 18), SeEEWR (44), B JLiun 4 4
BT TH) O 24THot- (9, avbe—:
1614, r—2 : 2614), RIEXMNRRILZNE TLRERIC

-1123-

NI | -El ectronic Library Service



FEEOEHR LE) &riHgE BE) &Lk

2.2 AEAHE

BIEITAY - MR & ERIC U7z BB IR~
FEEROHEEE (R LD AT AKX X ~ HD)
AR ORBTER - FHHEED HD, 78, XD
HFEEIC LD BENEE~OEL BT A 12012, TH
FEEDBFEA I U CHHERAT ERR O 2 R
LEAAL DL S ICEKREW LT,

HEEEORIEIC MBS-1000 477 (L RUER2
8, HD ORBUINV T 1 44 77 Y —F+—PV-H22(H
VYD EF, SRR ORI ELEE ORI TERS R A Lok
T 570, BEEEORIEZ CP AT h7FXA ba
— AFEREEM (LI PDA L#89) & DG18 EXiLh %
=, 1 RIEIC>%, PDA & DG18 #FNZFN 2 &
TR, E7-, H4E L7 HD ZEiW & & U7-HIEE (fF
HA Y= :300um) 22OV, RFECTEHERFY,
WEFEE U CERR 10mL TR L, B—I2725 & 0o
Li=Db, AL FTUH—ZTHM 1 #izo% 50
wL 2840 LT, 7o, HFHioRs#S&HE% 25°C, 5 B
PAEE LT,

3 #R
3.1 PDA & DG18 HEHhDEEE:

B 12 PDA & DG18 ERREMUC & B BRIFE R
FEDRITERERO LA 7~ T, BEEDLH & HERHI® OHl
TERER L FERRICE2HACDG18 TE L DEEMHIESH
TWB, FHIUIAFEME D EOREFIZAV TV S DG18 T
Aspergillus sp., Penicillium sp.3BEICE < Bit&h
72728 Th D,

DG18 & PDA 55 CRRHIS - IR DO 22D

THE 2R T VO ASIYBIEIC 2o TRY, FENTIE
AP MEE DM A B L TOBZEDSH1E, DIRITR

DG18lcfu/m’]

0 1000 2000 3000 4000 5000 6000
PDAlcfu/m’]

Bl 1 PDA & DG18 TO¥EEE R RE DL

TR LFRRQFIRERCE2011.9. U~ 16(HHR) }

The Society of Heating, Air-Conditioning Sanitary Engineers of Japan

15 °
(-]
124 %
& o
E 9
% e O
o0
2 "B
(o]
3
© JE1H
O FitE=E
O T T ) T L] v L} T T v L} v 1 v
0 2 4 6 8 10 12 14 16
PDAlcfu/m”]
X 2 PDA & DG18 T?D I/O Lead bl

THERIZ DG18 § iz L BH D THB,

32 ¥—R - A FO—ILBEENFERBREDOLLE

B 3 (2RIl D BNEREEERE ORIER R & M
FHOBIERRE2HETORT, RS REORMSII R
B 1= BT TE 220, BRI BIERS R &
BENRNZ < Aoz, KENCRIT 5B &HitE
ZOREHRDO S S, FrCEREL AT 4 HONRIEHE
FR2M, KE LA, EE1HTHY, M bR
FIZEENTORWEETHo T, 7ok, Mok >
[Zay ba— VB EL D r— AREOFEEERE A E D
LR BN T,

100 é‘, . o® o p
X 804 o ® =35 . ? %ﬁtﬁﬁ
% 60 4 (, M i TR
H
R i
?.;% 20 ® r—Rit - ®r— R
’ O :/Fu—/lxgi Oz br—/L B
Ol T T L) T
0 1000 2000 3000 1000 2000 3000
A [cfuw/m’] 7R lofw/m”]
100 5 O C 4 Oo :;.T
= 80 o)
= A THEE
g 601 B e
B 10
&
B 201 ® r—AF © r— AR
0 O ha— /LB O=avba— /i
0 2,000 4,000 6000 0 2,000 4,000 6,000
i g lefuw/m”] 77 lefwm”]
X 3 ENHIEERE

