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ABSTRACT : This study was conducted to quantify of micronucleus frequencies in human umbilical cord blood
by supravital staining method with acridine orange, and to find some factors that affected on micronucleus
frequncies in humans. In this study, we used umbilical cord blood of new born infants that have sufficient retic-
ulocytes compared with adult peripheral blood. The cord bloods were taken after childbirth from 60 normal
infants in industrial and coastal region in Korea. The total of 3 pul cord blood was applied to slide coated with
acridine orange, and micronuclei were observed under fluorescent microscopy. Demographic factors and inde-
pendent variables were collected from mothers by questionnaire. The frequencies of micronuclei in umbilical
cord blood of new born infants were 0-5 per 2,000 reticulocytes by supravital staining method, and mean value
and standard deviation were 1.75+0.97. There were no significant difference by the regions, smoking habits of
father or mother. However, age of mother showed significant positive correlation with frequencies of micronu-
clei (p<0.05). Smoking at home by fathers also was found as a significant variable by muliple regression analy-
sis. Therefore, further studies would be needed for genotoxicological evaluation of new born infants by

microneuli test using supravital staining method.
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A FAEe] FH A ok weldAl Al it
A2E, Bl oulere] Ho|dAdelat DNA 49 i,
sht = 2 709 DNA 7P wWshRAzl s,
- 94 F-72] ¥} (chromosome aberrations) % A 4
o] wsel 2 BE FH9 A4 HoE 23’
(Hoffman, 1992). oF=|7kx] A A ZAAL A} wkot )3 A
72 FRAANE HEs| AHE e AT A= FAHF
A ot GAA £ vIEe RANE B3 A At
= fllEde] T2 uhs AT Wk el 45
3 gict

AEFAE B4 FAARCEE GNA FE FHAL
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(chromosomal aberration), AP 2A 23 7] Ab(sister
chromatid exchange), S| E47]9355] (comet assay), 1]
I A (micronucleus)?] 3 HITE FFsl= vy Eol
Qlvh(Schmid, 1975; Au, 1991; Bolognesi 5, 1997; “}5&
3 5, 1999; Ticed, 2000). oJ=d 454 Ak 4
EAEAY 2 9 A 29 AT Jrlshe AEIH
FAAR. o] 8= glom, Al AdH o2 3] 3 =
251 9l 2EAE oM A FAlERY T2
7hll = FAAE FE43lEE A5} B3] o] feiA]
T ¢ichHulka 5, 1990; WHO, 1993; Gochfeld, 1995;
Mollerg, 2000).

o]F A2 HY7e] B3I Foll FAHE vA
Al FAA AAE]l o] fE2E ARE 3R Aojdh
A3 (micronucleusy 82 AT T T2 HE F3lo] A
= Y77l B3tEe RN AdLAH R =
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clastogerel] 218l AA| Ao} N EFHe] 717t o|Ako g §
e GAA 22 o)AV, AL A EEDS telophase Al
7ol T2 Byl REeE Adrl 2] 23 vl

S F7RHs AL 7|3 5AA ] UelEA o} w9 S
7 Bl =&2% 55 e oA ATl M) a5
g Felapr] gk vz Abgse]Al 4 glek(Belien
1995). =3t 48 A2 g AAdE Ao] Azt
"ﬂi Well Exs1A Hol 32 7158 AI7H 1§71 g
He, g 2748 44 Bl 4 X, o2 Hal ahE
of] ulsfA Tl MEAALAY LA ool @A 8T
A s o] v

A @7k e AgA - ?l 7F =y 5= A
HHF-E ikt 25 = dxaod o] osiA g7
Giemsa B4HE A-43h= WY & V1A who] F2 o]
45o] gom, QA AL s g AdeMe FE 22y
Ao b wjoke: o8-8 ubile] AMEQE. Tt Al
Al Giemsa GAel] eJgt #akadn|7 slolre] Asfe] o)
g, S HES 918 AV FH 5 o= AR
wo] 9lgldd 7o) FAlole} 12t 19905 Hayashi &
o o8l =2 HxYd We] AHETE FHOE dlo]
acridine orange® AFMs = YA GAHol A= ]
olf] FAIHS Bokst 4 oA Hoh 53] T2 A
T, FTAE QA dx AN ER) A F-EAd o] AYH
A%< E8te] YFHAHCSGMT, 1992).

