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Antimicrobial-resistant Escherichia coli isolated from
dogs and cats at animal hospitals in Daegu
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This study was carried out to investigate the antimicrobial resistance profiles and resistance genes in
62 Escherichia coli isolated from dogs and cats hospitalized at animal hospitals in Daegu. E. coli iso-
lates showed high resistance to nalidixic acid (46.8%) and ampicillin (45.2%). Resistance to the other
antimicrobial agents was less than 30%, and no resistant isolates were detected for imipenem and
amikacin. Of the 28 ampicillin-resistant isolates, TEM and CTX-M genes were detected in 16 (57.1%)
and 11 (39.3%), respectively. The aadA gene was found in 4 (26.7%) of 15 gentamicin-resistant iso-
lates, and strd-strB gene was found in 10 (66.7%) isolates. The sul I and sul II genes were detected
in 11 (61.1%) and 14 (77.8%) of 18 trimethoprim/sulfamethoxazole-resistant isolates, and fetB gene in
9 (81.8%) of 11 minocycline-resistant isolates, and cml4 gene in 2 (22.2%) of 8 chloramphenicol-re-
sistant isolates. The gnrB and gnrS genes were found in 3 (10.3%) and 1 (3.4%) of 28 nalidixic acid-re-
sistant isolates, respectively. Whereas, none of the SHV, CMY-2, tetd, dfr la and dfir VII, and gnrA
genes were found. Our results show a wide variety of resistance genes in E. coli isolates from dogs
and cats. This study also represents the first report of gnrB and gnrS gene producing E. coli isolates
from dogs in republic of Korea.
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A = of tjst A3 Ho]= extended-spectrum P-lactamase

(ESBL) A4 thAat2 AlA Aol Al B ik

ol 74 Ao WAS Ve = A WA (Carattoli, 2005; O'Keefe 5, 2010; Sallem %, 2013).
9 Edo] g43] FUkstaL i, ol A W B %o] ESBL §-3 A= &3] Y plasmid W o& Ui
At B WA FAATE AFROA R AEE dS A d FARer FEsk 1 A oA WS UErd
25t BA7F € 4~ 9tk (Normand 5, 2000). t}. 1990ty o|A7}x] TEMI} SHV3E ESBLo| 53

ol FAA WA S8 7149 she=
B-lactamase 2] AHAJo|t}. Wh & 4] penicillin 1k
ofuj e} 3, 44|t cephalosporin] 5-2] B-lactam Y]
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Hal QItKLiu -5, 2016). °]& FAF 2o CMY-2

2 plasmid W7} AmpC B-lactamase™= 715 HEE
QltiTamang 5, 2012a; Liu, 2016).
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o] 7 @ol AREEIL e AR FlolA =
ciprofloxacin} enrofloxacin®] Aokl A ALE-E] 11
UL, A B FEOA BF Fatt AR A
Al w7t Badt PYAR 7L UTHLim,
2012). Quinolone7| YA W/ o] oFA|S] A
]9l DNA gyrase®} topoisomerase IV -2 A}o] A
@] quinolone WA 2% E9](quinolone resistance de-
termining region, QRDR)9| ®o]o] &J3}t f/do] =2
7oz e QlthJacoby, 2005). Z| Lo+ plas-
mid Aol 24 3l= WA 82 xH(plasmid-mediated qui-
nolone resistance, PMQR)]| 2Jdt A7) A o] HIilx]
3L §lal, quinolone /Aol ¥ofdh= FHAE gnrd,
gnrB, qnrS, aac(6’)-lb-cr X gepAd F°| A STt
(Gibson &, 2010; Rodriguez-Martinez -, 2011).

gLo] 7jeF ol Qe Qb v W
Ak BA Qlo] ol sEollA A WY =
AE = AFE Ale] WA B WA FAARY
w3y} AuE 715381A Stci(Guardabassi 5, 2004).
FI7HA A AAA = 7)ot ardfolofA e of
QoA A WA A Aol Vemis
W2]uKSallem 5, 2012; Costa 5, 2008; Saenz 5, 2004;
Chang -5, 2015) =iUjollA] o]of HRtHEI= EF
(Cho =, 2013).

o] Qo] BAe thAel FEH] el 5
ot mopolm e el ojgwe dAom B4y
A WA e ZASIEL Ea T 7 o]4re] oty
o WAE 2l ol chaai
dat U4 SRl BeETE Yohri Zoldt.

