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Prevalence and molecular characterization of tetracycline-
resistant Enterococcus isolates from livestock
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Bln the present study, Enterococcus isolates originating from livestock were studied for the phenotypic and
genotypic assessment of tetracycline resistance. A total of 74 isolates encompassing the species Enter-
ococcus faecalis (n=12) and E. faecium (n=62) displayed phenotypic resistance to tetracycline. Tetracy-
cline resistance gene [tet (M), 1,886bp] were sequenced by dye terminator cycle sequencing method and
compared with tef (M) sequences available from the GenBank database. Sequencing analysis of PCR
amplicons showed high homology to the reference strains ranging 97.2~ 100%. The tet (M) genes were
divided into three major subgroups according to phylogenetic analysis. The genetic information obtained
from this study could be useful for the molecular study of enterococci.

Key words : Enterococcus, tet (M), Tetracycline, Resistance, Phylogenetic analysis
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Terococci+= catalase 243, IHFAILTF O 2 Algo|
U 5= A B AdEes A8ty gl
oFstAY e ate] Aol 2 Aoz deA 9l
Aot Hole FAA WAL Ad Zto] St
WA HedEY £2 AT s Fas HEg 24
&tA = {ch(Facklam¥} Sahm, 1995). YA A &
Ale WL ob et MAIZ o2 AlgollA] A% 2]
A RAR ARFHQ BAF 53 9low, H4F Eof
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of oj2|go] @2 AAoltk3} 5, 2003).

E. faecalis= qNTE A4 = 85~89% 2 73
B35 Bel=n, E. faecium?] 73 10~ 15%, 7)€} E.
durans, E. gallinarum Y E. casseliflavus 5-°] 5% ©]35}
2 2 =3 chRuoff 5, 1990). ©]2F Zo] E. fae-
calis®} E. faeciumS- GY 7¢9] = o ¢dYoez g
stol, olF 2% YATS B8 TEEUTHoR B
A7t Eek. FYANHE B7Fe] Relgo] F7tetol
X B(1995)9) Mo 42w gTFo| WA LT
T 13%2 AB3AE A on, uje] Fooz ¢
W #E Be8E T F UAR gol BeEEih ol
At A B TR A 2 WS

o T
Ehi Qoo JFNE HEZAOIZH gt W
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ol 7 &2 ALR dHA UHH &, 2007, o
<, 2007a, 2007b).

AP 580 EEhs 4 MldE 55 5ol4do]
AT, AAAFEY & AFET FEOA o d
A% BAZ /A2 ol Fo Uy SARE A
ol o2 FE] YWAAS st 8 ol |
tHChopra&} Roberts, 2001). g Egtrlo|Zeof 743k
WS e &= rer M) §-2 &= Tn916/Tn1541 family
o 72 A3 EAZET Fste] WY
(Rice, 1998), Clostridium difficile®] 73-%- TnS3973} ¢
2 2 F79 FgA EHATZAAE A AT
(Roberts 5, 2001). Ter (M) FZ A= A, H29 &
S 2HE Haldt E faecalisQ} E. faecium®) 95%°l 4]
HEE U o0 (Aarestrup 5, 2000), o5 B9t ofy e}
ie) 2% 84 B FAR doIAE WA B
(Roberts, 2005). Gevers 5(2003)-& olE A A A o] A
Y23} Lactobacillus tet (M) XS AltaLE4
9 A7IMGEEE FE 271A] Fejg ohE i
FHgo] EAect Bt o0, Huys 5(2004)-2
RRE e (M) HAE) A7HD D AES BAS
E5lo] o]E& 4 2F o R EHFBHT) ole Zo
2T FolA HEtAtol 2™ YA ter (M) KA
ek d7r) s A= AR Flol A 4
S 9 7REEHA A Aol digt A= van-
comycin 40 DI A7} RS AAL Lo
o, gl Egtito] 2@ WA ter(M) Aol gt A4t
79 gl Aot ek & A A5 F9o)
A Bl Egtrtol SR WS Yet+= E. faecalisT} E.
faeciume Ee|5te] g EgAtolZ WAAERE 2AL
B ter (M) 3R] B71MES T8t fofd A
= o= et vjm BA4sto] BAAYESHY 7]
A5 g QS AE das] AES SYs,

= =5

ME Y Y

N

AgoA o AafFle ATEE W 25NN =
ZEo] A F 12Xt o)) FEt & - SiA] =)

