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ESTIMATION OF THE PARAMETERS FOR RESUSPENTION
AND SETTLING OF COHESIVE SEDIMENT
IN THE INNER PART OF THE ARIAKE BAY AND ISAHAYA BAY

7 8 9 10 11

Koichi YAMAMOTO, Yuichi HAYAMI, Takashi KASAGI, Takaharu HAMADA,
Kenji YOSHINO, Soichi YAMAGUCHI, Toshiya KATANO, Makoto YOSHIDA,
Koichiro OHGUSHI, Fumihiko YAMADA and Katsuhide YOKOYAMA
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For the numerical modeling of the suspended sediment transport, mapping of the resuspention coefficient
and measuring of the settling velocity of the suspended sediment were performed. The resuspention
coefficient in the Ariake Sea could estimated by the clay content, dry density and vane shear strength of
the bottom sediment. Settling velocity of suspended sediment in the Isahaya Bay, Ariake Sea and
Chikugo River Estuary were proportional to the 0.77 power of the concentration of suspended sediment.

Key Words : Fine sediment, |sahaya Bay,ADV, re-suspension flux and settling vel ocity
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THE RHEOLOGY ANALYSIS ON SEDIMENT STABILIZATION EFFECTS OF
EXTRACELLAR SUBSTANCES IN ARIAKE SEDIMENTS

RS B EE 2 - AR 3 - WEFZRFIN4 - REFEIES
JIEH 5 6 - RIEREIT 7
Hiroyuki HARADA, Masahiko SHIKI, Akihiro OHISHI, Yasukuni KAWANO,
Yoshimasa AMANO, Hidetaka KAWAKITA and Keisuke OHTO

Ui () EITFIEEIR BT RE L AR (T 840-8502 1B HIAERT 1 2 ih)
HEBRFRFGAE THERUEREERYEHL (T840-8502 VB iiAERT 1 2 H1)
SRR TR ERHE R E B8 (T 840-8502 & HiAERT 1 % Hh)
HEBRFZE BT EERREM E LA (T840-8502 {eiAKEHT 1 2% H)
i (D) ERRTENIEEBINIER AUEREMIE 7 m T =2 b (T840-8502 P iAER] 1 25 H1)
61 (1) BRI BT AR E L AR (T840-8502 VB iAENT 1 2 t)
TR (D) FEERFEE BT AR ELTR (T840-8502 B iACHERT 1 2H)

Ariake Sea sediment- stabilizeing effect of extracellular polymeric substances was investigated in a
laboratory setting. Extracellular polymeric substances (EPS) in the lyophilized sediment were isolated as
colloidal carbohydrate fraction.
with EPS, calcium ion were carried out using a shear rate chargeable rehometer. This aqueous solution of

Evaluate of rheological properties of EPS solution and sediment slurry

EPS behave as Bingham fluids, the shear stress increase with elapsed time. It would be most like due to
hydration. The sea sediment slurry with EPS behave as non-Bingham fluids. The stress-strain hysteresis
loop width predicts the interaction of sediment and EPS. EPS enhance of sediment stabilization, the effect
is greatly improve by calcium ion.

Key Words : rehology analysis, extracellar polymeric substances(EPS), Ariake Sea sediment
stress-strain hysteresis
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Tidal flat macrofauna in the inner part of Ariake Bay

ETIPREIEL « [LARYE—2 - HOKHE—3 - AR - (U E A5 - REBTE—ARS
Kenji Yoshino, Koichi Yamamoto, Yuichi Hayami, Takaharu Hamada, Souichi Yamaguchi,
Koichiro Ohgushi

Lkt Bk AR AT 7 0 ¥ e 7 N ESdE (T840-8502 V& HAERT 1 7 Hh)
TR O R TR - AR TR RMESER (T756-8611 il A 5 2-16-15 H)
Spmim PR MER AT T 0 U N SR (T840-8502 PR ASHERT 1 2 i)
ATHE BB ER A 7 0 Y x 7 NESIR (T840-8502 Pl riASHERT 1 % i)
SEfl KRG T 0 Ve 7 MBI S (T840-8502 (R THAIERT 1 Fih)
6T PPl T % (T840-8502 (A HiASERT 1 % i)

The macrofauna of three estuarine tidal flat areas at the mouth of the Chikugo River, Rokkaku
River, and Shiota River in the inner part of Ariake Bay is described. Sampling was done from a boat
during high tide using a Smith-McCintyre grab sampler (22.5 x 22.5 cm) at 11 stations in each area
in December 2005, and May and August, 2006. Multivariate analyses showed that community
structures differed significantly between the tidal flats. This was mainly due to differences in the
abundance of the the arcid bivalve Scapharca kagoshimensis, the venerid bivalve Ruditapes
philippinarum. The distribution of endangered species and invasive species also differed between
tidal flats, and those species occurred mainly in the mudflats of the Rokakku River and/or Shiota
River estuaries. Differences in sediment grain size would be a factor of the differences in the

macrofauna and the distribution of endangered and invasive species among the tidal flats.

Key Words : endangered species, invasive species, macrobenthos, tidal flat,
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Fig. 1. Location of the sampling stations.
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Table 1. Abundance (upper) and biomass (lower) dominance in each Ariake Bay estuarine tidal flat. Mean abundance and biomass per square meter and their
standard errors (SE) are shown. N is the number of stations at which a species appeared. D = December, M = May, A = August, gww = g wet weight.

Chikugo River estuary Shiota River estuary Rokkaku River estuary

Species indivm?+SE % N  Species indivm?+SE % N  Species indivm?+SE % N
Abundance
D Ruditapes philippinarum 636.0 +600.2 63.5 2  Scapharca kagoshimensis 400.4 +278.1 40.8 3  Capitellidae spp. 305 £129 283 6
D Iravadia elegantula 71.1 +67.8 7.1 1 Stenothyra spp. 210.1 +105.5 21.4 6  Stenothyra spp. 19.8 £103 183 3
D Stenothyra spp. 61.2 +56.3 6.1 2 Iravadia elegantula 1832 +109.8 18.7 6  Paraprionospio cordifolia 144 +10.7 133 3
D Capitellidae spp. 494 +26.8 4.9 5 Potamocorbula cf. laevis 100.6 +87.0 103 4  Tellina iridescens 10.8 +7.7 100 2
D Scapharca kagoshimensis 435 £26.2 4.3 3 Corophium sp. 108 +7.2 1.1 3 Iravadia elegantula 54 +54 50 1
M Ruditapes philippinarum 201.1 +189.3 52.1 5  Theora fragilis 5244 +208.1 46.0 9  Theora fragilis 256.8 +137.8 48.0 10
M Theora fragilis 21.5 £13.7 56 3 Corophium sp. 271.2 +148.7 238 7  Corophium sp. 1329 +£127.1 248 2
M Musculista japonica 144 + 144 37 1 Scapharca kagoshimensis  143.7 +98.4 12.6 4  Tellina iridescens 25.1 +144 47 4
M Protankyra bidentata 144 + 144 37 1 Sternaspis scutata 323 £17.7 28 5 Sternaspis scutata 19.8 £198 3.7 1
M Lagis bocki 144 £6.0 3.7 5 Hediste sp. 30.5 £30.5 2.7 1  Capitellidae spp. 162 +7.4 30 5
A Musculista japonica 2979.1 +£2979.1 66.5 1  Scapharca kagoshimensis 387.9 +296.8 36.2 3  Potamocorbula cf. laevis 181.4 +1448 513 2
A Theora fragilis 5459 +3643 122 5  Theora fragilis 267.6 +104.6 25.0 8  Theora fragilis 682 +245 193 6
A Potamocorbula cf. laevis 3502 +348.2 7.8 2  Stenothyra spp. 1203 +52.8 11.2 6  Capitellidae spp. 323 +£149 9.1 6
A Ruditapes philippinarum 258.6 +2253 58 2 Potamocorbula cf. laevis 89.8 +51.3 84 5  Nassarius sinarus 10.8 +£5.6 3.0 4
A Mactra quadrangularis 79.0 +75.1 1.8 2 Iravadia elegantula 413 £19.8 39 5  Tellinairidescens 9.0 +4.1 25 4
Biomass gwwm’+SE % N gwwm?+SE % N gwwm?+SE % N
D Ruditapes philippinarum 318.7 +£306.8 554 2  Scapharca kagoshimensis 5447 +402.0 83.7 3  Tegillarca granosa 453 +44.1 544 3
D Scapharca kagoshimensis 169.0 + 1324 294 3 Potamocorbula cf. laevis 90.1 £78.1 13.8 4  Nassarius sinarus 12.7 £9.6 152 2
D Mactra quadrangularis 43.1 +43.1 75 1 Modiolus metcalfei 34 £34 0.5 1  Protankyra bidentata 10.7 £10.7 128 1
M Ruditapes philippinarum 1492 + 1419 68.7 5  Scapharca kagoshimensis  513.9 +298.7 859 4  Tegillarca granosa 26.1 +25.7 557
M Scapharca kagoshimensis 284 £16.0 13.1 3  Potamocorbula cf. laevis 347 +233 58 3 Tellina iridescens 6.3 +4.7 134 4
M Protankyra bidentata 17.0 £ 17.0 78 1 Theora fragilis 202 +£10.6 34 9  Theora fragilis 45 £2.7 9.6 10
A Ruditapes philippinarum 424 £41.0 325 2 Scapharca kagoshimensis 646.3 +406.9 822 4  Tegillarca granosa 453 +35.6 440 3
A Mactra quadrangularis 235 +£22.7 18.0 2 Potamocorbula cf. laevis 88.9 +£63.5 113 Potamocorbula cf. laevis 313 +24.1 304 2
A Potamocorbula cf. laevis 154 +124 11.8 2 Theora fragilis 25.1 +12.5 27 8  Protankyra bidentata 8.6 +8.1 84 2
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Table 2. The occurrence of endangered species and invasive species in each tidal flat (season was pooled).

Station number

Chikugo River Rokkaku River Shiota River
endangered species
Lingula anatina 2,3,6,7 - -
Tellina iridescens 6 4,5,6,10,11 3,8,9
Salinator takii 5 6 3,9,10
Estellacar olivacea 4 6,11 8
Tegillarca granosa 4 1,4,7,8, 10 3,7
Iravadia elegantula 6 9 3,4,6,8,9,10, 11
Camptandrium sexdentatum - 1,4,6,11 3,8
Modiolus metcalfei 2,3,8 - 2,5,6
invasive species
Potamocorbula laevis 5,6 1,7, 10 1,3,8,9, 10
Nassarius sinarus 1,3,4,8 1,7,8,9,10, 11 1,3,4,6,7,11
Stenothyra spp. 6,7 1,4,6,10,11 3,4,5,7,8,9,10, 11
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Fig. 2. Community parameters in each tidalflat.



Table 3. Community parameters in each Ariake Bay estuarine tidal flat (mean + SE). While species richness
(S) and Shannon's diversity (H) are shown in terms of a grab units (22.5 x 22.5 cm), abundance (V) and
biomass (B : g wet weight) are presented in terms of the 1 square meter scale units.

Site S H N B
Chik River Dec 5.5 £1.26 1.42 £0.36 926.6 + 564.9 575.2 +£330.4
estuaugo V' May 55 + 131 177 +0.35 386.1 + 179.7 2172 +148.8
i Aug 52 £143 0.88 +0.27 4482.2 + 3348.6 130.4 £46.6
Rokkaku River Dec 2.8 £0.70 1.09 +0.25 140.1 +46.9 83.4 £43.0
;;;u VY May 5.1 +0.58 159 +0.17 641.1 +236.2 46.8 +24.5
Y Aug 44 +0.53 1.50 £0.22 359.2 £ 137.2 102.8 £41.1
Shiota River Dec 4.7 +0.81 1.28 +£0.16 984.1 + 334.7 650.6 +400.0
estua May 6.7 £0.80 1.82 £0.20 1142.1 £319.8 598.0 +308.6
v Aug 6.4 + 0.83 1.58 +0.19 1077.4 +294.6 790.2 +398.7
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Fig. 3. Ordination plots by the nMDS (left) and CAP (right) analyses. Note that
the same ordinations were presented by the different factors: between tidal flat
areas (upper) or between seasons (lower).
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Table 4. The results of SIMPER analyses. 10 species are listed with their mean abundance per grab in order of their percent contribution to the
differences in community structure between seasons or tidal flats.

Seasonal comparison
Dec vs May (mean dissimilarity = 87.60)

Dec vs Aug (mean dissimilarity = 86.74)

May vs Aug (mean dissimilarity = 81.49)

Species Dec May % Species Dec Aug % Species May Aug %

Theora fragilis 0.13 1.13 11.08 Theora fragilis 0.13 1.07 11.18 Theora fragilis 1.13 1.07 10.63
Capitellidae spp. 0.53 0.45 6.62 Capitellidae spp. 0.53 0.39 6.81 Capitellidae spp. 0.45 0.39 5.1

Stenothyra spp. 0.58 0.23 543 Potamocorbula cf. laevis  0.26 0.54 6.36 Potamocorbula cf. laevis  0.12 0.54 5.09
Corophium sp. 0.1 0.61 5.02 Stenothyra spp. 0.58 0.37 5.71 Corophium sp. 0.61 0 4.92
Lagis bocki 0 0.38 4.14 Nassarius sinarus 0.17 0.36 4.7 Nassarius sinarus 0.27 0.36 4.57
Nassarius sinarus 0.17 0.27 3.97 Scapharca kagoshimensis ~ 0.37 0.28 3.77 Lagis bocki 0.38 0.14 4.45
Scapharca kagoshimensis  0.37 0.31 3.87 Iravadia elegantula 0.42 0.27 3.68 Stenothyra spp. 0.23 0.37 3.38
Prionospio sp. 0.19 0.21 3.54 Tellina iridescens 0.18 0.17 343 Scapharca kagoshimensis  0.31 0.28 33

Tellina iridescens 0.18 0.19 3.38 Prionospio sp. 0.19 0.14 3.17 Ruditapes philippinarum ~ 0.23 0.16 3.22
Ruditapes philippinarum ~ 0.17 0.23 3.11 Nemertinea 0.17 0.16 2.57 Sternaspis scutata 0.25 0.16 3.06

Tidal flat comparison
Chikugo vs Rokkaku (mean dissimilarity = 88.66)

Chikugo vs Shiota (mean dissimilarity = 89.14)

Rokkaku vs Shiota (mean dissimilarity = 83.05)

Species Chikugo Rokkaku % Species Chikugo Shiota % Species Rokkaku Shiota %
Theora fragilis 0.49 0.75 8.72 Theora fragilis 0.49 1.09 8.56 Stenothyra spp. 0.28 0.8 8.79
Capitellidae spp. 0.45 0.62 8.19 Stenothyra spp. 0.1 0.8 6.91 Theora fragilis 0.75 1.09 7.7
Ruditapes philippinarum  0.56 0 4.69 Scapharca kagoshimensis ~ 0.28 0.68 6.06 Capitellidae spp. 0.62 0.31 6.71
Tellina iridescens 0.09 0.36 4.59 Iravadia elegantula 0.13 0.63 5.66 Iravadia elegantula 0.04 0.63 6.46
Nassarius sinarus 0.21 0.33 4.51 Potamocorbula cf. laevis  0.18 0.56 5.37 Scapharca kagoshimensis 0 0.68 6.18
Prionospio sp. 0.1 0.21 3.56 Capitellidae spp. 0.45 0.31 4.52 Potamocorbula cf. laevis  0.19 0.56 6.15
Stenothyra spp. 0.1 0.28 3.46 Corophium sp. 0.1 0.49 4.22 Corophium sp. 0.13 0.49 4.94
Tegillarca granosa 0.03 0.25 3.27 Ruditapes philippinarum  0.56 0 3.8 Nassarius sinarus 0.33 0.25 4.17
Potamocorbula cf. laevis  0.18 0.19 3.22 Nassarius sinarus 0.21 0.25 3.35 Tellina iridescens 0.36 0.09 4.06
Hemipodus yenourensis 0.13 0.23 2.79 Nemertinea 0.13 0.2 2.68 Prionospio sp. 0.21 0.22 3.51
T m P n e}» T
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Fig. 4. Density (ind/m2) distribution of several macrobenthos in May 2006.
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EFFECT OF EXTRACELLULAR POLYMERIC SUBSTANCES SECRETED
BY LAVER ON WATER QUALITY AND SEDIMENT IN ARIAKE SEA

CORBPEIE L - RS 2 - FRpEE 3
Yoshimasa AMANO, Hiroyuki HARADA, Kenji YOSHINO
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Influence of extracellular polymeric substances (EPS) secreted by laver on water quality and sediment in
Avriake Sea was examined through laver culture experiment. The EPS was evaluated by concentrations of
total sugar and dissolved organic carbon (DOC), molecular weight and viscosity. Also, powdered EPS
was recovered from the medium, and the effect of EPS on stabilization of sediment was evaluated from

the rheological measurement of the sediment under absence/existence of the EPS. The results showed that
total sugar and DOC concentrations clearly increased through the cultivation. The molecular weight

analysis also represented existence of high polymer substances, assuming that the laver would secret the

EPS. The stabilization of sediment with the EPS increased in the shear stress value than that without the

EPS, implying that the EPS acts an agent in restraining resuspention of the sediment. Therefore, the EPS
would contribute to the increase in transparency and COD observed in Ariake Sea in recent years.