iR
(i

Iz 3 4"

A

o 22 33

HI

20129 1455 20159 128714 di7-2] 900 A=

B 94 £ 9 agelel] & 230
5728 3oL, 5799 NgEE Relaho] Aol FA

stk &4 7MAES MacConkey agar (Oxoid, UK)
of =sto] 37°Col| A 24A1%t viFsQict o+t
Q*‘Qh X122 EMB agar (Oxoid, England)o] &=

0ol 3 37°Cof| A 18A|7F H]—]MQ‘_ 5 g Fes
Uebd e Adgste] 4= E2] & VITECK 2
compac (BioMerieux, France)g 0] f3to] 2 E =A%}
sAck
X
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FAA A4/ AlF-2 Bauer 5(1996)9] vl A= 2
AAIBETE ARERE A H~=
(Oxoid, UK)+= ampicillin (AM, 10 pg), cefazolin (CZ,
30 pg), cefaclor (CEC, 30 pg), ceftazidime (CAZ, 30
ng), cefotaxime (CTX, 30 pg), imipenem (IPM, 10 pg),
gentamicin (GM, 10 pg), amikacin (AK, 30 pg), mino-
cycline (MC, 30 pg), nalidixic acid (NA, 30 pg), cipro-
floxacin (CIP, 5 pg), enrofloxacin (ENR, 5 pg), levo-
floxacin (LEV, 5 pg), moxifloxacin (MXF, 30 ug), tri-
methoprim/sulfamethoxazole (SXT, 1.25/23.75 pg) %
chloramphenicol (CM, 30 pg) 5 1650|3itt. F A+t
2 Miieller-hinton broth (Oxoid, UK)o|| %£3}o] 37°C
oAl 2~4A17F vfeksle] # %= McFarland No.
052 23 & HFHES 0]83}o] Mieller-Hinton
agar (Oxoid, UK) H#uj x| 1124 =33 o} &
A A3E dispenser (Oxoid, UK)Z E3}% T
3542°Cof| A 16~ 18A17F HjF & + A Y Z7|&
Z743}o] Clinical and Laboratory Standards Institute
(CLSL, 2012)°f A8t WA o7& BHsHH &
A A NS S1F EEHTR E. coli ATCC
259225 ARESHAT

DNA %=

SAlatol ti3t genomic DNA &2 boilingf] .2
AABLTE = tryptic soy broth (Oxoid, UK)ol &
SFof 37°CollA 18~24A13F 2 wljgsto] A2
49 1.0 mLE 13,000 rpmo]l A 287t %ﬁ%ﬁﬂf&
Az NS AAS t}S HF 222 (0.5 mLE A
shoith # Beole FE 2o 1087 Fhlg
13,000 rpmofl Al 10827F A3t & 5
F3lo] template DNAZ A3}t

EI[O :(0 o

ofHl e RHEXe HE

Zzo] aAlo] WA Uehl BAEE dAe
= TEM, SHV, CTX-M, CMY-2, aadA, strA-strB, clmA,
tetA, tetB, sul I, sul II, Dfvla, Dfy VII, gnrA, gnrB %
gurs 2 W R PES NS ASE
primer®} PCR ¥h-§-2 o] Ax59] W (Pagani
S, 2003; Séenz -5, 2004; Costa 5, 2008; Park &,
2016)0f] =3to] AAJeFITE -4 PCR ¥H3-2 Maxime
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pmol primer 1 pL®} template DNA 1 uL& 2,

WEE FREE A7Ist] A% wheero] 20 uL
Al 3Fo] Tprofessional Thermal Cycler (Biometra, Ger-
many) & o] &-3t0] SYFeL). PCR WHG271S 7]
denaturation -, denaturation, annealing, extension I}%
HHE 5l 2|2 extensionS AA|SFACE FE5 A
L 1.2% agarose gelol|A] 100 V2 3087 A7|d9=
AlA)%E 3 UV transilluminator (Biometra, Germany)

olg3to] Bhelshairt.

