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Comparison of Antimicrobial Resistance Characteristics of Bacteria
Isolated from Cultured Shellfish on the West Coast of Korea
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This study examined the antimicrobials properties of bacteria using the minimum inhibitory concentration method.
The bacteria were isolated from 30 shellfish (oysters and short neck clams) collected from Jawol-myeon, Ongjin-gun,
Incheon and Iwon-myeon, Tacan-gun, Chungcheongnam-do, on the west coast of Korea. A total of 528 bacteria were
isolated from June to October 2020 and were classified into land-originating (LB; 264 strains) and marine-originating
(MB; 264 strains) bacterial groups. Of the LB strains, 10 genera were identified, of which nine were Enterobacte-
riaceae. All MB strains were identified as species of the genus Vibrio spp.. Antimicrobial resistance to one or more
agents was observed in 77.3% of the LB strains, and 90-100% of them were resistant to ampicillin Escherichia spp.
were not resistant to ampicillin. The overall multidrug resistance rate of the LB strains was 49.2%, with 85 resistance
patterns. Antimicrobial resistance to one or more agents was observed in 98.1% of the MB strains, because most of
the V. alginolyticus and V. parahaemolyticus strains were resistant to ampicillin. The overall multidrug resistance rate

of the MB strains was 1.9% with 19 resistance patterns.
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o, o] gt Alato] A& 7HE A Aol 7 5o1A A
Z1et 35 EA Y715 23 4= AUth(Lee et al., 2014; Jang et
al., 2015; Jeong et al., 2022). o]o]| u}2} Al|A| XA 7] (World
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Fig. 1. Sampling locations of oysters (®) and short neck clams (A) from the Jawol-myeon, Ongjin-gun, Incheon and Iwon-myeon, Taean-

gun, Chungcheongnam-do, Korea.
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stoke, UK)o|| &A1 =s10] 37+1°Cof| 4] 244241 7HE-QF vljoF
7 % chake W) el colonyE S alsir

3 SR S AR tEA Q] AlF=5+tel Vibrio
spp.2] &8 & ¢5lo] 2% NaClo] 37} alkaline peptone wa-
ter (Merck, Darmstadt, Germany) 225 mLo| 35 19} 25 g&
gEsto] 37E1°CollA] 244241752t FFulf gt -, CHRO-
Magar Vibrio (CHROMagar, Paris, France)o €4 =15
o] AR A Q1 Vibrio spp. F2-& AlEi51e] 2% NaCle] H7hl

TSA°] &e]uj kst oAt

25 ok colony= 0.45% Z 0.85% NaCl -&94 3 mLo||
0.5 McFarland2 &Elslo] VITEK2 system (BioMerieux,
Marcy, France)= 54 5}0] 545 90% oAt = 3Hol% 3
g Al el ARE-5HITE
MIC panel2 0|88t S| LHA Al

Aol s F25E Rt Alake] A WA AR =7t

Table 1. Types of antimicrobials and breakpoints used for minimum inhibitory concentrations (MIC) test

Antimicrobial agents (Abbreviation) Range tested MIC breakpoints (ugimL) Reference
(Wg/mL) R | S
Amoxicillin/clavulanic acid (AmC) 2/1-32/16 >32/16 16/8 <8/4 CLSI (2017)
Ampicillin (AMP) 2-64 232 16 <8 CLSI (2017)
Cefepime (FEP) 0.25-16 216 4-8 <2 CLSI (2017)
Cefoxitin (FOX) 1-32 232 16 <8 CLSI (2017)
Ceftazidime (CAZ) 1-16 216 8 <4 CLSI (2017)
Ceftiofur (XNL) 0.5-8 =8 4 <2 NARMS (2014)
Chloramphenicol (CHL) 2-64 232 16 <8 CLSI (2017)
Ciprofloxacin (CIP) 0.12-16 24 2 <1 CLSI (2017)
Colistin (CL) 2-6 >4 - <2 CLSI (2017)
Gentamicin (GEN) 1-64 216 8 <4 CLSI (2017)
Meropenem (MEM) 0.25-4 >4 2 <1 CLSI (2017)
Nalidixic acid (NAL) 2-128 232 - <16 CLSI (2017)
Streptomycin (STR) 16-128 232 - <16 NARMS (2014)
Sulfisoxazole (FIS) 16-256 2512 - <256 CLSI (2017)
Tetracycline (TET) 2-128 216 8 <4 CLSI (2017)
Trimethoprim/sulfamethoxazole (SXT) 0.12/2.38-4/76 24/76 - <2/38 CLSI (2017)
Table 2. Number of bacteria isolated from cultured shellfish of west coast of Korea
Oyster Short neck clam
Genus - = - - Total
Daeijak-do Soijak-do Iwon-myeon Daeijak-do Soijak-do
Citrobacter spp. 2 4 6 3 0 15
Enterobacter spp. 2 5 3 0 0 10
Escherichia spp. 13 31 17 27 27 115
Klebsiella spp. 9 2 3 7 7 28
Leclercia spp. 4 0 0 0 0 4
Proteus spp. 1 1 1 0 0 3
Providencia spp. 1 0 8 0 0 9
Pseudomonas spp. 8 9 10 10 2 39
Raoultella spp. 5 9 1 0 0 15
Serratia spp. 2 2 15 0 7 26
Vibrio spp. 37 52 91 41 43 264
Total 84 115 155 88 86 528




