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Prevalence of antimicrobial resistance and integrons in
extended-spectrum [-lactamases producing Escherichia
coli isolated from Nakdong and Gumho river
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This study was conducted to investigate the antimicrobial resistance, presence of [-lactamase genes and
integrons in 83 ESBL-producing Escherichia coli isolated from Nakdong river and Geumho river in
Daegu. Among the (-lactam antimicrobials, all isolates were resistant to ampicillin, cephalothin, cefa-
mandole and cefotaxime, followed by piperacillin (98.8%), ampicillin/sulbactam (86.7%), aztreonam
(60.2%) and cefepime (59.0%), whereas resistance to piperacillin/tazobacram, ticarcillin/clavulanic acid
and cefoxitin was less than 30%. Many of the ESBL-producing Escherichia coli were also resistant to
non-f3-lactams antimicrobials such as nalidixic acid (83.1%), sulfonamides (72.3%), ciprofloxacin
(62.7%) and gentamicin (38.6%). All isolates showed resistance to seven or more antimicrobial agents.
The most frequently detected gene was blatem+crxm (49.4%), followed by blacrxm (27.7%), blatem
(6.0%) and blaoxa (1.2%). But blasny was not found. Class 1 integrons were found in 61.4% (51 iso-
lates) of isolates, however, class 2 and 3 integrons were not detected. The results showed water from
Nakdong river and Geumho river is contaminated with ESBL-producing E. coli isolates. These results
suggest the need for further investigation of antibiotic resistant bacteria to prevent public health impacts
in the water environment.

Key words : River water, E. coli, Antimicrobial resistance, ESBL, Integron
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(Peak -5, 2007; Ferreira da Silva -5, 2010; Reinthaler
2, 2010), Egh Ik A 7 - 1 1%
= &l A WAdtol AEE 5 ol el
Al ol A WA EAle seRATE S|
oA EA7F 2 4 AUt
Integron U] gene cassettesol|+= o] 7}A] YA W
A FARE Eselal Qlo, plasmid®} transposon=-
£9 integron®] AT A WA e A
dtof| 83 9 ghth(Martinez, 2009). 2719 in-
tegrase (int 1) geneo] w2} 427 9] integrono| 2Q1L]
3 Qo o] class 1 integron2 13-2-AdatoA 7}
Z &o] e Qlal, AW T e WA Bl
tH(Yu 5, 2003; Cambray 5, 2010).
Extended-spectrum [-lactamases (ESBL)= 7}<=£3]
A7 oS WS 4 F penicillin Byt ofyz}
cefotaxime} ceftazidime 72 34|t cephalosporins 2!
aztreonam -] FR 9] FAYA = ZHpE SR N, g
HO & clavulanic acid®} sulbactam 5 f-lactamases in-
hibitore]]  oJsfj A= o] A== EAo] Uttt
(Oliver &, 1999). 1980t o]% off vpeto A thF
7% 2] ESBL Ad+t=7F £ =il glem, 11 &
AUl E5F Z7skal Itk ESBLS 32 Escherichia
(E). coli®} Klebsiella (K) pneumoniae| x| &3] A
1 glor, o]E §XA}= plasmidof &J3f thE
FToz A Aupd 4 Uth(Baquero 5, 2008). =]
oA 1990t % ESBLO 247} H< B H o]
%, ESBL& A4beh= w37 S7kskar qlo] YAdol
Al - AR FAIR REAL Stk B=o] X
=°] ESBL = 3V & 8 sPoA HEEL
1l 0|52 &3 = TEM, SHV, OXA 2 CTM3 =
o9 theFsto] Al WAEE oAM= Fast
Al cpFojAol & Ao AR ETHKim, 2008; Kim
<, 2012, Jang 5, 2013).