Holl A swab o2 Al H st g 4
AZE 10ml Butterfield’s phosphate buffered dilu-

tion water (BPD) 3j4olo] H & EE 711

ST

10x10em™§ AIRAHFHES AHgste] =4 5 wyE
LY E] 7 w2 3 FHEE €78, &5 5
HA: E7, E5F BDolA FoAo s 7h=, A2 103
4 FA|2 T BPD S|4 og 71ste] 2|F-8-%0) 40ml
A g F PIEHE FAISte] 1242 ol AdA
T el B EARCNA =4 $ ¥Z4E

4

]

EASS Aoz uhe|gd A A A4 400mlo
A ok Ad5AE YFste] F 2o A

As
= T
S3tArh 2N 9 AR FH e ESFE=ADAA
&, WX 9 A5 mE57MEe] 2% WEES 1
w2 B WA WEES A AH= H 2l utet
A4, 2008; sHPAAET - SRt 9,
2007).

= 2dl

A4 Al2E 59 1mlE azide dextrose broth
(Becton Dickinson, France) 9mlo]] 7] &3}o] 36°C 48A]
7¢ &3 8joFgt & enterococcosel agar(EA, Becton
Dickinson)o]] 37°CojlA] 18~24A|7t vjoksigion, 2
e 7 ulok glol A EAo)A Uorstaith. EAC)
A 3~57e] LA Y2k AMsk thA] EA) wt
Sto] 24417k vioret &, O HegE A'Usle] Brain
heart infusion (BHI) broth (Becton Dickinson)e 37°C,
18~ 24410 452 HhoFsha, TRAA A oF bl
cat Dase Aol Al 40 H=he XF2 22 poly-
merase chain reaction (PCR)¥ 2.2 £}915}9i ti(Dutka-
Malen &, 1995).

HECAMOIZE =y AUl

H Eefato|Z¥ <A A B2 Kirby-Baver disk
diffusion®y(Bauer, 1966)2. 2 ZAA}slg o g EzFA}
o1& disc (30ug/disc)= Becton Dickinson (BBL Sensi-
Disk)olA] #{iste] AMg-shaich 2F EldE At
2 17§19 A2+ mueller-hinton (MH) broth (Becton
Dickinson)ol| &&3te] 37°Col|A] 24417 vy & 0.5
McFarland 552 A 3}¢.20 MH agar (Becton
Dickinson)ol| =43 & discE 37°CollA] 16~ 1847
vioF3l & @=Lttt =L Criteria Laboratory
Standard Institute 7}Z&(NCCLS, 2004)o] 2]slo] AA]
stk
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Polymerase chain reaction (PCR)

&48a)8 F21= BHI brothol] &8he] 37°Co)| A
18A17F vljoksEl & 12,000x g, 5E7F HAIF A
3 2542 23 AFHE O, FFFE A B2AA
100°Col A 1087 71ds & AZde ol 4CE
B35} H A template DNAZ ARS-3}31ct.

# AL 913 PCR-& Dutka-Malen $(1995)¢] KB
23 ol o3l st en, HE=R o] EY W
A et M) FAREZNIME E£4F A% primer A |
PCR W32 AA| G714 EE 3FELE Uiro] A4
3} tiTable 1). PCR B¥F$2 $]3] Prime Taq Premix
(Genet Bio, Korea)E AREslAth ¥} &3
template DNAE 1ul, Z} 10pmol/ul®] primer 1ulE 3
7Vekil & iyl DNase waterZ ZEHu| 7} 251
£)7 "7}atgic}. PCR HHS-27& PTC-200(MJ Re-
search, USA) 7]7]& AHE-3}e] 27| denaturation-&
95°Col| A 582713819 11, 95°Col| A 40%, 55°Col|A] 60%,
T2°Co| A 187E2] Ato]&-E 353 WHESE &, 72°Cojl A
787E ¢ ¥gAl#H T PCRE =83 & ethidium bro-
mide (0.5ug/ml) 7} E-{-E 1% agarose gelof| A #7| Y
§& AN F A4S 2Astel bando) §5F
013} 21 size marker 2= 100bp ladder (Bionics,
Korea)E AH&-8t4ict.

