&

O

(% 24)

.

AR FYF

AEZZHRE

SR
ERER 2O

TR

1 107 # 3% 1p

(] %
(] &2 2
AWML )% S 1 100801203

Frele B4R ¢4Ri3h 109 E B P H I EF T2

B2 b A e b s BB o T R(313)

Disease Surveillance of Sea Turtles
109 £ #£-10.10.1-5%-e1(3)

109 # 12 % 31 p

fon

1 10937 1p % 109# 127 31 p

P12

"

X

#
=
A

CERT TR



L

DI ofEAS B T A ik LAk ARBAFIR o u L Bikd
(Green turtles; Chelonia mydas ) ~ 33 (Hawksbill turtles; Eretmochelys
imbricate ) ~ f{ ik (Olive ridley turtles; Lepidochelys olivacea ) ~ 7 i &
(Loggerheadturtles ; Caretta caretta ) 14 %2 & #% ( Leatherback turtles; Dermochelys
coriacea) » L FpE Ak G HHF LN E A RS P bAoA e B3R e
TR R EERCATRA R o ik & 5 A R HRANRBEL-fA
§ B bR IRER TR 5 e o @wwp%CMWS E*7
B oo FIRZh ¢ ¥is FEFF ISP 2L FF I ARG - s s AT
BRI CEAREL RS DRt o 24§ A 4p e & FP i ik
Bk g B 2

ERE RO ey I SERLN L

P TS iimlim”@'ﬁ$°@ﬁ@%$%*ﬁ§
GUAL o H A A R RE e FRLAUR 2 S e SR b e

i ﬁ_;‘éi{%ﬁﬂji FEAT ARG DA AT R - IR 5 RS

‘%ﬁ

BEFRBROMGEREFLF A B S S  wARERFY o
47 PR M S 2 3 d ko § ¢ Vibrio spp.itt BB B 0 89.3% i tRAR
LU I8 FF Y AL G BN o Bl FBRE ¢ OHE LA
oA fEid 2z 3 it 3R REL GBS 6.3% ~ 8.5%11 2
74.4% o pt ¢t 5 ChHVS s DNA® U A hha b o i AP @R 0 k> @ s

HHREFRBERY LNL > & RS o

B 4tz
A B RS R ABES RS FTA BRE - REFR



Abstract

Of'the seven marine turtles species in the world, five species are found in Taiwan: the green
turtle (Chelonia mydas), hawksbill (Eretmochelys imbricata), olive ridley (Lepidochelys
olivacea), loggerhead (Caretta caretta), and leatherback (Dermochelys coriacea) turtles. The
globally endangered sea turtle faces various anthropogenic threats, such as bycatch, habitat
degradation and pollution, marine debris and emerging diseases manifestations. Among
many diseases, the debilitating tumor disease (fibropapillomatosis ;FP) of sea turtles, in
which tumors develop in external soft tissues in association with Chelonid herpesvirus
5(ChHVY) infections. FP is threatening the survival of many sea turtle populations. FP has
been observed globally and is an emerging disease in marine turtles. However, few reports of
FP in Asia exist. Previous reports showed that sea turtles with severe FP were more sensitive
to bacteremia. The mainstay of drug therapy for bacterial infections is antibiotic treatment.
However, antibiotic resistance in bacteria is a growing problem in veterinary medicine
worldwide. Furthermore, previous reports showed that antibiotic resistance of bacteria have
been isolated from sea turtles. Therefore, the aims of this study were as follows: 1) to
characterize epidemiology of the ChHVS from sea turtles with fibropapillomatosis; 2) to
determine the resistance to antibiotics of bacteria isolated from sea turtles. A total of 47
bacteria strains were isolated from green turtles. Among them, the most common species
identified were Vibrio spp., and 89.3% of'the isolates showed resistance to at least one of 18
antimicrobial agents tested. The isolates resistant to only one (6.3%), two (8.5%), and
multiple (74.4%) antimicrobials were observed. Additionally, ChHVS was successfully
detected by PCR in the blood sample of sea turtles. The FP was most frequently observed in

subadults green turtles Taiwan.