498 dhan] - el - A - PNF - 2.0
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Table 3. Antimicrobial resistance of land-originated bacterial group isolates from cultured shellfish of west coast of Korea

. Citrobacter Enterobac- Escherichia Klebsiella Leclercia  Proteus Providencia Pseudomo- Raoultella  Serratia
A”t'm" spp. ter spp. spp. spp. spp. spp. spp. nas spp. spp. spp.

crobials

(n=15) (n=10) (n=115) (n=28) (n=4) (n=3) (n=9) (n=39) (n=15) (n=26)
AMC 14 9 15 (13.0) 3 (107) 4 2 [(66.7) o 39
AMP 14 9 34 (29.6) 28 4 3 9 39
FEP 3 (2000 0 (0.0) 8 (7.0) 1 (36) 4 3 9 4 2
Fox 15 [[#0010) o [(800) 13 (11.3) 0 (00) 4 3 7 -3 3
CAZ 0 (00) 1 (10.0) 5 (43) 0 (0.0) 1 3 9 .1 1
XNL 4 (267) 2 (200) 11 (96) 5 (17.9) 4 3 9 39 2
CHL 1 (67) 1 (100) 11 (96) 3 (107) 0 (0.0) 3 7 -3 2 16 | (61.5)
cP 0 (00) 0 (00) 8 (7.0) 0 (00) 0 (00) 0 (00) O (0.0) 4 (10.3) 0 (0.0) 0 (0.0)
cL 3 (200) 1 (100) 10 87) 6 (214) 4 [{H000) 3 [({H600) o 12 (30.8) 4 (26.7) 26 [({0010)
GEN 0 (00) 0 (00) 1 (0.9 0 (00) 0 (00) 0 (00) 0 (00) 3 (7.7) 1 (67 1 (3.8)
MEM 1 (67) 0 (00) 9 (78 0 (00) 4 [(1000) 3 [{H6EH) o 9 (231) 2 (133) 25 [(@62)]
NAL 6 (40.0) 1 (10.0) 16 (13.9) 3 (10.7) 0 (0.0) 1 (33.3) 6 (66.7) 32 (821) 2 (13.3) 3 (115
STR 4 (267) 2 (200) 14 (122) 3 (107) 4 [{000) 2 (66.7) 3 (33.3) 20 (513) 0 (0.0) 2 (7.7)
FIS 7 (467) 0 (00) 23 (200) 3 (10.7) O (00) O (0.0) 6 [(66.7) 27 (69.2) 2 (133) 7 (26.9)
TET 4 (267) 1 (10.0) 30 (26.1) 3 (107) 4 [({H000) 3 [{HGEG) o 5 (128) 2 (133) 20 [(169)
SXT 1 (67) 0 (00) 12 (104) 3 (107) 1 (250) 2 (66.7) 5 (556) 29 (74.4) 2 (133) 4 (15.4)