Key Words : Extracellular Polymeric Substances, stabilization, laver, water quality, sediment
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CROSS-SECTIONAL DISTRIBUTION OF TURBIDITY MAXIMUM
IN THE MEANDER OF THE CHIKUGOGAWA RIVER ESTUARY
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The distribution of turbidity maximum and suspended sediment (SS) flux were analyzed in a cross section of the

Chikugogawa river estuary. During flood tide, it was observed that the along-river current was relatively week and the

suspended sediment concentration was high at the inside of the curve, the river water of near-bottom layer

flowed to the inside of the curve, furthermore, the thickness of high SS concentration layer increased. The SS flux

in each ADCP measurement cell was calculated using the water velocity and SS concentration that was esti-

mated from echo intensity of ADCP, the flux was integrated in each segment ofthe cross section by one tidal period.

The total sediment budget showed that considerably more SS passed over the inside of the meander than over

the outside. These facts suggest that the secondary current occur in the meander of tidal channel and the

suspended sediment transported by the turbidity maximum is moved into the inside of the bend.

Key Words: turbidity maximum, meander, secondery current, settling, sediment budget
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EFFECT OF IRON CONCENTRATION ON THE GROWTH OF PLANKTON
IN ARIAKE BAY, SUMMER 2008

H¥mERL « Abdul Ghaffar? - £f R EES « & H

B TE S

I F A6« K —7
Masaaki TABATA, Abdul GHAFFAR, Shingo HOMI, Makoto YOSHIDA, Toshiya KATANO,
Soichi YAMAGUCHI, Yuichi HAYAMI,

Lppi oo PSSR B LR (T840-8502 1A T ASFENT 1 % th)
2HE(FR) VB R TR e A 2L X — BRI (T840-8502 1 HiAIEMT 1 7% Hh)
S (BR) Vs KT TR (LR (T840-8502 1 iAIERT 1 7 Hh)

e ()
St (FR) M KERFEIRIRIZE B
Ofdr (31) (e KRR RIS B

P KRNI B AR AR Y Y= 7 b (T840-8502 FeiHAENT 1 %)
HRRAEIIE 70 Y 27 b (T840-8502 He8HiAERT 1 Fih)
BRGS0 =7 b (T840-8502 RS THAERT 1 3 Hi)

ThE () (iR B A B R (T840-8502 i TiAERT 1 % Hi)

Iron concentration in the Ariake sea water was determined for the samples collected at four different sites in
depths of 0, 2 and 5 m from the top, and of 1m from the bottom from July 6 to August 26, 2008. One of sample was
filtrated with a 0.45 um filter and other was not filtrated. All samples were immediately treated in a boat after the
sample collection and were acidified by addition of ultra-pure hydrochloric acid (1 mol dm™®). The concentration of
iron was determined by a graphite farness method using a Hitachi Zeeman Polarized Atomic Absorption
Spectrophotometer. High concentration of sodium chloride interfered with the determination of iron at ppb level.
But the interference was removed by addition of ultra-pure nitric acid to the samples before the ion determination,
because NaCl easily vaporizes as HCI from acidic solution at a preheating process (750 °C). Iron concentration
involved in the unfiltered sea water was a range of 360 to 100 ppb and muddy sediment showed high concentration of
total iron due to stirring sediment under a big change in tidal ebb and flow. The concentration (39-1 ppb) of iron
filtered, however depended on sampling day and weather. Plankton (Diatom and Chattonella) appeared after a big
rainy season and hot summer days. The water-soluble ion was correlated to the cell number of Diatom and

Chattonetla.

Key Words : Iron, Diatom,Chattonella
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Effects of iron concentration on the growth of plankton are discussed.
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W 35-40
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@ 20-25
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0 0-5

T2-Ocm | T2-B P6-0cm | P6-B P1-0cm P1-B B3-0cm | B3-B
Jul. 6 343 346 299 351 332 343 356 341
Jul. 8 242 350 253 333
Jul. 13 342 351 216 351 261 351 226 346
Jul. 17 290 329 223 303 180 314 252 295
Jul. 21 364 359 308 362 164 363 225 313
Jul. 24 325 353 211 205 363 224 303
Jul. 28 368 365 296 289 209 314 228 350
Jul. 30 353 353 184 279
Aug. 3 346 348 218 290 235 346 336 351
Aug. 7 320 340 140 144 130 250 170 270
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T2-0cm | T2-B P6-Ocm | P6-B P1-Ocm |P1-B B3-0cm | B3-B
Jul. 6 10 10 12 7 7 6 39 12
Jul. 8 33 1 39 37
Jul.13 6 15 13 8 33 7 22 2
Jul. 17 16 4 3 13 5 3 7 3
Jul. 21 4 4 3 1 1 2 8 1
Jul. 24 2 2 2 4 1 3 2 4
Jul. 28 2 2 2 5 1 1 2 1
.30 2 2 4 4
Aug. 3 9 10 6 10 11 13 32 14
Aug. 7 11 11 6 9 18 15 7 14
Aug. 10 13 14 12 12 7 3
Aug. 19 10 10 11 5 13 12
Aug. 26 8 8 9 14 10 9 23 10
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LANDSAT-5 TM IZ&5FRBEDFEAE L DL

MEASURMENTS OF THE DISTRIBUTION OF SEA-SURFACE TURBIDITY
IN THE ARIAKE SEA USING LANDSAT-5 TM
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Masahiro SEGUCHI, Masumi KORIYAMA, Yonghee Shin
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The purpose of the present study is to clarify the distribution properties of sea-surface turbidity, which

has great effects on the environment, ecosystem and marine products, in the Ariake Sea observed using
LANDSAT-5 TM data at high tide in summer. High turbidity was observed in the tidal flat and shallow sea
near the coastal areas in the interior parts of this sea. This high turbidity was seemed to be caused by the

suspension of the sea-bottom mud by fast current and wind wave. Some difference between the
sea-surface turbidity distributions before and after the construction of the dike for ISAHAYA
sea-reclamation were observed from this time data. In order to discuss the influences of the dike on the

distribution of sea-surface turbidity, more similar measurements under the various sea conditions should

be carried out.

Key words : Ariake Sea, turbidity, LANDSAT-5 TM, spectral radiance, spectral reflectance, path

radiance, atmospheric correction
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DURABILITY OF SAND BANKING EFFECT IN THE INNER AREA
OF THE ARIAKE SEA
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Tomokazu HARAGUCHI, Osamu KATO, Masayuki TSURUMARU, Masahiro SEGUCHI,
Masumi KOORIYAMA
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The sand banking method appears to be useful for improving the environment of bottom sediment in
the inner area of the Ariake Sea. It is usually thought that its effect becomes dull in only a few years. The
present study investigates the secular change of the bottom sediment environment in sand capped
sections, which were constructed by Saga Prefecture from 2001 to 2003. The relation among the
habitation of benthos, the grain size distribution and the ignition loss was investigated. Sedimentation had
progressed in northeastern and southeastern spots of the inner area. Much benthos was caught in
northeastern spot than and southeastern. The vertical distribution of ignition loss in sediment suggested
that bivalve had inhabited from right after construction in northeastern spot.

Key Words : Sand banking method, benthos, grain size distribution, ignition loss
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o' [N Vasan
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SEASONAL VARIATONS OF NITROGEN AND PHOSPHORUS IN BOTTOM

SEDIMENTS BETWEEN MUDDY TIDAL FLAT AND SHALLOW WATER AREAS
IN THE INTERIOR PARTS OF THE ARIAKE SEA

RRILZSSE ' - WO BYE? - R TV A AR F kT’
LA —
Masumi KORIYAMA , Masahiro SEGUCHI Akane KOGA, Alim ISNANSETYO,
Yuichi HAYAMI and Koichi YAMAMOTO

AR — .

VR ERRFIH BHNAMRERER (T840 - 8502 R TAANT 1 i)
TR EEREEER RSN AMERERERL (T840 - 8502 AL 1 Fih)
SRE BIRBRFRFEE HEERFIE (T840 - 8502 M HIAHERT 1 2 H1)
T ORISR S AWERAMIE Y u Y 2 7 b (T840 - 8502 AR HIAENT 1 %)
SHELE  ERICRHEHE BRI T e Y = 7 b (T840 - 8502  PEAATHAERT 1 )
SRR (D) hpRFdEEdR LMt LFR (T755—8611 (LR RFEHFHES 2—16—1)
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%

The seasonal variations of nitrogen and phosphorus in bottom sediments between muddy tidal flat
and shallow water areas in the interior parts of the Ariake Sea were investigated during August, 2007
— July, 2008. The supply amount of organic matter to sea bottom and sediment temperature had
important effects on the seasonal variations of NH4-N in porewater, because the variations of total
organic carbon (TOC) in bottom sediment corresponded to those of NH4-N. NOs-N in porewater
decreased drastically in July-October and in January. It was considered that one of the former causes
was denitrification and one of the latter causes was rapid decrease in NH,4-N in porewater, which is
substrate of nitrification. The seasonal variations of PO4-P in porewater were strongly dependent on
those of redox environments in bottom sediment. The release rates of NH4;-N and PO4-P were
calculated using the diffusion equation. As a result, it was found that bottom sediment was an
important supply source of NH4-N and PO4-P during summer-autumn.

Key words : Ariake Sea, nitrogen, phosphorus, bottom sediment, release rate, redox environment
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—AFH DR -

MASS TRANSPORT AND ECOSYSTEM DYNAMICS IN THE INNER AREA OF
THE ARIAKE SEA -RESULTS OF THE 4" YEAR-

AR IARWE—2 - FEHZETRS - HEEE - S HEe - AR
< U E AT - BRILZESES - IR H A0 - WEO B - SR FaEl
Yuichi HAYAMI, Koichi YAMAMOTO, Takaharu HAMADA, Kenji YOSHINO, Makoto YOSHIDA,
Toshiya KATANO, Soichi YAMAGUCHI, Masumi KOORIYAMA, Akane KOGA, Masahiro SEGUCHI,
and Tomoyuki SHIKATA

Ui e ot AR ORI 7 U= 7 b (T840-8502 e iAEHT 1 )
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In order to investigate the seasonal variation in the ecosystem of the mudflat-shallow water system, we made field
surveys once a month from August, 2007 to July, 2008 in the bay head of the Ariake Sea. Measurements of water
temperature, salinity, chlorophyll fluorescence, turbidity and DO profiles, water samplings for nutrient analysis and
phytoplankton count and samplings of bottom sediments were carried out at 7 stations from the coast to offshore. The
NH,;-N concentration increased from September and topped in November. The NO3-N also increased from September
and topped in January. The phytoplankton density was low from October to February. The NH,-N concentration was
especially high at the stations close to the coast which are dried up in the ebb tide. Since the river discharge was small
in this season, such an increase of nitrogen concentration would be caused by the regeneration mainly occurred in the
mudflat area. The variation in the PO,-P concentration was smaller than the NH, and NO3 concentrations. The PO,-P
concentration decreased from January to March and increased in the autumn. Such a variation was also different from
the seasonal variation in river discharge. The decline of the PO,-P concentration in winter would be caused by the
decrease of the flux from sediments. The relative content of microphytobenthos in the micro-algae cells in the surface
sediment was smaller than the phytoplankton especially in summer. It suggests relatively small contribution of
microphytobenthos for organic matter supply in the shallow water.

Key Words : Ariake Sea, nutrients, mudflat, phytoplankton ,microphytobenthos, seasonal variation
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DEVELOPMENT AND THE ACHIEVEMENT OF SEDIMENT TRANSPORT
MODEL FOR ARIAKE SEA

EHZFRT « AR —2 - R —3 + ARl -
PR IES - BRI
Takaharu HAMADA, Koichi YAMAMOTO, Yuichi HAYAMI, Soichi YAMAGUCHI,
Kenji YOSHINO, Toshiya KATANO, Makoto YOSHIDA,
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Increasing water clarity in the Ariake Sea and change in bottom sediment property in the head of the bay are
considered as serious problems. To treat these problems, we have developed sediment transport model based on
FVCOM sediment module. Applying site-specific settling velocity function and distribution of critical shear stress
and erosion rate, the model reproduce temporal and spatial variation of clarity in 1 tidal cycle.

According to analysis of monthly secchi-depth data taken by Saga and Kumamoto prefecture, clarity increases
significantly in southern part of the Ariake Sea after 1996. The model suggest that sediment transport from Isahaya
bay significantly decreased after constructing dyke of Isahaya bay reclamation work and it induces the clarity

increase.

Key Words : Sediment transport, Numerical model, FVCOM, Water clarity
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A STUDY ON BUILDING A RUNOFF AND POLLUTANT LOAD MODEL
OF THE ARIAKE SEA CATCHMENT AREA

RERIE—RRL « BHHHI7 2
Koichiro OHGUSHI and Yoshiaki TSURUTA

Uit (1)

RPN BT A TR F (T 840-8502 FeBfiACHERT 1 Zith)

2THs BRI T VYL Z v MUNEEECE  EaR R E T
(T810-0801 #& it i 182 X H1H 5-6-20)

This study is aimed to build a runoff and pollutant load model of the Ariake Sea catchment area using
GIS, tank model and field investigation. The model simulates hydrological phenomena in good agreement
with observed one by introducing GIS based data of upstream river basins where tidal effects do not exist.
In order to estimate water quantity and water quality of the downstream river basins where the tidal
effects exist, a typical test field has been chosen and investigated continuously in the east Saga Plain for 7
months. Non-point pollutant load from paddy fields are estimated by observing water quality and quantity
of efflux water discharge. As a result, a balance of water and substances of the paddy fields is estimated
for irrigation period and non-irrigation one. By considering observed data and the existing pollutant load
per unit activity, the pollutant loads from the downstream river basins are estimated.

Key Words : runoff, pollutant load, GIS, Ariake Sea, paddy field, non-irrigation period
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Studies on dynamics of Chattonella spp.
(Raphidophyceae) in the Ariake Sea: Development
of fixative and investigation of diel vertical
migration pattern in the sea
A BRiE O IR KR LE ChattonellaD BNVEEIZBE S D83 : Chattonella
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1. Introduction to clarify their bloom developing process in the sea. As a part
of the study, we firstly developed the fixation protocol for
Red tides caused by Chattonella have frequently Chattonella. Secondarily, diel vertical migration behavior was
occurred during summer season in the Ariake Sea, Japan. We investigated using this fixation protocol. In the present paper
currently study the population dynamics of this phytoplankter we repot the development of fixation protocol and the diel
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vertical migration behavior during the bloom in the Ariake Sea.