=

SEE B BAS AL PA AZolH £
o o S, BEAS YFAE Sof B2
SER] ARE o5 FEE gAY 449k 4
845 FREL Yk o)W AL FER}
3o 25 ESBL A E coli s l‘%ﬂlﬁ} i, ol
278 OeR AR AL ESBL 84 U

integrons®] EEZE orolH 112} 39Tt
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Cefotaxime WA E coli9 2¢l

20119 145 R2€704] 957 79 107 sk
%o 127 sh Adomiy o 194
128]0] A % 264749] shH5E AT A3
gF 343500 mL)= ice boxo] YiL A= Ht
24 Aol Bakelnh AT B B xgo) ¢l
B 30~-300709) A Ao ¢ =S @A
34 3(10°, 10" Y 10°), cefotaxime (2 pg/mL, Sigma,
USA)o| & 7}=l MacConkey agar (Oxoid, England) 3
T R]e] a2A EEgh ohg 37°Coll A 18A17F uij%F
SHch £ coli 2 SJHEE WS B o 4~57)8
Aeislo] EMB agar (Oxoid, England)of] 37°Cof|A] 18
A7 djre %, B4A HEE Ue gehe Al
slo] A5kt HARe} Vitek 2 compact (BioMerieux, S.A.,
France) & ol &-5to] 54 8}%ir.

g 2357

B

ESBL MA FFO| A=

ESBL A #3F9] 2218 Clinical and Laboratory
Standards Institute (CLSI, 2012)9] 7|&of wialt| A=
SR O 2 AA)EF9IT FA]9HS Mueller-Hinton broth
(Oxoid, UK)®]l 55k 37°Col| A 2~4A1 2+ st
o+ =% & McFarland No. 0.52 ZA3 & HAHE

0]-2-5}¢] Mueller-Hinton agar (Oxoid, UK) ¥ |
Aol L2A =S -2, ceftazidime (30 ug)T} cefta-
zidime/clavulanic acid (30/10 ug), cefotaxime (30 ug)=}t
cefotaxime/clavulanic acid (30/10 pg)o] g5 tjA3
£ 1 37°CollA 16~18A17t viF & o A )]

715 ST T tiIAtolof|A s At
oJgk ‘?4 qIth & =2717F 5 mm o4O = 2= ESBL
A FFE B8

FIH 2+ NE

YA 2 AF -2 Baver 5(1996)9] tiA= g
APHE olgsko AAISEAAL, WA o= CLSI (2012)
o] 71zol uwet d=shRich ARER FAAl Haa
(Oxoid, UK)+= ampicillin (10 pg), piperacillin (100 pug),
ampicillin/sulbactam (10/10 pg), piperacillin/tazobacram
(100/10 pg), ticarcillin/clavulanic acid (75/10 ug), ceph-
alothin (30 pg), cefepime (30 pg), cefotaxime (30 ug),
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cefoxitin (30 ug), ceftazidime (30 pg), cefamandole (30
ug), aztreonam (30 pg), imipenem (10 pg), gentamicin
(10 ug), ciprofloxacin (5 wg), nalidixic acid (30 ug)
sulfonamides (300 ug)s 16Zo|Uct FAA| A
ANES Y3t BEFHFF=2 E. coli ATCC 259225 A&
ek,

Genomic DNA F&

Aol T genomic DNA &2 boilingt . &
A A 3FH tHMazel 5, 2000). 7Hes] A3}, tryptic
soy broth (Oxoid, UK)ol| &&35}o] 37°Cof| 4] 18~244]
7t 2 st 42+ B/ 1.0 mLE 13,000
pmof| A 287 AR g F A AAT o
i 5 0.5 mLz2 A F&siqich o F/-2
= 3 5t 13,000 rpmof| 4] 10E
ARt & ASHS F5to] template DNAZ

Abg-ah e

A sH

HZ=

B-lactamase RV} ¥ integron &A=

TEM, OXA, SHV, CTX-M, class 1, 2 2! 3 integron2]
AES 93t PCR primer+= Table 13} Tt} PCR HH-$-
2 2X TOPsimple DyeMix (aliquot)-HOT (Enzynomics,
Korea)ol Z}2+2] 10 pmol primer 1 WL2} template DNA
LS He F 97E SRS Akl HE 0
o] 20 uL7} E A 3}¢] Tprofessional Thermal Cycler
(Biometra, Germany)E ©|-8&35}o] 435} t}h. PCR Hb
& 22 o] HAFAS(Table 1) Wi F&5fo

Table 1. Primer Sequence for PCR analysis

%7] denaturation 3, denaturation, annealing, extension
A4S HHESlal 2| extensiond A ASYTH FE
H AHE-L 1.2% agarose gelof| 4] 100 VE 30&-71 7,<j7]
955 AASH FT UV transiluminator (Biometra,

olg-3to] Belstelrt.

