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Abstract  The estuary of the Han River constantly suffers from pollutants and pathogenic microorganisms
which could cause serious damage to aquatic organisms living there. Despite of this potential risk, it is hard to
find any reliable scientific reports on the status of reportable disease infection to the organisms living in this area.
In this study, cyprinid fish and crustaceans in Jeonryu-ri, a region of the Han River estuary, were investigated
for the infection by representative reportable communicable diseases (SVC, spring viraemia of carp; KHVD, koi
herpesvirus disease; EUS, epizootic ulcerative syndrome; WSD, white spot disease) and parasites. Peripheral
fish and primary freshwater fish were observed in Jeonryu-ri with cyprinid caught most frequently. Crustaceans
were mostly marine species. No positive bands to any of the reportable diseases were produced in any of the fish
and crustacean examined in this study by PCR. No trace of Clonorchis sinensis, a liver fluke potential threat to
human health, was detected in any of fish samples. However, many fish were infected by metacecaria of other
flukes, and other various parasites such as nematode, cestode, copepod, monosite and acanthocephalan. These
results suggest that important aquatic organisms in the Han River estuary is not seriously polluted yet. However,
it is important to keep monitoring the diseases since the water quality in this region is constantly changing, and
devastating influence of infectious diseases is unpredictable. Further, it is required to expand monitoring area
toward upstream and increase the number of fish for examination.
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oA Az, T4 24, AR AlF 5 9L 317 g
o AAA 7427} wj-> 2tk McLusky, 1981). 13d] g
vzt £ 71499 shel 3 st Aol wE 3
3], A wiof oJgt 27t A, AR Ao 2%t A
B &d 59 o3EE 2 Urh(Park, 2004). EFF Q1T
o] Uy, AMA A9 A= F7F, F2d7] d HAA vy
B9 Yo o] X A Q] AXAS A&H HES
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STk, 3172 FUTE 2PUOR AT BEALE Za
o} A4, Fofokst Fofl At =4 o= ofF AL
9 SAE RO ol 717 2RAe S vl 4 9o,
o]F 9] Mt HAE 257 = 3l (Matthews and Berg,
1997; Shili et al., 2002; Foss et al., 2003; Lee et al., 2013).
223 cre uolels, AlE, 7% BE off UR oAt
o A = (A9l 90 2T 4 Yk

&Y FAF H FAENA AAFARE AN FY,
gdolo] Btk iR So2 Ql s A HANAS
AA e f-el =25 Uk SYuURteA= A
2o] 2 7312 U7 AR YA UL ARl e A
WE SRERAAET O A Yste] Bel R BAH
Stk A BBl Holohs SRS
iR A 83, 9% AW 5%, 4UT ALY 750l
) ol B uto| Z AH (Spring viraemia of carp, SVC)=
AAE i APOo R 19980 S Ho| A FHo=z
FEE YJofollA HEE UL (Stone er al., 2003), H=, 7H
o} 594 F712 E1E At (Goodwin, 2002; Dikkeboom
et al., 2004; Garver et al., 2007). ZU o A= 2016 FAE
T ZAtolA AL RaEglon, e Fol (Leather carp,
Cyprinus carpio nudus)?|A SVCV (Spring vireamia of
carp virus)7} £2]E 1tH(Kim et al., 2018). Y 0]3] 1| AH}o]
A" (Koi herpesvirus disease, KHVD)= =UjollA 1998
| st 2 E A3 AHIZE Sl (Lee er al., 2012),
A F7H Lo A= A4t JojollA AEE A7 A
t}(Fujioka et al., 2015). Fabian et al. (2013)¥} Minamoto
et al. 009 A 2 oo Gl TelAl AU ol
¢} 240l Al KHV (Koi herpesvirus) genome¢| E£A|sH=
AL shlshgln, o] 2 KHV7H Aske 2 9t 9o % sk
2 Aijtetict. B3 EFAET @4 F9F (swan mussels,
Anodonta cygnea), 3325 (scud, Gammarus pulex)o| A=
KHV7} &5t} (Kielpinski et al., 2010; Minamoto et
al., 2011). A= T A7 gley Al2E A=
Aoz ERd F334H %S5 (Epizootic ulcerative
syndrome, EUS)Z o}fol Zd=H A& A% 59 57447
A HALE fEsks A olth(Callinan ef al., 1995). B4t
" (White spot disease, WSD) 3|, 7|4 4 &9 &
£ garmol gl o, 1993 Seluie oish 4
o & F3|E 43l AH7F Atk (Park et al., 1998). 200749
o= wl=9] FolRofut =9 ZH FA 33toA T E
o], QI oA AR AAAL 7Hel A= Sk Eat
o] 2 (White spot syndrome virus, WSSV)7} HEE itk
(Baumgartner et al., 2009).
HAEAEGE o9 Fgroliol EAsks 7SS oA
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of A7) S A B ol A2 olojd 4 Y
ozt o5 & Ao g AFsk= A= AEE 4+ At
(Park et al., 2009; Park et al., 2011). E3], 352 A7} &
HE eSS 9 99 A (Hemibarbus labeo), &
N (Squalidus japonicus Koreanus), 3501 (Pseudorasbora
parva) 9 98] G407 A metacercaria FEIZ LAE
O (Lee, 1968; Choi, 1976), FRHEE U EA79 &
FOFANNE HEF U Metagonimus miyatai 7 E o] &3l
HAUTH(Yu er al., 1994). 715F o|€jol ofrtu]of 7|45}
€ 7SS 35 28-S oA HAajo olEA T 5 gl
™ (Langdon et al., 1985), A& 71A3l= 7SS F59]
U Hoo] wrhRH|E skl 22 Ao dglel E 4 3l
th(Holzer et al., 2006).