Keywords

Marine, Green Turtle, Epidemiology, Disease, Chelonid herpesvirus 5 (ChHVS), dominant

isolates, Antibiotic Resistance

II



= ~£H;Béh(g¢§k@ﬁﬂ .............................................................................. 2

T T T L B i s 4
() L R e 4
(2 ) T T T i et 4

Lo s RoA 3 3 R B FE T 4
20 AERBAEFRTRE T A 5
B~ e T gl e 7

X1

/4
o
ok
<
e
(‘—
—
O

III



——\'ﬂ:‘

=

G AT > THEBEY AL ABRERTIR 0 & W 5 %S (Green turtles;
Chelonia mydas) ~ 33 (Hawksbill turtles; Eretmochelys imbricata) ~ 7 i (Loggerhead turtles;
Caretta caretta) ~ f{ ik # (Olive ridley turtles; Lepidochelys olivacea)” * & % (Leatherback
turtles; Dermochelys coriacea) °

Ak CER LS EA L AT LR T AMPES 2 - > dokkifd (Green turtles;

Chelonia mydas)'frlikfiﬁ (Hawksbill turtles; Eretmochelys imbricata) ,T*‘u? MARBLZR D e

(Coral reefs) % 8 2 iF Ffr @ MDA 55 FH WA > ¥ UK 8T ¥ PR} i
B FERR R RS S S fep BRAFZ TS AEEIHE 5 A %ﬂ%“’f £ 4 (Cleaning

symbiosis) I % > F| 5 S L P G FR A FT R ALY T8 RR o B b
(Leatherback turtles; Dermochelys coriacea) X8 3| B~ crja b > & & B 5 K JEHBH e 4
WA PR BIcESHEE  H PR ERET E 16,000 22 » FJH I G L RA > AT E & AR
AR AR BRIk A e BRAM L LR R b GRICUEBREBERFHE DY

B LAY o H g -

Al AR AY AERT AT AMDES > Ra s harERIEE S A PEE > &

TP EERA ML e A kA B A

i

Bof g FEE R D i e b R G T AR LSO S RApRIE S A BRI

R O R L AR T ak b Ll A



CRE B (7T
R gl N A )]35 ¢ a a5 R B (Fibropapillomatosis;FP) { 5 # 3
Ao s FPA_€ 875 &6 33 e (R YR )l%ﬁxfr 5 1938 # 3 W B 2 i il
WER B2 ALY B FP AR R P REC GRE R T EAREHAS S
g P o FPIR G GAGRE b d cnfiE 2 AT D B LR g e
FP 03 & #%j;ﬁ:i&{? YR, > B R AV K HE - )5 B A AR
%z (Papilloma) ~ 4 %% (Fibroma) ~ 4 %25 % % (Fibropapilloma) 2 p 53] ik ‘2

%o&@ﬁﬁiﬂm CHEG AR R RE § T - Ak SR

AR R LR RARGRREE S R LW G DAY F L ApiEd g (Liet
al,2017)» % =<#%% 1 FP -‘]}%f‘; (Chelonid herpesvirusS;ChHV5) gt & 22 I; 74 ¥ F chjs &
R FP2 BFaniagiid o poobigd A4 g Meanpd B R 2L B2
B p R FREAS D AR m)ﬁv*»ﬁ&ﬁ' B 42 o 1% ChHVS £dri® fis &
Z BT @4 PRl X A PrEdEsh o Work 3 A i 7 B %R ﬂ_‘f‘éﬁ,‘ FP /4 &
Eboapig et g ¢ 1 7% T LR T ¢ ;%48 (Inclusion body) s A0 H ¢
B 65%A ah 2 ML G LRI e ey by AR A TR S R > BB ARy
NI E 2 By A F A M (Work et al,, 2014) » T’Fi Flpt4a w0 ChHVS /s 1Y 3
34 ¥ R AR s 8455 (Super spreader) § B (Kemper, 1980) : 4% ChHVS & % /s & 3
P iR lcs s B FRE @AM ChHVS o B by v‘ﬁ% (Lu et al., 2000)4p & -
PR LR Aty P 7 A4 ChHVS (7 DNA > 2w b ap ¢ § 2o a3 »
AR R UEE i“f LrandF A o pl b G REED 62 s % DA % (Losey
etal, 1994) » Fpt 3 3 f % 4 SRS 7 oA L Ak 6 B B3 ChHVS chg /i -