PCR PreMix (i-StarTag, Intron, Korea)o] Z+z+2] 10
= °

4
15
5

tu wo mo o

7Rl arekolof A EefH At 625 thet A
Al A/ Al A= Table 13} Zth NA (46.8%)
of 7H =2 WS UL, o AM (45.2%),
CZ3} SXT (ZHz} 29.0%), GM (24.2%), MXF (22.6%),
CEC, CIP, ENR} LEV (22} 19.4%), CTX9} MC (2
7} 17.7%), CM (14.5%) 2 CAZ (11.3%) <=0] i}, ut
H IPMI}F AKell WA}l #F= §lSlth A 625
Z 397(62.9%)7F AHEE T FF ool Al
s UEH AL, o]F 2457(38.7%)= 45F oA
S

FAA A e HEHAT. B0l 957(14.5%)

Table 1. Antimicrobial resistance of 62 E. coli isolates

£ 105 ol4e] A YA meck

=
oFAl WA B /AR HEES AHARE Ay
Table 29} 2t} AMo| WS Kl FA 285 5
TEM SA-R= 162(57.1%)00| A, CTX-M &&= 11
F(39.3%)0ll A WA= At WhH SHVeF CMY-2 -3
A= ASEA gtk GMo| WS Hel 155 &
aadA FAA= 45226.7%) N A strd-strB - A= 10
F66.7%)°1 A HEE| STk SXTol W< K3l 185
2= sul I F-AR = 113(61.1%) 00 A sul IT GAA= 14
F(77.8%)0ll A HE= Ak BT dfir [a2} dfir VII -7
Az 3 = HESEHA Z8TE MCo| WAe Hel
115 5 tetB 7782 = 97(81.8%)0ll A1 HE= AAAIWE
totd SR T FE AEEA Ak omld §H7}
= CMeof W2l 85 5 25:(22.2%)0llA HE= T
gHH NAof| WdE yehdl 2975 e = plasmid
o] 7]¢1gt quinolone WA PMQR <QIZ}Q1 gnrd, qnrB
9 gnrS FAAEY] HES AAIRE A3 gnrBe} gnrS
TR 242 352(10.3%)2F 155(3.4%)7F HEE A

9t gmrd A= HEEA] okt

No. (%) of resistant strains

Classification Antimicrobial agents
Susceptible (%) Intermediate (%) Resistant (%)
Penicillins Ampicillin 32 (51.6) 2(3.2) 28 (45.2)
Cephems Cefazolin 29 (46.8) 15(24.2) 18(29.0)
Cefaclor 48 (77.4) 2(3.2) 12 (19.4)
Ceftazidime 54 (87.1) 1(1.6) 7(11.3)
Cefotaxime 47 (75.8) 3(4.8) 11 (17.7)
Carbapenems Imipenem 61 (98.4) 1(1.6) 0(0.0)
Aminoglycosides ~ Gentamicin 47 (75.8) 0(0.0) 15(24.2)
Amikacin 58(93.5) 4(6.5) 0(0.0)
Tetracyclines Minocycline 48 (77.4) 3(4.8) 11 (17.7)
Quinolones Nalidixic acid 33(53.2) 0(0.0) 29 (46.8)
Ciprofloxacin 45 (72.6) 5(8.1) 12 (19.4)
Enrofloxacin 46 (74.2) 4(6.5) 12 (19.4)
Levofloxacin 50 (80.6) 0(0.0) 12 (19.4)
Moxifloxacin 44 (71.0) 4(6.5) 14 (22.6)
Sulfonamides Sulfamethoxazole/trimethoprim 42 (67.7) 23.2) 18 (29.0)
Phenicols Chloramphenicol 50 (80.6) 3(4.8) 9(14.5)
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Table 2, Phenotypes of antimicrobial resistance and resistance genes detected in antimicrobial resistant E. coli isolates

