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Abstract: Twenty Japanese mattresses with various periods of use were collected from 11 localities in Japan in
2014. Samples of the mattresses including the padding were removed at 5 collection points in each mattress. The
samples were divided into 3 layers (upper, middle, and bottom layers), and the fauna and density of house-dust mites
were examined. A total of 12,734 mites of 10 families were collected and 97.0% of them belonged to Pyroglyphidae.
The total number of mites was estimated as 4,640 to 394,240 per mattress. A positive correlation was found between
the number of dead and alive mites and the number of exuviae. The dominant species in Pyroglyphidae was
Dermatophagoides pteronyssinus (Trouessart) and D. farinae Hughes, and the proportion of D. pteronyssinus ranged
from 0 to 100% among the samples. Multiple samples collected within the same locality (Tokyo, Kanagawa) showed
a wide variation in the proportion of D. pteronyssinus. The distribution of mites in the 3 layers differed among the
5 sampling points. More mites were distributed in the middle layers at sampling points located at the edge of the
mattresses. The proportion of Pyroglyphid mites distributed in the upper and bottom layers ranged from 15.6 to

94.3%.
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BKOEICBT B ENEREX 2O RERICE T 21T
&, BEEATE GRe, 1988 KD, 20000, X = (Ekd5,
1977a, b; & [, [, 1984; & [# 5, 1993; Toma et al., 1998;
Takeda et al., 1999, 2002; &, 2000; K54 5, 1998; Kawakami
etal, 2016), ZFHIHE - A£¥EL (HA, KA, 1976 &,
JEWE, 1991; ZEE D, 1991a; FEAR 5, 1993; # 5, 1993;
Kawakami et al.,, 2016), i@ B 3 9 3 Kt (B, A,
1973; IAAS 5, 1986, FEAS S, 1993; ZEHE, 1996), FHELiE L
R CHEDS, 1991b, 1992a, b, 1993) 7% &, T LTXR=
MHOFAR & Z NIRRT 2 LREM BN BI T 2 e T
NCTEr.

AoMHICEL TR, EAEICBVLTRERFIY X=F
Pyroglyphidae DR§CEHI A R <, EANEEHD85% (&l 5,
1977a), 52.8-76.6% (% Fd, [ M, 1984), 87.3-88.6% (&

il

il 5, 1993), 68.8% L4 £ (Ff A& 5, 1998), 95.9% (Toma
etal, 1998) WF VX =ZRTH oz, BEICIE > TId99.6%
GRH, H, 1986), AN T96.6% (Toma etal,1998) &
EHICZOMEHGRE L B2EADND . iz, 1990
FLRRICERESPETITDONIHE TR, 705-96.1% &
W RE MDD B (Paik et al.,, 1992; Ree et al., 1997; Sun et al.,
2013; Yu et al,, 2015). FU X ZFlOMETIEaSFea e s
= Dermatophagoides farinae Hughes, & Y7t a7k X =D,
pteronyssinus (Trouessart) MIHFHIC /M B i EE L X
NTHB D (Wharton, 1976), FKMWET & MifEMN =BT
HBHETEMHLNTVS BRGNS, 1977a; FHED,
1991a). WD KEIEICOVTIE, WENZNZNE LT
225G L MENFRIRETIRET 255G GIEDS, 1991a), 3
FreaveH= (LIFDD WMELTZHE FEAS, 1998
Kawakami et al,, 2016), Y7 kawkX= (L TDp) AL
9 555 (Tomaetal, 1998) DVHIS N, & 51Tl DRERK
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I EHNEBNRD NS T EHH O (FEi, [,
1984; KEA S, 1998; Kawakami et al,, 2016), ZDFREFEIP] S
AERERHIHICBI L TS TV 5.

2O BIGANC B B 22 fmic B L CTld, =W
REHICBI 2 X ZFDOR I MRE> TVE T EHRETH
TW3 (FEAR, Lk, 1991, 1992; Andersen 1984). F 7z, &
BICBI 0B CEELIRIICE T % X ZHoBEN
FEIRENTI D (Wharton, 1976; Toma et al., 1998; Takeda et al.,
1999, 2002; Kawakami et al., 2016), IRIICHERTEED X %
EREWEINZ L, ZFFOLRSRT L L TEEOEEEN
FWT EAWRENTWVWS. BIRIEHEN A, B, B4
M EMEORZZEHOBETHEREINTE, BHROM
R MNE DA DB K > THE ZOMEBIZ A E <
Bz LW MEDND SN (Andersen, 1984; Colloff, 1988; #x
H, M, 1986; A, L, 1991), {4 DEEOEmRN
HBIC BT B 0MmIEFE L SHREI N TWVEL.