GFETE TR ST S ﬁ%éﬁiw’ﬂﬁﬁﬁﬁﬁiﬁ%iﬁi%
VEFG ARG AER A AL BRUPRE - 2T R R FRLFRL
FPingifd » B oigsioshv sy d 5§ AR Aenk d o Ff B fe & FP s i
XY AR BALELES R BRSO L oL Y4 Ko ChHVS
F oA ‘f‘éﬁ,‘ FP eja &b £+ 2 "o e f‘ AR AL s T AP E BN A o g R AR T8 R
41 (Lackovich et al., 1999; Quackenbush et al., 2001; Page-Karjian et al., 2015) » F]pt H :])%i

w g (viremia) & g 4 A OB B P v ARER o S EI AT 2 B e kb FP
2



AT LR a 2 F &7 ek i (Jones, 2016) 0 @ B om A AR S S S R E 0
(] W*ﬁmp”ﬁ%w%a’%%?umﬁﬁ%%%%%mpikﬁiiﬁﬁ
T b H g4 & chip B F]F o Page-Karjian % A #3 » FIR - e FP s & @ § fail
ViR dp o RR BT R S s H A Dy Bﬁxﬂ'fr’ﬁu Frd| TR B
% (Aguirre et al., 1995) = @ § fe & FP chsiifsh H gz & g BeE PP E B Bt
(Bacteraemia)<fis V' B g % > ARG B # 4 A L i vl B (Work et al, 2003) © @
Ek s HMES B P R R R S o T R R Y BT
ﬂ“*ﬁ’ﬁi(Heterophﬂs)i:ﬁmé ¢ ﬂ{i&vgﬁlﬁﬁg‘gﬁna I RS I e A
STl @ R S A 00 IR AR T (Campbell,2006;Caliendo et al., 2010) o # i
SFFT G LB e R FPenid 6 v il B A S T L L g el el k0 T { B h R Pl
B F (it ) o

PR - T A R Y B ER 2 (BRETE N AS LY G EEE o

)

HF

s

FLER RO eAR 250k S Ehnd > mAR AR and o 4
b Zﬁ{‘ ¢ ALT k&R ¥ 5 31 é 7 8 ¥ 3 & (Innis et al,,2014) » % & w F 1L R g % ik &b
OF gt (T isk 0 22 A Delli Paoli Carini % 4 #7 3 4p 1) fis & A 4 chio 5 4
BB bR s B ArPFd F f4E 4ode (Enrofloxacing77%) ~ (Ampicilling69.2%) ~
(Amoxicillin/clavulanic acid;62.5%) ~ (Ceftiofur;53.8%) % (Erythromycin;53.3%) - &3 % %
d AR L € S ot R A S £4RE G B (Tsaietal, 2019) > @ d 203
Foo A ENE AT EER TP R CLRR AR E, RS S R0
R > TR md PRI LA FPL A AITAL S RAEEES B4 5 EH
B2 A A APy R T g

FI AR R B RT3 TR S R R A R B S - BATE T H4 A
i%is %’ﬁ & ‘%""riév’v:])%i » ARG %%?g@:}%i 7 L % e f—?:]);q{%ﬁﬁﬂg’i > f:;:;%»ng %



S E L
(G -
4 (Greenturtles;Chelonia mydas ) ~ 3#3p (Hawksbill turtles;Eretmochelys imbricate ) ~ 1k &
(Olive ridley turtles;Lepidochelys olivacea ) ~ # k% ( Loggerheadturtles ; Caretta caretta) 12 % & &

( Leatherback turtles;Dermochelys coriacea ) °

(z) @&y i
4)) mzﬁri),%)%' AR RBRERET
dAF R AL 2 fp s R T e 1L R FIf e Tt P4 b T R0 E R g
# M1 & & (blood agar ~ MacConkeyagar ~ Thiosulfate Citrate Bile Salts Sucrose (TCBS)
agar 2 1.5% NaCl 2_ trypic soy agar)(®] 1) > & ¥ >+ 25CIZif 12 % {535 & 24-48 /] p&F >
A ERF - FEEFE AL 2B R PR (B 2)c M2 2%