PARYT A. Cell fixation

Cell fixation is a basic and important technique for
microalgal studies, and several fixatives, such as formalin,
glutaraldehyde, and Lugol’s solution, have been widely used.
These fixatives should be used properly depending on the aim
of the study and target algal cells. The raphidophycean, genus
Chattonella, which consists of C. antiqua, C. marina, C.
subsulsa, and C. ovata, are known to be harmful, causing
bloom during the warm seasons in temperate coastal
environments »2'¥, The cell membrane of this genus, which
possesses glycocalyx on the surface ?) is generally not
preserved well by the fixation with a general fixative, such as
formalin and glutaraldehyde due to the occurrence of osmotic
changes during the slow fixation. Hence, enumeration of algal
cells in light microscopy has primarily been carried out on
living cells without fixation.

Flow cytometry has been widely used in phytoplankton
ecological studies since the 1980’s ®9. One useful application
of flow cytometry is cell cycle analysis . This technique
enables the estimation of in situ growth rate without incubation
9: thus, it is useful for the estimation of the growth rate of
Chattonella in natural environments. Moreover, it is also useful
for the study of the life cycle, as demonstrated by Parrow and
Burkholder (2002, and 2004) in their analysis of the
dinoflagellate Pfiesteria '* Y. For flow cytometric analysis, a
simple and safe fixative should be developed, although the
fixative itself should not be toxic to humans.

Several fixatives have been used for the fixation of
raphidophyceae, such as Heterosigma akashiwo 2314,
Fibrocapsa Japonica *¥, and Chattonella antiqua *®. In the
fixation, rapid penetration of fixative into the cell is required
especially for raphidophycean. Paraformaldehyde and
glutaraldehyde are frequently used as a fixative.
Paraformaldehyde penetrates into the cell more rapidly than
glutaraldehyde, while cell morphology is well preserved by
glutaraldehyde. Thus, combination of paraformaldehyde and
glutaraldehyde may be ideal. Indeed, the combination of these
chemicals is used for the planktonic organism in flow
cytometry 1718:19:20.2D anq electron microscopy 2%,

The buffer for the fixative is an important factor that
affects the preservation of cell morphology 2%. Sodium
cacodylate has been frequently used as a buffer in electron
microscopy 2, as reported above. In addition to sodium
cacodylate, Hepes (N-[2-hydroxyethyl]piperazine-N’-[2-
ethanesulfonic acid]) has been used as a buffer for the fixation
of bacteria 29 and algae 2°. In addition to them, osmotic change
is the other important factor affecting the cell morphology by

the fixation. Sorbitol and sucrose have been used to preserve
cell morphology due to the osmotic change during the fixation.
In most cases, these chemicals have been combined with
osmic acid for electron microscopy and, hence, have not been
applied to the fixation of algal cells for light microscopy and
flow cytometry.

In the present study, to develop a simple and easy
fixation procedure of Chattonella cells for flow cytometry, we
evaluated Hepes combined with paraformaldehyde (PFA) and
glutaraldehyde (GA). We also tested sodium cacodylate, and
the result was compared with Hepes in light microscopy. We
found that, when fixed with Hepes-buffered PFA and GA, the
morphology of the Chattonella cell was well preserved after
freezing. In addition, cell loss due to bursting resulting from the
fixation was negligible. Finally, the fixed cells could be
successfully used for flow cytometric analysis. These results
indicate that Hepes-buffered PFA and GA are superior to other
fixatives for Chattonella cells.

Part B: Diel vertical migration

Chattonella undergoes diel vertical migration behavior
) This behavior probably plays crucial role in the
development of the population when water column stratifies.
Generally, high numbers of samples should be counted within
a day to study diel vertical migration in natural environment.
However, due to the difficulty of fixation of Chattonella as
mentioned above, sample preservation has been almost
impossible. Hence, information on the diel vertical migration
behavior of natural Chattonella population is strictly limited. In
part B, we aimed to investigate diel vertical migration of
natural Chattonella population in the Ariake Sea using the
newly developed fixation protocol.

2 . Materials and methods

Part A: Cell fixation

Two strains of Chattonella antiqua, 0803A3 and
KYCAO1L were used in the present study. Strain 0803A1 was
isolated from the Ariake Sea, Japan, by Dr. T. Yamatogi, and
strain KYCAO1 was isolated from the Yatsushiro Sea, Japan.
These strains were cultured in IMK Media (Wako, Japan) at
25°C with a 14:10=L:D cycle. Seawater collected from The
Avriake Sea (30 PSU) and filtered with a GF/F filter was used
for the media. A natural population of Chattonella was also
collected from the Ariake Sea, Japan, during a dense bloom of
Chattonella spp. For light microscopic evaluation of the
fixation procedure, surface water samples were collected at the



Shin-Avriake fishing port (33°7°45”N 130°10°10”E). To
evaluate with flow cytometry, we also collected a surface
water sample at the Oura port (32°58°54”N 130°12’36"E) to
apply flow cytometry.

The paraformaldehyde stock solution (10%) was
prepared as follows. Paraformaldehyde powder (Wako) was
added to pre-warmed DW (ca. 65°C). The mixture was stirred
with a magnetic bar, and several drops or a few millilitres of
NaOH solution (1N) was added to this. The entire procedure
was carried out in a fumehood. After dissolution, the solution
was divided into 50 ml tubes and stored at -30°C in a freezer.
Glutaraldehyde used in the present study was purchased from
Wako (20% solution, electronic microscopy grade).

We evaluated the effect of buffers on cell morphology
(Experiment A). Three buffers were tested: PBS, sodium
cacodylate (Wako, final concentration of 0.1M, pH 7.4), and
Hepes (Wakao, final concentration of 30mM, pH 7.4). PBS-
buffered paraformaldehyde (4%, Wako) was purchased. No
buffer was tested as the control. The composition of the
fixatives tested is shown in Table 1. The fixatives were
prepared just before use. After 1 hr. of fixation, cells were
observed under a light microscope.

Table1l Composition of fixatives in Experiment A.

Control PBS Cacodylate ~ Hepes

Buffer

PBS - 1x - -

Cacodyla - - 0.1M -

Hepes - - - 30mM
Fixative

PFA 1% 1% 1% 1%

GA 1% 1% 1% 1%
Osmotic regulator

Sucrose 0.5M 0.5M 0.5M 0.5M

To evaluate the lysis of cells due to the fixation, we
counted the cell number before and after fixation (Experiment
B). Glutaraldehyde (GA), paraformaldehyde (PFA), and a
combination of them (PFA&GA) were tested. C. antiqua strain
KYCAO01 was used. Cultured cells in the log phase were
divided into 12 tubes. Three test tubes (total nine tubes) were
used for each fixative, and the three remaining test tubes were
used for counting without fixation. Chattonella cells were
enumerated under a light microscope (X200 magnification). At
least 300 cells were counted for each sample. One-way
ANOVA was carried out to test the difference in cell densities
among the treatments with a discrimination level of p<0.05. To
evaluate the effects of the fixation on cell morphology, cells
retained flagella were counted under a light microscope with
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phase-contrast illumination (x400 magnification). For this at
least 100 cells were evaluated. In addition, to confirm the
usefulness of PFA&GA, the surface water sample collected
from the Shin-Ariake fishing port (33°7°45”N 130°10’10”E)
on 14 August was also used. The sample was divided into nine
test tubes. Three tubes were immediately fixed with PFA in the
laboratory, and the other three were fixed with PFA and GA.
These samples were stored at 4°C. The remaining three were
used for counting the cell number before the fixation. At least
200 cells were counted for each sample with a light
microscope. The experiment was carried out for 51 days. One-
way ANOVA was also carried out for the PEFA&GA treatment
to test the difference in cell densities among the days after
fixation with a discrimination level of p<0.05.

Table2 Composition of fixatives tested in Experiment B.

PFA&GA GA PFA

Buffer

PBS - - -

Cacodylate - - -

Hepes 30mM 30mM 30mM
Fixative

PFA 1% - 1%

GA 1% 1% -
Osmotic regulator

Sucrose 0.5M 0.5M 0.5M

For flow cytometry, fixed cells were centrifuged (2000g,
3 min.) and resuspended with PBS (pH 7.4). Cells were treated
with RNAse (final 10 mg mi™) for at least 30 min. at 37°C, and
stained DNA with SYTOX green (Molecular Probe) at final
concentration of 5 uM. Cells were analysed with a FACS
calibur flow cytometer (Becton Dickinson) equipped with air-
cooled Argon ion laser (excitation 488 nm, 150 mW). The
cellular DNA content was recorded as the peak height (FL1-H),
peak length (FL1-W), and peak area (FL1-A) of the FL1
fluorescence (515-545 nm) in a linear scale. The chlorophyli
fluorescence (FL3-H, >670 nm) was also recorded in a
logarithmic scale. Fluorescence beads (10 um in diameter,
Polyscience) were used as an internal standard. The threshold
was set at FL3.

Part B: Diel vertical migration

From 6:00 8 August t08:00 9 August, diel vertical
migration of Chattonella population has been investigated.
Sampling was carried out at the Oura port. Temperature and
chlorophyll fluorescence were recorded every hour using a
CTD sensor. Water samples were vertically collected every



two hours with a VVan-Dorn water sampler. Water samples
were fixed immediately as mentioned above and stored at a
freezer. Chattonella cells were enumerated with a light
microscope.

3. Results

Part A Cell fixation

When cells were fixed without buffer, morphology of
cell was not preserved (Figs. 1-5). Of the three buffers tested,
PBS caused white precipitation, while the other two buffers
(PBS and Hepes) did not cause this problem. The cell
morphology was well preserved when the cells were fixed with
PFA and GA in cacodylate or Hepes. In our preliminary
experiment, we found that sucrose efficiently prevented cell
lysis when cells were fixed with PFA (data not shown). Thus,
we used sucrose in the fixative.

Fixation with paraformaldehyde (PFA) resulted in cell
loss (Fig. 6). The decrease in cell number reached 37.1% by
the fixation, and Tukey’s test revealed that the difference
between PFA and other treatments was significant (p < 0.05,

Fig. 6). The microscopic observation revealed that fixation
with paraformaldehyde (PFA) caused cell lysis, while fixation
with glutaraldehyde (GA) or paraformaldehyde and
glutaraldehyde (PFA&GA) prevented it (Figs. 7-9). These
results clearly indicate that glutaraldehyde is essential for the
fixation of Chattonella. The surface of cells fixed with GA was
rougher than that of cells fixed with PFA&GA. In addition,
more cells retained flagella in PFA&GA treatment than in GA.
In the PFA&GA treatment, 78.8+3.5% (mean+SD) of cells
retained flagella, while, in the GA treatment, 51.8+7.0% of the
cells did. Thus, cell morphology was better preserved in the
cells in the PFA&GA treatment than in those in the GA
treatment.

We confirmed that this technique can be used for the
natural Chattonella population (Figs. 10, and 11). Morphology
of Chattonella cells was well preserved (Fig. 10). Also, fixed
Chattonella cells were well preserved until 51 days after
fixation and did not experience cell lyses (Fig. 11). Higher cell
densities (9300 - 9750 cells mI™) were observed from 1 to 8
days after the fixation as compared to that before the fixation
(8983 cells mI™). At 20 days, cell density slightly decreased to
same level as before the fixation (9033 cells ml™), and tended
to decrease to the end of the experiment. ANOVA showed that

Figs. 1-5 Micrographs of Chattonella antiqua strains KYCAOQL (Experiment A). Bars indicate 20 pm. Figurel shows a cell fixed without buffer
(no buffer control). Figure 2 shows a cell fixed with PBS-buffered PFA and GA. Figure. 3 shows a cell fixed with sodium cacodylate-
buffered PFA and GA. Figure 4 shows a cell fixed with Hepes-buffered PFA and GA. Figure 5 shows a live cell.
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Fig.6 Cell density of Chattonella antiqua strain KYCAO1 before
and after fixation (Experiment B). Data shows mean—+
standard deviation. Different character indicates significant
difference evaluated by multiple comparisons after ANOVA

by the discrimination level of 5%.

Figs. 7-9

Phase-contrast micrographs of Chattonella antiqua strain
KYCAO1 (Experiment B). The bar indicates 20 pm.
Figures 6, 7, and 8, respectively, show cells fixed GA,
PFA, and PFA&GA. Composition of fixatives are shown
in Table 2.
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Fig. 10 Fixed cells of natural Chattonella population. The bar
indicates 20 pm.
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Fig. 11 Changes in the cell density of Chattonella spp. after fixation.
The arrow indicates the cell density before fixation. The error
bars show the standard deviation for triplicate replication.

there was no significant difference in cell density among days
after fixation, although cell density seemed to decrease after 20
days. When the cells were fixed with PFA, similar result was
obtained with Experiment B: The cell density decreased by
60% as a result of the fixation. Fixed cells of the cultured strain
of C. antiqua 0803A3 and a natural population were
successfully used for flow cytometric analysis (Figs. 12 and
13). The DNA amount of each cell could also be analysed.

Part B; Diel vertical migration

Water temperature at surface increased from 29.1 at 6:00
to 31.5 at 15:00. As a result, water column thermally stratified
during day time (Fig. 14). Sunset and sunrise were 19:12 8
Aug. and 5:37 9 Aug., respectively. High chlorophyll
fluorescence was detected at 0.5 m depth at 11:00. The high-
fluorescence patch dispersed from 16:00 and the value became
equal from surface to bottom at 18:00. However, during night
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Fig. 12 Flow cytometric signatures of fixed cells of Chattonella
antiqua strain 0803A3. The gated dots marked as R2 in panel
(@) and R4 in panel (b) indicate signals from Chattonella cells.
The gated dots marked as R5 show 10 pum fluorescent beads.
Panel (c) shows a histogram of DNA fluorescence from
Chattonella cells. FL3-H and FL1-H show the peak heights
for the red (>670 nm) and green (515-545 nm) fluorescence,
respectively. FL1-W shows the peak width of the green
fluorescence, and FSC-H shows the peak height of the
forward scatter.
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Fig. 13 Flow cytometric signatures of fixed cells of a natural

population of Chattonella spp. The gated dots marked as R1
in panel (a) and in panel (b) indicate signals from Chattonella
cells. The gated dots marked as R3 show 10pm fluorescent
beads. Panel (c) shows a histogram of the DNA fluorescence
from Chattonella cells.
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panel), and cell density of Chattonella (lower
panel).

time, high-fluorescence patch appeared near the bottom.
Overall, the vertical migration pattern of Chattonella was well
consisted with changes in chlorophyll fluorescence.
Chattonella population formed dense patch at 0.5m depth at
11:00. The cell density reached 6100 cells mI™. The patch
disappeared at 18:00 before the sunset. At 18:00, the cells
were evenly distributed in whole water column. At 20:00,
dense patch again appeared near the bottom. This patch
continued until next morning of 4:00, before sunrise. At 6:00,
Chattonella cells distributed evenly in the water column.



4 . Discussion

Part A; Cell fixation

The present study clearly demonstrated that fixation with
Hepes-buffered PFA and GA was successful in terms of the
preservation of the cell density and cell morphology. Up to
now, fixation of Chattonella cells has been carried out with
cacodylate-buffered PFA and osmic acid 1®19-%) Sych a
fixation requires careful handling of both the fixative and the
fixed sample because the fixative contains chemicals that are
highly toxic to humans. In the present study, we showed the
use of two harmless chemicals, Hepes and sucrose, for the
fixative. This practical fixation procedure has at least two
advantages, as mentioned below.

In general, PFA in PBS has been used as a fixative for
prefixation for electron microscopic studies. However, when
cells suspended in seawater are fixed with PFA with PBS,
precipitation frequently occurs, probably due to phosphate salt
with divalent cations 2. In particular, a higher concentration of
PBS caused severe precipitation that prevented the efficient
filtration of the cells onto the filter . Thus, it is obvious that
PFA with PBS is unsuitable for the fixation of marine plankton
suspended in seawater. The use of Hepes instead of PBS has
circumvented such precipitation *. This is a clear advantage of
the use of Hepes in the fixation.