-1124-

NI | -El ectronic Library Service



The Society of Heating, Air-Conditioning

Sani tary Engi neers of Japan

RE, MAOTr—AHEOFHEEO R KMEIX
26000cfu/mg (KIHERE) Th o7z,

B 6 (ZHETA, B 7 IRk T AHEREEEE & HExt
BEOBHRAE ~T, MIHTIE, 2 he—ABHIBW
TIXMER ORI A N2 T2, 7 —RABET
(IHERE AR L FHEE ORI A B/ BRIRNR AR &
AL, 65%70>H T6%IZHNF T, FARHBEIZHSEI LT Ny &
A NPOHEEHBNE L 2D 2 ENALMTIR -7,

—HREITIY, y—ARBEL oy ho—ABEoWnTIic

BN THEEICA B2 MEREESED bt o1,
Z UK O ZBNFERHRE DFE LA 65~T0%LL FIZ 72
STNBeHLEZLND,

1200

1 O
YR I
T 80 4 ° ]
= o FETE o) FiR=
’% 60 4 MR - 0
?5 40 .
m"! © r— Bt ® T—RH
B 204 Oavtm—agt | O =vhr—L#
0 T L} T T
10 0 2 4 6 8 10
I/Ol:t [ ] 0 1 [—]
100 a o] o .b .—6—0—
3 80 - o°
E Z | THE=R
® 60 8] i
R
% 40
3 br—2
B 20 © 7 —RE¥ 8:y}~u€izvﬁ¥
0 o::/}ﬂ:-—-/l/ﬁ
150 3 6 9 12 15
I/Ott O[]
4 FEEERBREO O
100 oy
< s &  rhm=
= =2 g L
B 0 R 535
?;\ 40
E 20 JR—— o A%t
Bx . gj/li__”ﬁ O avba— /LB
1000 2000 0 1000 2000
HEFA B B [cfu/mg] HERE i Bt lcfu/mg]
100 & ]
T 80 Eﬁ FHEE
i 73!
& 60
B L
'
B¢ 20 ® 7 —RBE @y — AR
0 o::/h:——wﬁ O avha— B
2000 4000 6000 O 2000 4000 6000
HEFH B R [cfu/mg] HERE L B R [efu/mg]
Eb5 ENHEEEHE

B 4 (2R E MR EEERE O 10 iR,
NN TCIIr— AR L a0 b — VB ORI BRE R
ENIR LN 0Tz,

3.3 AR E R & ENEAZEDORIF
& 5 12k L iR OHEEE RS T, 2 he—
NBHZ A — ABEOHFERE RN % RDERICH D

TR TE R RS FWRRRICE2011. 9. 14~ 16(4HR) }

r=0.8511 ° i 7 40
— 1000 4 n=I12 (s —=#)
E” p<0.001
2 8001Tg s g
i O oL bo— L
0f 600 -
bl e
g& 400 -
® 200 -
®
0 T T T T T T T T T
40 50 60 70 80 90 100

AR [ %]
X 6 AR L ARMNBEDRR (A

100000
e
__ 10000 - e
g o
% 1000
@ &
i
ﬁ. -
10 ff—-xﬁi
O v h—/LE
1 L] 1 Li T L]

40 50 60 70 80 90 100
AR5 %]

B 7 HFEEER LB EORRE ()

4 BR

4.1 FREICHITHRFEAFERAEHIZDINT
INETIT oA, BN, BIOEHORERR
TiY, filvd PDA 55 K © DG18 5 TE L vzl

HERENSELLoTND, Ziit, DGI8 WEELT

% Aspergillus sp.7¢ ¥ 2R I B A EEEEHMFEREE

FIZELAEBL QB THD EEX BN, 2D

-1125-

NI | -El ectronic Library Service



EMb, FREPORFEEEREORIEICIL PDA 5t
& DG18HEHIAE L T\ 5 Z &M LINI Ao T,
—JF, HEEEEICOWTE, 7L bRRERS R
bhiahot-, ZIIIHEEEENZVEE, HORE
OEE Gt E 73408 MEERL ko TV BT
BTHD, TOZ EIFRENDBERE 2 LITKREL
WBINDZLOTHD EHEIND, £, ZHORE
FRTIL, NYAF A MIHEHERFNZ Rohi:
ZEMD, HEEEHAERETAIIMMHBEREICE LT
VW5 PDA 85O FRHNEE L& Bbh 3,

42 FHEREREIZOVT

r—AREL 3V b a— VBEOREREREOLERICE
W, IR Tl — AR 2R AV MEZ R L7223,
KT OBEmA R SN Tz, HEFH & BAIEHIE SR
DRI, —HUHRRITT DS, R
PERBEEOFREN L COREB LT H1-0, FlFEA
BEOHLTOF TR AOMETE LW Bbhs, &
TR AR T A ENEEBROHEICRBN TS, E
PR AEEREE & R T A MR B & = ofEEE v
AVENRHDEEL NS,