*AmC, Amoxicillin/clavulanic acid; AMP, Ampicillin; FEP, Cefepime; FOX, Cefoxitin; CAZ, Ceftazidime; XNL, Ceftiofur; CHL, Chlor-
amphenicol; CIP, Ciprofloxacin; CL, Colistin; GEN, Gentamicin; MEM, Meropenem; NAL, Nalidixic acid; STR, Streptomycin; FIS, Sul-
fisoxazole; TET, Tetracycline; SXT, Trimethoprim/sulfamethoxazole.
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el S Al 5 7P B ot 7} 2] Escherich-
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spp.= ampicillin®]] 7} &2 WA S YEY 11, gentamicin
& Tkt 559 Aol BE 357} R4S vepl 2t
a1 Basto] 2 Aol dA|sh= HaFe H vk e Hwang
et al. (2020)= A71A Y U L2 HE E. colis H2)ato]
A WS eIzt A3t ampicillin W/Eo] Al7]of whet
6.5-28.9%71A] Ueh A9 38Rl 5 7MY =2 WA ES
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W)= BE w57} ampicillino]] thsto] Wid-S UrERA AL,
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2] 9%2] AYAolE 6.7-26.7%2] WEES YEN UL En-
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cillin @ cefoxitinol A 90%9] =2 WAES Ye et vt
= 2 dtol A S Yehd 8l 65 (cefepime,
ciprofloxacin, gentamicin, meropenem, sulfisoxazole, trime-
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Table 4. Antimicrobial resistance profiles of land-originated bacterial group isolates from cultured shellfish of west coast of Korea

No. of antimicrobials Resistance patterns No. of isolates Total (%)
0 60 22.7
AMP 31 1.7
CL 1 0.4
1 FIS 10 3.8
NAL 4 1.5
TET 5 1.9
XNL 1 0.4
AMP/CL 4 1.5
AMP/FIS 1 0.4
2 AMP/FOX 1 0.4
AMP/TET 4 15
CL/TET 1 0.4
FOX/TET 1 0.4
AmC/AMP/FOX 8 3.0
3 AMP/TET/SXT 1 0.4
AMP/XNL/CL 1 0.4
AmC/AMP/CAZ/MEM 1 0.4
AmC/AMP/FOX/CHL 1 0.4
AmC/AMP/FOX/CL 2 0.8
AmC/AMP/FOX/FIS 1 0.4
4 AmC/AMP/FOX/NAL 2 0.8
AmC/AMP/FOX/STR 3 1.1
AmC/AMP/FOX/TET 1 0.4
AMP/CHL/STR/TET 2 0.8
AMP/CHL/TET/SXT 1 0.4
AMP/FOX/XNL/CHL 1 0.4
AmC/AMP/FOX/CAZ/XNL 1 0.4
AmC/AMP/FOX/NAL/FIS 1 0.4
5 AmC/AMP/FOX/XNL/CHL 8 3.0
AmC/AMP/FOX/XNL/MEM 1 0.4
AMP/CHL/STR/TET/SXT 1 0.4
AmC/AMP/FOX/CL/NAL/TET 1 0.4
AmC/AMP/FOX/NAL/STR/FIS 2 0.8
6 AmC/AMP/FOX/XNL/CHL/NAL 1 0.4
AmC/AMP/FOX/XNL/STR/FIS 1 0.4
AMP/FEP/XNL/CL/FIS/TET 1 0.4
AmMC/AMP/FOX/XNL/CHL/NAL/SXT 1 0.4
AmC/AMP/MEM/STR/FIS/TET/SXT 1 0.4
7 AmMC/AMP/XNL/CHL/NAL/STR/SXT 1 0.4
AMP/CHL/CIP/NAL/STR/FIS/TET 1 0.4
AMP/CIP/NAL/STR/FIS/TET/SXT 5 1.9
FEP/FOX/CAZ/XNL/CL/NAL/FIS 1 0.4
AmC/AMP/FEP/FOX/CAZ/XNL/CL/MEM 4 1.5
AmC/AMP/FEP/FOX/CL/MEM/FIS/TET 1 0.4
AmC/AMP/FEP/FOX/XNL/CL/FIS/TET 2 0.8
8 AmC/AMP/FOX/CAZ/XNL/CHL/CL/MEM 1 0.4
AmC/AMP/FOX/XNL/CHL/CL/NAL/STR 1 0.4
AmC/AMP/FOX/XNL/CHL/NAL/FIS/SXT 6 2.3
AmMC/AMP/FOX/XNL/CHL/NAL/STR/SXT 1 0.4
9-14 71 26.9
Total 264 100.0