Cacodylate or Hepes prevented such precipitation in the
fixation (Figs. 1-5). Cacodylate contains arsenic (As) and is
harmful to humans and aquatic organisms. A dose of 0.5-5¢
kg™ is claimed to be lethal to humans
(http://cameochemicals.noaa.gov/chemical/4468). Thus, this
chemical must be handled carefully in experiments, and
appropriate waste disposal procedures would be required. In
contrast, Hepes is not harmful. Indeed, this chemical has been
used for culturing bacteria or algae. Hence, we recommend
Hepes as a buffer for the fixative.

A fixed sample was well preserved until 51 days after
fixation. ANOVA revealed that there was no significant
difference in cell density at various days after fixation.
However, cell count number was higher from 1 to 8 days as
compared to those on 0 day and then decreased after 8 days.
One possibility for the high cell density until 8 days after
fixation is that the number of cells had been underestimated
before the fixation. In a live sample, the mortality of cells made
accurate counting difficult. In addition, when cover glasses
were used for the live sample, cells were lysed during counting
at the edge of cover glass. This probably caused an
underestimation of the cell number. Hence, we did not use
cover glasses for live samples in Experiment B. From 8 days,
the cell count number gradually decreased. Although we do
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not have enough information to explain for this, we conclude
that cell counts should be conducted no later than 8 days after
fixation.

Flow cytometry facilitates the rapid and quantitative
analysis of multiple optical properties on single cells and
represents an advantage over microscopy V. The analysis at
the single-cell level using a flow cytometer is powerful for the
study the variation in size and other endogenous optical
properties of cells within a single population. In phycological
studies, flow cytometry has been used for the enumeration of
picophytoplankton 2%, discrimination of pigment type ©-
%) and cell cycle analysis *7®). |n particular, cell cycle
analysis has played a significant role in physiological studies of
dinoflagellates, such as cyclic AMP-regulated cell cycle
progression ® and the relationship between toxin
production and the diel cell cycle *”. This technique enabled us
to estimate the growth rate of the target alga without incubation
%0.4D42) guch analysis should be applied to Chattonella in the
future.

We also tested this fixation procedure on the
raphidophyte, Heterosigma akashiwo, and the naked
dinoflagellate, Akashiwo sanguinea. Both algal cells were well
preserved by the fixation with Hepes-buffered PFA and GA.
We have already confirmed that fixed cells of H. akashiwo can
also be used for flow cytometry (data not shown). It is likely
that Hepes is also helpful in the fixation of other fragile species.
In addition, McFadden & Melkonian (1986) demonstrated the
usefulness of a Hepes buffer for electron microscopy %,
although the procedure differed from that in the present study.
Thus, it is possible that the fixative shown in the present study
could also be used for the first fixation for electronic
microscopy.

Part B; Diel vertical migration

Diel vertical migration is an important behavior for
phytoplankton species to develop their population in natural
environments. Up to present, we have little information on the
diel vertical migration behavior of Chattonella in natural
environments due to lack of appropriate fixation protocol. Thus,
our study provides an important technique for the study of
Chattonella population dynamics.

One advantage for the vertical migration is the nutrient
uptake in bottom layer. Nutrients frequently depleted in the
surface layer during the thermal stratification development,
when many dinoflagellates or raphidophytes form bloom 2.
Under such a situation, vertical migration behavior facilitates
nutrient uptake at the deeper layer, retrieving from the nutrient
limitation, while non-motile phytoplankton species such as
diatoms are still under nutrient limitation % *, Therefore, the



depth of the water column and the ability of Chattonella, at
which depth cells can migrate, may be important. In the
present study Chattonella migrated downward at 4 m depth. In
the Ariake Sea, thermocline developed below 4 m depth. Thus
it is probably possible that cells migrated at the depth where
plenty of nutrients are available when nutrients depleted in
surface waters.

Our results clearly showed that downward migration
started before sunset (19:12). Similar pattern has been also
reported for dinoflagellates such as Karenia brevis *,
Ceratium furca “®, Prorocentrum triestinum ”, A. sanguinea
“_Internal cellular condition is likely more important as
descent cue than light-dark transition “°. In contrast, upward
migration of Chattonella cells seemed to occur simultaneously
with sunrise (5:37). This behavior may be under the control of
the circadian rhythm which probably entrained by dark-light
transition (sunrise). However it is not consistent with previous
studies ¥4 C. furca started to concentrate their cells at
the surface just before the light was turn on, and at the bottom
these cells started to accumulate before the light was turn off “©.
Similarly, K. brevis began their vertical ascent prior to a light
cue at dawn 2. Overall, vertical migration is more complex
than a simple photoactic response. Therefore, it should be
carefully examined in future that dark-light transition can be a
cue for upward migration of Chattonella.

4 . Conclusion

We developed new fixative for Chattonella cells. Fixative
consists of Hepes (30 mM at a final concentration), sucrose
(0.5M), glutaraldehyde (1%), and paraformaldehyde (1%). As
shown in part B, the fixative enabled us intensive field
sampling. The fixed sample was also applicable for flow
cytometry. Thus, this fixative is a powerful tool for the
ecological study of this harmful algal species.
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Serious hypoxia is formed every summer at the head of Ariake Sea and in Isahaya Bay, which leads to the
damages to fisheries. Therefore, it is an urgent task to solve its generation mechanism. This study tried to reproduce
the generation of hypoxia using eco-hydrodyanamic model based on FVCOM. The physical environments such as
tidal current and temperature-salinity field were well reproduced by the physical model. As a result of the application
of ecosystem model based on the reproduced physical environments, calculated DO concentration at the head of
Ariake Sea and in Isahaya Bay decreased at neap tides due to the intensification of density stratification by the
intrusion of high density water from the offshore area into the bottom layer and increased at spring tides due to the
vertical mixing of water column, which is the feature of DO variability observed in the field. Hypoxic waters with
DO concentration less than 3.0 mg I were generated at the head of Ariake Sea and in Isahaya Bay, which is

consistent with the observed results.

Key Words : FVCOM, ecosystem model, hypoxia, inner area of the Ariase Sea, | sahaya Bay
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C n C n C n C n C n C n C n
NH, 8.33E-02 7.75E-01 8.33E-02 7.75E-01 3.67E-02 7.15E-01 2.41E-02 1.09E+00 4.71E-02 1.12E+00 5.59E-04 1.05E+00 4.71E-02 1.12E+00
NO, 2.19E-02 8.13E-01 2.19E-02 8.13E-01 9.02E-03 9.91E-01 1.17E-02 9.64E-01 6.40E-02 6.87E-01 1.17E-03 1.11E+00 6.40E-02 6.87E-01
NO; 8.01E-01 1.31E+00 8.01E-01 1.31E+00 1.47E+00 9.02E-01 1.19E+00 1.07E+00 1.80E+00 9.25E-01 1.30E+00 9.94E-01 1.81E+00 9.22E-01
PO, 2.88E-02 1.35E+00 2.88E-02 1.35E+00 9.97E-02 6.52E-01 1.86E-01 5.75E-01 1.52E-01 7.95E-01 1.58E-01 6.14E-01 2.03E-02 1.03E+00
POC 4.00E-02 1.85E+00 4.00E-02 1.85E+00 1.53E-03 2.14E+00 5.14E-04 2.47E+00 1.21E-03 2.41E+00 2.49E-02 2.15E+00 6.74E-03 2.08E+00
PON 3.97E-03 1.85E+00 3.97E-03 1.85E+00 6.47E-04 1.91E+00 1.62E-04 2.22E+00 7.69E-05 2.42E+00 8.32E-03 1.93E+00 5.00E-04 2.08E+00
POP 1.62E-03 1.85E+00 1.62E-03 1.85E+00 1.22E-03 1.73E+00 3.98E-05 2.30E+00 3.11E-05 2.42E+00 5.15E-03 1.88E+00 3.80E-04 2.05E+00
DOC 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
DON 2.01E-01 1.07E+00 2.01E-01 1.07E+00 2.24E-01 9.79E-01 1.89E+00 4.30E-01 1.37E-03 1.86E+00 2.83E-01 8.82E-01 2.64E-01 1.05E+00
DOP 2.88E-02 1.35E+00 2.88E-02 1.35E+00 9.37E-02 8.33E-01 2.59E-01 5.92E-01 6.32E-03 1.46E+00 8.74E-02 8.35E-01 5.34E-02 9.55E-01
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THE OCCURRENCE OF CHATTONELLA BLOOM AND FLUCTUATION OF
PHYTOPLANKTON DURING SUMMER SEASON IN INNERPART OF THE
ARIAKE SEA IN 2008

CERER
Makoto YOSHIDA, Toshiya Katano,
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Temporal fluctuations of Phytoplankton and environmental factors were monitored at several sites
positioned at inner part of the Ariake Sea during summer season in 2008. The diatoms, Skeletonema,
Chaetoceros and Thalassiosira intensively bloomed above the halocline formed by the river discharge
due to the rainfall. Their cell number reached 21,000 cells/ml at the early July and 43,000 cells/ml at the
late August. The raphidophyceae Chattonella antiqua and C. marina were appeared at the late of July and
caused discoloration of coastal water in the middle August. The maximum cell number was 2,400
cells/ml at the innermost station and 14,000 cells/ml at the Shin-Ariake Fishing port. This genus occurred
at the period of highest temperature in Ariake Sea. Two dinoflagellates Ceratium furca and C. fusus were
also observed but their redtides were not observed. The former species was appeared in advance of
Chattonella spp., where the latter species was often occurred with Chattonella spp.

Key Words :Phytoplankton, Red tide, Chattonella, Raphidophyceae, Diatom, Dinoflagellate
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RESEARCH ON FLOW AND SEDIMENT TRANSPORT IN MOUTH OF A RIVER
THAT FLOWS INTO THE ARIAKE SEA

WL« RETE—RE2 « RAMES
Ryuichi HIRAKAWA, Kouichiro OHGUSHI and Terunori OHMOTO

WEO(T) PRI B TOEEET TOAR (T840-8502 MeR HiAKERT 1 K Hh)
QI@ VBRI BR TR T PR (T 840-8502 B THASHERT 1 )
ST REARRZRZRHE BB AUIER (T860-8555 REARTHHEZ2T H39E 1)

The loading measure of the material that flows into the sea from the river requests from the flow rate and the
material density measured from the estuarine basin in the upstream or is often estimated by the basic unit law.
However, there are possibilities that the outflow is greatly different in the estuarine basin upper pole of kidney and
the mouth of a river if the chemistry and the living thing change are received in the tide river channel. The effect of
the filtration of seawater in the tide river channel in Chikugo River was attempted in 18 fiscal year and the
recognition was attempted quantitatively by the site investigation and the data analysis.

This time, the examination was done to Kikuchi River which were other class A riversat the spring
tide.

Key Words & Ariake Sea, Estuary, Suspended Sediment, Tidal Flow
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Vibrio vulnificus |Z/&EFT BN\ T VAT 77—
DR

DETECTION AND CHARACTERIZATION OF BACTERIOPHAGE INFECTIOUS
TO VIBRIO VULNIFICUS

PR =1 « FAAHE —2

Vg (oo Bl A e bRe Rl ER (T 840-8502 M riAERT 1 i)
2ER PRI AWTEA OIS 0 Y = 7~ (T840-8502 FEAE AT 1 % Hh)

Vibrio vulnificus is a halophilic, gram-negative bacterium that thrives in tropical and temperate estuarine
environments throughout the world, and is known to commonly contaminate fish and/or filter-feeding shellfish such
After ingestion contaminated sea food, predisposed people may experience highly lethal septicemia.
The extremely rapid progression of the disease can render antibiotic treatment ineffective, and death is a frequent
outcome. In 1980s, relatively many cases of the incidence of the disease caused by V. vulnificus infection were
begun to be reported in the western area of Japan, especially coastal area of the Ariake Sea. Though this bacterium
It is revealed that the
pathogenicity is sometimes transmitted among related bacteria by bacteriophage infection. This phenomenon
On
the other hand, the application of bacteriophage as bactericidal substance instead of antibiotics is developing now in
the world. In this study, we attempted to isolate bacteriophage to examine its potential use for therapeutic agents
against the bacterial infection and also investigated the possibility of phage conversion as the acquisition process of

as oysters.

infectious disease leads the drastic result for patients, its incidence is really restricted.

known as the phage conversion is well investigated in the acquisition process of pathogenicity in V. cholerae.

pathogenicity in this bacterium.

Key Words : Vibrio vulnificus, bacteriophage, phage therapy, phage conversion
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DA NVADEEIE S DT80 N7 D15 EHI S
KIFT D200, ZOMNEIZRED BB % ChEM R A
MDA VA IIEGARE THY | AR B A L AD



BUANBE CTHHZ LI IE G THFECED, £, Al CHhhE
Il € 4 VR & AL 2 BAREL X1 T
ORI LD Lnh | MG T DV ANA (NI T
VA7 7—2) DB IEGE % rTREMH L S > TR
AN

PNITVFT 7= IZ DRI TEET R ERE AR

10, P-11, P-12BRD8HkA L | 77—l ifs 4
HEOELTZT o R — 7 77— VORI I BB ERRE L
CHEEE COBEL T-K-6-REB T OVE RN SO /3B 7-A-
2, A-5, A-TRRDAFIREEFLT=,

0728 DIFFIIE ClooToZimh, FERUANIZNOE 2. HSH

TRRIEAIL L TR T 2B 0 e sib oD | HTAEAID
HERLEHICFE NI DOIFZE DRI IFEIEL CLEST, L
DALTR DGR, S EIEAIMERE O HEA RS LT
WCKRE ECIEPTAEAI DO VITHIEY A VA TH D/ 7T
I 77—V EFRA LU A TR ORI T L e
TR EATY WD T 77— U EIEOIISEBRR A B OV
PANTT2 D TETUNVD,

ZIVETOWEN ST T VAT 77— L " HOFZAIC
IIEIVTND, OEDIFT AN N7 77— LR T, #E
FRYAZ I OIS BAEL RS20 DT, 7
VARG ST A AR ES T 2b 00 | IRFEZ#%
TEOTRCOBRER THHES ) %G BEITHA
T, 77—V ORER EG T I TRRTE e L CRGSHITA
HIAHET HHD T, T —h 77— VLIRS T
%o Fr BYSHIE R OT L L — 77— 4 ) I T
HIREASERI MR P A B BRI O 2 b (RSP L D S
115 CHBREE 2D L &7 ) AOBIR AR E
T 7—VRIFOREREATO RS- 77— R 3
PAZ RS TSNS AL GEF) « 772t 40
FEGET DI901270 5, —fKIT, 77— FREDBIFE Tl
A DT AN N T 77— DGR G2 TNDIN, T
L — 77— I O L GET7- e MRO S O#l
FUINBAHT | EHEIIGREE 72> TV,

V. vulnificus 13K HIZIALS AL B DR
NFETITHEESIL TS, LNLZRDS, £ DRRYYEDIEIE
BIEFERERER TRD CIRESILTNSY, ZAUTIEFIA &
7o DMERBE DOWFRIRAEL XD T L7230 | FIEE ORI ERS
DFEREL TOMRRESD + 0B EINHb D EELEZND,
FHE FU VibriogDal-F&5 V. cholerae 123\ NTEDIR
FHEET o~ — T =K BRI D Z A5
HTWBY,

Aal, Bex XV, vulnificus FEGUEDFEIET L EISIERIA
TR A7 | REIEYLRIRE T T VAT 77— D
FRSRL Syl TR B 727 7 — P ORI OV TG
L7z,

2. MHEBLUAE

1.  fEREK

VR SNRAT V., vulnificus TERET &Y TB%
HEYELTZT AN L " T 7 — ORRERIZIL V., vulnificustER,
BENDBELT-FEREL T, P-2, P-6, P-7, P-8, P-9, P-
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BEHIIZ0Bell 2216E £2Mtt (Table 1) RN, 55
JEEII30C T, RIS TR & O B A1T\V N, [EHARS
F&ClIZoBell 2216EE5HICHIREEN. 5% 72D K H 1T
FREINZ T A FEH L,

Table 1. Zobell 2216E F5HikHRR
Polypepton 0. 5%
Yeast Extract 0.1%
HEK(NaCl: 0.25%
pH 8.0

3. N\ITVATr—V DR

FUe) | FHROTTUIRO A AT o0 2 tREELIZ
. B DE 2T MU THERL (Fig. 1) | sl Tk
a7 77—Vl Lz,

Fig. 1 ¥4 RN L 3ekaR



BV, vulnificus BFRITZoBell 2216F Eh Tk & o
B (15 Lz, #ififZoBell 2216E Ktz
1/100 8428 L, KL SIF#IES#E (2 Kh%4&) LOD660nm:
0. 213 LT-RERUCTHIREIR & L=, 77— VilBHiREs
F OV REIR A2 22300 1 1-595m 1 D0, 5% R %
EieZoBell 2216 BTN Z, BES FEFR L7141, 5%%E
RuEETeZoBell 2216E RHZHfg W7, HEERET
HF30°CT—adhsE L CHHiEd %

77— (Fig.2) #WHEL, TOFEIZEL>TT o
L— R 77— o727 T7—7) L4 Ty

Fig.2 V.vuhificusii#8IIREINT=T7 7—Ic LB
F—7

—¥ @BWRTT—0) ZHEE LTz, BRAH7eiERIE
77—k o TR R R LTI T o7,

4. TNy N7 7 —VO— BRI

DEELT- AT F 77—k 2 YRkEEEE L0D660nm:
0. 2013 L7=V. vulnificus P- RREFERHE300 1 LI 7 —
700w UINAZ T, 30°CTSH 7 7 — V&l &4
Teth, 77— VRGN A IRdE O LRI L, ZoBell
2216F FEHUICFHIRE S W7o, 7 7 — VYIRS &
30°CTHME L7723 By (10505) ([Z—E&EA PRI L
BB LizsBhh ot~ 7 — % (PRU: 7' 7 — 7 TRk
/ 1ml) ZFHA L TGO OERBE R,

ToR— 77—V X BIAREORE

2 YREEFE LOD660nm : 0. 20252 L 7=V, vulnificus K- 6Fk
B %0, 5%IER 2 Gt eZoBell 2216E Esuchnz., %
SHRHR L7141, 5% R A BTsZoBel 1 2216E Kl Hif=
SHT-, FORIHHEO 77— AT T L, 30°C
TR LTt TSN 77— FicER Lz

5.