BEWARMZ ZHHOFE T, BEURRKIC X > TEMNE
ZEREL, ENL A F ST 2 TENRLHAVSENTY
%. TONHEIENEDOFEN LIRS T H 2 K, 48
SIERLORX Z UDRETERVEVWS KEDH S, Fiz,
COMECEINEZ = RA (BEFEAZEFREA D) I Th
SRR B FEESND D, BiRRId 7 LIVT > O T bk
ENBDOART, LREFHETIHIFIEAEEEREINTVEWL. L
MU, BRRIIBEDEFENKAZIZELERMENS -
&, HELRTOBFEOEE RTINS 2 7= DICFIFATE % L&
ZbN%. THCKHLT, ¥F-dikIREROEHOMET%
KLU TWB EEZENS. Licho THIEGRE X = BIREL
Mok, HALEREINCET % X HO BN 2EaRn %
P B 72D HAERME SN EHIfFENS.

AWFZEIE X —FHOE LG e UCBARIZID B, 148
L0RFED B 20 DAY > TV EZINE LT, T 51, A
HRO X ZFD A AN D I, D5 T 5
(5ecmXx5cm) ZYIOHLO L&, W, FEO3BICOT T
WHI LT (HARTZERIRS, 2007) I & > CREGFARZTT- 12
BONTAERICE DT, XM, BiRsde X =Rk Eo
Bk, MHHTOX =N, BRUZNSDY VT )LV
RS B B ENDICT DV TN,

MR EBE

BHREY Y ZIVOAF: 20146 A D12 I, HETH
@R, RN GRO, K QHBO, &R QKO, B
SO, BRI, TIER, R, IR, SHUR, fEkEs
SEI, GEF20MOEAREZ AT Uiz (Table 1). $AR[H
WEHEAMNCRD 32T & DEFATED, —HS&IFC
HBbRVED ERERSER Hdo7z: (1) {EMET
0D, AAHO EFTRA URSOREEE, 2Rt MRS
1IZ, S LRARREKEDT LIVF—REEIRDH B ADMEH L
TWIAART, () 3HELLEEHL, ) ke r)—=
VBT TR

AZHEORIMERE: BAAROMOEDRNETICS A
FiDRERA > b (Fig. 1a, O-®) Z#E LTz, SHEER
AV RT, s5emXs5ecmDHfif%E Eh S FETYDHkE (il
O b, FEERMEENLR L) KO3 T 72 (Fig.
1b): (D) B, g Pz 3 BEE smm O, (2)
T, fEE iz Z8ES smm Oy, 3) FE, Z
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Table 1. The place and month of collection and period of
use of the 20 Japanese mattresses examined in this study.

Sample Collection Collection Period of use
No. place month (years)
1 Gunma December, 2014 >5

2 Niigata December, 2014 3to5
3 Saitama December, 2014 3to5
4 Tokyo December, 2014 3to5
5 Tokyo December, 2014 3to5
6 Tokyo December, 2014 >5
7 Tokyo December, 2014 3to5
8 Chiba December, 2014 1to3
9 Kanagawa October, 2014 >5
10 Kanagawa October, 2014 >5
11 Kanagawa June, 2014 >5
12 Kanagawa June, 2014 >5
13 Kanagawa December, 2014 >5
14 Ishikawa December, 2014 1to3
15 Osaka December, 2014 >5
16 Osaka December, 2014 3to5
17 Hyogo December, 2014 >5
18 Hyogo December, 2014 1to3
19 Tottori December, 2014 >5
20 Fukuoka December, 2014 1to3
(@)
1m
S S
* 30 cm
0N
0 om o
(b)
@ ”””” @ """" @ 2m 5 cm
5cm )5 -
Upper layer ( '
l Middle layer — Padding L )smm
@ 30 om Bottom layer ( y
R

Fig. 1. Locations of the 5 sampling points on each mattress
(a) and the 3 layers of each sample (b).