Sxgdge] PIHETE o83 A I = o
T AR E AEFo] YA A F o)A Tde] L
w2o], o] ApFahd 4 glohs Zleld). wdt FE
A HAE Ao P 4= 9l7] ajEel] «n]Ald
SRR 3] dax FY Al 2HA AFEAIZRS
A48 4 3lrl(Hayashi 5, 1990). Acridine orangeZ ©]
43 2AA 942 ol o8 FHEE s OECD
Guidelinel] 521571 913 =414l oJAe] +H= I gt
1A 5, 1999).

et Q7o x| wisled YA ‘E*—‘]‘ﬁ K
A= gholE 4= glglet. A wxydhe] ahaxy
28] 0.5-1.5% AX(Wyngaarden®} Smith, 1985)%2 43
AEHE P v Sk 2,000 PIHETFE
HAs7 ol B olef ol ob7] Wiel AL Azlsi.
v} Ao} Al el FEet ke “o”‘ol’guﬁ:f‘ﬂ' ‘R)\‘ﬂ
ZAA S 283 A7) FPsshd mlebA] 2
Aot A EE o]-gate] 2AYA S A3l *]*3"]'
A el 28 235 §4, 3 29, AR o] &
o] of2] 215 TS Hrisled, Aol AlHE S o

43 247 dARle) 9844S Brkslkat sl

oln r’t)'-

ﬂl

-%J rﬂi

e

T ThY
(1) AT 4 A=) 44
B4 24, B3 70 AR ARG W) 29 2
B ool 33 v S ghen) BsP] sl vie
F 9 22 A ol sk 9L,
& 3 2 FYAGo] obd T2 1) A1 o

VH -l A kg Al3EE ARREe]| s Akwe] o}
o], 94l 713, A ete] Al AlF T2 duk Ak AL
gk A 71t F TR A, ARl & 4 o
7Ie} AT Aot opxlEe] FAY B AW Fd
ool sl s g - o) Bl 3AEe] o5 AE
FARE Al AEEat A Al Al dhg Ak F
25 dolem, kel 24 AlNE 2 miE FHahe 7
EAofellA ofuwjdt o] =g 2ABkH-

3) AP A % A7

ARE 2709 e W - 2 dellM Aoz Fake A
o} z+ 30l sl Ext AF, AdE I A2 AR
el NS 5 ml FAPIE o]8sle] FHuilez A
iRl Pl W o s Al A A3 o
A FAA AT 4 ol YA AAHA 18S Zta
A @& Aots. dsirt

AT Al A, B A Fellx 27 3049 AL
AL, b gl A3 AEZAE AR 29, A%
& Aol F-35 FEo2 Mol FAIL 4 E AL
5615 £ ez sk

@) FAAE I gAR

FAH A7) Ae5AT ARE o83l W W - 9
o] #1217 A9 7|8 e A xS getsidet

olo

Ay

(1) GuF Ak AL o w75 A

Ca-EDTAZ} A 2]€ Al @S Fnlsled, Butapy Fofl &
FAAR At AN EZHE 5 ml FAIE o 43k AHE
2miE HEE A3 F, @7‘2}5—\?&.7]2‘ o}-8-5ed AlTY
3 g7 A “op‘}@g?"] HE-E-S ZARKIH

(2) acridine orangeZ TEA7] £2lo]=9] A=}

AR T0=e]A] B2 7}%’_1*]91 Zefo| =4 HEjThe] Zolol
Z5ell 1mg/ml 52 =9 acridine orange £ 10 kS
o=l F frejd 2 Fdsl =sled 2kl Az:AI7) &
-551e] AR wi7hA] Akl AdeolA] Batsiget
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(3) &A%

AT ANE 3uE FAsted w2l 9% acridine
oreange® TRAZ] Eeto| =4 FElde] Hol= F A
T G2 o, X2 E9E 4°Cel HRIsle] A E}
acridine orange”} Z-8-3) ¥kS31A d1l.om, vl 74
74A] -20°C W&ol Hasisict

4) &3 JF

FFn)H oz FAA JYYE o] L3 St =E I
A] blue excitation®} yellowell4] orange barrier BE7} &
¥ FeE A3l "ol wiE 10X 100904
THspe, Bl M7 3387 200005 &8¢l
e AT ATE FAIR. F A Grlel=F
Azt 2t 2,00004 2] HIHETE AR sl
717338l 2de) Ak BARS T

gz

7 BAL PCE SAS v6.12E o3t ttestS
o] g3led e A} 22| RIFt A Hel| wh3t AN
97)2 2FgEA% 2835 TSP, 0s, NO,, SO, %°] A9
7 #}o)S HoleA] Flaisieh ANEE AFs Hd dAk
52 dAole] A5, Adulk Pk BA A 9 Vel &
A3 gt Akme] g AA AHE AABLL, 2 AIRR
¥ 92 IHEFY A FY £E At 1 22
Y BAEE ZAAS AR 48 28 Az #7)
A vlael AHEA S B3l 49 29 AR 38