Germany) =

at

ESBL &Y £ coli

cefotaxime (2 pg/mL)o] H7tE MA FHIhuf =] o) A
Z 20959 E. coli 7} E8]E) %o, ESBL A #+F
o] FRIANH AT} o]F o 5 83577 ESBL A E.
coli 2 31 =it}

SYH 2=y NE

ESBL #/d E. coli o th3t A A4 AldS
AR A= Table 29 Zdrt. Blactam#] YA
9] 7% penicillinA] o] & ampicillin®]] 100%, piperacillin
o 98.8%2°] /&2 et lch B-lactamase A A
9] Z¢ sulbactam/ampicillin®]| 86.7%, piperacillin/
tazobacramo]| 18.1% 12|31l ticarcillin/clavulanic acido]|
16.9%2] Y& YeF ATt cephemA ] 79~ ceph-
alothin, cefotaxime % cefamandoleo] t)3}o]= FA|+
2E7F YAS YEMY AL, cefepime, ceftazidime 2
cefoxitinof| = 27+ 59.0%, 28.9% % 6.0%2] YWAES
e 21T} Monobactamr 7] Q1 aztreonamo]| = 60.2%2]

Primer name Sequence ('5 t0'3) Annealing temp. (°C) PCR product size (bp) Reference
TEMR  ACGCTCAGTOGAACGAAAAC g 1150 Belaous 51999
SIVR  TTAGCGTTGOCAGTGOTCS 0 s Piout 5(199)
CTXMR  ATGATTCTCGOCGUTGAAGEC @ Coqe 52002
OXAR  TOCGAGTTGACTGCOGGGTTG o o0 Sievard 52001
WILR  ACATGOGTGTAAATCATCGTCG @ Mz 52000
WIZR  GTAGCAAACGATOACCAAATG @ s Maze 52000
WIS ACGGATCTGCCAAACCTGACT @ Nase 5000
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Table 2. Antimicrobial resistance patterns of 83 ESBL-producing
E. coli

No. (%) of

Classification . .
resistant strains

Antimicrobial agents

Penicillins Ampicillin 83 (100)
Piperacillin 82 (98.8)
[-lactamase inhibitors Ampicillin/sulbactam 72 (86.7)
Piperacillin/tazobacram 15 (18.1)
Ticarcillin/clavulanic acid 14 (16.9)
Cephems Cephalothin 83 (100)
Cefepime 49 (59.0)
Ceotaxime 83 (100)
Cefoxitin 5 (6.0)
Ceftazidime 23 (28.9)
Cefamandole 83 (100)
Carbapenems Imipenem 0 (0)
Monobactams Aztreonam 50 (60.2)
Aminoglycosides Gentamicin 32 (38.6)
Quinolones Nalidixic acid 69 (83.1)
Ciprofloxacin 52 (62.7)
Other Sulfonamides 60 (72.3)
WAES YEMI oY, carbapenemsZ| Q] imipenemo]|
dotol Y #FE & F= gloick

Non-B-lactam7| 3} A| 2] 7L-of 204 nalidixic
acidof| 83.1%, sulfonamides®] 72.3%, ciprofloxacin ©f
62.7% 12|11l gentamicin®] 38.6%%] WA ES LEMY
ek ESBL AMY E. coli = FAl5t R4 AHEE
7% o1 Aol WS UEh Sltk(Table 3).

ESBL {ZII9} integron9] ZE2 8t PCR

% 83229] ESBL A4 E. coli & t)A}0.2 ESBL &
A AW blarem, blasuy, blaoxa, blacrxm R blaoxa) L in-
tegron (class 1, class 2 ¥ 3 integron)2] A& AA|SH
ZATH= Table 49} Z-9Fch. ESBL A4 #-329] 84.3%(70
F)7F & FF o4 ESBL {AAE EA8taL A%
o, blaremscrsm AR} 49.4% 412 IV w
o] AEHNL, o2 blactxm, 27.7% (235F), blarem
6.0% (5%) 2 blaoxa, 12% (132)2] <=o|git}. uhd
blasny A = FAlTE HFolA HEEA &k
Class 1 integron> ESBL A4 52] 61.4% (515)]
A HEE SO0, class 29} class 3 integronS F-A| 4

oA HEEA U
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ESBL A4 2 wWeoly A4 7HdEl =gty
A ¢kan Agsteut, SARE R 5 oY FAEE Fot
of £F37oz ‘%E]-(Baquero = 2008). E3]
ESBL A4 4= plasmidE F3to] o2 w2
2 g7 Aubd 5 olo] ZAAA A o] 58S H5
gk Aletol JAAZS AFYd F8 =3t wjAE 5=
91 tH(Bradford, 2001).