Table 1. Primers for DNA sequencing of ret (M) gene

DNA Cloninglll ¥J1Ag 24A

g Eg ol Zdo] WS Yellle EelF F HA
oAl B2)3} E. faecalis@t GrollA EE|3t E. faecium e
G d B4 A8 AN E3E RETT
E. faecium (ATCC51558)3} E. faecalis (ATCC29212)
T BEFet o] ret M) ARG 7IAE 245 AA
&}t Ter (M) PCR AHE9] 3242 pGEM® T easy
vector system (155mega, USA)S AHE3sto] 2| AE
Ao utgt Azt A2 S04 one step
plasmid minipreparation® ¥ & AME-3to] EtAD|EE
223} © i(Qiagen, German), EcoRI (10U/ul, Gibco
BRL)C.Z 37°ColA] 1A]7} ¥H-8-8} 11 1% agarose gel A
oAl H71%G53te] insertd] AHQ] Rt AVE Bl
st ct. ter (M)2] FH2AE 7|49 242 BigDye Ter-
minator Cycle Sequencing Kit (Applied Biosystems,
USA).C. 2 823+ & ABI PRISM 3130X1 Genetic Analy-
zer (Applied Biosystems) S o|-&3}o] £33ttt 4
3} -2} 7] A €2 National Center for Biotechno-
logy Information (NCBI) YIE9]3 A|¥e] BLAST 3
A2 o] §5t0] rer (M) SAAAZ| AT FAY W
2 F3kgic o ATOIA LB rer (M) FAAEL
% 1052 &3t Zth E. faecium 18836-s-2 (DQ-
223238), E. faecalis strain DS16 (M85225), E. faecalis
20074-s-1 (DQ223248), E. faecalis strain FO1 (X92947),

Primer Sequence (5'-3") Product (bp) Reference
TetM-FW1 TTGAATGGAGGAAAATCAC 735 10
TetM-RV1 ACCTCGATGTGTTGATGAAT This study
TetM-FW2 TCAGAATTGTTCTCTGTTCCC 721 This study
TetM-RV2 AGATAAACCAATGGAAGCCC This study
TetM-FW3 GTGCACTGTTGCAAGAAAAG 688 This study
TetM-RV3 TCTATCCGACTATTTGGACG This study
Table 2. Isolation and identification of E. faecalis and E. faecium in livestock

. No. of isolates
Animals Sources No. of samples
E. faecium E. faecalis

Feces 30 1 1

Caitle Meat 30 1 0

Pies Feces 30 8 7

& Meat 30 1 0

. Feces 70 46 0

Chickens Meat 60 5 4

Feces 130 55 8

Total Meat 120 7 4

250

62 12
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E. faecium 9830409-1(DQ223244), Staphylococcus
aureus strain 2952(AY057894), Streptococcus pneu-
moniae BM4200(AM889142), Clostridium septicum
Kagoshima 6(AB054984), C. difficile cd53(AJ973139).
QIMGEA B GARE AIHLES Clustal W
AF2 ol&3te] A E 5191 MEGA version 4
(Tamura 5, 2007)E ol&sty AF,E 2/dstoth
22 ZA)ZX(phylogenetic tree)+= Neighbour-joining
algorithm (Saitou®} Nei, 1987)& ©]-§-38le] 28141
A3tx Azl PEL Tamura S(2004)2] Maximum
Composite Likelihood methodE ©]&3}e} F73lgich
A3} tree 2] YARS MEGA version 42] SEQBOOT
I} CONSENSE optiong ©]-83}¢] neighbour-joining
method 2] 1,0003] resampling-& %3} bootstrap 4.2
2 % 7}8L9 thFelsenstein, 1985).

2 o

= 2l ¥ HIEQAOISE 2=d AUl

A8 A BH\A E. faeciumT} E. faecalis E-2] A3}

& Table 28} Zth &, H7], Holla] 23§ 250719
A& oA 6259] E. faeciumZT £23A o 1 3 4
SOl T34 1, HA] 1, § 5), EHoA 555(4, 1,
2] 8, & 46)F EHelstyc). E. faecalis®] 75 123
£ Sosigon O F AKoA 47(H 4), EHlA
8(& 1, HjA| T)E £35S th(Table 2). 23t 745
£ e & HEZAOIEY WA AAE AAR 4t
BAeA 556.8%), A 657(8.1%), WA 63F
(85.1%) 2 }ElTH(Table 3).