AmC, Amoxicillin/clavulanic acid; AMP, Ampicillin; FEP, Cefepime; FOX, Cefoxitin; CAZ, Ceftazidime; XNL, Ceftiofur; CHL, Chlor-
amphenicol; CIP, Ciprofloxacin; CL, Colistin; GEN, Gentamicin; MEM, Meropenem; NAL, Nalidixic acid; STR, Streptomycin; FIS, Sul-
fisoxazole; TET, Tetracycline; SXT, Trimethoprim/sulfamethoxazole.
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A W3 5782 2418l T A3 Table 5ol YEf Sic)
1 &) TLo]| A= 5% (species) ] Vibrio spp.o] E2] %)L, i
-2 colistino]] =2 WAS YeR o™, V. alginolyticus
V. parahaemolyticust= | F-52-2] 57} ampicillin WA 7}
W7oz gl it

2 Aol A Zegt s reiAlt § 7P B ot e
% V. parahaemolyticus (139++5+)+= ampicillin (91.4%) L co-
listin (82.7%)°ll 435] =& WS 7H A o2 gel= gl
67119] A A (cefoxitin, ceftazidime, ceftiofur, nalidixic acid,
streptomycin, sulfisoxazole)of| A= 0.7-15.1%g =2 YAE
= YeEidlen, 1 9] 8% A ol= e 7
< U} Jeong et al. (2022)2 352 o) 4] S5 Tl
Q! AFEERE Y3t V. parahaemolyticus®] 3YA| U
g Aol w3t Aol A ampicillinof] W& Hehd o571
94.3%09] %111, amoxicillin/clavulanic acid, cefoxitin, chloram-
phenicol, ciprofloxacin, gentamicin, tetracyclineo]] tjs}o] &
£ @57 A Ut Basle] 2 dpiel o
2)6}= A3k W lrh A Ryu et al. (2017)2] Aol A A3
oF W F2 e Bel3t V. parahaemolyticus®] WAE-S 2H01%H
A3} ampicillin W/ +57} 41.8%7}F 2] =0 7 =2 W
AES UER T Bastl o, & ek Hlmof oA <
=3t Jeong et al. (2022)2] A1--2] WA E3h= 2u)] o]AFo =2 A}
o7} Lh Aoz SRIESI. olof 2 Uy Be] Aol A

719} Ao whef ¢l EA4do] detAER o s {4
= A WAdet B ARAEA Y] Zpol Sl 7191% e
2 gotEn}, Voalginolyticus (104v155)= V. parahaemolyti-
cus®} UF7 1A 2 ampicillin (98.1%) 2 colistin (47.1%)°1| &=
& WS e It o= Al At sii<eAlz oA 227t V.
alginolyticus®] ampicillintj/do] 100%2.2 ety 211
H A3 X3t A YERY Ao (Lee et al., 2009), V.
alginolyticus®] =2 colistin WA= lipopolysaccharide®] =
23} Fol| o3t Aofekal AtE vl Qltk(Li et al., 2020). V.
vulnificus (1315 )= 25 #57} colistin®]] Y412 Y| Q]
1, ampicillinel= 744 Lrehl 202 Shlsigict, wa
streptomycin®] 30.8%2] WES et o] the S72 ot
Het 2 WSS UER ST Shaw et al. (2014)9] o]l

21 Chesapeake bay 2 Maryland coastal bays®| E3<
oflA 2 V. vulnificus®] YA W Aol A ampicillin
of W< 7H w571 1% o] & of w9 & WSS Let
WA 2 At FARE Aok e 2o, streptomycin
o WA Uetll= &7 7% L2 ekt Baste] o
o A UEtSiek 1€k 2714 AlsH( V. fluvialis 9 V.
mimicus)S 1075 ik 2 Bajwlo] 2717e]l A&7 e
St Ao = wetETh

A et ol A el E s -RefiAlet ol WA E-S Table 6
off tFeh et & 19714] sl o= 2R1%| 1y, 71 5 AMP/

Table 5. Antimicrobial resistance of marine originated bacterial group isolates from cultured shellfish of west coast of Korea

L . Vibrio alginolyticus V. fluvialis V. mimicus V. parahaemolyticus V. vulnificus
Antimicrobials
(n=104) (n=6) (n=4) (n=139) (n=13)