2t £0] ESBL A4 #5= IWE vEsto] o
2] vehe] 7t shd FoRREH HeRa 511 it}
(Kim %, 2008; Chen 5, 2010; Dhanji 5, 2011; Jang =,
2013). o] ALoJAE % 83%¢] ESBL g g E. coli
7t QER L 9JQste] 521 Q= Y= 25

7o 2y feEo|, o] ESBL *é“é v}%t A
N7HA] BakE]o] 9)e-S geldr 4= Qleith ESBL AY
A E. coli + penicillinA|(ampicillin & piperacillin), ceph-
alosporin|(cephalothin, cefamandole, cefepime ¥ cefo-
taxime), B-lactamase A A|(sulbactam/ampicillin), mono-
bactam 7] (aztreonam) 241 o} g} non-B-lactam &HAY A
¢l nalidixic acid, ciprofloxacin 2 sulfonamideso]| = =
< WEES Uetlgleh old3t Aate FAIRE A8
AY] FRolAe thar ZFol7F AAAINE ESBL A3
E. coli’= B-lactam 9l o}ujz} non-B-lactam 3 Y A
o] =o YALS Wtk oA AASe] Ao} &
AFSFATHKim 5, 2008; Chen %, 2010; Kim 5,
2012). $HH o] A4 ESBL A4 E. coli = %=
7 o] ofAlel W& Hof, ESBL A4+ T
AW w0l A= 2T 4= AAHKim 7,
2012).

ol A+te] A3} ESBL 3/d E. coli ol 4] TEM, OXA
9 CTX-M3 p-lactamase’} ERlEQlon, o]& =
CTX-ME(77.1%)3} TEM&(55.4%)0] 7}4 o] A%
g9ic}. ol AlZl Zhwel 2t ahd 9 SEeol
A Belgl ESBL A4 2ol A 714 ashs ESBL
$73o] CTXH 3} TEMAolels BTst o] AT
=9 Aatel UAsHYTHLu 5, 2010; Chen
2010; Dhanji 5, 2011; Jang 5, 2013). 3+ ESBL A}
A E. coli 9] 84.1%~= 3t Z£= o]A}9] B-lactamase &
AAE BAstal olo] Fasol el 8A A =9
ol wo FFEATH R Q& 7t 5= Sl
ChBradford, 2001). CTX-M3& ESBL-2 plasmido] 2]}
WA, RS 7]EEold o A|SolA ol
TEM# o} 5.2 SHVE ESBLI} JALSHA|RE, cefo-
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Table 3. Phenotypes of antimicrobial resistance in 83 ESBL-producing E. coli

