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Characteristics of the Monthly Distribution of Vibrio vulnificus Isolated from
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ABSTRACT

Background: Vibrio vulnificus is a serious opportunistic human pathogen that has a worldwide distribution
in a variety of marine and estuarine environments.

Objectives: For this reason, we investigated the distribution of Vibrio vulnificus in coastal areas of Gyeonggi-
do Province from 2018 to 2022. Also, we analyzed the correlation between V. vulnificus leading to infection
and two marine environmental factors (water temperature and salinity).

Methods: We collected a total of 266 samples from six coastal area points (i.e., seawater, mudflats). Specimens
were isolated using selective plating media and isolated strains were identified by a VITEK 2 system. To
find the relevance of the isolation rates of V. vulnificus and number of cases of V. vulnificus infection, we
summarized the data on 48 cases of V. vulnificus infection from the open data of the Korea Disease Control
and Prevention Agency.

Results: Among the 266 samples taken during the investigation period, 47 strains were isolated, and the
separation rates of V. vulnificus were 17.7%. The monthly isolation rates of V. vulnificus were ranked in the
order of August (53.8%), September (33.3%), June (28.6%), and July (21.1%). There was a positive correlation
with the temperature of seawater, but salinity was not significant. The number of cases of V. vulnificus
infection reported in Gyeonggi-do Province were 18 (37.5%) in September, 14 (29.2%) in August, and eight
(16.7%) in October. The proportion was 83.3%. It was relevant to the isolation rates of V. vulnificus in the
marine environmental sources.

Conclusions: Our data showed that the number of V. vulnificus infection cases could be affected by changes
in the distribution of V. vulnificus due to rise the temperature of seawater in the marine environment.
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Highlights:

- Vibrio vulnificus is a formidable
opportunistic human pathogen found
in a variety of marine and estuarine
environments.

- Vibrio vulnificus was mainly isolated
in summer and the detection of V.
vulnificus was positively correlated
with the temperature of seawater.

+ The number of V. vulnificus infection
cases was relevant to the isolation
rates of V. vulnificus.

- The temperature of seawater is a
parameter critical to the ecology of V.
vulnificus and the incidence of human
infection.
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v B 2| @ s & Z(Vibrio vulnificus)< Vibrio<(genus) 4
VibrionaceaeZH(family)o] £3tct Ao FES WQF 5H=
29/ (halophilic) 18 573 AletC & AAZC R s 4 <
Qe Goll M AAH R AAlet, F 71X FARE B HAE
& ot St xesiA] k2 9dH ofmjRe] AFolx, of
£ Shb= AAd 177 odH HigtEol FEet B9 AdE
= Stk BB @G ol TdH % A B E S (septi-
cemia) = AT A(wound infection) 0.2 LERGH, A73SH
ArolAIM = 359 B4 dHds 4o 4 Stk B,
Ty 7Pk B T 7R T AY AR EE =
AL, HAAsE A 52 H B uiEFo] ueHTe R &
A dom Abg 7+ A Av} 7He A4S oy HEsy B¢
AHE0] 50% o2 il A Zet Fgtoct >

ol A HEZmjd8F-2 19799 AHolA AS HIilE
Rom, 20008 HAAAE A o]F 202297HA] A=2 o
2 HuH s A7F 24~88H(Ht 55.3F)0. 2 wjd o
4 9] 7 S AR 2003 HE 20168714 =
W B vBeujdS Aoty E4S B4 Aol =
H g RE0] Atel= 3(85.7%)01AU L AP 40~64A17F
717%% 717 @okth 96.1%7} skt o]4d9] 714 A S-S 714
I AL ZPgHHo] 56.3% % 7HY BWokal BH(26.7%), 1t
(24.4%), 18U(14.9%) 52| =0]Aet” APz E A, 4
', A7 S Folictt Asiet X QoA ATt HSE AN W
FAS 23 Aol A e EAgsHE A2 Aol vtk
ol AHA E41} BAZE &7 ool HZE R |
SES

= Ul sipoll et A viFaTto 2w o] & dsfiott
ARt A9 et Ao F= FASHY ok, AX, &
Ah FAE AT SOl REEARE S6Qt Aol FEleol
W2 o] FE 20| AL 7t HAFsHH A PH o R FAo]
golaHA] 2 Aoz UL AAZoRE |3t &,
oigt, ojAetd, AHQl, FE7]9, B, divp=, "ol =<,
g, A9 l SolA B E ek