AmC 3 29 1 16.7 0 0.0 0 0.0 0 0.0
AMP 102 N 2 333 0 0.0 127 [N o 0.0
FEP 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
FOX 1 1.0 3 50.0 0 0.0 2 14 1 7.7
CAZ 0 0.0 0 0.0 0 0.0 1 0.7 0 0.0
XNL 0 0.0 2 33.3 0 0.0 1 0.7 0 0.0
CHL 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
CIP 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
cL 9 AN « PN < G0N 115 | s2r 13 1000
GEN 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
MEM 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
NAL 0 0.0 0 0.0 0 0.0 1 0.7 0 0.0
STR 4 3.8 0 0.0 0 0.0 21 15.1 4 30.8
FIS 3 29 1 16.7 0 0.0 1 0.7 0 0.0
TET 4 3.8 0 0.0 0 0.0 0 0.0 0 0.0
SXT 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

AmC, Amoxicillin/clavulanic acid; AMP, Ampicillin; FEP, Cefepime; FOX, Cefoxitin; CAZ, Ceftazidime; XNL, Ceftiofur; CHL, Chlor-
amphenicol; CIP, Ciprofloxacin; CL, Colistin; GEN, Gentamicin; MEM, Meropenem; NAL, Nalidixic acid; STR, Streptomycin; FIS, Sul-

fisoxazole; TET, Tetracycline; SXT, Trimethoprim/sulfamethoxazole.
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Fig. 2. Number of isolated strains of land-originated bacterial group and marine originated bacterial group that are simultaneously resistant

to multiple antimicrobials. AMR, Antimicrobial resistance.

CL el ekl Alto] 130@2(49.2%)2 717 wo] 2]
11009, AMP 633-(23.9%), CL 1943:(7.2%), AMP/CL/

Table 6. Antimicrobial resistance profiles of marine originated bac-
terial group isolates from cultured shellfish of west coast of Korea

No. of

Resistance patterns No. ofiso-  Total

antimicrobials lates (%)
0 5 1.9
AMP 63 23.9
1 CL 19 7.2
FIS 1 0.4
AMP/CL 130 49.2
AMP/FIS 1 0.4
AMP/STR 4 1.5
2 AMP/TET 4 1.5
CAZ/CL 1 0.4
CL/STR 6 23
FOX/CL 1 0.4
AmC/AMP/CL 2 0.8
AMP/CL/FIS 2 0.8
3 AMP/CL/STR 18 6.8
AMP/FOX/CL 1 0.4
AMP/STR/FIS 1 0.4
AmC/AMP/FOX/CL 1 0.4
4 AMP/CAZ/CL/NAL 1 0.4
AMP/FOX/XNL/CL 2 0.8
5 AmC/AMP/FOX/XNL/CL 1 0.4
Total 264 100.0

AmC, Amoxicillin/clavulanic acid; AMP, Ampicillin; FEP, Ce-
fepime; FOX, Cefoxitiny CAZ, Ceftazidime; XNL, Ceftiofur;
CHL, Chloramphenicol; CIP, Ciprofloxacin; CL, Colistin; GEN,
Gentamicin; MEM, Meropenem; NAL, Nalidixic acid; STR,
Streptomycin; FIS, Sulfisoxazole; TET, Tetracycline; SXT, Trim-
ethoprim/sulfamethoxazole.

STR 1875(6.8%)= -2 2| =|}ltt. 3HH 4717] o9 3
YAl WS UebE thAlWA w2 5eE(1.9%) 7 22 =
k. o9} -2 Auk= SR Aol A ZR1E 85714 348
Al WAdsE 2 49.2%2] =2 AW E= & 2ol H4
o, S/t SRl o] ARbA Rl YA
A AETF = AS ERIE 4= ok