N OFE (2 30mm). 5558 &I Ui (1S
L 1920:2007) IC &> T, XD ENGEL K2 ETHRINE
BORLE, Vi, BEE07mm, EE20cm Off L
T, FEETERZZINTNEZLEIENEL, FEIONT
WEHHRORITIS U T 5-6[ENT /0 THRWVWH LIEEZ T T2
U2 =8 > Uik, EARBEMET N CRAI, A3ERNcE
B Uiz, HoOE)E e 5N 2 EEOM, RIEDEF L TL
HDH BEAZEL L, REPIADRKDON AR ZIEL L
To. FUXZRORBISCAHMEE TRz RE Lz, X
Tz, FURXROBRREEH LTz, BiRz8iE, S & i
AR IS THIERTE 2 L D2 a5 & LTz,
BETIE: U VDX B DE N E, Kruskal-Wallis
B X > TN LTz, ZZJHOMRREI G OE W, HA 3F
MUEIC K > THNIHEDOBIEZTTY, BVWDEREHEI NS
HILE 2T RBEND BIEEICIE, R T 2 u—Z0OHiEZ
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FHU> 7z Fisher’s exact test IC & > THEAZ KT LTz

ik, R (ver3.6.1) ICX->TIrore.
BRBIUER

SR OFHLE T108H12,734 @1k D X —4H (Table 2) O H{k

Table 2. Mite fauna of the mattresses (a), and results of

species identification of adult Pyroglyphid mite (b).

(a) Mite fauna of the mattresses

Family Total
Pyroglyphidae 12,356 (97.03)
Tarsonemidae 335 (2.63)
Cheyletidae 24 (0.19)
Haplochthoniidae 8 (0.06)
Ascidae 3 (0.02)
Acaridae 3 (0.02)
Glycyphagidae 2 (0.02)
Eriophyidae 1
Tydeidae 1 (0.02)
Cosmochthoniidae 1

Total 12,734

(b) Species identification of adult Pyroglyphid mite.

Species Total
Dermatophagoides farinae 591
Dermatophagoides pteronyssinus 377
Others and unidentified 196

Total 1,164
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EF X 2T LU AR RES N, TR FIEA=
R 2ED 97.0% % SO TV, RO TEEMEEDZ D >
DR FRI) XL, YV AXZRT, WO D7ROX ZFHIE
1% ICHilz7a o7z, F U X =R TIE 50.8% A3 D, 32.4%
MDp, ZOMBIUTRHN168% TH>Tz. FUXZRD
MEEREIAICE L Cld, M@EOEDPEOEERE TmMEINT
W%, 99.6% (FRH, i5H, 1986), AT 96.6% (Toma et
al, 1998) L RELEWIFED - 7.

YrINVBIC FEE EE, BXU3EREROFEEE, 38
D& = BAREAE L BRSO G RHEZ Table 31C/R L7z, T
JE R O LD & = AR D 1E 296 1A, 125 cm?, 101 {H{A
A125em?, 3B R TIE T 6371k 125cm> T, THUCHH
RN Z B & 901 ik 125cm> TH - 1z, SIRlDHE T
Bz 0 DEIGTIFAET 2 EMHL MR-z, Th
5fZz I Qm®) Bz b OHEEEEEZFH R L
T Table 347 B3I R LTz, Bl e b i #EEE 0Ty
3144176 1K 2m> TH - 1. ERIEREHERETR, &
HEHOZ B 100k m? & OFEHEMNH B DY, 4 hlD
PARERIIARNE L ZDETH D, EEET S &l
TERWV. UL, 5%, BEREXmENHOX ZHOBEKR
R, FHZ = 100K m? DHEDNERR Z 5z L1icD
WTHGEEZ HESD B T & WV ERER B e 7x LI D <Al
DEMICBOTRELEZ SN,

RZHHICED BTV R ROEEGEY T IVEIRSO T
Table 41C/R LTz, F U X ZROEGIZY > T IV THEIC
750D (chi-sq.=2,409.2, p<0.001), 42.1% /5 100% DK & IxiE
WS BTz, ARIFFETH Ui 5 4 DL EOY > T )b
FRE LR EE EmEIROREEZ RS L, RAUCHEKTH
DIEMEF V) ZROEEDBEBNDRED SN, KM E R

Table 3. Mite density of the bottom layer, upper layer and all layers, and estimated mite density per mattress (2m?).

Number of mites/125 cm?