N
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77— VMR O 2 0 =—Z 58 U ORI A R L7,
R OWETIIBE L T2 7 7 — Y ORRIK & 5 ERRI Skt
THRYWEA A RN — 7T A MEC L > ThaT 52 &
TITo7,
6. BREDT 7 —VFHR
TR L 7= # 2 ZoBell 2216E F5HiTOD660m : 0. 1
(ZEET 5 & T2 YR Lz, fdmd L CHRZRIY
L. U UERAEFR A KIS TR L CI5RDBISRIMRIRST L
“o SROMEAER U 7= A S LAY L CZoBel 1 2216E
BN PR L7252, RIS OB 25 HA L C,
77— VRN X A IREBISR A R LT,

7 7 —Vlinifh
WIRE O 7 7 — VRS IR IR G A FRIE L L,
F i BRI IShinodaZe D J7EY % —HRk A L 1572, —
R LT IR % 1/100870Be 11 2216F REMicHERE L 7=
%, 1 RHERERE OB L GRUBRE L, BRERIZE 5
[ZART P A R0.22 umD 2 VIRT 7 4 )L H—THi LT
BRI, by URMERRE R Uik
Mz, 37°CT 2 KEINE L7-t%, (K0 L CED ik
O0D540nmfiE 2 FHHI L 72,

7.

3. REBHRELUEER

1. J4NLy b 77—V O58E L IR
V. vulnificus B SR OBk A T & LT,
T FREEREEDNS T 4 VL b T 7= D OMEREA T Tk
R, PIREIEF & LIZFERIX CENZR T 77— 7 OB
BTz, ZOBRENT=T T =0 o7 77— %458
L. BHEMREER T 2 T4 L R 77—
B a1 T o702 (Fig. 3), ZTOREE. 77 —HRENINED

0n.eo

et

1.00

—-control
-=+VAR18

Cell growth {OD660nm)

0.10
/IAdded phage
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Fig. 3 SBtT7 7 —II & HuEhig

1105374 | CHER B O a7 B DIX F AR B, &
DHEDEERIZB O THEEORH LAV LD DR
LD, BWEHBGNRT ALY h 77—k DD L
R LTc, S DITIRIEIR % BT CBIEE LRk R,
Ty =V DIHEEMER LT (Fig. 4) , 77—V OE
MHIZDT 7 —UE2 O EIROIER (1380nm) | B

60nm) ZEFoPodoviridae FHTBTHED L HE L,
VARI8 & fin4s L7,

Fig. 4 V.vulnificus \ZBGT BT 4 VL2 b
Tr—

WIZ, DB LT3 7 U 47 7 —DVARIS DS
M= ORI T Y AT 77—V R (burst size) B
BN TV A7 7 —VRHD Bt &b £ To
FEfE (BFEHD) 2 2NFhonNs T U7 57—V 00—k
BEFEEREAT > TR L7z (Fig. 5) . ZOREE,
VARISIZRF R 3263 CTh 0 | L%, #9404 T
77— R ORBTE T L, BSR4 720 8T T
U7 7 =V EIT100TH D Z L VHH LT,
DFI T TV A7 7 —VARISI G Al | et
F94045 TGS 8572 0 1000017 7 — R A 9
HTEEREHTHZ NG, SRGEESNT AT A
77— VARISI T F D RO T2 E BB D e
o7,

BT, HEESNT AT TV AT 7 —UVARISDIE T
W% V. vulnificusTERREBED S HELT- Bk ChH D, P-2,

-
—
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Fig. 5 LT ANV R T77—DD
— B SEER

P-6, P-7. P-8, P-9, P-10, P-11, P-12FkDSHEAH L .
IR DGR BR I > THRFIL =,

FOFER, VARISIZV, vulnificus  P-9RRIZ D x| TG
PEZRL . M EEE LA b DO | Z 0078 T TRD Tl
WZEMHSTZ,

2. TR — 77 —VO5HE L IR

BUL) sk CELE UGB L 72 S B > DT
LR T =V DR E V. vulnificusBREERERRE LT
FEEE CAYBELT-K-68k L OVE I SO /B 7-A-2,
A5, A-TRRDAERAE L THTo 72, ZORSE, Hi) 1|
DA VAT A BNED D BEL 7-A-2, A-5, A-TERIZXL T
X7 RN — 77— R 2~ T 77— OB
RDHILT, BBHED 2D SN D L T-K-68KIZ
BNTDH, #E-T-7F7— 7 DHEDNZRD BN, 2T,
DT T HFER|L T 7 K6 st
T — AL,

BIET 7RI Z DK 6RO VR A R T LTt e
77— RIS 60 3 I IR BB D RS AL, T D14,
BRSNS BT~ (Fig6), = DESE LY 1 v
LU N7 7=V DENEIFRELRY TR L— T 7 —
IO LD THDH Z b, HEELIZ7 7 —URTF
R — N THDH I EEMER LT,
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Fig. 7 V.vulnificus \ZBH3 57 2 ~_L—h

Tr—

—J7. AEGYEEL =T o L— N TR

(X DIREBIEROFERL, 201K DEERS (F260nm) & bhiks
HOMHEVVEST (100nm) % D2 & D., Siphoviridae
FHIBT DD THD Z EMPHLNER VT % L

77

6T, ToXl— N7 7 —UT09% 15 FFRRK-68%
(RS R A TR U, IR O TR TERI MR
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Fig. 8 T RL— 77 —T09ODFHESE

BHZED 77— Ol VR Tl o7, TORER, 48
RIS . BIADIREBIG R S, WIREOFRR A
R LT,

3. Z7r—ViR

T 7 — VR X D EEHE ORI LTI, 5
T OPRIROZALME D Z ERMbIL TS, £Z T,
ARl U 7-TOORIFS L L 7=K-68k  (L-K6£R) DMHRZE L,
EURIMVEFOFRIEL L TRRFLT-,

L-K-6

1 2 3 4 5 6 7
Time (hr)

Fig. 9 WHREL-K6DEMIBIR

ZOFRER, 6 FHEK-6-R Zb A T OIS R
Teb DD, TIFEL-K6 TIEBIG R ER IO HEINA T
OO (Fig. 9) | Vo vulnificust 23\ CIRITEMED 77—
RSO 72572,
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Fig. 10 BEE L-K6HROEEMmEH:

51T, IEEEL-K6IZIUT DRI 72 R TG M 2 MR L
TGS, VTG ORISR & )
TEDIEENRRE 720 | EEHTIEE ORI T
HT DL (Fig. 10)

Vibrio@#l# Tl LI V. cholerael ARSI IHID
(2, TOIRFEVECT o _RL— " 77—V E LTS
ZENHBILTWD, Vi vulnificus 1\ ZENTEDIFRREM:
DIFRER DR TATEAED L AR I IS, AR
TaT 7 —EREMEN S A 7R EHE L THET LT
WD, E72. Vi vulnificus NEKHNC EES AT HITHD>
BT EORBEDIRESNDHZ LT RFTHIDIR%
HINZIRRMEA S DER BT 22 L03B 2 b, 4l
SIS R NIE T D7 77— B X2 D Z L4 i#<
SRR HLOEELRSNZ (Fig. 11), 728, A& T
ROVKIBIZ A BT D% B4 BES =T~ —h
77— DA YRS TR B e D AR TS s
BRI O I EYEA T RUT=Z 8 AU ET D V.
vulnificusERD T CICER LS OB FIEEMEDL B 2 D
77
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RGP EET v 2= 7 MR, 5%, 20094E5H

DFEVENFRICLLAHBEERD
B AR AR AT

MOLECULAR MONITORING OF BACTERIAL COMMUNITIES
IN ARIAKE SEA TIDELAND

JNRIERY « AP EEZ - EMES - HACSETEA - RS RMES - R =6
Genta KOBAYASHI, Shigemitsu TANAKA, Yui NAKAZONO, Yukihiro TASHIRO, Fumio KATO
and Kohzo KANDA

Vgl PeBORp e Rt A R RE R R

(T840-8502 =B HIAFENT 1 FhHh)

2Rt PROREEAT (BTSCHEBIRTSE B) AUMERATIZE T n Y= 2 b (T840-8502 R AT 1 FHr)

S s F AL R R AAE
- B TR S N T o N
Sl RIFFRFHIR  AWREERE
Opatl (R SR E AHRE R R

(T 840-8502 AR 1 FHh)
(7T803-0835 ALJUNTI/MEILXHIE 1 TH 3&E S5 5)
(T874-8501

B HIEEES 2 )

(T840-8502 P HIAEMN] 1 FHh)

The structures of indigenous microbial consortia in four sites of Ariake Sea in four seasons were examined by
double gradient-denaturing gradient gel electrophoresis (DG-DGGE) analysis. The diversity and
similarity of the bacterial community structures were evaluated by Shannon-Weaver diversity indices (H') and
Horn’s similarity indices (Ro) calculated from DGGE profile respectively. These indices indicated the similar and
stabilized structures in all sites and seasons, as represented by similar H' values and high Ro values. From the
sequence analysis of dominant DGGE bands, sulfate-reducing relatives or sulfur-oxidizing relatives were
detected frequently. Furthermore, quantitative real-time PCR showed that all samples had high bacterial amount
corresponding to approximately 10'’ copies per gram. These results suggested that Ariake Sea tideland had a
stable bacterial community rich in sulfate-reducing bacteria and sulfur-oxidizing bacteria.

Key Words : Ariake sea, bacterial community, DGGE analysis, Quantitative real-time PCR

1. FiRk

AN RO-ABROETH 5, Z OIS
Wi, BEReml R ST OZEEF)IOWAIZL Y, BA
BROTENFEELTHDEY, THETIE, Itk o
TN X ZERARBRBEDIERR S D T2, a7 fE
MERBL, VIARRLLYIny, T Ry Ik H
A, TI=Xp EOR/DI ARG AT S 28R A e
AHERL SN TND, T DOZARIRARERORYEEHIZ X
DYVEEERIT, B S TRA LT AR OWIL - SRl
KD KEFLERICE 5 LT\ D, BRI, TEERAIC
AR DIAEMNE, A DR S D B EoR L
-+ 2 L D BRI D% A~DBET/ERP 72
E. FROKEREERITRS L LT,
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AN G, &b rFYya, 79U,
RU, BATXIp EOWRES ) V) BIEDREANATOIL,
ST Z Emnh, AL EDOW Thd LFES
NTE, L LAansbirETiE, AROFAERN,
HIEEOWDY, A2 VIRORAEIED /) AREED
K720 & RALWENRE S, Wb 5 T HHE R
IR UTUTBESN T\, TS BEOY AR
JRRIIART IR STV, TIROKEEHLRE D
IKTFBREREREEZ HND, TRERPIZAERTS
AR e b KR IRBREEA
(IR Z T e N DREEM S A S5 L4k, T
IBOKSRECHE 2SI TV A L& BRD, DF D,
TADTERCT 2 A () ORRIRFZ ks X
ORI 5 2 & C, TRICET DERBESIEOfaIE
1G5 Z L3RS LR S ND, & 2 CARFZE T,



ITERZED R DN D AW 2/ A 2R 15
7o, A TRIEET OMEFAOERZEE) 2514
FHITFHEC LV E=2 ) T LI,

2. EBAE
2-1 Double Gradient-Denaturing Gradient Gel

Electrophoresis (DG-DGGE) £24fT

AIETIE, ARDOIFENCHE, AR X 0
H L7= /i7" 2 ADNAZ§58 & L CPCRIEIZ L D 16S
DNADV2-V35EI (170.2k bp)ZH#EE L T, DG-DGGEIZ
L MR AR DT 21T - 72, DG-DGGEIZ,
B & L S M R S A E R YT A 2 b
D335, DGGEITTEHRYLEAARDNA O 48 B I
WHNTEHATCH 273, BIIETIZZ OB S5

BRETY L 7L OMIERHERE T R ShTn g,

2-1-1 HEBEREY TV

B DAH [ FA(LLT T 27 U 0 33°11.766'N,
130°12494°E) . HEL)I B EBHBLINES (LT & >
33°06.837°N, 130°17.421’E) . 428 il & ( LL T 428:
33°04.715°N, 130°10.885°E), 7~f4)1| HEELAS(A T e »
7177 33°08.149°N, 130°13.303°E)] 7>5 FAK194E4 H ().
SERRI9AET H (). SERR194E10 H (BK). 2041 A (%I
BEL L 7ZERIEE SR LTHWE, T3k Uik, TRl
ICTFRAHEL L, o3t (X7, 428, v B 7)
3. WEREE NCH SRR H B, KR T
SV, OB CHE K A BRE LTtk BT £ C-80C
IZCTRF LT,

2-1-2 &Y > FILh > DDNAHLE
JEVEGKI0.5 g)> 6 ODNARIHIZIE, THEDNAfH X~
MSOIL for Beads Beating (=R —r, AAR) =
Wz, EIRH OB AL, 500 mgDEAL0.S mmD TV
=7 E—X(TOMY., HAR)&E v — AR 2L E
MicroSmash MS-100R (kI —# 1L, HA) ZH\TiTo
Too WESRH134200 pm, 45 seck L7z, fF517-DNA
V% % & 4 Ot Ot & FF NanoDrop ND-100RP  (NanoDrop
Technologies, USA) (Z CDNAULEZHIE L7,

2-1-3 PCRiZiz

2-12CHIH L7l 7 ADNAZ -8, A 16S
IDNADV2-V3iHlsgZ & —5 > b LT F4~—k >
R9(F2-1)& . Premix Ex Taq Hot Start Version (¥ %17 /3
A A% IV TPCRIGIE 21T > 72, PCRICinZ. ##H
DNAZ1 ul, 0.8 pmolD% 77 A ~v—%ETe50 pUiik
I CiTo72, PCRIL, BAFIZRT & 9 725 CHot start-
touch down PCRZ1T-7=,