¢

"

i

HAE 8a5E AlEion, g8zt wakge] FE

stslr] 18] chalek B9 A4S Asild
o7z}

QT A FAG 7108 RS W P S

54 AFAE ol83slon, i AT T A o
B FEE o885t d71F SO8 NO,, CO, W71F

ol

HF-+221(TSP: total suspended particulates) 52 93
T 5571 A AYo] B XY B} 3.4 AR g2 £HE
eSS T Aol BAH 02 /o)t (p<0.0005). &
Eol 7t Aol AR BAM R frelekAl: sk
oH(Table 1).

A A9l A7 A AL W AlRjele] odubA EAJe-
ME fAkERd et Aot A AlFe] AR BAY
o] BAAMLE frolalA Eokth Yutadstd 7oA
A A9e) AdE ) P77t B A|Huet FAHLE
oJsHA Eokem, HuiEaE A= Ax|o] fejshA
9K (Table 2). 7 2] ke, AbRe] FdAte], of
7] opHAe] FA ¥, FA F S5, AARS] AHY o
TE g 2o F Mol AtTHTable 3).

F A A AN ) 48 FH W= FgE 2ol
Hol|7] gdskeh(Table 4). 2] £33} Add 4+ e
20| A, dAl7IZE, SR A, AL, opHAY AW
9% 5] ABHAE et A3, AkRe] d¥e] K

i

>
=

oo ¢

Table 1. Comparison of annual air pollution status between region A and B

Variables Region A Region B p-value
SO, (ppm) 0.009+0.002 (0.007-0.012)* 0.003+0.001 (0.001-0.005) 0.0000
O: (ppm) 0.023+0.005 (0.013-0.030) 0.018+0.008 (0.007-0.032) 0.0958
NO, (ppm) 0.027+0.010 (0.007-0.039) 0.010+0.005 (0.003-0.020) 0.0002
CO (ppm) 1:208+0.392 (0.8-2.0) 0.271£0.092 (0.1-0.4) 0.0000
TSP (pg/m®) 80.9+23.1 (40.0-114.0) 25.0+7.5 (17.0-37.0) 0.0000
M ean+S.D.(Range)

#This data was derived from Ministry of Environment, 1998

Table 2. General characteristics of subjects

Veriables (unit) Region A (N=26) Region B (N=28) p-value
Age of Mother(year) 28.3+4.48 (21-39)* 30.0+3.89 (21-39) 0.1522
Duration of Pregnancy (month) 38.0+1.92 (32.3-41.2) 38.9+1.05 (37.1-40.6) 0.0604
W:ight at Birth (kg) 2.88+0.44 (1.9-3.47) 3.30:0.34 (2.54-4.10) 0.0003
RBC (106/ul) 4.28+0.51 (3.36-5.25) 3.87+0.57 (2.75-4.69) 0.0105
Hb (gnv/dl) 15.3+1.69 (12.1-18.1) 14.3£1.87 (10.5-16.8) 0.0592
Hcet(%) 46.7+5.60 (36.7-59.0) 42.8+5.76 (30.8-50.5) 0.0184
WBC (10%ul) 7.86+3.30 (2.7-17.7) 7.96+3.33 (2.0-14.1) 0.9190
Reticulocyte(%) 3.88+1.52 (2.3-7.2) 3.51x1.52 (1.5-8.0) 0.3918

*Mean+S.D. (Range)
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Table 3. Comparisons of various risk factors on pregnancy for region A and B