o]t Zro] AAALAlol| AAlst= 079
718% A A=e diF A AEAY 2d
BAFA A=7EE 5 ok sl AR
oJP&Fo] 7Hedt Zolug HUA Y EX oRE wotst
£ AL 17 AEA fA But ofyg} A Ao He
= SHAE Fasith bt & AFolA= R s
A& AEY] AW FHoMd 2 AE A 7 B7HE 9
g 712 ARE F1A}; I s AR A o F E 7
FE st A AHEL, Joli} o{RE o=
KHVD, SVC, EUS, ZZ7E WS 2 WSD 59 MAAd
W HUA F5RE AR B3 HEES X 78S
4 A T 7HsAE A AT
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1. ZAFAZ| | 4= AT S

ZAA AR g skt AF2 (N 37°41'54", E 126°39
46914 2016 3UFE 119744 F 43](5€, 74, 94,
109)o)] A4 o7& AAFE QAT (Fig. 1). o174
AHL FAlo] 722 A AR Y B0 2HA AT (FE
5x5mm)e A&t AASHTH AATLE FEES ©f
&5t fFEH oRE FUE FYAA 2= W

ARE A8 E F Joldt olfe AR, AL AL, 2
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Fig. 1. Map showing the sampling site (®).
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ol ] Z+ 2FYRE o]EL 3ulzlH pooling?‘?}‘ﬂ 50F.%

22t 30kl poolingdtel 31EL Harew AW 7t
d oRne AN 2 2L PCR AAFE 913 4

22 H7HA] —80°Co] HE3tgth RNA 22 TRIsure
(Bioline, USA), DNA &% High Pure PCR Template
Preparation Kit (ROCHE, Germany)E ©]-&sto Z- A=
AL} A Z ol mret X3ttt EUSS KHVD+= Promega
AF9] Go Tag green mastermix, SVC] 79 BIONEERA}
9] Rocketscript RT-PCR kit®} Hotstart PCR kit, WSSV&=
TakaraAte] EX Tage o]§3to] 7t A 2ALS] wjFdef u}
g} PCRE £33ttt HAAGY AAES Y3 primer set
9 PCR 272 FYLATsI] $ARA Aol vzt
Mun et al.(2018)°] AH-3 A& FU3HA 2-8313ct.