S/ 9 sfdfreiAlRte]l WS Uehle A ol w
£ Alate] Zefrle< Fig. 20 Yetl ieh. S/-r-eiAl=t o] 74
& HE A A4S YERA 57 22.7% (60+FF) £
2lElo] 71 2 Helul-S el Q) B% Escherichia
spp.= SRR1E I, v 5=t v &R 159 A o] WS vEt
W Alsto] 19.7% (52t57)= &2 = ATk o= tiF-20] ampi-
cillin®]] YAS Ue& Klebsiella spp. W Raoultella spp. 5
© &2 SRRl Qlt. wot AW A+t Foll A= 952 Aol W
3& YR Aleto] 9.5% (25w E 71 wol = oL o
FLB.0] Serratia spp. 2 Pseudomonas spp. 2.2 221 %] %It} 3
T Al 259 Aol WS 7H2l Alatol 55.7% (147
)R W =2 e HES e glon, tiRE ampicil-
lin 2 colistin®]] FAIWALS 7}X)+= V. alginolyticus 2 V. para-
haemolyticus ¢1 Z1 2.2 SQIE| It} o]of IH3}e] Lee and
Park (2010)2 s}~ Foll A £2|3t V. parahaemolyticus 124t
ZF % ampicillinef] YAS Y Qlctar R 18141 2™, am-
picillin /ol 7Aoo = Hojsl= 54 F-HXHVPA0477)
7F S Flskieh T3k 159 Ao WS et
Hg#o] 31.4% (8375)2 £el w90, o] Eat ampicillino]
YWAS YetY = V. alginolyticus 2 V. parahaemolyticusl 7
o7 gelE ek

2 AE Ao FA TRl A Rl et S 9 s e Alt
O] YA W 54 Ehelstarat o1 Sx17 AHH 9 S
gjotat o] oA A1 = 9 BhR[= F 307 9) A| R 2
52845 Eelsto] 1659 Aol tiet WA Aled& MIC
O = Z3Ystqiey. L A}, Asfiel oA s ol A EelE =4
AT 10 572 S(spp.)ol HelH L, 715 957 &
o] AU Hla+ K Enterobacteriaceae) = 2FQ1 = it} Ee]w-3+2]
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o F-2o] ampicilline]] T3k =2 WA UEbl SlaL, of e &
Aol SAloll WS 717 Mt tha= Eel= =, 53] 4
F ol A WS 7H= Tl REe] EefH]Eo]
49.2%0 % - 2 A o7 SlE it vh SR Al
Q1 Vibrio spp.2 5%(species)©] 2] =331, 90% o4l V.
alginolyticus ¥ V. parahaemolyticus 91 2122 ZR1=[ gl o,
5 ampicillin 2 colistin®]] &2 WS Uehll&= Zloz
ZFelw| it Lee and Park (2010)2] d1+to]| wk2H V. parahae-
molyticus®] -2 ampicillin W32 EA-AZXHVPA0477)0]|
ofgt Aoz 2AREQlOH, ampicillino] W/dS HYehd= V.
parahaemolyticus®] £74 A5 AEA171 & MICC 2 g
A WAL A3 A3} ampicillino]] A UERd Ao
2 SRIsISIT. ojo} 2 AT 1 AToIN Helg Vibrio
spp.©] S8 YA E-E 5457 (VPAO4TT)O ol 22l 4
el Ao g Ak eHE A WA s SAR-EA
atof| Hsto] Theahglar, Al Aet T3 1.9% 0= A o
2o vgR ZEE I 2A A, S/ H sl Sl
A A W/ sElo] YAk -9 =98] E=lem, Alut
ZFo] Ho| it FRIEA] ghot =7HARl A7t Had Ao
2 Abr g s FReAlE-S w2 WA E Blste] W2 oA
WAEES EAo, S/4FaAlRte] 4 =2 WE X oAl
WAEC] ZelEe] A= H e Ao s dAE I o]
AFolM= S AH e 2R e Rt Iek/dwt o] A
WA 43S &13t A3} ampicillinof 4] 81.8% 2.2 AJ3] Ay
A 5 7P =& WSS UE AL HHAWEE 3 61.3%
O 2 A vtk g1sHl =], ol 2 dAtellA gelH
S/re Al 9] =8 ampicillin W/ 2 oAl W/d 2k LA 5H=
7de B3l th(Park et al, 2021). o]9} 22 ANE dFe &
4L H Yo G ol Ajof] TRt Alet2 S2e 4= 91,
SAoRRE fjE A2 =2 A WE 2 AU
Eo Uehd ¢ oloeng g4 o R Y fE= Alets ARt
St 2 B3 S5k, skeA A o] g 5] sl o et
o]Fojxof g Zl o g AL ELh HEo] Azl EAShE tf
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