Variables Region A Region B Total p-value
Type of Delivery Vaginal 14 (53.8)" 15 (53.6) 29 (53.7) 0354
C-section 12 (46.2) 13 (46.4) 25 (46.3)
Smoking of Mother Yes 2(717) 1(3.6) 3(5.6) 0.509
No 24 (92.3) 27 (96.4) 51 (94.4)
Smoking of Father Yes 17 (73.9) 23 (82.1) 40 (78.4) 0477
No 6 (26.1) 5(17.9) 11 (21.6)
Smoking at Home Yes 5(25.0) 14 (51.9) 19 (40.4) 0.064
No 15 (75.0) 13 (48.1) 28 (59.6)
Drinking of Mother Yes 8 (30.8) 3(10.7) 11 (204) 0.068
No 18 (69.2) 25 (89.3) 43 (79.6)
Job of Mother Yes 7 (26.9) 5(17.9) 12 (22.2) 0423
No 19 (73.1) 23 (82.1) 42 (77.8)
* No.(%)
Table 4. Comparison of micronucleus frequencies between region A and B
Total Region A Region B p-value
Frequencies of Micronuclei 1.75+0.97 (0-5)* 1.80+0.82 (0.5-4) 1.70%1.12 (0-5) 0.6840

*Mean+S.D (Range)

Table 5. Correlation analysis between micronucleus frequencies and relating factors

Age of Mother Duration of Pregnancy Birth Weight Hematocrit Smoking at Home
r 0.2776 -0.1756 -0.0612 0.2011 0.2364
p-value 0.0486 0.2042 0.6667 0.1615 0.1096

Table 6. Multiple regressin analysis between micronucleus fre-
quency and relating factors

BEo A 7] ALS-Ee] H(Fenech®} Morley, 1985a;
Surralles?} Natarajan, 1997). 3t t}dA] HYT7-E o| 83t

:fariables Param;t;) lligstimate [;))—;2;1;176 ASAEYL 19759 Schmidol] s 7Pksle] 2708 o),
ntercept B - 1510221 = oJ o 3 2] S1tH ©
Age of mother 0.1175 0.0217 SeREAe] 213 WelIRS rishe Ao A
Duration of Pregnancy -0.2269 0.1688 22 o]ge] 21 gt} o9} Fro| 7|EL| HEFH 4
Birth Weight 0.3834 0.5361 Aol QlolM o] 2xE T} T m Wz
Hematocrt e ot o) Falo] mlg< AT Bl YIS BHo
moking at Home ) : ) e 2l o . o
“ paca. i so] 2L PR AL 2 AEA W AHS B

$E 48 23 Aol BAHCR s Folske AL
ehdth(r=0.2776, p=0.0486)(Table 5). «i3] #WE7H
g A fd chEEAE sided], ofd Ad
92 ol o3z BAEleh 2 A3l Abre] o3zl Al
o7} A LE folgh Wi veldth(Table 6).

oo oot of U

[

L

TxEAY o975 o &3t YA P 19854
Fenech®} Morleyoll 2]3) aIqts]e] <lAlell o] &t cytokinesis-
block 7]H& A3 Ay oz A ek BA 9 A

ek, 28y Giemsa G4 23 A8E FAs= A
the FEEHL] P QleiMe] ofEE, Y B5S 9
g 7|7k F4 5 o] slsdwd Aol Aot

Hayashi 5(1990)e]l 9J3 522 @23 vjo a4y
-5 F#4 22 3] acridine orange® HFHA-E AA3=
Z2AA Gl AE ¥, B3] TEAY A9l F5
AE A DA EZ | A RF-8Ae] AYH 7FS
Esto] Ql=Eo] SHCSGMT, 1992). o33t 284 94
W& 72 SGHAHETE o] 43 Giemsa G H]
&g v UAEE 7R QLA EEdY 4de] &9
AE7F U HYEFE e E g do aF &3 A
=5 ulodsla 9lem, Ad A=) AR o] st 2
28 AITHCSGMT, 1992).
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Y 99 AT By AR T HeE
AisA vlmshe A2 944 ¢en, Hayashi 52 A=t
= L E aYE Afdle AEEE g7 AR E
AXEA B2 RE Foer] A AARHLE S L
ot Az Aufje] AP ET vl dAHes I o
/3 AYTolA Yehs A8le] HIRE 3 uledsls Ao
2 od#x 9IrH(CSGMT, 1'992).

gy PAHEFF acridine oranged o}-8-3l¢ 3
Fadshe A BF O] 28 Ve fAERE
(artifacts)?e] o] Lolshds AHE 242 givt. DNAZE
F Ad5el 232 acridine oranges} A¥EHE 520 nm I}
Aol #5Ale] & s, RNA AES 590 nm®] #
A 833e- sl "ol Giemsa QA= 283} frAlst
Al dAo] == xMF - ol} mucopolysaccharides A5
= A HE A Fosa HEAY AdIs 4
o] Frslrhs A S 2t