122

xR2-1 774 ~—hl
GC- 5-CGCCCGGGGCGCGCCCCGGGCGGGG
HDAI CGGGGGCACGGGGGGACTCCTACGG
GAGGCAGCAGTAGAGTTTGATCCTGG
CTCAG3’
HDA2 5-GTATTACCGCGGCTGCTGGCAC-3’

A SEs
94°C S min
65°C | min
72°C 1 min
94°C lmin ——
64.5°C (“touch down” PCR, 1 min
—0.5°C every new cycle) 20 cycles
72°C 1 min ——
94°C 1 min
55C 1 min 9 cycles
72°C 1 min
72°C 5 min

PCRIZIGE, 1.5% 7 H v — A7 VEERIKENZ L D DNA
BRI 2 0L, = F U AT av A R LD B
g 2 a8 L7-, PCREEMIL, PCREEHRIA » hQIAquick
PCR Purification Kit (QIAGEN) % FWCRRIL 72, 55
AUTZDNA &, & 59 Ot Ot B & NanoDrop ND-100RP
(NanoDrop Technologies, USA) (2 CDNAUL &4 HIE L
77

2-1-4 ERKED

FAWKENCIIDGGE X =&AWKEI S A7 A (NB-1490;
HATZA F—, HA) ZH\=, PCREEIEED IS IO
DGGE Marker I (= v 7R P — )%, 30-70%D 2l
JEREL(40% (VR)RV LT R« TMIRSE % 100%25 5 &
L7). 68% ARV 727 U7 I NREARZHT 5
Double Gradient (DG)-DGGE” /L2t L, 1 X TAE/N
77— CUKE A T 72, 600 ngDSPCRIGIEEM & |
VK Sy 7 7 —IREE60°C, IS0 V C2MRHHIFERIKEN A
66 VT3 H DS ClEARVKENCHE L7z, EXIKENE,
%7V % SYBR Gold (Molecular Probes, USA) T4t
L. UVEBS T TV EHRE Lz,

2-1-5 DGGE O 7 7 A JLH 5 DEFEEAEEARAT

2-1 4T HLAIVZDGGEVKEN R L U | BT 7 b
TotalLab TL120 (Nonlinear Dynamics, UK)% T, £
R ROBENE LIEZ R, SHIT, £330 ROl
FE& VT, U TR ENE DN RSERITET
LThED2EIGER M L, HE LTI%ARHON R
A LT, Bon-ENy ROMtE AT, &
DGGE~7' 1 7 7 A VDEAREFTESH ~ J6 L OMEERALUE
Hom D BEMEFH) 2RO 720, S 610, BEERELE
(Hor D EEREFEFRE) & el S i sl L 7o ke o/



7 LRk LT,

2-1-6 DGGE/\> FHMi5> MPCRIZ & 2 HEIENE

TFTINTF T (T7Fav, BAR) ZHWT, EER
DGGE/ N R&EF7-, 155172 DGGE/ N K&K L7-
MR CHES L7=DH, DNAZ R L= 8 HiK30 ulic
4°CTMARH Uiz, W L7ZDNAZEFRI L LT, 2-1-3
L [EREIZHot start-touch down PCRIZ LV . #(4516S rDNA
(#90.2k bp) ZH4ME L7=, PCREMIT, PCRIFHY »~ K
QIAquick PCR Purification Kit (QIAGEN) % FTHEHL L
77

2-1-1 yo—=2%

2-1-6 THOLIVIZPCREMNT, T4 7 —varFy b
TA-Blunt Ligation Kit (= v R —2 HAR)ZHWT,
pGEM-T Easy Vector (Promega, USA )IZ16°C Tl S
RS L2(FR22), Boni-T 4 S —a ViERE R
VT, Escherichia coli IM109% &— ~ = v ZIKICTE
EHA LT,

R2-2 TAF— g URUSHRAERL

Reagent Volume (pl)
pGEM-T Easy Vector (Promega) 1.0
10xEnhancer Solution 1.0
5xLigation Mix 2.0

Purified PCR product 3.0

H,0 3.0

Total 10.0

WEls%, 7oeEv ) U DA (100 pg/ml), A
VT ENBD-FAHT Y FET VR (120 pg/ml),
5-7a%4-7un3-A L RILVBD-HT77 NET v
K (80 pug/ml)%& ETPLBEREH(AANRY by - T 4 v
oy BARNCEA Lz, 37°C T BikssE L=,
HFABL I v a w107

2-1-8 2@ =—PCR

2-1-7CHRLNIcAar = —ZEEN & LT, £2-3
IR IMI3 T T4 ~—Z T, 2 =—PCRIZLY,
16S rDNA 0.2k bplt i DA > P — s DA FER LT,

x2-3 77 A ~—hcd

MI3F 5-CGC CAG GGT TTT CCC AGT CAC
GAC3’

MI3R 5> -TCA CAC AGG AAA CAG CTA TGA
3

PCREUGIE, 0.2 pldGo Taq DNA polymerase (Promega,
USA). 2 pldd10X Go Taq buffer, 2 pld>2.5 mM dNTPs,
0.2 uld2 mM MgCl, 0.1 plo>20 pmolD% 77 A ~—%
G620 WDSISEH TIT o7, PCRIZLL T ORIGEMT
TV 7V M—FH AT T—96( A FANT, A
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N HWNT TS 7,
FOSGA:
94°C 5 min
94°C 30sec —
52°C 30 sec 30 Cycles
72°C 30sec —]
72°C 7 min

FOSHT . 2% 7 H a— A4 )VESKUKENT L Y DNAKY
MEWTH 208, =F YU AT a~A RY(aZ X0 BEiE
EHER LT, BETHA 00— b aRA T oan=—
i LT,

2-1-9 TS5 X = it

2-18THEHLNZZ B—r%100 mgT BV Y F b
U 7 NEAALBEHNCBERE U CIREEST°C, R E 23200
pm ClOMFELTEE L7z, EFARIR3 mln» b st Dy BEERAE
(13,000xg, 5 min) {Z &V EARZENL L7z, UL L 72 A
£V 77 A3 R~ NHigh Pure Plasmid Isolation Kit
(mya, AL R) ZHWCT T A Faefitti Lz, &5
NI 7T A X NI LR NanoDrop ND-100RPIZ
TDNANEZHIE LTz, BoNe 77 A R&1.0%7
T —A7)VEKIKEN ML TF T A REfEs Lz,

2-1-10 >—4r D AT E & UHERIEER

‘BONERTT 4T =%, v—rxy MR (R
K) AUKIE L, =T o A aAT o T, 1Fh i
Bl ~1 1%, National Center for Biotechnology Information
(NCBI)?Basic Local Alignment Search Tool (BLAST)% H
W CHRRMWERR SR 21T 2 72,

2-2 E=Real-time PCR

PCR-DGGEfMTIZ, ZEDH > 7 )V OIRIRHRATI i L
788172 — /T D73, end-point COPCRARHT FET
H Y EEMEICRITD, &2 CARETIE, DGGEM#T & [F]
—NEHRANLD 7T A ~—1F v b % H\ /-Real-time PCRIZ
k0. BEREEIEY 7 UCBT A EE O L E 5
TERIN B LT,

2-2-1 FHBOKIRE

2-1-1 L [ARC, BHMEOAS (T h Y, XA,
428, v 1 7)) INS 944 H (). ERRI9HET H ().
SERRI94E10 A (BK). PERk204F1 H (ZO)IZER-ER L 72 R 25K
BE LTHWE,

2-2-2 EeH 5 DDNAHH
2-12 L [EkRIC, B> SDNAH 217572,

2-2-3 T4 2—EDNARZ U HE— K
Real-time PCRHID 77 A ~—I(Zi%, DG-DGGEIZFW



-S4 ~—t v | EFEEEIC16S IDNADV2-V3FEEAHE  HWTEH L,
W L7540 ~—ty FEHWE(ER4),
+
24 75 { ~—FiF 3. &%
HDAl 5- ACTCCTACGGGAGGCAGCAGT -3’
HDA2 5’- GTATTACCGCGGCTGCTGGCAC-3’ 3-1 DG-DGGEARAT

THI9EAR (B) | TRUYETA (). FRK19410H
168 tDNAA 5o 5 IS, SIRRSIBEROAS /U iy sppionotet )] () DA BBOAHADIETE (72
TIREHI4RO16S IDNAWIT DEREFFOTTAIRE  y - gy 498w h 7)) 56DNAJHL. PCREFT
Anf. 7723 FOREE, BREDIELEI | pDGGEMITZ I LTz AHEDEFEIHT S
NanoDrop ND-100RPZ N THIE LTS, EL TRLIL G pGGEKEIKIZ K31 & 32 1751,
1277 A FORER LOHIEAS LY. 7T 2 Fo
FIE—HEGEH L, 10 BRI 2 2 & T, Real-
time PCRODNA R & > #'— R & L7z, Real-time PCRX

1 2 3 4 5 6 7 8 9 10

< & HDNA = B —5 D 5% 50l O #iPH TIPSR (7)1
0.99LL LD H D% V=,

IS CHIEAIRITO0%EA by A5 47— K=\, b B N e
A 8 g g 8 8 \9-1 '

10,

2-2-4 PCREUGSRA: 11,

Real-time PCR X s 1% . Mx3000P*QPCR  System
(Stratagene, CA, USA)Z W CiTo 72, SUGHLAR & #2-5
T,

%2-5 PCRECNARAAY:

Reagent Volume (ul) _ i I N
FullVelociy™ SYBR® Green B 3 1 DG-DGGEf#HT EIﬁm?mtlﬂﬁﬁm@m) ‘
QPCR Mster Mix 10 L=y w—=d—= 22— T U CHRI94H), 31—
(Stratagene, CA. USA) XY CERRI9EAA), 41— a1y 17 (R4 A), S L—1,
Primer Forward (HDA1; 20 uM) 0.15 D8CFERI9EEA ), 6L—2 T H U CERRIGETRA), TL—; 4
?rimef ReIV)fIrfIS[i(HDAZ; 20 M) 3(1)5 WY CERRI9MET ), 8L—2r; 1w 70 7 CRARI9HET ), 9 L—,
emp ate e . R
Reference dye 0.04 ABCFRRIIHET ), 1012y =
H,0 7.66
Total 20 1 2 3 4 5 6 7 8 9 10
4 CDReal-time PCREUGII2ZHHIEZITV, FHT 4 7
22 he—/UZiE, $FEDNADOI V(22,0 pld#EHIK 14 19
Z 7z, Realtime PCROSULSSAHILL IR 1T 128 SER 7R 1 § 0 D I AR 5
1To7
e Sts
95°C 2 min
95°C 20sec ——
61°C 30 sec 40 cycles
72°C 30sec  — |

Real-time PCROYA 7 /L& T1%. firitihiis =21 o 3-2 DG-DGGEM#HT (CFRI94E101, SFRR204E1 1)

7L, PCRNEOFIMEATER LTz, MRMEIIRIAPCRAE 11> YA 2 TR U CPARISRION), 31—
W% 55°CH 595 CIo B & [ NEvd 2 & 2. SYBR 27V (CERRI9HEI0H), 4 L—2 1y 1 7 CERRI9EEL0H), 51—
Green [OHEGREZMNEST HZ L TE=F Y L LI, 2 ABCPRI9EEI0N), 6 L—2; 72 U CERR06ELA), 71—
PPRDNA T ORI E T O 2 E—3E, o7 AfiE  *5 FAYCRIR0FLA), Lo o 07 (R0, 9

LIRIBHT2-23 COBRETIERL L T- A & v F— R —T % L3 428CPHR0FLA), 10— ~—7—
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DG-DGGEfFHT DfE SR, BB DR HF38ARD /N R
D S A, AR P IS DM EET D 2
EIVRENTL, ZNHEDGGE N ROKERY 7L
BT DARRPIERE A T, SRR SH ~ 2 L
FERZ 331R LTz, TORER, 78 U TIERIC,
A7V LR TIFEIT, NATIIAIL, TNENSHEE
Db E< 20 HUSIC K> TR E < 72 554N
HirpZ 2:75359%75 kfocoto LU s, Wiho
HSIZRBNT S, (2 & DA AR DB A5 Eh X

ﬁ%hﬁwoto

5.0
45 | M
40 |

357 m4g
30 =78
25 ¢ o108
20t ol1f

151
1.0 1
0.5 |
0

Shannon-Weaver index (H” )

ez 2hY avhy 428
[XI3-3 A ZIUT D RS DOZE AL E)

5T, FJERY 7 MBI HEDGGE N KOFHRT
WEEE A VT, BEEERSEIUEFEE (Hom D EEFEEEFR D %2R
W, TR s T AR LTz (K3-4), SHUSFORE
ERERROFINEE . Ro=0.8LL L&A —REE L L72GA .
H15428 010 A LIS D4 T DRV v 7 VM E—REEIC
Xy &z, F£iz, KM OREMEROBELINEE
Ro=0.7VL L2 R—REE L L72GAITIE, 2 CTOERY >
TNANRFEICX G END Z Enb, JIE L7z4khe
(23T DA HREETEH ORI FRIL, AEfHiE U CIERITIR
LILTWD Z EAVRIB ST,

= 0

g =~

EO.I

X

%w ———

e [ [—

€09

: ]

T
2y 00V O F oY &8
Q&ce&@@\@g&@e&gg
Ledd eyl esgsse L L
mL??Lcc$cmLc$$m§
mﬁagLé5$ mLim

STwmS mm m
[3-4 25 Hius R OAMBEREERELEE N 55 < SRbusst

AWFZETIT E 512, DG-DGGEAEAT T S - 8877
N RNo125) 1 biF b Tc1-57 m— A2 DN T i—

o AT EAT o T2, AFBNTA/ N ROHERISIOF
[FIMERREE AT, b mV OERIEZ 7R LTRSS T
#2261 LTz, & DOkERE. Proteobacteria 7 |
Cyanobacteria Fq . Chloroflexi 4 . Firmicutes [ |
Bacteroidetes P2 J& I HEEA 23 HH S 41, A BREETE I
X2 T2 HDHIEFEDMFAET D Z LGN 72T,
Fio, BFHUSIZBWCEBRI D, A ESI IR &
L5732 R(No.2, No4-9, No.12, No.15, No.17, No.18,
No.20-25)i%, Proteobacteriaf’] & CyanobacterialiZ &35
WCThol, 2O &b, HHMEERFIZIX
Proteobacterial*3s J U'Cyanobacteria 52 J& i ) Vs
\AFE L, LESMBEFHR SN TN D Z &0V S
e SHIT, B SAVCMIBEICIE, FFSE TR CTh
% Deslfovibrio @ HIE-<>Hit #42{ LAIEE C & % Thiobacillus
B < ThiorhodospiralBHIER &, it s B B G-~ 5 Ml 23
R BT,

#3-1 DG-DGGEfATIZIIT 53 ROMEHHEF | OFEFIMARER

Band Phylum Closest phylotype/species Sm
No. )
1 Protecbedteria Gamma proteobacterium 2
2 Cyanobecteria Marine sponge bacterium xR
3 Proeobaceria Roseicyclus sp. 100
4 Protecbecteria Thiobecillus prosperus %
5  Proeobaceria Delta proteobacterium 91
6  Proteobaceria Delta proteobacterium B
7 p . erOLa;]n;Irsn %ﬁmm delta- proteobacterial o
Protecbacteria Pseudomonas sp. %
Cyanobacteria Marine sponge bacterium R
10 Proeobaceria Sulfur-oxidizing bacterium xR
11 Chloroflexi Dehalococooides sp. 91
12 Proteobaderia Pseudomonas sp. 97
13 Firmicutes Bacterium Asol-CS308 &
14 Proeobaceria Uncultured Thiorhodospira sp. 97
15  Proteobadteria Delta proteobacterium B
16 Proeobaceria Algidimarinum butyricum xR
17 Proteobackria mmmmammml g
18  Proteobaderia Pseudomonas sp. 97
19 Bacteroidktes Flavobacterium sp. RS
R s, "
21 Proeobaceria Desuifovibrio alaskensis A
22 Cyanobecteria Marine sponge bacterium %
B ProBdecEria e o
24 Cyanobecteria Marine sponge bacterium %
25 Proeobeceria Uncultured Thiorhodospirassp. R