Estimated number of mites/2 m*

Sample No.
Bottom layer Upper layer All layers All layers+exu" All layers All layers +exu

1 84 35 150 165 24,000 26,400

2 1,138 213 2,464 4,051 394,240 648,160

3 54 8 111 200 17,760 32,000

4 19 15 92 155 14,720 24,800

5 189 210 633 655 101,280 104,800

6 464 783 1,989 2,139 318,080 342,240

7 440 49 616 700 98,560 112,000

8 13 7 29 33 4,640 5,280

9 60 3 487 570 77,920 91,200

10 55 14 197 213 31,520 34,080
11 131 16 195 284 31,200 45,440
12 254 8 332 479 53,120 76,640
13 26 33 88 5,280 14,080
14 781 84 1,180 1,509 188,800 241,440
15 32 7 74 126 11,840 20,160
16 1,018 55 1,545 2,955 247,200 472,800
17 521 128 1,054 1,558 168,480 249,280
18 203 39 315 655 50,400 104,800
19 379 96 601 789 96,000 126,240
20 62 247 637 698 101,920 111,680
Mean 296 101 637 901 101,848 144,176
+$.D.? +340 *178 686 +1,062 +109,677 +169,951

Y: Including exuviae. ?: SD=Unbiased estimation of a standard deviation.
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Table 4. Variations in the proportion of Pyroglyphidae
among the 20 mattresses.

Med. Entomol. Zool.

Table 5. Variations in the proportion of Dermatophagoides
pteronyssinus in adult Pyroglyphidae among the 20 mattresses.

Pyroglyphidae
Sample Others” % Pyroglyphidae
dead alive
10 82 1 114 421 f
9 437 0 50 89.7 g
1,863 3 123 938 h
5 605 0 28 95.6 ch
107 1 3 97.3 acdh
17 1,030 0 24 977 «d
11 182 10 3 98.5 abcd
1 142 6 2 98.7 abcd
14 1,153 17 10 99.2 a
19 588 8 5 99.2 abd
7 607 5 99.2 abd
20 609 25 3 99.5 abe
18 296 18 1 99.6 abe
12 329 2 1 99.7 abe
2 2,390 68 6 99.8 be
16 1,543 1 1 999 e
8 29 0 0 100 abcdegh
4 92 0 0 100 abcde
13 33 0 0 100 abcdegh
15 74 0 0 100 abcdeh

: Others include unidentified specimens. The Percentages
followed by different letters are significantly different
(Fisher’s exact test, p<<0.05).

mDp ODf @ Others

W

=
]
|
|
1

09 r

0.8 r

0.7 r

0.6

0.5 r

04

Proportion

03 r

02 r

0.1 r

0 T
16 17 3 10 13 11 4 15 5 9 12 8 18 14 2 6 19 20 7 1

Mattress number

Fig. 2. Differences in the composition of D. pteronyssinus
(Dp) and D. farinae (Df) in adult Pyroglyphidae among
the 20 mattresses. Others include unidentified specimens.
Differences among the mattresses are significant (chi-sq=
288.02, p<<0.05), and the results of pair-wise comparisons
are shown in Table 5.

HOENIHFTNCHETH - 2. 5 E, 21%&F VX
Boflanlioy > 7 )b & IR > 723 2 7L No.
DF VX =FLHNDOX=E, £@TRAVA=ZFORX=T
Holz.

FUEZRD S BDp & DEDKEDEIEICE YV T IV
Ko THEDEOVDEDH SN (Fig. 2, chi-sq=288.02, p<<0.001),
Dp DE|E1IZ0% D 5 100% & > T IV TREL iz o e

Sample Dp Df Others" % Dp
16 0 43 16 0 i
17 0 38 8 0 ei
3 1 24 2 3.7 bei
10 6 40 12 10.3  bce
13 1 7 1 11.1  abcdefgi
11 15 63 9 17.2  abc
4 6 22 1 20.7 abcdf
15 3 10 1 214 abcdfg
5 12 28 10 24.0 acdfg
9 47 96 49 245 a
12 56 112 34 27.7 ad
8 2 2 3 28.6 acdfg
18 19 18 8 422 dfg
14 23 23 7 434 dfg
2 27 27 7 443 fg
6 20 9 11 500 g
19 26 15 10 510 g
20 45 7 7 763 h
7 46 7 0 86.8 h
22 0 0 100 h

Df=Dermatophagoides farinae

Dp=Dermatophagoides pteronyssinus

1): Others include unidentified specimens.

Percentages followed by different letters are significantly
different (Fisher’s exact test, p<<0.05).