HHEYAS o 43t A PR E e FHore
H|:Ee] Y-SRI P A o]ojA] Fhite] 3 wlErl= AL
= T o, TEAYY AS AYTES B 941
S oz AT 5= 9l7) ool <lnjAdd <A7E
Wi Pz oow, v 5AJge oeshHel Ay}
ol A 2 oloke A Qo) w3 AFAEYEE
LAl H-g3he 75, e el Hg 2= A
Atel Al&st AL At 87 Abae} FE AAlA
ARRE 4= Qlohe Aol disleds W HEV ] FEH e
2 593} 9lokSurralles$} Natarajan, 1997).

ole} ko] 7]ES] A nls] o8 A FHE
7H ZAA A o838l QIzke] wAE Tl H43t
A HAY 4 glsit 2Eht TRy Ak E T
Bl e} =2 AlAofe) A tfE g o] 8apH o] uhiE 243}
g olom], Aotz ZAhgk Aol M) A3 3 RS
Al A 23 s IS vjXE 8AES Hr)
Blod, ZAA] e A4 7PsAS AR s

of ATl AAEY PR ETF 28 A A
3.88%%} 351%= A Al "R T wEeql
0.5-1.5%(Wyngaarden and Smith, 1985)]] B]s} & 423
£ viehd oz Aot Aldfde] 2AH Y-S AMEl=
ol e A7NdG Yol FAEHA o) Aol ekt
Algel AEy] A9 8 AHxe 2 A9 ZFH
2,000708] BAHET F HF 0-9N2 FEAHAM] 4
fFried Fo Ao A FARE A4S e
(CsGMT, 1992).

EA] B)7] Foll= 3,000% o] ME ohE 3IMEA o
E3HE] Qe AR ERIFT 9lon, o]Fdl= FAHEA

& e BAES XPE vk A BARH] 47
292 79} A 2R TR 2ERE wiEEA ] F
g le] FTHIARC, 1989). o|F A} B4 Eo] ¥
2o Wi 48 TS "ok AsallA 2w o9
Aol o3t Ak TPt w2 g dTE B Eu
AL gJ2r}(Pershagens} Norberg, 1993), MZ5-318H4 A
T 719 o] AR ¢ gl

o] dAolA iAo} AdEY 48 28 AXxE 2Y¢]
T A A HFA7} BUARE, BAHLE fefsAle
skt ol WA A9zl S0, NO,, CO, TSP 52} &
T FAHLZ fojgt xo|E 7RI QsiAIuL, ol
T2 Apo)7t SR MERAH 2ol E 7L 7HE
g0l oP KA, ASHQl 77t Basle. vy o
AFolAe] d7187ded Axrt 2 ARl w8k 7iel -l
kZ o] obd A d7]eqd FFEeld, WA 4t
vl AHg)7| wsfolc}. 3k DNA adduct, protein adducts,
v AAEA 5 o ST AAE g 9
7} B 83ck(Au, 1991).

QA8 NEFAZAAREL /HUzE, 223 7)ol ok ¥
of7} Sle-S BAw Il glen, o[ Wo| B 7l el We],
Ak B, AEET 4 of= 2gA, A =29
2 2% QlAge] FedE Il St(Bolognesi 5, 1997).
HQIA]] B9} fste] A (sex)= Al A4 A 28 A}
A Yeh s Aol vls] &3] &3 Hlxe] of B o
FE U)X AR et dxlEo ofzlol A of g 5
9] &89S g 4 gloki gtk (Bolognesi 5, 1995).
ddel] &gt oJke A FFo) gt Alv A A e
ZAAtell Mol Aol vla] 480 8 wiws} o @ ofgF
= o}, 79| Fvlel AR FrlRRe S WA
HBolognesi %, 1997).

o] dFellAl= ofmi]e] A3t Aol Aol Me] A8
23 Hlzrt FAMSR o3 ARAAE Yehy o
(Table 5), chHE 3724 ARXE oi]e] 3o 2
3t 3|7 Rdl due] BAH R fo)3 A9E BT
(Table 6). 23 Z& nlxol| gt =] gk e
ofu] W2 A7-E0] AP YH+FZE 5, 1999; Feneche}
Morley, 1985b; Hogstedt®} Karlsson, 1985; Sarto =, 1987;
Ganguly, 1993; Radack 5, 1995; Thierens 5, 1996; Odagiri
%, 1997; Peace®} Succop, 1999). Surralles®} Natarajan
(1997)0] X.as} ulef] oJatm F9 AF7HES 75%= 93
of 713l wet 299 ¥ o5 7oL §gid