3. 7143d B =AM

A3, 574, of7kv] £19] W, o), Aol 718
4G ol ARG 98E §eroR pase] 2ASYO
o W SR, T A ) 18RS £ ol st

of ALk 5] ALenle LefolE Ferig Fof A
A@47 Solgl Akl Hol BATHOH obta] &
9 F WA S Feh SetolS Foha Aolo] YA BA
Aelgon YAslsic 24 o4 Al waE 78S
o mE Belsto] Aeladdel B F AvjgoR o B
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Table 1. The list and number of fishes collected in in the estuary of
the Han River

Species o2 3¢ 4™ Total

Engraulidae

Coilia nasus 60 60
Clupeidae

Konosirus punctatus 7 1 8
Cyprinidae

Cyprinus carpio 1 1

Carassius auratus 4 9 2 4 19

Carassius cuvieri 1 1

Acheilognathus lanceolatus 4 3 7

Acanthorhodeus gracilis 2 2

Acanthorhodeus macropterus 5 5

Pseudorasbora parva 3 3

Hemibarbus labeo 2 2

Abbottina rivularis 1 3 4

Hemiculter leucisculus 3 3

Hemiculter eigenmanni 7 1 8

Erythroculter erythropterus 2 2
Mugilidae

Mugil cephalus 3 15 18

Chelon haematocheilus 5 5 18 28
Lateolabracidae

Lateolabrax maculatus 10 10
Centrarchidae

Micropterus salmoides 7 7
Gobiidae

Tridentiger brevispinis 6 6

Tridentiger bifasciatus 6 10 16

Acanthogobius flavimanus 15 8 23

Synechogobius hasta 1 1 2
Number of family 5 5 3 4 7
Number of species 8 6 10 11 22
Number of individual 84 42 47 62 235

it
E3} 7 E%_,] Ao BE 3H01517] 28l Mun ef al.
(2018)°] HieE Wtz Z55 23X F, 2319 3

AL metacercar1a7]- A= XA T Metacercaria
7} HAE 23t JHEL ZH Qo= High Pure PCR
Template Preparation Kit (ROCHE, Germany)E ©]-8-3}
of AzAY] A el wet DNAS &% &, 15359
retrotransposon= X% 0 & 3}= primer setE ©]-&3}] PCR
HARE AASFHTH(Cho et al., 2013). ©] primer sets=
A} PCR product®] =7]7} 929 bp2l RT5-1 (5'-ACTTCAT
CGAGTCATTGGTCGT-3")¥ RH3 (5'-CGTACTGT
AACGCGTTTGTGCA-3"), 18] product 7|7} 1349 bp
Q] Int5-2 (5-GGACATGCTAACTTCCCTCTCA-3")%} Int3-
1 (5'-CCCAGGATGTCAGATCCTT-3")°]|t}.
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1. 054 % Af B4

7 AR AHE AF= T 78 22F 235704
%At (Table 1). I (family)d && = (species) = o]
T} (Cyprinidae) o] &7} 12F202 7P Weton, th2o
2 WEo]T}(Gobiidae) o177}t 4% 23, $oiT}
(Mugilidae) o]+ 2%0|31t}. 2 €] E X3} (Engraulidae),
A o] 3} (Clupeidae), 513 (Lateolabracidae), A%
I} (Centrarchidae)= ZH2F 154 S1H Aot 2Hd 74|
T BEZ= AA 235704 5 BAH o F7 607MA = 7
2 ol AHE 255%F AA AT, 2R o
I o F77F 5THA R 243%9 HlE&S HHQAL, FEo|TG
47704 (20.0%), A2 46704 (19.6%), 512 10744
(4.3%), 413} 8704 (3.4%), A4 T/HA (3.0%) &
o] HE oItk (Fig. 2). 28 o179 AHFF= (relative
abundance, RA)E ¥ B (Fig. 3), 9] (Coilia nasus)
7t & 60MAZ 255%F AAstY LHFLE YEY
1, o} £ 71450 (Chelon haematocheilus)Z 11.9%
Q8HANE AA AT 2 e EEAYE (Acanthogobius
flavimanus) 237§ A (9.8%), 5 (Carassius auratus) 19
WA (8.1%), 51 (Mugil cephalus) 1870A] (7.7%), V&
FE5 (Tridentiger bifasciatus) 16703 (6.8 %), &5°]
(Lateolabrax maculatus) 107]A] (4.3%) 59 «£22 &9l
=t ZAF A FoA E@T olF T U948 AFeE &
o], Ao (Konosirus punctatus), %°1, 7}s0], A&, 2
TE 2 ETE (Synechogobius hasta) 7522 UYEGOH,

Mo
1o
0%

A = AL 309

UoiA] 22 A3 B0l BE et

AARE 3 330 AWHYeD, HuFos BRI
YA (Exopalaemon carinicauda)7} A HNE5H= 70.6%
(607HANZE A3} 3L, A (Eriocheir sinensis)7} 24| 2
165%%2 oF-A3IH T T3t WEA (Hiromantes dehaani)
7F A = ATk (Fig. 4).
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M Cyprinidae ™ Gobiidae
I Centrarchidae

M Engraulidae Mugilidae

Lateolabracidae = Clupeidae

Fig. 2. Composition (%) of fish family sampled from the Han River
estuary.