Tet (M) R8I HIME EA

F7IME EA4S At AAIG 349] primers o]
£-8to] glE gt tolEH o] WAl ®4l E. faeciumT} E.
faecalis 2-2]30]| i3] PCRE AAIH A1, BE £
RollA] Zzhe] ZEWSS HAT & AcFig. 1)
o] AglofA Hel¥ E faecium} E. faecalisS] A
1920bp] ret (M) 787} 5 1,886bpe) -7 TS
Dye terminator cycle sequencing® o] 2JsiA @7|A4 4
S AAsIA 7|E0) HEH 9 BT vl 24
8ttt E. faecalis ATCC29212% E. faecalis 20074-s-
1(DQ223248)9} 99.9%9] AHEA S Ueon, E.

Table 3. Antibiotic resistance frequency of Enterococcus isolates originating from livestock

No. (%) of susceptibility

Animals No. of isolates
Susceptible Intermediate Resistant
Cattle 3 2 (66.7) 00.0) 1(33.3)
Pigs 16 2(12.5) 3(18.8) 11 (68.7)
Chickens 55 1(1.8) 3(5.5) 51(92.7)
Total 74 5(6.8) 6(8.1) 63 (85.1)
Table 4. Homology comparison of E. faecalis and E. faecium tet (M) gene fragment (1886bp) sequences
% identity or No. of nucleotide differences
Sequence
2 3 4 5 6 7 8 9 10 11 12 13
1 97.1 92.2 94.3 94.2 94.2 99.9 94.2 94.3 95.1 99.7 99.7 954
2 55 933 97.2 95.0 95.0 97.2 95.0 97.2 95.5 97.0 97.1 92.7
3 148 127 935 97.8 97.8 92.2 97.8 93.5 96.8 92.2 923 92.7
4 107 53 123 95.2 95.2 94.4 95.2 100 95.7 94.5 944 970
5 109 94 41 90 100 94.2 100 95.2 98.9 94.3 943 945
6 109 94 41 90 0 94.2 100 95.2 98.9 94.3 943 945
7 2 53 148 105 109 109 94.2 94.4 95.2 99.8 99.8 955
8 109 94 41 90 0 0 109 95.2 98.9 943 943 945
9 107 53 123 0 90 90 105 90 95.7 94.5 944 970
10 93 84 61 82 20 20 91 20 82 95.2 953 950
11 5 56 147 104 108 108 3 108 104 90 99.6 955
12 6 55 146 105 107 107 4 107 105 89 7 95.3
13 87 79 138 56 104 104 85 104 56 94 84 89

Percentages of identity between fef (M) gene fragment sequences are shown in the upper matrix. The lower matrix shows numbers of nucleotide differences.
The following sequences were compared: 1. ATCC29212 (E. faecalis), 2. E. faecalis (pigs isolate), 3. ATCCS51558 (E. faecium), 4. E. faecium (chickens
isolate), 5. DQ223238 (E. faecalis), 6. M85225 (E. faecalis), 7. DQ223248 (E. faecalis), 8. X92947 (E. faecalis), 9. DQ223244 (E. faecium), 10. AY057894 (S.
aureus), 11. AM889142 (S. pneumoniae), 12. AB054984 (C. septicum), 13. AJ973139 (C. difficile)
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faecium ATCC51558+= E. faecium 18836-s-2 (DQ-
223238), E. faecalis strain DS16 (M85225), E. faecalis
strain FO1(X92947)2} 97.8%2] AlEA-S UElATh
Rejze) A, Aol A B3t E. fuecalist E
faecalis 20074-s-1(DQ223248) 1} E. faecium 9830409-1

700bp
500bp

Fig. 1. Amplification of tet (M) gene of E. faecalis and E. faecium
for the sequence analysis by PCR using three pairs of
primers. Lane 1: E. faecalis (TetM-FW1 and TetM-RV1
primers, 735bp), lane 2: E. faecalis (TetM-FW2 and TetM-
RV?2 primers, 721bp), lane 3: E. faecalis (TetM-FW3 and
TetM-RV3 primers, 685bp), lane 4: E. faecium (TetM-
FW1 and TetM-RV1 primers, 735bp), lane 5: E. faecium

(DQ223244) F71M At 972% 454L Uetle,
gtol A B3t E. faeciumE E. faecium 9830409-
1(DQ223244)3} 100% 21X A LFeFtHTable 4).