4.3 HENEEIZDOWT

HEEARICOVWTE, HHEEEENZVVEEDFRE
Ny —RBETHoT-, T, BRYOHIERETIZr—
AR DHEEEE & HEXHEE ORI A B 72 FH R
FRHFRD B, 65%0>5 T5%IZHT T, FERHEEIZ LA
LTATAF A NHOHBEEREN L 252 L0b,
SR EREIIEEHOMME A EE ST D Z L ZERMICH
2 U7z, —J, I EPHERNEED 65~T0%LL T D
KRN TiE, HEEREER AR EORIC A B
BERRAERO DIV oTe, ZiUL, BEOHLENCE
i U7 P BT A HEOHED U A7 L 72548
SHEEM T0% UL THD Z LV LBAETS, SN
iE, EEREROREMEK E LT, AXREEE T0%LL
TIHlET 2 Z ENEETHD,

b iR

AW, M, KENCRIT A —ABELary hr—
FEDOEREEPORIFEE & HFEEE 2P0 & LIZRIED
R, UTOEHRPH NIRRT,

(1] F@EhoREEROY 7Y 7123 DG18 #
HIASE LT D, iz, NTAF A NHOHFERREORE
#1212 PDA 5O BN EE Ly,

(2] FHEEEBRE DM L DEREHOEEFROF
e L g Cidiay, ENEREOIFEROEER
BT RA L BNEEOBREFMET 51013, HEEE
B FOEEEHWALERD B,

TR B TEAR S FRER CE2011.9. 14~ 16(£ HE) |

The Society of Heating, Air-Conditioning Sanitary Engineers of Japan

i[53

ARFZEE, EERBEICRBEIN TS RS
HEFEMREES (RER A LR =0M)@EEF70ER
HE) | RONCERESESIC L VBRI D [EEEER
B EIZE D L Y — U7 A (BR R EES) | OFS
O—BLLTHEBLIZLDTH S, HEZIZITH 2
T2, ZBhE - THREA VW R RSEHE
FREFUBHOEE R LET, AR OEREIZE, T
R 20~23 FEERIIIR GREE S 20246092, FFZCIEKHE
HE 18, B NITIEDY , () B AR R
EEREFIZEE, () b AT LB EERF
MoK AT,

& EXR

1) AT, HEHE 13 10 46 SRR L IR E RS
%= L ORI BT ARERTE 0 1 AT YA EE
MR, A ARG SRS FIHEIEBIE, 831-832, 2008
£

2) RAHRE, HEFE, 139> 10 4 EEEREL L RE R
& L ORI T ARERT 0 2: REOT LAF—
HRBOEFREFEDRPEH, 833-834, 2008 4F

3) ZOEEAL, HIFE, 137 10 & - RARECRT DR
FHEEIZHET A5 20 6-RFRE & REOdRREE L
OBREMEC BT 2 FRAME (1) -REDOT LLX—PEER
DOERLRFE (Phasel) OFER, NAREFLREE;N
FRIEAREEE, 995-996, 2009 &

4) HHE, BRI, 1384  BEREICIST AR
FHEEIZ RIS BT 0 37, JEEEREI L RE o
%= L OREMEIC B ATRAEMEAD, T LA —REB L
BEMERREE & OBREIZ SV T O T v — A (Phase2) 12
LB T RR L EREBOMNNT, BARREES KA
TRGREEHEE, 20114 (FIRIY)

5) B T, EEE, 132010 4 - JEHEREICK AIEEHEY
WHEIC T AR 20 9 EAFRE L REORERE LD
RREMEIC R 2 FREMTE (@) -EEOENEEICER TS
(RN T 9 5 SRR Phase3) OXMIEEHIERE,
A AR S RS HTREREEE, 1001-1002, 2009 4

6) M T, HEE, 13114 EEREICT AR
HEZBET BT 20 21 BERE L RERO@HREE L O
REEMEIC B AERAFSE (9) FEEOENREICERT S
TR T M A EHFRE (Phase 3) CTOMFTIEEH
TERER, AABE TR FIGREEEE 1001-1002,
2010 £

T BT, MEEE - 2 AT AT AW E R OE
HE &R PRIC T AR — 55 1 ) B OAH B & H
FHE, P ARG AL R E, No.593, pp49-56, 2005
£

-1126-

NI | -El ectronic Library Service