Multiplicity of resistance

7

13

15

Resistance patterns No. of isolates (%)
AM,PRL,SAM,KF,CTX,MA,NA 2(2.4)
AM,PRL,SAM,KE,CTX,MA,S3 1(1.2)
AM,PRL,SAM,KF,FEP,CTX,MA,ATM 5(6.0)
AM,PRL,SAM,KF,CTX,MA,CIP,NA 1(1.2)
AM,PRL,SAM,KF,CTX,MA,NA,S3 22.4)
AM,PRL,SAM,TZP,TIM,KF,CTX,MA,S3 1(1.2)
AM,PRL,SAM,KE,FEP,CTX,MA,ATM,S3) 2(2.4)
AM,PRL,SAM,KF,FEP,CTX,MA,GM,S3 1(1.2)
AM,PRL,SAM,KF,FEP,CTX,MA,NA,S3 3(3.6)
AM,PRL,SAM,KE,CTX,MA,CIP,NA,S3 4(4.8)
AM,PRL,SAM,KF,MA,CTX,GM,NA,S3 4(4.8)
AM,PRL,TZP,KF,CTX,MA,CIP,NA,S3 1(1.2)
AM,PRL,KF,CTX,MA,ATM,GM,CIP,NA 1(1.2)
AM,PRL,SAM,KF,CTX,CAZ,MA,CIPNA 1(1.2)
AM,PRL,SAM,TZP,TIM,KF,CTX,FOX,MA,S3 1(1.2)
AM,PRL,SAM,TZP,TIM,KF,CTX,MA,CIP,NA 1(1.2)
AM,PRL,SAM,TIM,KE,CTX,CAZ,MA,ATM,S3 1(1.2)
AM,PRL,SAM,KF,FEP,CTX,CAZ,MA,ATM,NA 1(1.2)
AM,PRL,SAM,KE,FEP,CTX,MA,GM,NA,S3 1(1.2)
AM,PRL,SAM,KF,FEP,CTX,MA,CIP,NA,S3 2(2.4)
AM,PRL,SAM,KF,CTX,CAZ,FOX,MA,ATM,S3 1(1.2)
AM,PRL,SAM,KF,CTX,CAZ,MA,ATM,CIP.NA 1(1.2)
AM,PRL,SAM,KF,CTX,MA,ATM,GM,CIPNA 1(1.2)
AM,PRL,SAM,KF,CTX,MA,ATM,CIP,NA,S3 1(1.2)
AM,PRL,SAM,KF,CTX,MA,GM,CIP,NA,S3 2(2.4)
AM,PRL,SAM,TZP,KF,CTX,MA,ATM,GM,CIP.NA 1(1.2)
AM,PRL,SAM,KF,FEP,CTX,MA,ATM,GM,NA,S3 1(1.2)
AM,PRL,SAM,KF,FEP,CTX,MA,GM,CIPNA,S3 1(1.2)
AM,PRL,SAM,TIM,KF,CTX,MA,GM,CIP,NA,S3 1(1.2)
AM,PRL,SAM,KFE,CTX,MA,ATM,GM,CIPNA,S3 2(2.4)
AM,PRL,SAM,KF,FEP,CTX MA,ATM,CIP,NA,S3 5(6.0)
AM,PRL,SAM,KF,MA,CTX,FEP,ATM,CIP,NA,S3 1(1.2)
AM,PRL,SAM,TZP,KF,FEP,CTX,MA,ATM,NA,S3 1(1.2)
AM,PRL,SAM,KE,FEP,CTX,CAZ,MA,CIPNA,S3 1(1.2)
AM,PRL,SAM,KE,CTX,CAZ,MA,ATM,GM,CIP,NA 1(1.2)
AM,PRL,SAM,KF,FEP,CTX,CAZ,MA,ATM,CIP.NA 2(2.4)
AM,PRL,SAM,TIM,KF,FEP,CTX,CAZ,MA,ATM,S3 1(1.2)
AM,PRL,SAM,TZPKE,FEP,CTX,CAZ,MA,ATM,CIP.NA 1(1.2)
AM,PRL,SAM,TZP,KF,CTX,MA,ATM,GM,CIPNA,S3 1(1.2)
AM,PRL,SAM,KF,FEP,CTX,CAZ,MA,ATM,GM,CIP,NA 3(3.6)
AM,PRL,SAM,KF,FEP,CTX,CAZ,MA,ATM,CIP,NA,S3 2(2.4)
AM,PRL,SAM,KFE,FEP,CTX,MA,ATM,GM,CIP,NA,S3 3(3.6)
AM,PRL,SAM,KEMA,CTX,CAZ,ATM,GM,CIP,NA,S3 1(1.2)
AM,PRL,SAM,TZP,TIM,KF,FEP,CTX,MA,ATM,CIP,NA,S3 3(3.6)
AM,PRL,SAM,KF,FEP,CTX,CAZ,MA,ATM,GM,CIP,NA,S3 3(3.6)
AM,PRL,SAM,TZP,TIM,KF,FEP,CTX,CAZ,MA,ATM,CIPNA,S3 1(1.2)
AM,PRL,SAM,TZP,TIM,KE,FEP,CTX,FOX,MA,ATM,GM,NA,S3 1(1.2)
AM,PRL,SAM, TIM,KF,FEP,CTX,FOX,MA,ATM,GM,CIP,NA,S3 1(1.2)
AM,PRL,SAM,TZP,TIM,KE,FEP,CTX,CAZ,MA,ATM,GM,CIPNA,S3 22.4)
AM,PRL,SAM,TZP,TIM,KF,MA,FEP,CTX,CAZ FOX,ATM,GM,NA,S3 1(1.2)
Total 83 (100)