B AL 2018 5H 202297k 7] SfIQER| ol A vl
i AS o HAAYS oA 22t B udE
o] EE Exe} FSERUMA T = L HE TH] At
AE EA5HH E3t o] 7|1ZHEet gt BB e d S &
Aot BAXCE ATIE gQlsto] A4 ot =t
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1. A& ®F

H5 Sfgeet A AR 2018WHE 202297H] wid 4
0] k= 39FH 1197 AFsinh 3714 F Al
gld oz st Hslal Sl 571 X990 HEA|, ASAl, HAF
Al SHA, BEAIE "2 67 AHE A8t ATk (Table
1). Sie= ol et YA19] o] E2(<2 m) ESOA
Mz | sto] 2~33] WEol 1 L FaAisol &S
AR&oto] Z4=ot A, A2 HH 5 cm OOl 4] & 2HS
YRR EHE A= R st 3~58] ¥iEdo} 50 g7t
Aol AT A= Al #23 FE2 A A

o] A% 20209+
L A(568 IR Thermometer, FLUKE)S AF8-5t91l, G99 43
% 2020978 s5HS A=A (AQUAL00, CAS)E ©]-&-5t
2Rt

2o, $22 Hold 8l WA &

2. HH2|QIfHEH| F2| SH

3ll<= 500 mLE 0.45 pm Cellulose Nitrate Membrane Filter
(Whatman, UK)Z oj3}gt oj3l2] = A4 5 ¢ =& F ol
1% NaClo] 2235 Alkaline Peptone Water (APW, OXOID,
UK)Oll H&sto] 37°CollA] 24417 SHdaiFatct. S HS
Thiosulfate Citrate Bile-salt Sucrose agar (TCSB, HANGANG)
HjA[of] Tghsto] =4 kg gk9l & CHROMagar-Vibrio
agar (CHROMagar™) HjZ|o|A] HEAS Hol= 27 V. vul-
nifucus L vwvhA SAAE HF O 2 5} conventional
PCRZ ERIgH & 1% NaClo] 7} Tryptic Soy Agar (TSA,
HANGANG) Hj#]o]| A5}t #5202 VITEK 2 system
(bioMérieux Vitek, France)2 ©]-85}0] A5}t =4S AlA|

stk

Table 1. Coordinates of sampling sites in the costal areas of
Gyeonggi-do

Coordinate
District Sampling sites

Latitude Longitude

Kimpo Daemeoyng harbor ~ 37.6403746  126.5393384
Siheung Wolgot port 373898733 126.7352377
Oido harbor 37.3478746  126.6912487

Ansan Tando harbor 37.1925122  126.6461348
Hwaseong  Jeongok harbor 371856031  126.6510557
Pyoengtaek Pyeongtaek harbor ~ 36.9576373  126.8458372
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3. Az ¥ SAEY

FRE AFARE L} EARFEE Microsoft Excel 20132 ©|
&3to 201897H 20229714 g9 W9t WE &S 75}
of AdkAQl A opetstar, W4 7o) g 9 5944 A
=3 95 EA A= SPSS (Statistics 14.0 Professional Pack)
£ o]&sIith 549 = 9 o] vlEZ| QS+ ¥
E2&0) A= T 1 Eeeo] BlE g At
o] mR]E ATAS LotE 7] sl Hoi&s AT B4
(Pearson correlation analysis)= AAJSFTE. 7|7HE, X9, 4
g, A BB QufiES e IS ANEEd Aa
FEHol A AlFshe AvARE AFESIAEY AT S
Asl7] At HE2 ZAFEEE 2= HolHE BA4 |9
g p-value”} 0.05 W[RHI k& F-2lgt Atol7} Sl 2o &
Bster

Ar of

n. 2

1. 87| Maliaot slff Zetd L H|E2| QIS H &

20185 20224¢ 7] AsfiAQt 570 Al 671 AF
Al Z 26630 A sl 9 AHANA A=FE AFHoto] viYF
AR 23k vEE o @S2 473] BE=o] 17.7%2] &
&S Bth AxE B 2E&-2 20184 32.7%, 20194

21.3%, 20209 11.3%, 20219 13.2%, 20229 11.6%°]Act
(Table 2). 671 A& AHAA F 7H w2 75 £21&2 B3
A 92 AZA| hPF2 2 31.3%0]H, P4 |eglo] 12.0%
2 7P e BEl8-8 HATH(Table 3).