(Table 5). BEERD 45 > 7))V Tld Dp DENE & iR/ N 20.7%,
KD 86.8% THEWIIHEE >z, MR s53 > T IVT
& Dp DEIGITIIHETEVDRD 5N, HIENOENDD
T RENT EHREBEINT.

Dp & DFIFMARPICHHT R REEERF VX _FDOH
ZTd®%hH (Wharton, 1976), & DE GldHiEIc X > T
B2 5> T\ 5. Fengetal (2009) 1< KNUL, HHETIEHER
PR 82 OMIETDp HMEL LTV 3 A, —HioH
(Fujian region) TIEDIMEHFLTWA. X7, JLR{TIEDf
MELEL TR WS HEAH % (Sun et al, 2013). FEED
A TR E &N DEDME T BB Z 0D (Paik et al,
1992; Ree et al,, 1997), Dp W B HT2RKELIFET 5 (Ree
etal, 1997). HARD—REIETIE Dp & DFDE MR EIC
FOREIEEZZLENS CHED, 1991a). Kawakami et
al. (2016) I XNIX, EAETIX1970418h 5 1990 41K 1
EDEL D EDp ALV E DMERL VA, SEEIE DEDE S
WD TE L B> TWVDH EMEINTVD. Wiz
IEWDD S T EDHISNTWSD (Wharton, 1976; faAK 5,
1986; ZEHE, 1996), T DEWES TEEEDEREWEIAT %
TEIEEL L, TNUNOERENEINADBEHRL TS EEZ
ENTWV5. #HSE (1993) BHBRTWVB XIS, XZDFH
AER A T HE—DHKNTRE 2D TR, BRETD
T F I E R ERNMEHCEE LS > TRED & E X
5N %. Kawakami et al. (2016) &, FEREREIHEA XA
T BT BUEDZ LD DIDERICEINC A > T2 D T3 %
W EERL TS, ARBIZED Table 4 B X U 51 E Nz
YTIWEOF ) ZROEIG & Dp DR EIGOEWVIE,
ERBED IR O Z R L2 KL T D 8D L HEIE NS
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Fig. 3. Relationship between the number of dead and alive
mites and number of exuviae. Spearman’s rank correlation
is 0.718 and significant (p<<0.001).

B, SHOMEICK > THSNICT B8N D 5.

Figure 312 & = RS & iR OBARZR LTz, AL
AN X OB E UTZE L TONE, EHHICHE
U T TR RS O8I E X = A e £ <, W BHHIC A
WA TR RE X =Rk E D ENEEZS5N5DT,
A= i AB e IR ORNIZ EOMHBEREA FAHE NS, 2
E7 < Y OIENAEB G Z RDI= & 25, WiGOMIcEE
EDOHBMGRARED 5N (1,=0.718, p<0.001), X = &%
&, BERRICASNTOEWZHIAYT 51K TH S T LAVR
N, UL L%EMWS, Fig 3ITR LTz K 1T, HHEHB R
SRELINNIZY I IVERD SN, BIEFRDTHE LD
FEHERII R S L, 2 = RABUD R IR O GRS L
TV ERET S L, AR, SR INEY > T IV
TlE, Bk iEaAT 5056 hOERHZL U T BRI K
JRE LS LI RTINS, 2L T, TOHERDE
FRIC RS NTEWZFIIAT 2875 BN EEZ 5N 5D,
B Iah 55 B DA CIREREISMICET 57— 2Bk
O, TOXSGHENZRET ST LI TEEN ST

Figure 3IC DV TER L K 91, X HHOMAEHH
HLHTOBHERIAOEERZF TV B &S, BRI O
AR OEE M ZORBISHEE L TWE T N TEI
%. ZTTT, BBz &E 2 =BT DV T Kruskal-Wallis 77
WretTo7z., TR, EHMROEE OEWEHEINICE
HRETE N> (p=0643). FEAS (1998) &, H—X»
FOFET, 1,3, 67 HOMAMAN & X = OFEELUHHBIR
FNH 2 EEWMELTOEN, THUd 1 ELINOTERSR
THO, EEBEMH LI ARG E UTe AL & B
PHENMNREZ LBbNS. BHMICDSMmHAOF AN
% CEED) HEAE, REER E QBRSO BN GZE
b ENHRBE LD EHRENS.