Relative abundance (%)
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Fig. 3. Relative abundance (%) of fish species sampled from the Han River estuary.
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et i AARE AAIRE offoflA SVCe 24U AR o 343 &8 Fo] HEHA &AL, KHVDY S44
9, A=) 7IAR 28, 284 B4, 25 AW 27 A 24 9 3 A% B e A B =4
28 EUSY 249 1% s BREA goteh B4R
B0 A= WSDO S =49 guto] HEHA| bt
i 70.6 o} o)A a} Zro] AAEE A B4 Y- R A =
S w0 A2 Eolgz] gkttt Tt HAH AW Q] specific primer
Q
- £ |83 PCR @ RT-PCR 2o 7 Awe] HeA)
=} S -
2 w DNA7 A&% Al QUSIck (Table 3).
o
2 30 = —y=
5 3. 7|45 ZEsig
2 20 16.5
i == P AR AA AFE Gl AFANA BF 714
. . o] HEHIUT (Fig. 5). th8) Folek dofolAf 137
0\&0 & 0&&\ E] ZZAF AR BA Dactylogyrus sp.7} 2= STt
. W -
& &%“N @@\ ot 23 2=AF o HE So1 oA o] nematode
¢ W . .
& & (o“\&\ 7t J—FQEI 3L, 37F AL o Joi & ofrtm|o A Trichodina
& 3
Q@Q& $ sp.7F B SAE AT 47 2AF A7]0f ol 9] of7tu]of
Species A copepod, S X (Abbottina rivularis)e] E7F Yol Al
7b HEEJG HEFE 2AR] Y3l 25 &
Fig. 4. Relative abundance (%) of crustacean species sampled from cestode _]- _“ 45 Mq-_' == Fot7] #i3l &
the River estuary. HE T AT, 27 A} A7) FolollA] bRl &
Table 2. Fishes and crustaceans investigated to detect reportable communicable diseases in the estuary of the Han River
. . Mean total Mean
Date of sampling Species Number length (cm) weight (2)
Crucian carp (Carassius auratus) 2 30.1 3222
2016.05.10 Crucian carp (Ca?*assms cuvt.ert) 2 31.1 488.7
Sharpbelly (Hemiculter leucisculus) 3 15.7 279
Ridgetail prawn (Exoplalemon carinicauda) 9 8.16 3.36
Crucian carp (Carassius carassius) 9 213 266.3
2016.07.05 Ridgetail prawn (Exoplalemon carinicauda) 7 745 2.9
Chinese mitten crab (Eriocheir sinensis) 2 6.3 5.95
Common carp (Cyprinus carpio) 1 104 142
Crucian carp (Carassius carassius) 1 124 32
Slender bitterling (Acheilognathus lanceolatus) 4 7.3 50
Steed barbel (Hemibarbus labeo) 2 11.6 12.7
2016.09.09 Korean sharpbelly (Hemiculter eigenmanni) 2 12.4 12.3
Korean spined bittering (Acanthorhodeus gracilis) 3 7.7 8.7
Pseudorasbora parva 2 7.6 4.0
Chinese mitten crab (Eriocheir sinensis) 7 1.18 2.0
Hiromantes dehaani 2 24 84
Acanthorhodeus macropterus 5 8.2 7.6
Chinese false gudgeon (Abbottina rivularis) 1 9 6.6
Common carp (Cyprinus carpio) 1 19.1 97.7
2016.10.07 Crucian carp (Carassius carassius) 2 14.8 60.75
o Slender bitterling (Acheilognathus lanceolatus) 4 7.8 59
Steed barbel (Hemibarbus labeo) 1 113 13.2
Korean sharpbelly (Hemiculter eigenmanni) 1 16 26.5
Chinese mitten crab (Eriocheir sinensis) 9 4.75 5.58
Total number 81
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Fig. 5. Metacercaria (A) isolated from Carassius carassius. Dactylogyrus sp (B) and nematode (C) isolated from C. carassius. Dactylo-
gyrus sp (D), Trichodina sp (E), copepod (F) isolated from Cyprinus carpio. Cestode (G) isolated from A. rivularis.