Isolates Origin Antimicrobial resistance pattern Resistance genes detected
EC 12-7 Dog NA, MXF -
EC 12-14 Dog AM, CZ, CEC, CTX, GM, MC, NA, CIP, ENR, LEV, MXF, SXT, CM TEM, CTX-M, sul I, sul 1, tetB, strA/strB
EC 12-42 Dog AM, CZ, CEC, CTX, GM, MC, NA, CIP, ENR, LEV, MXF, SXT, CM TEM
EC 12-56 Dog AM, CZ, CEC, CAZ, CTX, NA, MXF, SXT sul I, gnrB
EC 12-83 Dog NA, CIP, ENR, LEV, MXF, CM clmA
EC 12-90 Dog MC tetB
EC 12-114 Dog AM, CZ,NA, SXT TEM, sul I, sul II, gnrB
EC 13-17 Dog AM, CZ, GM, MCNA, CIP, ENR, LEV, MXF, SXT TEM, sul I, sul II, strA/strB
EC13-22 Dog AM,MC TEM, tetB
EC 13-37 Dog AM, GM, MC, STX TEM, sul I, tetB
EC 13-38 Dog NA -
EC 13-39 Dog AM TEM
EC 13-59 Dog AM,NA TEM
EC 13-101 Dog AM, CZ,GM, MC TEM, aadA, tetB, strA/strB
EC 13-118 Dog AM, CZ, CEC, GM, MC TEM, aadA, tetB, strA/strB
EC 13-129 Dog AM, GM, MC, NA, SXT, CM TEM, sul I, sul I, tetB, strA/strB
EC 13-131 Dog AM,GM, NA TEM
EC 13-139 Dog AM, CZ, CEC, CTX, GM, NA, CIP, ENR, LEV, MXF, SXT, CM CTX-M, clmA
EC 13-140 Cat AM, CZ, GM, MC TEM, aadA, tetB, strA/strB
EC 13-146 Dog AM, CZ, CEC, CAZ, CTX, GM, NA, SXT TEM, CTX-M, aadA, sul II, strA/strB, qnrB
EC 13-149 Dog AM, MC, NA, SXT, CM CTX-M, sul II, tetB
EC 13-155 Dog NA, SXT sul 11
EC 13-163 Dog AM, CZ, CEC, CAZ, CTX, NA, CIP, ENR, LEV, MXF, SXT, CM TEM, sul Il
EC 13-164 Dog AM, CZ, CEC, CAZ, CTX, NA, CIP, ENR, MXF, SXT CTX-M, sul I
EC 14-2 Dog AM,CZ -
EC 14-4 Dog AM, MC, NA, SXT sul 1, sul 11
EC 14-7 Dog AM, CZ, CEC, CAZ, CTX, GM, NA, CIP, ENR, LEV CTX-M
EC 14-16 Dog NA -
EC 14-28 Dog NA, SXT sul 11
EC 14-49 Dog NA, CIP, ENR, LEV, MXF -
EC 14-64 Dog AM, CZ, CEC, CTX, GM, .MC, NA, CIP, ENR, LEV, MXF, SXT, CM CTX-M, sul I, sul I, strA/strB
EC 14-75 Dog AM,NA, SXT sul I, sul IT
EC 14-91 Dog AM,NA TEM, CTX-M
EC14-121 Dog AM,CZ, CEC, CAZ, CTX, GM, NA, CIP, ENR, LEV, MXF CTX-M
EC 14-123 Dog NA, CIP, ENR, LEV, MXF qnrS
EC 14-127 Dog CM -
EC15-3 Cat  AM, CZ, CEC, CAZ, CTX, GM, NA, CIP, ENR, LEV, MXF, SXT,CM  CTX-M, sul I1, strA/strB
EC 15-83 Dog NA -
EC 15-105 Dog AM, CZ, CEC, CTX, GM, NA, SXT CTX-M, sul I, sul I, strA/strB

*AM, ampicilliny MXF, moxifloxacin; CZ, cefazolin; CEC, cefaclor; CTX, cefotaxime; GM, gentamicin; MC, minocycline; NA, nalidixic acid;
CIP, ciprofloxacin; ENR, enrofloxacin; LEV, levofloxacin; SXT, sulfamethoxazole/ trimethoprim; CM, chloramphenicol; CAZ, ceftazidime.
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A FARE A UEtlith SR o A9
AE 22]9] o]A A& (Cho 5, 2013)21 tetracycline
(TC)of| 53.3%, SXT 43.3%, GM 40%, CIP 33.3%, CTX
30%, AK 26.7%, IPM 20%, CM 16.7% L CAZ| 10%
o A&} wjwsl & wf AREE thFES Al
gt WEES ok WA Yetstth 53] oyl A+t
of A IPMI}F AKof| W3l #5+= AT o= A
Al AHE TS 91t AGA Q] TR S oA

A A2 Al At 2ot A A AlEe
S AR A=A AEe] Ao 7]jld o=
Ay 7+E o

43t 7N

zasiuy
2hH Park 5(2004)2 the} = Aol W
oA CIP, GM, CM 4 SXTo| 76.9%~
53.8%9] =& WAES R3¢, Choi 5(2010)2
= O
=0