HARENC B B X = JHDZER i 2 HI B Te i, FREERA

b GHAD YT IVONIKKEE R RTE GE) BE
ZHAEEIC - Z %38 ) 7% Kruskal-Wallis 74 K > THHr LTz,
FRAERA Y M KB 2FER TR > T2 (p=0.295), &
KX B2FERE- T2 (p=001). 5HFTOHERA Y M
DWW, FHE, WE, FEICBT S X = RikomHEIcED
EBITBT B MHEIG 7 Fig. 41R LTz, SHERAL Y B
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Fig. 4. Comparisons of the distribution of dead and alive
mites among the 5 sampling points. Bars with different
letters are significantly different (Fisher’s exact test, p<<0.05).
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Fig. 5. Comparisons of the distribution of Pyroglyphid mites
(including exuviae) among the 20 mattresses. Differences
are significant (chi-sq.=12125, p<<0.001).

IKEBF2MHEAFICALNTEVIZERET (chi-sq=537.11,
<0.001), D FHOE i@ TEHEICZ <M LT
2B, O (@-@) Tl FEIc% < 0 Mid 2 h
RO SNTz. WAHNHLOF Y R OX=ZDnHhY v
TVICK->TEORERZ 7, £E (LB TE &
g OEIG 72 R THNTz (Fig. 5). REWCHHT 5FY
RZROXZOEEIF15.6% 05 94.3% &Y > IV TR E
CHEEFRD, ZOBRWEHMEMNICERIZ > % (chi-sq=12,125,
p<0.001). %3, FUXZRLND X = OHIEG B
Mo 1z T IVNo.10, 9, 6 TDZFDMD X DG (%) &,
FTNTEN579,103BXT62THH, TOHTHLHRIaY X
BoX =@l (v) WEl, TREN100, 720 B KT 934
THolz. TNHOY YT IVDRa) X=X, WIhe g
PELZMEETNEZHEALH D, ZOEEIEZFNENTSY,
972, BXU544% ThHoTz. &, HEHhE R XN
ZIMmMEINZEAE, CORERS Y N TEABKTH -
7z.

Colloff (1988) (X TRy K729 DD RI— MT7#EIL
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T, WS GRELRE) ZEL, X=0%4 L0z
PFANT NS, ZORER, ZoORERIMKRITEEEINT
BO, BTG L RS — FTERERDEL, B<
li-o7/7za RI— b TCERENEIoEHELTWVS. X
Tz, IREABICHTT 2 X =D FENCEI L C, de Boer and van
der Geest (1990) ZMEAE NIz~ FL AT, ZZHHLD
H#35-5.0emICHE L TH D, KEZT THNEBOEN
FIICE CHZHIRALTVARZ EZRELTWVS. &5
IZ, Vackova etal. (2021) X =H~< v b L ANDIREL)E
IKRIGLTRBEIL, IKEFRDONMRISEWGZEATHEHE S
TRl TN5. SEOMRET, MHEOHIER (9-@)
TOREIRICEZDEN > Tl TS ORREFIET % K
IR BN, FIZFHUANNTORADRE TR, %
KIEICBIT 5MKARCEORHEEN, FENZ=DERIC
HRNCENTZAREENE Z 5N B, LKL, SROHETIE
WA GZIE L TRz, SERIC DWW TESHOMETER
HTH5B.

XA FOERE 2T Tl BB HL TS T
EWRENTZT LIE, RO N KEZEZ % L THEE
TH5. BHAFOHEICIIEAZIREE L2200 H LV
&, HHEO X =i U TIOR3 A U S sl
NSV, ZO—D& U TR, KR TEER
E DY EIEROT RN S BND. HIIZ XL T
50°C20 7y DHIER T 100% DX =ML 2 T EMFILN TN
% (&)1, 1989; [E1, falR, KFER). EXEHMREZENE
ELTHIHT R ET, v bLADHEEZ KA X =D
HFzli < T & (Mosbech et al, 1988), X —{E{ARE% 19-84%
W E 2% & (de Boer and van der Geest, 1990), 96°C DZEA
I K> THZDIETH100% D ER S ND T & (Glass
and Needham, 2004) DVREENTW5. Fiz, RS (2005,
2007) &, Df& DpD2fDR R &M LT, $FRDOBIEE
FH & & I8 MEHILL F3E U TR IT I ZUIRREIC TS,
100% DEFERMHEN D % LMEL TS, ThHDT ki,
TR P AL AR ORI U Cily) MR INGE ) 2 6
T BB AUSRRIPEO X = U T B EET
BN AZIREZD BT R LTWDS. —f, A=0D
FERLRMZ AR DBREIC DN T, MMERMIC/H T % E DM
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