Phylogenetic tree 2 A

B ALof|A] Ao)2 E. faecalis®} E. faecium H|Ez}
Aol Ed WA rer M) 532 E714 22 GenBanko]]
B21E A8 459 AngE EYE AFsE A5
o} A4 H AlsrEe 3719 a3 aFo R B ®e
o, 15 1-& E. faecalis (ATCC29212), E. faecalis (DQ-
223248), S. pneumoniae (AM889142), C. septicum
(AB054984), E. faecalis (pigs isolate)-S 33111 Ql1,
E. faecium (DQ223244), E. faecium (chickens isolate),
C. difficile (AJ973139)= 15 2, E. faecium (ATCC-
51558), E. faecalis (X92947), E. faecalis (M85225), E.
faecium (DQ223238), S. aureus (AY05894)+= 1& 32

o5 5] JIth(Fig. 2).

i %

(TetM-FW2 and TetM-RV2 primers, 721bp), lane 6: E. __:‘é_ Ho ]:Oﬂj\'] tsblg;q] gu ],01 7}2— 11&1
faecium (TetM-FW3 and TetM-RV3 primers, 685bp), M:
100bp DNA ladder marker. A 5o of]g-o] F7FslHA }23‘ ZAF} FaAo]
71 ~ATCC29212 (E. faecalis)
’{[Dazzsua (E.faecalis)
AM889142(S. pneumoniae) I
89 AB054984(C. septicum)
Plgs isolate (E. faecalls) _
AJ973139(C. difficile) n
%0 |Chickens isolate (E faecium) I
1001D@223244(E. faecium) B
100 [~AY057894 (S. aureus) =
|ATCC51558 (E. faecium)
100| | X92947 (E. faecalis)
79 DQ223251(E. faecium) m
M85225 (E. faecalis)
— -
0.005

Fig. 2. Phylogenetic tree of tet (M) sequences in comparison with fet (M) sequences deposited in the GenBank database. The optimal tree
with the sum of branch length=0.13335252 is shown. The percentage of replicate trees in which the associated taxa clustered
together in the bootstrap test (1000 replicates) are shown next to the branches. The tree is drawn to scale, with branch lengths in the
same units as those of the evolutionary distances used to infer the phylogenetic tree.
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Ax T gon) 2z olala agel Fhe B
ghajel Zelolq Fas) RAED Ut B d7E

7Hee] B 9 20N B A7) HEte]
2] g WAERE AR HEZAZ
dol S vetdi= G- rer M) F872HS] 24
QASA B FHL Tl Ao Amahelr.

FYARYZ Azl dg AT F £ 5
(2003)9] AtolA AR & W 9 E¥(n=202)
© ZHE 1T vancomycin®]| YAS Holk 5=
Rol=]z] kAL HEEtAlo|E-of 78%7F WA
e 2oz HuEgly, o8 ditoae &
82 E. faecium?) E|Egtito|ZHo| et YA
45.7%(n=35)(Y 5, 2007a), HA| 57.9%(n=266)(Y
=, 2007b), & 66.4%(n=122)(7 5, 2007)E E1EQ]
om, ¥ G E. faecalise A 62.2%n=3T)(Y 5.
2007a), A 98.7%(n=150)(Y %, 2007b), &
85.9%(n=92)(4 & 2007)= ERRLT o] AF-oAE
7o) 2 W EAolA Relg 7oA HEetiol
22 PP WAES FUNAE Teslel 93292
0% A Uehton Sl B A Wy B
Ao} vlgat P BAND 5 2007 o 5,
2007a, 2007b). o= -a—} £(2003)0] I FU ZA}
9 ArRote] PR AGAH 2AF ATHE v R
of o|F AlFo] AR T2 FollA gol 4
SE7 W2 Ao F5E:

HEepAOIZR A rer (D) $HRE] @Y1 £
Ao gt A= Aarestrup 5(2000), Agers¢ T
(2006) Y Gevers 5(2003)0] &3l 1= H} Qch =
AT e Fid BEETFY L5 WA= =
EgirjolEE] WA o £23F s 5}‘_—_ Zoz oy
2 ter (M) S421] 1886bp 7| AL Lol A -
o2 Bsto] uT BAsth o] AFNH B4 2
Fo| BT} 250 BelgRt 2o Helol 4
o 97290 AEAE Yeigch FEBAE E
faecium BEZFF2 tet M) FAAL7INEL E.
faecalis®} 97.2%2] 7V& =& AFEAS Bttt o]y
3t ATE fer (M) SR o] HARE B8 45 7¢

o)l Fhsstod B T &4 B AR Aolo] ¥
Bixglo] Q= NS KO} E. faecalis®} E. faecium?t
o rer (M) SARL] o] o] 9 Aoz wekElc)
(Huys 5, 2004). =ifellA = HEAol 21 AL
FAEZ 0] ol 77 thFom ARgEo S 25
of thet HAES E S flste] FF Bot @