RAL Pt B[0P B2 5% 2 API 20NE - API 20E system ( Bio Merieux sa

5

Au

a

France)# # & 4 it #- % 2 }

|

&7 PR L AR e A T

API20NE fw B 5ot #2 % 1824 /[ PF2 Btk » AT BB FiE o h 4k pip

[

B2 AL o e oxidase A - F 0 F R 12440 R ES SHBEF BT kb o 2]
Her @ PR B FE 0 M2 1 0.85% NaCl## & McFarland NO. 0.5 shik B o #-33 4
B 2- i iF ~ API20NE strip ¢91-8 34 (NO3~PNG) 2 Wi » # @ 345 [
(GLU ~ ADH ~ URE) 4: % @4 ¢ » 47 B - ¥{ AUX medium » 4c » 200uL Fi » 2 &
¥a3 5 4e » 92034 (GLU ~ ARA~PAC) 2. v H, © 25°C32 % 24 /| FE % 48 /] P& o 4 —
F NIT 122 NIT 23835 134 (NO3) » F 5 A4 =¢ 5B £/ ¢ > 4 2mg
Bid o F RS a4 B3 GBS Bizd SIEH o 4o— jF JAMES #1323

(TRE) > #3kd SHlo e d $it 200 3 API2ONE chF LR -

API 20E ‘m A #ER_k %o © #32 % 1824 [ P2 itk » MR AT #P— FiT 0 bk iR

g,

2 A o e oxidase A - F 0 F R 12 440 R ES SHEE BT Rz o 2
1 A I B FE 0 M2 1 0.85% NaClz = McFarland NO. 0.5 sk & » ik B #-(%
ROFRAEAWF I T RBE FAT S AT 5 7 AR A R AR R R
be r e ¥ B F & E cupule 384 & F_focupule 384 4 » B o 3 25CHBE TR A

18-24 /] PE{s > I 3+ agf £ R X F 2RI % -

Rapid ID32 ‘m &k st @ g f ook % 1512 & 7 < L3k FF % L 38 TSN
4



(2)

18-24 /] PFis » Mg FHh HFIBFE L 2mL & FAEM LY - TREATRERA S
McFarland No. 4 ek & > £ 305 34 F Jig3t @ 4o » 550 enjFE RiFiR 0 8 & 20 25°C4-5
JRETT Lk A k2 0 A3 VP E 3t » VPA £ VPB @A £ — iF
APPA ~ BGAL ~ Pyra ~ BNAG % GTA & fiz3t ¢ 4c » FB&&l— j§ » 1% A HIP & i
?ode r NINGE&|- JF » ¥ 2 4 5-10 ~ g8 387 2[5% o

DNA 5B~ b i [tk A S5 & & 2ml 9 TSB (tryptic soy broth, Difco) # » ¥ % 25
CEEEAH24 ) £ 25332 200mlTSB? » 83 25CIERE A §824 | BFis >
12 7000xg &t 30 4 48 0§ ik 0 Ae MR FSPBERL S 7% % (phosphate buffered
saline » PBS) (pH7.2) ik Ffsps » £ h= = o Bgr.oT™ k2 Ff 4 » 3§ § 7 PBS
R &3 > P~ 500ul R 4 » 10ul (30mg/mL) % FfF % (lysozyme) - *% 37
Crkig 1P 5 22083 4c» 2.5uL (20mg/ml) 3w ij i & (proteinase K) » 56°C-kiz
1 -] B 5 4c » phenol/chloroform (1 : 1) %% 500ul > 2 4°C12000rpm 3.« 15 4 45 > B~
+ % % 4 » phenol/chloroform &< (= =x ) ; B~ £ %4 » & £ e chloroform /3 i 3t
s Bt R R 4 ~ B E ehisopropanal 73 R A R ik 0 Se r 500l 0 70% FpE
B SRR GCBT T EE R S W DNA s e » 20ul R 2 BT ok 0 i
JE B A S0ng/ul » %35 3-20C

16S T A &1 4247 12 PCR ¥ W5 1k3 wF 16SIRNA B » SR A A 45 4P = » F 1
TR BB TR 2 8% DNA B 7|2 % %~ GenBank ‘¥ o

