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An ecological study on pathogenic vibrios was done in the aquatic environments of southern coast
of Korea during summer in 1995, to investigate the distribution and relationship between pathogenic
vibrio and zooplankton. Furthermore, special emphasis was given to study on the effects of zooplankton
existence on the wintering of Vibrio cholerae in the aquatic region in Korea.

During the study period, pathogenic vibrios were isolated from the samples such as V.
parahaemolyticus, V. vulnificus, V. mimicus, and V. cholerae non O1, but V. cholerae O1 was not
detected in any sample submitted in this study.

Adsorption ratio of V. parahaemolyticus onto zooplankton was higher than that of E. coli. The
efficiency of adsorption was found to be on the concentration of NaCl and other ions found in sea
water. For example, adsorption ratio of V. parahaemolyticus were 75% at 5% of NaCl solution and
55% at same salinity of diluted sea water, but those were decreased as 20% and 7% at 15%
salinity of NaCl solution and diluted sea water, respectively.

In addition, survival period of pathogenic vibrio was extended in the presence of live copepods at
25T, but zooplankton existence has no significant effect on the survival rate at 5C in closed microcosm
and also microalgae and dead copepods do not affect on the survival of V. parahaemolyticus. According
to these experimenta! results, zooplankton has positive effects on the growth and survival rate of
pathogenic vibrios in sea water during the summer season, but copepods have no significant effects on
the growth and survival rate of them in winter season in Knrea.

Finally, authors suggest that V. cholerae is not able to over winter with zooplankton in adjacent sea
water in Korea.
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haemolyticus WP-1 (Osaka University) & ¥
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A T Voulnificus EZF 6170 AE FA 107
AgoM HEH ol oF 16%, NAG Vibriod] 49+ o
5%, V. mimicust & 10% AZHAL V. cholerae O1
& A NEAAM AEHA Gt 948 A2 7
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Table 1. Detection ratio of pathogenic vibrios from sea water samples by sampling stations(1995)

o Chungmu Jinhae Pusan Total
Vibrios
P/N % P/N % P/N % P/N %

V. parahaemolyticus 5/27 185 4/26 154 2/8 250 11/61 180
V. vulnificus 5/27 185 4/26 154 1/8 125 10/61 164
NAG Vibrio 1/27 37 1/26 38 - 1/8 125 3/61 49
V. gholerae O1 1727 0 126 0 0/8 0 0/61 0
V. mimicus 3/27 111 2/26 17 1/8 125 6/61 98

N: No. of tested samples
P: No. of positive samples
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Table 2. Monthly variation of detection ratio of pathogenic vibrios from sea water(1995)

JUL Aug. Sep. Oct. Total
P/N % P/N % P/N % P/N % P/N %
V. parahaemolyticus 2/13 154 4/14 286 2/13 154 3/21 143 11/16 180

Vibrios

V. vulnificus 113 77 4/14 286 4/13 286 1/21 48 10/61 164
NAG Vibrio 0/13 0 /14 71 113 77 1/21 48 3/61 49
V. cholerae 01 0/13 0 0/14 0 0/13 0 021 0 0/61 0

V. mimicus 1/13 77 2/14 143 2/13 154 1/21 48 6/61 9.8

N: No. of tested samples
P: No. of positive samples

Table 3. Comparison of detected pathogenic vibrio numbers in sea water with and without plankton
MPN per 100ml of sea water

Sampling date

With plankton Without plankton
Jul 29. 1995 30 30
Sep. 2. 1995 3.0 <30
Sep. 22. 1995 6.2 30

3% Samples were collected at shellfish growing area in Chungmu region,

Table 4. MPN of pathogenic vibrios in copepods, environmental surface sea water and shellfish in
Chungmu area from Jjuly to October(1995)

MPN/100ml or gr

9 9
Month Sample Temp(C) Sal(% ) pH v W NAG e o~
Sea water 250 339 8.01 30 <30 <30 <30 <30
Jul. Copepods 150 36 <30 <30 <30
Shellfish 720 610 <30 <3.0 <30
Sea water 240 339 811 3.0 <30 <30 <30 <30
Aug. Copepods 110 36 <30 <30 11
Shellfish 20 30 <30 <30 30
Sea water 225 320 800 3.0 30 <30 <30 <30
Sep. Copepods 730 <3.0 <3.0 <3.0 3.0
Shellfish 6.2 <30 <3.0 <30 3.0
Sea water 18.0 330 8.18 <30 <30 <30 <30 <3.0
Oct. Copepods <30 <30 <30 <3.0 <3.0
Shellfish 30 <30 <30 <30 <30
VP : V. parahaemolyticus ~ VC : V. cholerae O1
WV : V. vulnificus VM : V. mimicus