Tt o] ATAY AbEe] el wel AlAdo} Ao
a8 STt I TR TE 2S5 ok
Aok A e] 48 F3NlEr) FvhE e Abw Fole)
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ez ZTHENS 7FsAel Aol F AgHq A7)
st B A5 EfsEe] FHR] ApidAgA
l AAE 5"4“%] HIEr} Asdo] Figte) wet A F
7Rie Al HedFar 9ot o]t Eqdule] ulxe Z7}
E AME S} skt A B4l A olehe
7ol dAsHA Yehdar ¢lekMorley, 1995, Feneche}
Morley, 1985b). - Zhang 5(1995)2 AA|H2=Z o]
g ARE F A4 TEIA T Folg faEe] B
< "ol A A Aeletn FA3IAL 9lvh. Dass 5
1997y k25 dAfe 2 3 AgS B3l v 5
o] Z7RIPE 2% DNA &4 i3 ¥sle) Zol=
el ApddAAHl el viws) v Axlde 7S
2d) 98 Zvld o2 48 vlxe) 51 Al

A5 Foll 2AFYNE 7P FFE T 8912
Fdolet. Fdo] 289 £8 AR S Frix RF
AE 5, 1998 53™ 5, 1993; Hogstedt2} Karlsson,
1985; Stich®} Rosin, 1983)% $13, 2%%| ¢rp= B
(Reali 5, 1987)= 9}

Al Aofe] oAzl S & A4 AA SHEA 519F
40302 78 4%0] I 99, FRE YAl 7]7}%01]
= AdelA F9E g A7) 37509 AdRTE 94l
A& g 7 A4 AR s68F 2 3R olai_i
ol AT, B A 28 W09 4R
= EAR R fola dbAT, chisk Al
AMEe] )5t ofifo] EAM LR §o)at e vehich
(Table 6). 054 o] Wat A4 w29 4%, 93t
A B Gl 7hEARE] g AT, B 93}
FolNe) 49 28 W7} xF 7o) FNESE F25)
A 7k Bkl (Kasuba 5, 1999), ol A7l
A o] A HolA sl

AR Aol Aske siael 9, A, F
279} 2L 990% A4 $F, DNA $UF 3 A9y
Wol| ofgkg- whol s§Qizh, 121 *\Jﬁé"éﬁ AP Mg A
22 oex IehWHO, 1993). =3t I 7z}e] BA o))
A= ABEA} oJ2] A, PAAA 39 B Y
QlzA}Eo] oS F= Aoz BWUHET 9lvhBolognesi,
1997). AT Fe1BAZ AT 27] WSS 6o} we) 3
718 % oleke AelA B0t Hopl) AR E =45
ofof & WeAo] Sl Ay olely Beksiolet.

Ao} AR o183 2 179 Ao 3, A
Py B2o] 2A) elleh ATARS WALE T Al
d AAE AsiME 7 2 HE 202599 =77 A
3}A4k(Surralles?} Natarajan, 1997), QA& tjAe =2 ®o
AEL RS ELE L N EER R e R RIS

_L_4_4

Aol

F7h B Aol BA, A7) AESATE
Fol A8 5 sle e AL B39 PA2 0 A3
) o3 WA 4 Sl Rl BAe BRE 9
&og—m 23k Aol %, 3713 chausatas
A, AP 5] el Bk Bt oAl &
Siet A, 3715 Tk A Al
AR A wF 5L el e IAZ D
Fo| 228 9900 W FA1E AEA JEINT, 8
F :ed 5] 22 s R Hole,
oot AT £, o A7 Ao} AL
ELESEEE L ELECALEEREEE SR
ook AL BT + gem, =4 4w 9% ),
A FR Sol 23 29e] 29 Tt GRS P AL
2 e, 95 Q179 7152 shisk) ojulrt Qs

of

7& AZO]X]

X =
=2

r

ANE (1999): ZF =& 22Ae] B2
29 280 2T A7 deddels),

FEE, 138, B
2o Yt
11(3), 393-406.

A3, 44, % ‘ﬂzé, Z15d, v f%’ of, $8A (1999): 34 2
dede) ANd 54 w771 g 5‘*‘@7‘1 14(1-2), 1-12.

AT, Me, 9 ofii, 2218, Q718 (1998): Afshehaed =
Aate] 54 A1 k. dARISIErIR, 101), 5360,

99, A, THE (1998): A FZF T2AE oM |
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