A BAVEE P AR PRk U B v e A g2 BV TR B e
FHRETESFRE L AT R B VR AN BIEPE R FE R 2RI 0.85%
A aR@-kP o TR FTRITRER F McFarland 0.5 0 % % 1.5 x10° CFU/mL >
BEFEN i e P~ F Flik 323 % > 7 1% NaCl 2. Mueller Hinton agar + » I 4p I if &
FEMRE b Fhr P oo FEskid % #4235 F Amoxycillin ~ Azithromyein ~ Ceftiofur
Chloramphenicol ~ Doxycyclin ~ Enrofloxacin ~ Spiramycin ~ Sulfamethoxazole and
trimethoprim ~ Oxytetracycline ~ Penicillin ~ Amikacin ~ Ciprofloxacin ~ Nitrofurantoin ~
Piperacillin ~ Cephalexin ~ Cefoperazone » Gentamicin ~ Augmentin ¥ 18 f& o

Ad AR TR TN A Tk LR SRR A b R R (T T
(E)3E£) ~ 2748 i 45 #i(body condition index; 42 & /% 7 © & & * x 10,000 ; Bjorndal
etal,2000) ~ Hdid ~BERIEFE p BT EAHGERETH

o B A B4 A TR T BRRL R fR A i 74 DNA BB o SRR
5



# ¢h capsid protein gene(UL18) ~ glycoprotein H gene(UL22) 2 % glycoprotein B
gene(UL27) % 2k F]:& {7 3 t§ o P~4& ~ 12 DNeasy Blood & Tissue Kit (Qiagen,, Valencia,
CA, USA)ie F-‘]]%-%- DNA 3 B~ o .‘]}%fr DNA &3 tg R 02 43 B [ ensl 5 $Fig (7 :;%:% 7
Z_7 & DNA 3ty (Alfaro-Nufiez and Gilbert, 2014) » i & 4+%+ ChHVS 9 Capsid
protein gene (UL18) ~ Glycoprotein H gene (UL22)14 2 Glycoprotein B gene (UL27) - PCR
F e S0 pl R MA Y = 0 B9 ¢ 7 3ul (i DNA ~ 1pl (10puM) 951 3 5~ 20 pl
7 &7 -k (Distilled ddH20) 2 2 25ul e9f% % (AmpliTaq Gold®360 Master Mix ; Life
Technologies, Valencia, CA, USA) © #75 th A >0 T i 23k 17 1 32 95°C 4k 17 10 4 45

@ FEO DNA % = B % o 4250 40 B TR 3 v DNA > = B iR & 9] 8.95C ~30 )
4 & DNA %%+ (Denaturation) > %% 12 62°Cg & ~304) @ DNA & 313 &
(Annealing) > £ 12 72°C # DNA 3 5 (Extension) 60 §)  #% % & {4 > 12 72°C # DNA
MR T A48 o PCR A4 B~ 5ul 11 2% /A48 » & 7 SYBR Safe DNA Gel Stain
(Invitrogen, Carlsbad, CA, USA)i& {7 % % g% ©