*AM, ampicillin; PRL, piperacillin; SAM, sulbactam/ampicillin; TZP, piperacillin/tazobacram; TIM, ticarcillin/clavulanic acid; CF, cephalothin;
MA, cefamandole; FEP, cefepime; FOX, cefoxitin; IPM, imipenem; ATM, aztreonam; GM, gentamicin; CIP, ciprofloxacin; NA, nalidixic acid; S3,

sulfonamides.
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Table 4. Detection frequencies of ESBL genes and integrons detected in 83 ESBL-producing E. coli

ESBL genes (%)

Integrons (%)

TEM  CTX-M TEM+CTX-M  OXA SHV
5(6.0) 23(277) 41 (49.4) 1(1.2) 0 (0)

Not detected intl1 intl?2 intl3
13 (15.7)

Not detected

51(61.4) 0 (0) 0 (0) 32 (38.6)

taximeo]] gt Al o] ceftazidimeo] H|3[|A Abch 2o
2 73t EAJo] Qlth(PatersonT} Bonomo, 2005). o]
Ao M E CTX-ME A7 HEH 645 cefo-
taximeo]| sl A= 100% /A2 UEFH AATE, cefta-
zidimeo]| A= 20.5%4te] HAS YERy QI

OXAd¥ [-lactamaser= oxacillin®] tf3t 7}=E3) &
S 7IX|= G4 Pseudomonas aeruginosa®l| A &
5| IAE= Ao g2 delA Stk Weldhagen -5, 2003;
Lee 5, 2005). =W 3l oAl OXA3 ESBLL 37w}
Fit7r o = RE EeEEH E coli oA Hilz} il Q)
3(Kim %5, 2008; Jang 5 2013), o]¥H dALoA = OXA
ol gt FolA HEEH Uk ¥ SHVE B-lactamase
= ol¥l Aitolld AEEA okth 18y SHVE
B-lactamase= Lee 5(2007)°0] FAFR| S 3l- oA EE
% K. pneumoniaeo]| A HE 113k w} Qlch

gHH oW Ao A HEE TEM, CTX-M % OXA
ol gk ESBL §-43 9] 412 AAISHA] otA]
9k 7AW A st e =R Ze)E ESBL
A FFo| A CTX-M-3, CTX-M-14, CTX-M-15,
CTX-M-27, TEM-1, TEM-52, TEM-116, TEM-171,
OXA-1 ¥ OXA-4 59| tefgt &7 F4g o] HaL
i gJOom(Kim 5, 2008; Kim 5, 2012; Jang 5,
2013), o5 $AFE o4 AR5 o8 g
S48 AP A 4TS Ueiel
Th(Jeong, 2004; Kang %, 2005; Lee 5, 2005; Lee 5,
2009; Lim 5, 2009; Cho 5, 2011). o|&st Atz &
o] ESBL 4 w350 oJBA % SHeE F4d
HAeA= As] & 4 §IAINE ESBL f-4A7 4
% @40z A @ & 98 ojujsich B4 oful
Aol A AEE TEM, CTX-M 2 OXAF o] thafA]
= #7140 2412 B8 gAYl 7ol Yadk A
o= gziect g oWl Aol M ESBL A4 #F
2 YebgA|E, ESBL & WA §-427F HEEH A
&2 135:(15.7%)° Hslirl= =718 A7 28
3 e AzkEL,

Integron& 5 7k of2] 74 WA §AAE
Fomd cAUdTe wde] Fad due
Aoz oFeA 9 tHMartinez, 2009; Su =, 2012).

ee )
(E ol g

)
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Aol A= ESBL A4 E. coli ®F7} 8% o449 oF
Aol W= HQl ohAWATFol o™, integron
ESBL XA E. coli &) 61.4%°| A EIE it o]= =
9] FA7FoA &% ESBL A4 thdwF-2] 65.2%
7} integrong E-G3FaL 1% th= Chen 5(2010)9] 2
et FAFSEATE LU Su 5(2012)0] F=9] FA|
o}7o 2 xe Halg ESBL A E coli |42 85.7%
o AR wota, megrek §Re] A EAolA
Zr7F 11% 9 3.6%9%] A Hrb= =9t (Rossere}
Young, 1999; Laroche 5, 2009). o]+= AA|7t X F4=9]
o Aol 7Ileke Aoz AYztEth(Takasu 5,
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