S b R m[

on m[

-

2 At Bag Ao R woEn
o ATolA Helgt ) HelFel w2 R o

tet (M) A2 Algs 2422 743 24
4g A3 349 Fad 15O BRI
faecalis pigs isolate®] -9 E. faecalis &
pneumoniae, C. septicum®} 7] 15 1of 9Jx|sl¢ich.
E. faecium chickens isolatet= C. dificile®} Tn 5397 T
et M) 22 TFl Salislen o] A= Agersd
5(2006)2] AFoA EA3E E. faecium (DQ223244)
7} 100% A 5A4S EAoh 15 U E. faecium, E.
faecalis®}t ©ES] S. aureus7} -2 15 A
o} et 22 3718 2520 FAL ter (M) AR
7} 3Z3tE]o] Q)= conjugative elementsof] WE F o2
A o FY EejFe}t EFo| B ter
M) F--AE Agers¢p 5(2006)9] AFZATe; FALSE
A T BT FAA o5 datE S 2
o] Y SY2HY 442 BAEA Gtk &

ZD]_
T
=5 A3} B3 229 —L‘i’:a] 7+o] tlorst oA A
ity
o] ¢

)
2
-~ 1
[ o

“

Uy 74]5 :}7} Zds %}B‘GP *%W} LA 98

AoR *@Z,‘%E}.

FUNA Hog2 Axdt AL tet (M) FAA}
of tigt A71ME B4 EATES HEZAo|S™
ARy Aol 712 AErt g Aoz AzhEojzl

23 tet (M) SAXQ} GAKSE o8] F72 HEE:
*}Ol—é’:?& Uig o §-47e A7 SFEHOE o]F
oj Aok & Ao g AtmErh

2 B

4% 9 BuelA dEatolZac] Y-S teh
L E. faecium3} E. faecalis& E2]3}t] tet (M) AR
o] F7IMEE BNt & A+ A E5(=ANE
of & WA, Bl A% EL HuolH 25049) AR E
N3t 7439] E. faecium3} E. faecalisE E-2]5}o]
HEzAol2 Y YAAS ANT AT} B4 55
(6.8%), 274 625(8.1%), WA 637(85.1%) 2 LIe}
o 229 FpeFe 289 EERF WAL
‘:'/ﬁ, 6.8%, A3t 34%849] tet M) §-2A} primerE 9|

£ PCR AAMZAT} Z}71o] Eo] ZEZEWMEE SlE ¢
M‘iiﬁ}- Tet (M) 574 G714 € A} E. faecalis F
TFE= E. faecalis 20074-s-1 (DQ223248)2} 99.9%, E.



F150M Bl EctAL0| 22 thy 3

EA Y ERAS SN SYTY 149

Jaecium EZd5+ E. faecalis 18836-5-2 (DQ223238),
E. faecalis strain DS16 (M85225), E. faecalis strain FO1
(X92947)¢} 97.8% 2] A5/3S Rt =HAEolA
B3} E. faecalis= E. faecalis 20074-s-1 (DQ223248)
9} E. faecium 9830409-1(DQ223244) A7] X B2} 97.2%,
ol Al Brldt E. faecium2 E. faecium 9830409-1
(DQ223244)T} 100% Y 2)/dS WEFSITt o] dtofA
gt S Helsek kadFol tigh ter (M) F-3 2}
AE4 wHoR $AH ZAWAS BN AT 37

L Lo
o a3 1FoR RETS B 4 Uitk
o
Fagd

deldt, 29, 94574 & &, A4, A4, ded.
2007. 745 R A& Alatol g aH8A WA <k

A ZAL LB BulolA Beld e % 3T
o GAA Y P 2L BRFYFFRAS
Z] 31(1): 41-49. '

FEUSAAER, SYSo)abah. 2007, 4 A WA
T A AA 5 D& S 5o ekl 67-69.

A&7, o8], WA G, vl Y, A A 2007, 7h3 F-
A3 At g FAFA WA Fd 2ALL & B
oA el e thak W Atk o] SR WA
A &AL Fha e o g B A w8 A 31(1): 21-29.

A&7, o8, WA, vhalad, A A% 2007 714 f-¢)
A& Aol gt A WA A 2AL L B X
oA Zelg ddst @ Ao FAA WA
U BAL S0 B 5 R 2188 2] 31(1): 31-39,
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