57k HlEE e ifE S 7|72 201840l 774 e
B 109), 2019¥2 671 L(4¥EHE 99), 202092 77/HE(4<E
¥ 109), 202192 671 L(4EHE 99), 2022¥2 671¥
(495E 992 9 Wt &2 8¥0] 53.8%= 7MY =
AL, 99 33.3%, 6 28.6%, 74 21.1%, 49 11.3%, 104
11.1%, 5¥ 10.3% <02 4¥5E Za=]7] Al&sto] 64+
g Z715k0] 89o] Aol 0|21 1097 #4asts ATFS
HthFig. 1).

YT RJAAET v B Qi ZF9]

Ack(Fig. 2). A2 A7 717FE ZHE 52
& v on@F ol Lo 520l 4

sttt S AE9 M= 1.3~37.7 practical salinity units

Table 3. Distribution of V. vulnificus isolated according to sampling
sites

S line si No. of No. of
Table 2. Yealy distribution of Vibrio vulnificus from 2018 to 2022 ampling sites sampling  isolation (%)
Year No. of sampling No. of isolation (%) Kimpo Daemeoyng harbor 3 10 (31.3)
2018 52 17 (32.7) Siheung Wolgot port 51 8(15.7)
2019 47 10 (21.3) Oido harbor 43 6 (14.0)
2020 71 8(11.3) Ansan Tando harbor 50 6(12.0)
2021 53 7(13.2) Hwaseong Jeongok harbor 58 8(13.8)
2022 43 5(11.6) Pyoengtack  Pyeongtaek harbor 32 9(28.1)
Total 266 47 (17.7) Total 266 47 (17.7)
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Fig. 1. Monthly isolation rates of V. vulnificus from samles collected from six coastal sites in Gyeonggi-do Province (2018~2022)
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Fig. 2. Monthly fluctuations of the isolation rates of V. vulnificus in samples of coastal areas and water temperatures (A) & salinity™* (B) from the

six sites studied (2018~2022). *Salinity has been measured since 2020.

Table 4. Comparison of environmental parameter mean values and
ranges between sites positive and sites negative for V. vulnificus

Mean values for parameters measured

Water parameter  positive sites ~ Negative sites Pearson’s
(ranges) (ranges) R
Temperature (°C)  21.8(10.8~33.3) 18.5(5.3~34.2)  0.969"
Salinity (psu) 23.1(18.5~29.9) 24.7 (1.3~37.7) 0.562
*p<0.05.

(psw)E H|HZ] Qi EZF 52 18.5~29.9 psucllA] E2|=[] oLt
A= BAR O R FOIoHA] QLT (Table 5).

2. 47|k L H|E2|QIiHE U sist

2018ARE 202297k 5AZF 471X 99 vlEuid
% 3= & 4810 7 20184 8%, 201949 9%, 20204 10
g, 20219 8%, 20224 13Ho & ¥ 109 W= 24
A3 E]Q]tt o] Z FAdo] 38%8(79.2%) 2.2 o34 1078(20.8%)
of] vJaf] 38 o] WokaL, 504 ol4do] 41 o= HA| FAte
85.4%% AA|ot3itt. 4 v B2 QuE S WA 94l 18
(37.5%), 89 1478(29.2%), 10¥ 8%8(16.7%), 493} 64 2z
278(4.2%) =01 th(Fig. 3). NFEIA T ¢33 H|Ee
LujES EE R T A= 0.402 (p<0.0DE B4
HOo 2 Folet L, o3y W ¥d H|He Q@S Fe
3 v B euEF At Thoe o] ATEA(r=0.321,

Table 5. Correlations between the isolation rates of V. vulnificus,
water temperatures, salinity, and No. of V. vulnificus infection cases
in the coastal area of Gyeonggi-do

Pearson’s rank correlation

coefficient for:
Parameter The isolation Water .
Salinity
rates of temperature (psu)
V. vulnificus (%) (°C) P

Water temperature (°C) 0.460™* - -

Salinity (%o) ~0.091 0.258 .
No. of V. vulnificus 0.321* 0.402* 0.224

infection cases

*p<0.05.
p<0.0D)E 2= 2 ZRIskItH(Table 5).
v.n #

2018 R¥ 2022 7] Asidet 671 A4 F 266
3] A=A sk 473](17.7%) BB L85 o] Ee =3
o}, A7z ot Qe A2 3A o5 AR 2
o] =2 Rste] QFAfo] Uit 7o) mhest £, o8 %=
7+29] A9 A BAFE o3t B 29 ASoE 5
o] QFYE| 1L 4o FTFEE 4220] Taol= el

Apo] Lehter!) 520 2 uhasfshelzt Holso]

R

U_J_-o]
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Fig. 3. Monthly number of cases of V. vulnificus infection reported to the Korea Disease Control and Prevention Agency in Gyeongg-do

(2018~2022)
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