Table 3. Summary of detection results for reportable communica-
ble diseases and parasites in the estuary of the Han River

Reportable communicable

Date of diseases Parasites
sampling ! 5 3 n
SvC' KHVD~ EUS’ WSD
2016.05.10 0/8 0/8 0/8 0/9  Dactylogyrus sp
Dactylogyrus sp,
2016.07.05 0/9 0/9 0/9 0/9  Nematode,
Metacercaria
20160909 0/15 O/15 015 o9 Dactvlogyrussp
Trichodina sp
Cestode,
2016.10.07 0/15 0/15 0/15 0/9 Copepod,
Dactylogyrus sp

'SVC, spring viremia of carp. 2KHVD, koi herpesvirus disease. *EUS, epi-
zootic ulcerative syndrome. “WSD, white spot discase.

A 8= metacercariaZt HAE O] EEsAt. 1y 2
2] ¥ metacercariaZ FE IS FE319 155 AER

primerZ PCRE AA|SH A3} 718 % DNA $Zo] 3 E
A] ¢¥3kTh(data not shown).

2

1

3 st AR Y A AEAe o IS 98
of =&Eo] JSol=E EFst HAAGE A oRE
71202 & uf ofA7A = AEA AAYE FASL 9L
L Aoz Bolg

2 dAolxe i AFE A dig ol A= =
Al F 73 22 23570A17F AR AL H LHF ol &
o], o} F o] 7kt o] AT A= o|Hof &
7 o ddiollA AFEAE Park e al. (1997)Z Moon
et al. (2011)9] Ax}e} oF7to] 2lo|E H T Park et al.
(1997)9] A= 1988~1989W 0 =343t A2 A 3745}

29 WA SUNRE AT £FR ol2E F7h9) 27}

-
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AXRA .
OT'__OO:'

Ol8= -

9 AN AAEGoH, BIH ofF= 53 13F0]%
o -4 LHFTL FA, ob AT FolgeH,
20X SHZEE AR (Hemiculter leucisculus), OF-HZ

o Holz 31T Moon ef al. (2011)2 20099 &=

WG ARRA AZ £FR FREY AEEAAAY %L
7% 370 AN 2ALE NS RS oIFE |
1} 38208 OFFO 3] ofeAELO Holgil, ;Lm

o Thaol, S0, Hete] 2oz ZUsAt. B A
(Acheilognathus lanceolatus), 7V XS A 2] (Acanthorhodeus
SR 2] (Acanthorhodeus macropterus), ¥=1l
|, X8| (Hemiculter eigenmanni), =24GE & 6532 &
Aol S8t oY A Atox= @A ZSk
o o] g gt Apol= A A D A7), A 39 Apolo
A MEHYE Ao AbEL G, HYATE £ AT
A58 TP HE BY P grol, ol FAA
BIt mE MASHE 5 100 o5 B4o] & 87
=3 gt

e 7127 =&
A AYOoRHE HD

gracilis),

A% 7Y o A4RE A
)%17(

a7] 9ls) WARAE SVC,
KHVD, EUS, WSD2| ZrgoiBe zAsg o) gaAd
7415 2 Ao 4 YAl AT offel AR HEE

ARt AEHA Gttt HLAT AEEA) P ol g

= EPJOWUP A A ‘%“EH A= otd Aoz A
ZHE . 2 dFoli= A9 DNA E= cDNA| Hjgt
PCR 24 0] A2 o|FojF A TEs}7| f|5}o
7 AA 9] /A DNAE oA AASHRLL, FEA
=3 l% P PCR 24of|A] = Ao s SEd DNA‘?H
EE ¥ 7 A7 it vs 8o A ¥
Aol =2d A& Jdou WHHA| Fobs] HEo ﬂxl &
%= 7Hs/del Atk 53] KHVe 509 A Y o Bt
ol AL Fr7t mif- Wol HETA o]Fhel Aoz o
=R A g8 A vl7} QIth(Gilad et al., 2004; Bercovier
et al., 2005; Bergmann et al., 2009; Rathore et al., 2012). A}
ooz AN AH 7 REYY) GE 5 ek AA)
T W Fagu gasel 9 A AN BE off
7 obd dngk Astel AArE AFsHE ZAAAT F
Y sgo] ¥ Zolth @ 7L e AR Wl 2
Y4 SUFl uet o] 27 weba 4 qlon, g
a%0) BB WAL 55 o) L ABo] shegror
HAE 20| AZsth(Park, 2004). thebA B AT A}
oA HAAAY ol HEHA= Fe, wof of W
T YA gE EAghd %EW -oheha ey &
S0 2E# & 890 AFste 59 YA PYolsHS
doj=d off AYE fEE 5 ‘ilt}.