2 k=1 A
[ E%?;‘J‘Pﬁ

AP RFLERIASLEFLL B RAwFAE 109 ERP T L= 15 &5
S FH e By mEH R ER R R FEFRAET 2 35K
A MR LR o A5 2018-2020 & Y R B TS B E D T HiEE (28 1)
BAEFERELST > BT RAT G ATHRABBRR A g - H Y § ERBRE T
224k EAIERRE G 251k o % ¢ R E(Vibrio spp.) & A § ¥ %% [7] (Aeromonas spp.)
¥ B2 43tk o B i 4o Shewanella putrefaciens group ~ Citrobacter freundii ~
Photobacterium damselae ~ Acinetobacter junii ~ Mannheimia haemolytica ~ Pseudomonas
alcaligenes ~ Sphingomonas paucimobilis ~ Klebsiella oxytoca ~ species from the Proteus
vulgaris group £ Shigella spp. % » ¥ # A 30 (B] 3) o & ISR FP SENEFR 1Y
Vibrio alginolyticus (7% %35 F]) = % L2 & 3tk » 2 & Bl % Vibrio harveyi ~ Vibrio
vulnificus ~ Vibrio cholerae fv Vibrio metschnikovii (B 4) o fe/ ki@t 2 % = 5 >
89.4%(42/4T) A HRFR L 4 184542 A § ¥ n 1 BE § B 1Y M 1R
F o 2fFd FE3M(F)M et B R G REM 2 B B 5 6.3% ~ 8.5%%7 74.4% -
wind FAEAE S e 0 2P 11 74.4%2 Ftk$ penicillin § it G B ¥ L0 H SR
spiramycin ~ amoxicillin = cephalexin % % » g Fthd ¥ L NI E Bt (R 5) -
Bt BT A A EIRE P 140.4% (19/47) 0 B e B 6 (5 ) ehdrd B B G 5E
Mo F P X 2 Vibrio spp. (9/19)82 Aeromonas spp. (4/19) 5 < % L (% 1) o 24 & A5
i m oo A8 A (A =39 ~ aivTh=6 ~ ffikS =2 AUEE =)L A F Y 0 G
19 4k & 7 2] 1 ChHVS DNA (% 2) o ¢t #h 5 B P68 B p $20 2 5 A &6 4 i
BB > 773t £ #(2020)3 £ 7 Bulletin of Marine Science (SCI; IF=1.742) > “,/]E S
PRl s dh o HAME S HME s F o B s 8 LR M T Ik
pH » BEecf ~ HCO3 fr TCO2 % f@/k 2 v R E it FHEFHDALE > 7 254 6 0
P S 2 ko A FIRAER R A 2Ok p & L BRI 6) 0 e BRIt TR
FOAMENTE P 2 B (E 20 K)o s Fpt S AP LR k0T
iﬁiiﬁﬁﬁﬁifﬁ’%jﬁﬁﬁﬁﬁﬁiiﬁﬁimﬁﬁ‘ﬁﬁ~%ﬂ*+ié
G ER G ARELERDEREAAMTE AR F T2 E 9L RS T
ALEAFE LY P ISEFHEET > WA BRI IREQ3 %5 15/639) (B 7) °

7
15 QAR % 4 BBy cih b 2205 Bl (] 8) o "EiGih & i M BEL AT b b d B
7



(12.0% ; 3/25) » B =% 5 & L 24(9.7% ; 10/103)% 3743 (1.3% ; 2/145) (] 9) » fo i d A
TG o AS ERALGEMBRANZ T REFOPE@E<005) H° & Egihs
(8.4%)\ GlB B (B EHF 2 F & 54kH p<005 H=5 5 & %k (57%)5 + 4 & %
WA (1.8%) (R 10)- H 9 # 6~ T2Emb2 <z %uh 1L (CCL<67) » (CCL 67-
84)% (CCL>84) w5 ~ % (Ngetal 2018) o :&— ¥ r B fEw Eﬁ? (Logistic regression) 4~ %%,Tfu
s CCLEEFAIT#F M Sild WE(CCL)E H ka2 FF 5 BFafa bl 2(p E<
0.05 ; OR=1.035) o i F crE R il ob 5 "B et GIRE F B 203 4R e~ = S il (p<0.05)
(51% vs. 1.8%) oyt “t ¥ ia b P MERREAFRFICE - FHFE2FR)E AT
TR REF PR