Jo
B
o -
o
£

GM, CM, CIP, ENR 9 CZo]| 92.6%~66.7%2] 1S
> WAES EAsGleh E3F o AqtoflA ARE
E oFA] Q]9 lincomycin, erythromycin, spiramycin, ty-
losin, penicillin, clindamycin, tiamulin, streptomycin,
carbenicillin 2 cloxacillin 53} 72 YA o = -
=2 YAo] BRI (Kim 5, 2004; Choi %, 2010; Kim
5, 201D E AL Qlo, U W} argfolof A YA
q BAL A7 e EEEldes o 4 A9

. Tgo] ThE AR50 ALEE FAAY FF7)
o1 Ao AHSE Z3t UASHA eot A
3l Tt Bz o FARE o] ¥l Ao &
AS Bl A EIF o AolA FARE B
=t

ol  AtolA AM WIS o= T
CTX-M, SHV ¥ CMY-2% B-lactamase®] 7
stk TEME §-42= AM A4 9] 713
o7 A%t FEI AbelA EeE tidtolA A
Z£%]31 Q)t(Brifias 5, 2002; Brinas %, 2005; Carattoli,
2005). o] Ao A= AMo| WS Hel thdtol
A TEME FAA7F 7 @ol d=% ek CTX-M
3 A= M2 FES] ESBLE 19861d U9
Mol A e thigatolA 2x= HiF(Matsumoto 5,
1988) o|F ol5 FAAS 2 AT FElA
Z715kal JtHOKeefe 5, 2010). oA = CTX-M-14
H AL AN S ol A Hzm mast o)
&Aoo 7 FolE il QJriLim 5, 2009; So 5, 2012;
Tamang 5, 2012a). o] Ao A CTX-ME {A =}
= AM WAt 39.3%0A A=A o= =W
=Y 49 AHelA 33.3% (So &, 2012)9F F=9]

o

=
Hir
flo
£ 2

m
<

2 A=
o 714

=
=
5

U
JUA

Hhe] 520l 4] 40.4% (Sun 5, 2010)2] 23} F-AlS)
Atk BFH $-2]9) o] A-H(Cho &, 2013) 9 Tamang
5(20122)9] 1.9%°] A= tha Zpol7h QI
CTXM §249] F4589] Holl S| 4] 4]
spAle] Abga o] 92 Ak AzhEch oW
Aol A TEMI} CTX-M& A9 AR cluster=
Ao Qotonl o5 §AA] Sl 3L 2
7| 9191 B 7449 2Pt Bad Jow Az
th B&o] CTX-M f-4AE 23l Q= 35+ TEM
9 %S SAo) B glof ESBL §AAE

AW oTe] A Aot 1ol e E coliol A
SHV3 W plasmidic class C B-lactamaseS &5 3lo}=
CMY-28 G| AZo] Huv} Hil §i(Carattoli
5, 2005; Sallem %5, 2013; Liu, 2016), = 7foll A=
CMY-2% FAA7E Hag Aol gl oiKTamang &,
20120) o]% AFOA] SHVE B CMY-27 74
AEEA &St

Streptomycin  (SM)°f] WAl
strd-snB SAAE 712 g2 ogRold Ea) @
a1 Qlal SM WAl F83%k 93he dtkLlanz 3,
2003). o] oA SMol that A A A
= AAIBHA] oot 54U AlF S| aminoglycoside ]| Ay
ARl GMeof| WS H HFE AR aadd%}
strdB A ZAS Belstart. AA 15 4
& ol Al GM WA aac3 (1~VI) f-4AeL
o] Qth(Saenz 5, 2004; Costa %, 2008). T]-290]
strA-strB SANE 7M1= F32E qadd SAAE 7}
Ar FEECE M| & MICE Uit Aoz
adHA U

2710 40915 ol4he) TC WA §A%7h kel
Rom, o HAFoA tetd A= AEEHA &L
tetB FRAARE HEEQUTE o= e} argfolo A &
¥ E. colio) A tetB FA7} 71 Hol HEE AT
£ Lanz 5(2003)9] Aateh= Ax|s}girt. ¥hH Sengelov
5(2003) TC WA o tetd FRAAE 7P Hol
B85l glekar 3T Costa 5(2008)2 TCol W
d= HEHdl E coli= INollA= tetd, IOl A=
B S04 ol AEEAHL Rusigch o
Aol A= SHRIEA] ESkAINE TC WA ool A &
7FA] 01449 ter AR EA= FAAo gt AFgh
Aot o] ltk(Bryan &, 2004)

CMol| gt WAL cmidzl floR 9=} 222}
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o] QUty. CMY] efflux pumps %
AR 2, A 2 oA 2 o
3 Qlth(S4denz 5, 2004; Chang
A+ 01]*1 cmld AR 252004 A

RoH, o]F = CTX-M FHAE FAlo] B
skl glel CM lﬂ’“ FRAAE e FAAeE &
e & AUAUTK(Sdenz 5, 2004).