3-2 E=Real-time PCR

DG-DGGEf#tT & [FIERIZ, 1994 H (&) . “FRk19
FTH (). FRRI9EI0H (FK). FRR0E1LH (%) DF
FREOAHSDIERIE (T3 Y, X hY, 428, v i7)
YT E L, KIEREY 7L X 0 DNATH 21T
VY, Real-time PCROFFR & LTV, FHUSIZHIT S
HE16S tDNAD = B —$ O ZFi S % [XI3-51 27
7

%12

& — _

2

58 "4F
>

§ 6 =78
e o10H
?4’ ] B o 1|o1A
=

s

g 25 - - -

5

3

7YY
[X3-5 4HEE D168 IDNA = B —3k DZEEHIEHE)

ahy avhy 428

ZORER, NEAHLTIZRBT 5 2FED16S DNAIL, W
FTHORLEIZEN T, AEREE U THI10" copies/gfETF
BT ERHLNERoTe, ZDOZ LD, AIHEE
Verh OB O ZH R L UM K 2 E@v Do
EAVRBINT,

4. iR

DG-DGGEfIHTIZ & W A HREO A S O EIR OB FEfEHT
1T 7, %4DGGE 7 1 7 7 A /L ® Shannon—Weaner
index(' ) Z LR L7z & Z A, MIEREEDOZERE L, H
FRICE > TR BELS ROFENIRR D OO0, FTH
M7 A R S 2o T, F£72, HomDBEAEFEH(RO)
AW T AZ—fRITIC L0 . FHUS - ZREIOMBEEE
EREEIL, FEFITTELIL THD Z e B E R T,

EBHIZ, DGEZ 1 7 7 A D FE /R Kb D —
A AMTIZ L 0 . Proteobacteriaff35 - UNCyanobacteria
P T RIS, BN ET D Z LR STz,

£72. EEReal-time PCRIC LV . ARAEEEIE T o> 440
FEIE, AERTE U THI10" copies/gFREETF(ES 5 Z & A3
St ipotz, bz &t ARHMEERFIZIE,

Proteobacterial] 3 & U'Cyanobacterial 7 MESA CHEH 12
ERHIEFEDER SALTND Z ENRH LN E o7, K
(2. FEARDGGE Y RO — o AT ClE, s
RICBAG T DMIEN BRI SN2 Linn, Thbo
TFENEIRMEOBREDIRIED — O DFEIE L 70 5 LI S

-
=~
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b, A%IE. L EERE LT-Real-time PCRIZE %
TE AT JON BERIEER B 53 D M O A BIEETE
BT 5 HERICEELY 5 % HEREER 7 ORFENEEIC
ehEEbns,

HRE
ﬁ»——.

HIRHEIEIRY 7 V& SHETEW - A K ERR Y
SAREESEI RS L T B,

SER

1) SRR, BATREIET /N T, rflti 1 a2, PR, /M
T, LRI, /IMERIDE - AR 1T 2T EEOR
s /K Ilds JLUVRIITE A LTS IEOBIER, HEORTYE, No.12,
pp- 291-305, 2003.

2) Kariminiaae-Hamedaani H.-R.,, Kanda, K. and Kato, F.:
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BRI V/brio vulnificusd
o FEYEITEIREEAT

MOLECULAR CHARACTERIZATION OF Vibrio vulnificus FROM ARIAKE SEA

HI AR« ARARTE—" « Kol « P ESEpdet - f R ="« /MRoT K’
Shigemitsu TANAKA, Koichi MATSUMOTO, Hirotaka OISHI, Mikio NAKASHIMA, Kohzo
KANDA and Genta KOBAYASHI

L Ve R SE e (FFEA BT ZE 8) AR AR r Y =7 b (T840-8502 R THAFERT 1 & Hh)
U RFBNE AR ATFIE 1= 7 b (T849-8501 1A ifhks5-1-1)

SEM KRR EFSETY: (T849-8501 A mifE5-1-1)

AR VB RZH R BRI - 4% (T849-8501 e islE5-1-1)

SRR P KPR A MR AR (T840-8502 e TiAERT 1 #Hh)

BRI (KSR B A MESRER R (T840-8502 & THAHNT 1 K Hh)

In Japan, many Vibrio vulnificus infections occurred in Kyushu, mainly in the coastal areas of the Ariake Sea. We
examined the distribution of the genotypes of 16S rRNA gene and the virulence-correlated gene (veg) of V.
vulnificus recovered from patients and environmental samples such as oysters, fishes and Seawater in
Japan. The environmental samples were collected from three coastal areas, Ariake Sea, Ise/Mikawa Bay
and Karatsu Bay. Analysis of 46 isolates showed a disparity in the ratio of the genotypes depending on
the sampling location. The ratios of type B 16S rRNA gene were 93.3%, 100%, 63.6% and 40.0% of the
population in patients, Ariake Sea, Ise/MIkawa Bay and Karatsu Bay respectively. Similarly, the ratios of
vegC were 93.3%, 100%, 72.7% and 30.0% of the population respectively. This suggested that the
percentages of the type B and C genotype strains, which were associated with clinical isolation, may
correlate with the incidence of V. vulnificus infection around the sampling sites. Furthermore, all strains
except for two from Karatsu Bay possessed a siderophore-encording gene, viuB. Additionally, the growth
inhibition by bile salts was relatively weaker in the clinical strains than in the environmental strains.

These data suggested that the clinical strains had higher survival in the human body than other strains.

Key Words : Vibrio vulnificus, genotype, Ariake Sea, distribution

1. F

A
it

Vibrio vulnificus| 3R R IR < ARES 290 E T
SV, BROBIOAUEL VYT 5 Z L bt TV 5,
AN X DIBGYEV. vulnificusiEGHE)N T, FITIFREE
EORMHRBHRAHICRZ 2 ARG TH Y | BT
WS DOOFIET D & 1-3 H TR OfHRER 5
FE& L BICRIMEZ B X A2 23, ZOBEFERITHD T E
<\ S0%FREE DI CREDIRIT A & 5 = L S
T5Y, ABYYET, @E- B/ - ~L—TRED
W7 27, MIFEA R, ARk A o iR S
REETHRE SN TNDY, BARIZBOTII975END
20054185 FIDIBFE N HE SN TR Y . EDOKEDIT
HRHEE PSR TNEDY,
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A IAEYFRIERE X OB B AR — 7 i
THY., &TOV. vulificush™ & MR U TRFEMHEZ RS
DU TR Vo vudnificus DR TIRRPEIX, B B
(biotype 1) <>fa (biotype 2) (ZxF L THREEANTRT 22 L,
FRIC K DEBRNREY, bbb, V. vulnificusFEGE
DIIEY A7 1%, WKEB L UOMIEICK T D AREOK L
L TOHHADBENI L > THREL BERD D LB
D, LU S, BAIBIIT HAREDOARIZD
WTHR LV TOMICEET 2R IRT & A L7200,

V. vulnificusORR L)L TOMEICEI L Cid, SHE s
F-DZIIEZ LV BERSBER 2 A~ (Type Bd D MEC
genotype) & EREEKSZ A 7 (Type Ad % \NIE genotype)
RN R S TNED D, # 2 TARFZE T,
AASTEOV. vulnificus DIYBERIZ OV T, BRRBERER &
A T LBRER S A TOMIRE T o T, ET Sk



IZOWTAERNIZIST 2 4EFRIMEIR D DI 21T -
7

2. EEBAE

2-1 V. vulnificus 73 BEROIBIR 5T 4R

322-1 Vibrio vulnificus 5k —

%2 HEER
25K P-1 ERG58 - B
P-2 E66 - B
P-3 E~60 - B
P-4 Er62 - B
P-5 E~46 - B
P-6 ER30 - B
P-7 ENT2 3% B
P-8 ERG0 - B
P-9 EN69 - B
P-10 ERE5 &)
P-11 EN6T - B
P-12 E66 - B
P-13 eG4 - B
P-14 E65 - B
________________________ P15 EMGSE-BID
ARESER A-1 HFJ (N
A2 K
A3 VLS
A-4 K
A-5 K
A6 Hh¥
A-7 K
A-8 K
A-9 K
_____________ A0 BK
FEEEHEK K-1 Hh¥
K-2 19X (8)
K-3 h¥x
K—4 hE
K-5 K
K-6 K
K-7 @K
K-8 K
K-9 K
_____________ k1o wK
FEE-=AERE L K
L-2 @K
L-3 sk
L4 K
L-5 K
L-6 K
L-7 K
L-8 i@k
L-9 K
L-10 K
L-11 K

ATEHCIEFR2-UTR TV, vulnificus 53 BERRAKR(FRE R SKE,
AURERERIOMR, ARSI 100E, (508 - =s

HSRERTTERIZ DU, Nilsson 5 D #i#5 & URosche

DDA EAT o T2, FTo, Aok

DOt MEFICHR T D AEFRMEEFHMLT 572012, #%

L— N AT & 2% Shiderophore & = — K9~ % i@{x T-viuB D

HMEZPCRIZ L 0 i LY,

2-1-1 4/ L\DNAH#H

Ve R P R A R AT O & 53 BlERR 2 Zobell 2216E
B A VT, 37 CUFR G CHIIR S, RIS AR
D DI ORI L0 IR A B Lz, 135725
KXV 7 A4S >~ FTHDHQIAmp DNA Mini Kit
(QIAGEN, USA) % FHV T, 77/ ADNAZfh L7z,

2-1-2 16S IDNAMType A, B4 48

2-1-1 Gt L7247/ ADNAZ##A & L CHR221R8 9
7" A ~— & Taq DNA polymerase (Promega, USA)% U
CPCREULEAT ST,

£R2-2 77 A ~—hd

8-519-S 5’-AGA GTT TGA TCC TGG CTC AG-3’
8-519-A 5°-ATT ACC GCS GCT GCT G-3°

PSR 22 32221 TR T,

3<2-3 PCREUGIBAERL
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Reagent Volume (pl)
Taq DNA Polymerase 0.5
Primer Forward (8-519-S,20 M) 2.5
Primer Reverse (8-519-A,20 M)~ 2.5
dNTPs 1.0
Buffer B 5.0
Template DNA 2.0
H,0 315
Total 50.0
PCRIFLL T DS T 72,
AN SUE

94°C 3 min

94°C 30sec  —

53°C 30 sec 30 cycles

72°C Imn |

72°C 10 min

OGS TR ONE Z 1.2% 7 7— A7 VAN ik
LTHIE D Nk, PCREFH® v b
QIAquick PCR Purification Kit (QIAGEN, USA) % v T
PCRPEEMZ R LTz, PCREEMIE, ¥—> %y MW (H
) ARIEL, v —F VAT & AT o7, Do
B %11, National Center for Biotechnology Information



(NCBI)™Basic Local Alignment Search Tool (BLAST)% H
W CARIAMMERR SR 21T > 72, GeneBank Accession number
X76333 D V. vulnificus ATCC27562" & . X76334 D V.
vulnificus CTISMZHHFRIVEZ R THEZ . L Z 1 Type A,
Type BEHIE LT,

2-1-3 vegDox /) BALEVYT

2-1-1 T L7257 ADNAZE L L CFR24ITRT
7" A ~—&Premix Ex Taq (Takara, Japan)% FV " CPCR
M %4172, C genotype DFRHIZIIPI EP3ID T Z A
~—+t > b, E genootypeDRHHIZIZP2EPID T T A ~—
Ty RV,

x2-4 7T A ~—id

FR2-T PCRISRHELAL

P1 5’-AGCTGCCGATAGCGATCT-3’
P2 5’-CTCAATTGACAATGATCT-3’
P3 5’-CGCTTAGGATGATCGGTG-3’

BOGHHRAR 2 #22-51 7”3,

#2-5 PCRIUGBHERL

Reagent Volume (pl)
Premix Ex Taq 125
(ZAT3AF, HAE) '
Primer Forward (10 pM) 0.25
Primer Reverse (10 uM) 0.25
Template DNA 1.0
H,0 11.0
Total 25.0
PCRIZLL FORMETIT -7,
BOGEA:

94°C 3 min

94°C 20sec  —

50°C 20 sec 30 cycles

72°C 20sec  — |

72°C 1 min

OGS T #1Z, PCRIBIEWT (277 bp)A2.0% 7 A —A
7VESKEN S CTHER L=,

2-1-4 viuBMPCRIZ & 51&H

2-1-1CHEHE L7247 LADNAZ##R & L CF2-612~7
77 A ~—&Premix Ex Taq (Takara, Japan)% F\V " CPCR
w1772,

&6 7T A ~—hd

viuB-F 5’- GGTTGGGCACTAAAGGCAGAT -3
viuB-R 5’- TCGCTTTCTCCGGGGCGG -3’

BOGHHAR 2 222- TV R,

Reagent Volume (pl)
Premix Ex Taq 125
(BFHT71314A4, BAE) '
Primer Forward (10 uM) 0.25
Primer Reverse (10 uM) 0.25
Template DNA 1.0
H,O 11.0
Total 25.0
PCRIZLL F OG- TIT o7z,
BOGA:

94°C 5 min

94°C 30sec ——

50°C 30 sec 30 cycles

72°C Imn |

72°C 7 min
BUGHE T#12, PCRIEGIEMT R 22.0% 7 7 v — A7 VB

PRENZ CTRER LT,

2-2 BBHERIZ K BEFEE

AYBIERRORR(P-11, P-15, A-2, K-1, K-5, K-8)Z7BR A & L
72, “EXE 1 Brain Heart Infusion (BHD):ZHI(BBL, USA)IZ
PR L, 37CHAEGAM FTOD.g=04L 72D FTHFEL
Too THNHU— R%& | ZAVENBHIEHIS mlE0.3% Bile
salts (SIGMA, Japan)#SINBHIEZHIS mliZ1%8RE L, 37°C
RS T CLRF R 21T o 7o, 2O, A A7+
b L =—%—"TVS062CA (ADVANTEC, Japan)% fH\V T,
IRFREE (O D) B =2 U 7 L, JHHERTRIN
WZ X BRERA TV EH L,

BHEESR = (1-Agg/Acr) X100 (%)
BS: Bile Salt, CT: Control

2-3 KB - IR R b LRIZHT ZwhADHERIGE

Oy BIERRORR(P-15, K-6) 2 3k BRE & LCHIV, KR - 3
A N L ARZHRT HAE Y 2 ER T (WhA) DB E %
RT-Real -time PCR % VTl L7,

2-3-1 FREKEEESY

ZNEN3%NaCl BHIEARE I CHARR L, 37°ChFR4
ETFTOD.g=04L 25 E TR LI, ZhbEy—FR
L L. FHEN3%NaCl BHIEZHIT0 mli 1% & L. 37°C
IR T COSKIG R AT o 7=, BREIC, 3KRD
F 2 —712500 pl ORFERIR AL, = OEREIC LD
AR A I L7,

2-3-2 R FLREH
2-3-1 CHEMN L7 AR, EhEh3%NaCl BHIRAL:
Hi1 + 37°C (Contorol), 3%NaCl BHIVZ{AESH - 26°C



0.5% NaCl BHIEREEH « 37°COSM FIZ 1 RFRgEE LT,
ZHBIEE  AREA B LRI TN AR ENLE X
OV, vulnificusFEGSEDFRED BN 5 EZROHEKH T
DA LVRIHY T2 LD, IRFRIERE U714,
RNAprotect™ Bacteria Reagent (QIAGEN, USA)% FHU T4
FIRDORNAZZE LT,

2-3-3 RNAIH
2-320FAR L V. RNeasy Mini Kit (QIAGEN, USA)%
FIWTRNAZAHH Lz,

2-3-4 TS5AR—ERZUE—FK

RT-Real-time PCRAAD 77 A ~—IZ1d, whARF B~
F A <=—% v FF-wh785, R-vwh990)? & = = /X —H- /L7
74 ~—% v MHDAI, HDA2)% i\ V7= (322-8)