&2

HAHE - HEY

7185 dd A A3, obrtu|el B7 FollAl Dactylo-
gyrus sp., nematode, Trichodina sp., copepod, cestode”} =
ZE 9 254 metacercariaZ} EHAE QT o)A A&
Foot g AAE EAIA = B4 copepod,
¥l 2ta] (Zacco platypus)©l| 4 copepod, metacercaria, I12]
(Opsariichthys uncirostris)l| Xl Dactylogyrus sp., nema-
tode, copepod, & A (Erythroculter erythropterus)©ll A
Dactylogyrus sp., v== 7N (Squaliobarbus curriculus)ol| Al
Dactylogyrus sp., nematode, copepod”} TZAEH AHHE B
of Selet aHe) olzt ol viaT £ AUE
o ZAg=E] J= AL ¢ 4 At Mun et al., 2018; Kim et
al. 2018). 7183 ST AN SEAT 4% (FUE 3
A Q] Fetoo A AZket 2l 22t &% (Ligula intestinalis)
o] Z+do] EQIE 9 I (Shin er al., 2016), 2016W T+ &
FHOA ZEA7F J HARE Hlo] fZet EF0l 9
g 4719 hteEol ol ElE B itk (Shon er al.,
2016). 18jY & dAFtoH= gZe &%F (L. infestinalis)
o] FAHA| = FUth EZ 755 metacercariae= T
3t oFof g Eo] BEx3t Tk (Cho et al., 2013; Park,
2013; Jeon et al., 2018). ¥ SAFo]| 4] T2 metacercariat
PCR Z27E £ 7+5%29] metacercaria’} obd AL &<l
AR ol 77 o8 FFRY A 2 $nsF olER
o] AALof A L& metacercariaZ} o]® <1 golg I
a7} 9.

deqon W7 547 AR 24 APAL WA

ren g opE A B
= sk 2ohy 34 90 9
siol 4Ee AYonny
stol e @ Eé?‘f} | gstol 24 A U 2
B o112 9 75l

HEBO) £ @ it
1loﬂ A apasel e
AF7HA) o] A A Aol et
g t‘é%iﬂ z;oa %7t AbEl i Fohu]
ATNAE B k7 ARl AAshe f4t
of3} olet AAHE HOE WAL (Y
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@-7

ojF Bl A1, SVC; ol3|u|Auto|2| A%, KHVD;
B H%SF, EUS; A, wsD) 2 71859 H4
oFE AR AR F9A ARE oFe Yo
W o77E 7MY Wkew FAA offet dX "eolzt &
o] TAHN, HAFE Aol AYEHA HHH
oj1} o} 7ot ol ts PCRS ©]-&3 HAHAY A
AR AR ol Yo ZEE A= /it 718548 2
¥ A A 3FEAY A gl AEHA
€ FAT LF ARANA BE FF5F | metacercaria®t
nematode, cestode, copepod, FAF X 55 59 ¢4
gl 4 Uit o] e A= ofA Y sH7F =
T E AER Aol AAstA LFHA =
ojulgith, Tt 3] 24 e A&Ho s Wt
b2 A A g Aawel Ba2e oaay) |
HED JPelne, A4Hel W o] WyE ojof
& Folth. ol2 913 24} A|efe BRBI opz of
Bt 422 Soan 24 AR 22 SEA ARy
P& AAE daio] A7jdnh

o o o

i

Of

T m mln

MAEE A28 (H20sH A s Harua),
$29 (FYSABTYL WSHFH AT A7AD, of

5 (FYRATtY YrEgATE A7), 3
% (A AP SGHeHE P BT B
Bojst s elstn 24, BFY (A

‘:E"‘
), A= (A

P AR St 1)

=
o

HH| 2 =82 S A EYdER
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