NAG : NAG Vibio
¥ Vibrio count in case of copepods is MPN/100 copepods

QA Agole AFUA IYT E UE A AL A%, HF IAT A EFALS TH

ClAE BRIE FH AFINE 234 g AT o dE 394 vndeTs 94 ARy E2a
AN Bk o gue] MuEodFt BEHel AN W5 B AFVS ¥+ AT (Table 4).
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Table 5. Comparison of zooplankton in Chungmu area(1995)

Species July August September October
Protozoa
Noctiluca scintillans 444 306
Polychaete larvae 167 83 56
Arthropoda
Cladocera
Podon polyphemoides 111 111 250
Evadne nordmanni 28 83
Copepoda
Paracalanus sp. 770 167 194
Paracalanus copepodites 194 306
Acartia copepodites 616 361 472
Oithona sp. A 167 56 83
Otthona sp. B 28 2,556 833
Oithona copepodites 56 833 111
Copepoda nauplii 614 250 333 556
Cirripedia larvae (nauplii) 1,167 674 1,028
Mollusca
Gastropoda larvae (Veliger) 28
Urochordata
Ascidian larvae 28
Appendicularia
Oikopleuridae 833 56 83
Total 2,000 3,001 6,056 4,055
o1} 10070 A 9] copepodsoh A= V. parahaemolyticus’t 2 BEFT €¥d we & Zole glloy 98
50, V. vulnificus?} 367047} A& =0 dfeA= °ﬂ = \’%% 7 ARHR e o= AR AFHE

242t 720, 6100 A7} AEH dgd v WA

HHE| o] &Y EFAEN} HFd B2 57}
Basel 9SS ¢ & YU ol o AL g
43 9df e YElgoy 108dE AFAA V.

parahaemolyticus?} BEHE v} ot 1 vhel 34}
TEA EZAE AR 5 EE AsdA B4 H
vl AEHA 4tk

ojg} Zo] TEA EFIE HYA wrEILd
AtoldlE BAZL Yool FASATH

A F % EH@'«I sleol A AFT 5
AL ZAS Table 591 Uepiich 23

o2 A9, 2 FEA 932
E"] copepods A9 uagedoly HEYL £
grel B9 #A Zon Bud v dEd (Ka-
neko and Colwell, 1975; Sochard et al,, 1979; Huq et
al, 1983) 5 dddM AEE €AY EHAEdE

copepods’t FE& o]Fi glom 1 FAANZ (i
thona sp., Pavacalanus sp., Copepoda nauplii's ] %ol

AEHAG

= 73
$7t A4 s «WEH AHEE B4R 8y F
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Fig. 3. Species dependence of adsorption onto
copepods in 1.0% NaCl solution at 25T,
pH 7.0(M;E.coli, A;V.parahaemolyticus).
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Fig. 4 Comparison of survival period of V.para-
haemolyticus by the temperature with and
without copepods in closed microcosm at
5% salinity, pH 8.0(@;5C, W;25C, —;
with copepods, —without copepods)
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Comparison of survival of V. parahaemol-
yticus under the various conditions in clo-
sed microcosm examined at 25C, pH 8.0
(W;5% salinity, @;15% sallmty, —;with
copepods, ,W|thout copepods).

Fig. 5.
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Fig. 6. Survival period of V. parahaemolyticus un-

der the various conditions in closed mic-
rocosm examined at 25C, pH 8.0(M;water
only;A,with dead copepods; @;with live
algae).
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st slgol A AK AlZte] ZojAY Ffe &=
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Huq et al. (1980) % ©]¢} fAtY A& Hug v
o} o) xjel S A 7ko] copepodst A 30
Col MRS o A 7d AR B AP FE
ge AE 7|7 Fh

¥ F= WE V. parahaemolyticus 3ol A <]
A 710E A5 229 JYTNFE & AolE UE
A gkovt A% T/t ¥& ® (5%) copepods’t
EAEE s pAY BF ATl <& 20d = 94
=}tk (Fig. 5). 284 4 $=71 & A= (15
%) Mol 2] A8 AlZbe] copepodse] FEA F 5ol
A 9 AFE A gk agn Ao A
B8 algae 5o} vlBE| T A& me FYF
< golZ AT algaett A3 5 AET copepods 5
S HEZe T AFd dFE VAN LS ¢ F
2%t (Fig. 6).
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