Sulfonamidesol| WA 717 Q1 sul 112} sul I A A=
=739t Ateloll Al de] 3zt Qlrk SXTo| WA
Hol 18F & sul II AR} sul [ $AA= Hof ok
o] AEHol, ol¥ ATAEE] Ao} tha Aol
Q13 thLanz &, 2003). £3] 8= sul I3} sul II 87

A5 FAlol Bkl AATE ofl AtollA] dfi- Ta}
dfir VIl 138 4= HEE A QAR o] AFAFEo
olsl] Bir} il Qti(Chang 5, 2015; Saenz 5,
2004; Costa 5, 2008).

2|2 qnrd, gurB, qnrS 'L aac(6’)-1b-cr 2 PMQR
SR QAR obet Ao} Tope] 3 o
oA I Z2A|7F F2lEal QItH Aslantag, 2007; Gibson
= 2010; Liv 5, 2012; Liu %, 2016). /o] o]=
PMQR Z A= ESBL ¥+ AmpC B-lactamase®?} 2+
o] =4 plasmido] €]x]3FcH(Yang, 2007). o|¥ &t
oAl NA YA Wi+t 295F = gwB 48R += 35,
gnrS FAZ = 13004 HEEH U 53] gmS 4
Ae @Eom b gurB GAA= TEMI}
CTX-M 72 ESBL SA#te} zatate] Lpebdeh 7
DA T 2 B, BE 2 AT Aol B
25t ol A gurB, gnrS Y aac(6)-1b-crof] T3l A
= By Fo] ¢JtiTamang, 2012b; Park 5, 2016).
g fer aekolofA welE thAEetol A gnrBLt
gnrS AR HEol WFE L= A-golrt o A
TolA gnrd AR = ZRIEA] ¢k en QRDR 2
< o W71l tieiA = 2AHA] Sttt ok
2 o]l ¢AtollA] argfol e A WS 25
““0101/‘1 N el WA Has shA bt
2718 ¢l A7 2 Q3 Aow Ay7EEC)
ol HAto] At et arofo] el At Al T
et A WA FAAke] Edo] FIE AL, o=
WA FAAE T Be thE SRR 236k U
ettt vhEsEolA AHEEE AT ST A
7h Aol Al AREE AL QAL = A WA
EE U4 AL AgroRel HYE 4 ook e
A FEHE dY ARFQ ANef argfolofa] A
Ao} A3t AR} BlEo] A WA BeEE Sl
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s ga A=A A WY mUEY =
A7} s ol Aok 3 Ao AZEh

YA FEEAe] YUF A} ol iy
2ol 8T 6 * }

255 575, areFe] 5ol Higt 9
A A B WA At BREse AR
o A1 NA

A= ohh 2ok A T AR
o} AMo]| Z}7} 46.8%%} 45.2%9] =2 WA S-S e
IH%‘iJ— U 2] YA O e A= 30%m R WA E
< YeEr itk ¥ IPM3}F AKol A3l 5= ¢l
‘211’%- 2y7+ 9] Ao WAdS Vet TAIFS did
o= oAl WA e FAAe HES AR it
TEM A= 163(57.1%), CTX-M 1135(39.3%),
aadA 45(126.7%), strd-strB 105%(66.7%), sul I 115+
(61.1%), sul II 147(77.8%), tetB 97:(81.8%), cmld 25
(22.2%), gnrB 35:(10.3%) L gnrS FAR = 155(3.4%)
ol AEEIcE o] ZALoA SHV, CMY-2, fetd,
dfr Ta, dfir VII W gnrd {34 = AEHA &84 &
AT 625 3 245(38.7%) 7} 4 £33 o]Ako] gAA| 9
YAS JeRR oAl YA Fol A, 93(14.5%)= 10
T o) Al WS UEH T s el
A YA L] AlF7tE ARgo] |tE T
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