AEFAMNEEIRASETLIE I a2 £ R ¥ (Hamann et al., 2010;
Rees et al., 2016) » @ ¥5 ¢k j& & & | ﬁﬂ#"@%'ﬁém%ﬁﬂ‘lﬁﬁiwé Vi & A B 43 B (Al-Bahry
et al., 2009b; Delli Paoli Carini et al., 2017; Pace et al., 2019) - B & ,T&é“ T, Af I
BEWIT ARG SIS RER wE D G O F R o AP HTRET 0 ASES gD
o B F R 1 Vibrio spp. (31.9%) fv Aeromonas spp. (19.1%) & & & L s gk » 2ha H @
60.0% (9/15) 5 Vibrio spp. » 3tk 12 2 44.4% (4/9) 0 Aeromonas spp.~ Bkt 6 #4( 7))
Mbipd FE G REN . SEREMSwET L ERKGIFAS AT LI F00
Ty FEE T EE o % F(Vibrio spp.) ® S B3F 5 BB ia b & F A0 3 0 &k (Work et al., 2003;
Santoro et al., 2006; Fichi, et al., 2016; Pace et al., 2019; Alduina et al., 2020; Blasi et al.,
2020) » Zavala-Norzagaray & % {& 2015 e 45 H58 5 A 6 b Lehlm ) o &3t
ST AR R ¢ 1 Vo alginolyticus (% F#7% 7))(46.66%) & B F L 0 BT R G V.
harveyi (20.00%) ~ V. vulnificus (20.00%) ~ V. cholerae (6.66%) 14 3 V. metschnikovii
(6.66%) » H ¢ & #l Gk § N V. alginolyticus B2 7% % 3P B b G s o e bk e g Rk
(Zavala-Norzagaray et al., 2015) > X @ » ’ﬁ < }*J%(Orés et al.,2004; Oros et al., 2005):};1 v
alginolyticus & % % 2_ @422 5 R 7] o+ F K2 4p &1 Vo alginolyticus & Bl & 2§ #
A ) S ¥ L4 denie F(Chuen-Im et al., 2010) © g ¢ > V. algznolytzcus 1
IRAIF Piﬁ“:}r&mml A b R 4R aja b © b (Work et al., 2003; Innis et al., 2014) - £
¥ V. alginolyticus » % (SAAF 82 % & gl § B 7 M (Wiles and Rand, 1987) © TV
alginolyticus *t » Work & 4 & 3ndy » V. harveyi 5 Fs k7% 8% & ¥ L hm 7] (Work et al.,
2003) o 35+ #7it > V. alginolyticus 2 V. harveyi A AR 5 <% 1§ T i 6ed & R R o

Aeromonas spp. (19.15%)E i hja b £ P F % - ¥ Lens dtk o HREL G E T
8



Bk s gy ¢ (Igbinosa et al, 2012) » j& 4 Jp % 8 33 & It Aeromonas spp.~ F #3F
$38 > blde A hydrophila § SARIE FE RN 2 BA B & ) g & )L K o M (Oros
et al., 2004; Chuen-Im et al., 2010; Ords et al., 2005) o ™2+ &7+ Aeromonas spp. ¥+ 4 & eh
FopE 0 fRa s I 88.9%:5 deromonas spp. & Mtk F § EFE MM %

Wger AT hamm T ARL o Ao b EIRE M D A hydrophila J$ 5 g % & e B R LR
A A 3 dt %k (Pace et al., 2018) o B+t deromonas spp. ¥+t 4 & £ 3 R Jttenz 4 5 &
Mehtrg > BF 7 &o $f deromonas spp.ig F hik b pF > o { SRR o BT A 4
b M FARGR & US4 ehdp #R(Foti et al,, 2009; Al-Bahry et al., 2011; Marinho
etal,2013) > @ AP L BERy ¢ 0 8. 3%m5—‘]1‘%4 SEPT I8t 2 g Y 1A
FAEM R Arenlicdy g P ok b o AR N PR Y EIRE FioR
LU NP N L 1 B 4 74.4%@1’1%;?]‘%%;%&75 SEFEM (I s 2 LG
1) o Al-Bahry % 4 2 2011 % % ch 887 > il d &k iRensd 3k E ¢ 5 60% 11} eh
Fiiht ¥ S ERF % o a i ienid &2 hkihd & b (Pace etal , 2019)4 5 > 2
BB s Ak lhd i g ¢ e g d) sk (Ciccarelli et al.,2020) o /& & & 3 )
S o 7] P 4B T £ 4L(Al-Bahry et al., 2009; Foti et al., 2009; Al-Bahry et al., 2011;
Al-Bahry et al., 2012; Ahasan et al., 2017; Pace et al., 2019) » F] 5 iz G * % FcPF ¢k 5 &

FTRF BRI FIORDER R APFAL Y s - o B LI P AEROR TR

4

g }J!);ﬁﬁﬁﬂ%ﬁﬁ’ﬁ PBE B F S EFER P RAP PR P 2 S

kL

FIE R A T oA BT X P42 £ T 45 B (Foti et al., 2009; Kummerer, 2009; Al-
Bahry 218 et al, 2009; Al-Bahry et al, 2012; Frazzon, 2016)  &]4riz i o %ﬁ it R_Fl A Bs
ATRBE Pt F eniFiE R 4 (selection pressure) T @ iR bR B A FE M dE M o @ s L
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Figure 1. Map showing the sites where turtles were stranded and collected for the analysis in this
study. Turtles without FP = black circles, turtles with FP = asterisks.
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