&2-8 7T A ~—ib

F-wh785 5-TTCCAACTTCAAACCGAACTATGAC-3’
R-vwwh990 5’-ATTCCAGTCGATGCGAATACGTTG-3’
HDAI1 5’- ACTCCTACGGGAGGCAGCAGT -3’
HDA2 5’- GTATTACCGCGGCTGCTGGCAC -3’

AR — RIZIE, EHEEESIBEAD16S tDNAKT 5 &
WR2-8DWhAKF R T T A ~— % FWCHIE L 72 V.
vulnificus 27562 RO PCRIEIEIT i 2+ > 75 2 3 R&
AW, 77 2AI FOREIX, MES I AES
NanoDrop ND-100RP% FVNCHIE L7z, HIE L THEL
27T A ROBEEBIOWERY LY, 7792 Ko
A EH L, 1053 BFEART 5 2 & T, RT-
Real-time PCRO A H & — KL L7-, RT-Real-time PCR
P& CHAESNRIT74% 0L b, A% v — R A—T1%, /b
72< & HDNA = B =3 D565 E O#iH CHIBIRER )X
0.96LL EDH D E H Nz,

2-3-5 RT-Real-time PCR IS

PCRZ)i+1&. One Step SYBR® PrimeScript® RT-PCR Kit
IT (Takara, Japan)& . Mx3000P"QPCR System (Stratagene,
CA, USA)Z W T To 72, UK A K291~ T,

522-9 PCREZ)SNRGRLAR,

Reagent Volume (pl)
2X One Step SYBR® RT-PCR 10

Buffer 4

PrimeScript” 1step Enzyme Mix2 0.8

Primer Forward (10 pM) 0.8

Primer Reverse (10 uM) 0.8
Template RNA 2.0

ROX Reference Dye II (50 X)) 04

RNase Free dH,O 52

Total 20
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4T DRT-Real-time PCRI It F3HRIE 21TV, A
T4 73y ba—UiE, FFRNAORD V22,0 W
RNase Free dH,O% F\ 7=, RT-Real-time PCRDH 1 7 /L
KT, st T =% U 7 L, PCRESIEODFEM:
TR LT, R ZPCRIEW A55°C 595 CIT iRk <
(ZHIE % & 42 SYBR Green 10048 2 HIET %
ZETE=FV T LT, FPRRNAFHOEEE 0=
v, Y7 VAE L RIREZ2-3-4 COERECIERLL
AR A= R —T 2N THEH L., #E16S RNA
BARFITRTT DWhAFBLE DO E R AT 572,

BOGA:
42°C 5 min
95°C 10 sec
95°C 15sec ——
56°C 15 sec 40 cycles
72°C 25sec |
3. &R

3=1 V. vulnificus 3 BEREDIBIRF R R

V. vulnificus 53 BERRAORE (EERRISER, ARREHRERL0
R, FEETEHRERIORR, (P25 - = IVBHRIRLIER) (2
DUNT, 16S tDNA &S EMERER S Tveg DR &
OviuBIR A1 ORA RO AERER 2 F3-1UT R LTz,
ZOFER, 16S IDNADEAAUZBI L T, Type BIZZh
ZTNAREKTI33% (14/15). A B H KKk T 100%
(10/10), FEHEYZ R SRRE T40.0% (4/10), (25 - =Jii5H
etk T63.6% (TN DEIA TR &h, A > G
B« ZRE> B OIETE N2 ERHI B E ol
ZOZ &, BRI DV, vulnificus DEFR T BERE
B AT EBRERS A T OFERE N R e 5 T L BR LT
Wb, Fiz, RIRRICIRRMERLEER fveglZ DUV T
L7z& Z A, C genotypel XIEELTI33% (14/15), HH
HEH SRR C100% (10/10), FEASEREC30.0% (3/10), (54
7 - B TT2.7% 81 D)DOEE TR S, 16S
IDNADBERRI D554 L FET DA R bz, &6
(2, AR IT B AR B 285 FviuB DA IR
DUCOWTIHE L7 & 2 A, SRR Z R 22T
DOEMEET D Z ERHLMNE o7z, ZREDRD
fEANE, BB IT BV, vulnificusTEGSED FEEERIT
EIEFIHBET 2 LD TH D, FRZ. HARIZBWT, &
DI The b FIEMHOZLNEINECBI L TiE, &L
T2 TOKRD, HIRSHIKZ A 7T 5 Type B, C
genotype T V) . 2 TOEDWViuBZRA L Tz, ZD
ZEmb, THNHEIRSHEEY A 7 D(Type B, C
genotype, ViuB-H)DATKILY. vulnificusiEGRED ) A7
Ty I A =D ThHDHI EANRBRENTZ, L LR
5. BHERITIEFITEN 6.7%, 1/15)b DD, BERROH
(\ZITERESR Z A 7 (Type A, E genotype) Dk b IFET 5,



DO LD, BIRFHIHHLSNI GG ) 2 7 (288
ERITT T 7 7 Z—=IHET Db D LD,

F3-1 BERR OB R OIS JOCRATIRI

3-2 BEHEAIC L B4 BHEE

3-DOFEREY . FNENBER KOO Z &
72 D5 BERRORR(P-11, P-15, A-2, K-1, K-5, K-8)IZ 2T,
B PICIsIT D AR ATl T 5 72012, MV HRED &K

%4 16S rDNA veg viLB DOAEFIZRIF B A T8 U~ IarHEsyshn « Eshno
P-1 B c + BHIFFHIZ 31T D AEBFEN ZX3- 1173, ZOREE, 1
P-2 B C + HRIZ X DABIEIL, HRICL o TRESAERDZ LN
P-3 B c + 57 72 o7,
P-4 B c +
P-5 B C +
P-6 B C + (A) 40
P-7 B c + 351
P-8 B C + 30t P
P9 B c * g 257 —8—K-5
P-10 B c + g 5ol —a— P11
P-11 A E + S 1s| VI
P-12 B c + 1:0 I ——A2
P-13 B c + 05|
P-14 B c + e
P-15 B c + 012345678 9101112
AT B c T L IEERRE (h)
A-2 B c + (B) 40
A-3 B c + 351
A-4 B c + 20l
A-5 B c + s 25
A6 B C + DED 20
A-7 B c + S 15l
A-8 B c + ol
A-9 B c +

05
A-10 B c + -
K B E £ %0123 4567809101112
K-2 A E + &R (h)
K3 B c * X131 V. vulnificus sy BERR ORI HIRIC & 2 AL
K4 B C * (AVIETHER SRR IIBHIE U 450) 5 A4
K5 A E B (B)03% AR HERTRIBHIES I 431 548
K-6 A E +
. X o SEARSHTIC I BB A BIER S, 23207
o A i i H32 KA £ CO EBER
K-10 A E - —_
T AT £ P E£BMREE %)
Lo B G . ¥4 1B 2B 3BFfE 4 B%fE 5 B
L3 B o . P-15 00 00 00 00 00
L4 A £ . K-5 82.1 764 389 3.1 83
L5 A - . P-11 1000 977 915 546 151
L6 B e N K-1 918 986 985 908 489
L7 B c . K-8 925 995 996 977 794
L8 B c . A-2 95.1 993 995 994 977
L-9 A E + TEOLATOHDIFET00E KT LT
L-10 B C +
L-11 B c + ZORER, BERRP-15, P-1) IR L 2 A B ES

PRI T S WMEAIDS R BTz, BRI, P-1SERIZIE,

131



0.3%HIHRIC L D AEBEITEL Ao -7, oF
D, BERRTE MEENICRT A ARERE WO & -
Db, DT END, BEEOIY R DML,
BN K D8I A TEETREV. vulnificusEGE
FIED T 7 7 X —ThD I LRI NIz,

3-3 KB - IRIEX k LRI BnwhADFIRIGE
AYBIERRRR(P-15, K-6)IZ DWW T, i - (Rt A kLI
KT BTV VB T(WhA)DRBUNE 2T LT,
BRRZBIT D3y bu— &1 s LA RS EZ K32
bz N

¢ 14
S
S12ft
g
210f
€os8 Oxs
c @P-15
§06
04
3
02
g
&
37°C 26°C 37°C
3%NaCl 3%NaCl 0.5%NaCl
(Control)

[X3-2 (&R « (RS TIC BT Dwh ARG 3T &

ZOFEF, BEELHSEK-6ERIC B W CIHERER26°C. KA
0.5% NaCI&th FICHREE L1254, BEER LR O
PRI T-DITH L, BERRP-158K CIRBEZE 22 8 7S
N, BRICE W RBUSEDRRI D Z BN ol
ZIBFBUNEDZEN, MG 2 5580 LT
RHTH DM, JHFIKTOFRBUSEITEERIZ BT
BREAGICKR L CRESICHI S T b b o L s S
77

4. fEm

V. vulnificus 3 BERRAOEE (EERRISER. APNEHIRERL0
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PHYSIOLOGICAL FUNCTION OF PORPHYRAN
ON LIPID METABOLISM IN OBESE RATS

(HEPHSEL « KERIR? - BIFE—RRS - MiH 2 R4
Naomi YAMANO, Koji NAGAO, Yoichiro HAMA and Teruyoshi YANAGITA
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It is known that high levels of apolipoprotein B100 (apoB100) and cholesterol in the serum are risk
factors for atherogenesis. Previously, we reported that porphyran, a sulfur-containing polysaccharide in a
marine alga (Porphyra yezoensis), suppress apolipoprotein B100 in human liver model HepG2 cells. In
the present study, we evaluated the effects of porphyran on lipid metabolism in obese model OLETF rats.
Porphyran, decreased the levels of non-HDL (VLDL+LDL) cholesterol in serum may through the
suppression of newly synthesis of free cholesterol and cholesteryl ester in the liver. Thus, porphyran may
be beneficial to reduce risk factors for atherosclerosis.

Key Words : Porphyran, lipid metabolism, OLETF rats
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PRIMING EFFECTS OF HUMAN NEUTROPHILS BY
NATURAL CYCLIC PEPTIDES
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Cyclic peptides, isolated from Okinawan marine sponge Hymeniacidon, have been designated as
hymenamides. Although, hymenamides are composed of simple and small number of amino acid residues,
they exhibited various biological activities (€.g. antifungal, cytotoxic and enzymatic inhibition activities).
Herein we described that synthesis and biological activities of hymenamide B, hymenamide F and

hymenamide J.
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TWD, MR R RIRER IR~ 7"F FHymenamideH
ISP ERSEOEWIEEOMIZ, & METRER~DIER
bMEINTWD, BFFRETIZ., TN E TIZ
HymenamidefHA M HERD 7 Z 4 I ZER &G EE 2
T EERMLTE 7, £ T, FA72Hymenamide
¥ (M-1) OFHAERES LOWHERT T 4 I v 71220
THEEAT 72, $£7-. HHymenamide & RKIMD
SO L b IR TiE L 720 TR 3%,

Hymenamide B
Hymenamide F
Hymenamide J

X1 HymenamideB, F35 X N OH#iE



2. EE

TRt X /W, [EFERIE. S3EIX. Nova Biochem.ftf,
Applied Biosystemsflt, M OVW7'F RUFZERT L O HEA L7=,
BRI, WRiRER Y v~ ~ 7 F 7 VA IRk
KEHNBEA LT, T b7 a—LACEDMh, AWiEk
P AW 3AEE Y, Sigmatt K D EEA LT,

(1) RBEBRRTF FOTHA U EBRL

AlEE R LT BRIRA T T RO ESERTEMARSIX, Ye
DOWEESEITRDT-, Yebld, CARU)Pro CNAL
MGlyD L 9 7HO/ NS 72T 2 RO & ZBRALIERN
B ChHHZ WG LY, Zolddlix, 7 3Ikr
i<V inbbifrE LWESITH D, £z,
HymenamideHlZ1IProfk A2 £ < Fie & U 5 @ DR
W&HDHDT, ProrCAMEE LTZETT R & BEFRG AL
L. WRAERALT 2 A3 TR < £ < OFED
KRBT TF Rl T2 Z LIISHTE 5, CRYi
ZProl LCHEKT D E, U7 FERT DURNERLR
FTNEWSTEANRSH D, £ TV hERT VDA
Az E | Pro>COOH AT D SLHIATZ AN 2 kS
%728, 2-Cl-Trt resin (2-chlorotrityl resin) % Fi\ N CELEHRA(
BERD AR EIT -T2, 2-Cl-Trt resinZ FHWTARK L 72
7'F NIZACOHTHiINET 5 Z LA TE 5D T, TFAD
£ 9 7l ChRE S D DN I R E e i A A
5 Z LT, MBHAMAGE ST BT T RBERTE,
WARBRILIZH WS Z £ 23 T& 5, Hymenamide$H DA%
VFBRRAT T RATBKA T & 2 ESHRIEYA £ CREFEGRE
TITV, BidstHER: ., WAREIC CBYERUSEZATS 2 &L
72 N-[ (1H-benzotriazol-1-yl) (dimetylamino) methylene ]-N-
methylmethanaminium hexafluorophosphates N-oxide
(HBTU) & N-hydroxybenzotriazole (HOBt) T1T->7-,
AR TIT RO 2R, BilE 080 3720,
WFAE D & O INESAFIAAT 5 Z LS TERRL, £D

Hymenamide B

Hymenamide F

=0, EFRAEIETIE. £AT v FEIERTES Z &0
WHTHD, €I T, SHEEROT I BESOMIAN
77o FmockDFREITERY DAz L 0 iTo72, Wissths
I35 TACOH/ TFE/ DCM (2:2:6, viv) T—HFEROG &
B2, BOHNTHATTF R E204mMOIEE TDMF IZVA
fit &, HBTU-HOBtZ W CEYLS AT 72, Fcf
\ZTFA/ZK (90:10, viv) CRIBHOBiREATT -T2, FHiL
7B AT F NIZFEHPLCIC & 0 KA T~ 72, A
BIERIZI3A/ T2 S = b UJWTFA (95:5:0.05, v/v; solution
A) &K/ & b= UJL/TFA (5:95:0.04, v/v; solution B) %
WD), B2 45T T L EWacosil5C4-200 (10.0
x 250 mm i. d. ) 2K ViTo7z, HEEDMERIIMALDI-
TOF MSIZ X YV47-72, MALDI-TOF MSHIED~ kY &
7 A2, a-cyano-4-hydroxycinnamic acid % FV 7z,

() BEOHER

BT T B & R OSAARRE G A Ll S5 BT,
AT F A= a U EMT LTI R DI
V7 RO E 2 OIREER A 2 1R AT HNMR
S FINKEREG 2 ~~T, BEHIDMSO-de A IV, BfE
IZJEOL-AL300 spectrometer, & 1£30°CH>510°CHE:IZ
70CE THEEIT>T2,

Q) & haFhEkEEE

MR 10~ Y AR L2 SRS AT %
ARTATEOURESBEL . RIEREFRE LT, AR
MERITABRIEME S, BRE Lz, HRICR L2tk
Ficoll-Paqueit: CH#E FE AJficiz LoyBfE L C. AFFRER S0 % B
BEU7-, HEEHMEIETACT To7m, L 724 h
BRI ER S EAR 2 IV CRIfRER & 5 HA . R Ay
U CUL R OSBRI, FERRRAONAE 2B T2,
NXTF ROFRICHN T T AF > 7 23RBITETY Y =
T KPR LU= b D& LTz, AEIEERE D=8,
Bk TF FIAIRIIDMSO TIOPMICRRRL S =, D
. TEMEHIERH AR EEIZPBS TAR S 472,

Hymenamide J

18.5 min 17.6 min 17.7 min
S S W
| | | |
| [ | 1 I I ] I 1
0 10 20 30 0 10 20 30 0 10 20 30

Retention time / min

Retention time / min

Retention time / min

-2 HymenamideB, F#5 L OVOHPLC/ T E:
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F=-1

DMSO-d6H1Z351F HHymenamide BT 2 R7'1r b7 I AL 7 b

synthetic product natural product™
amino acids 8/ppm (25°C)  AS/AT (ppb/K)  &/ppm (25°C)  AS/AT (ppb/K)
Asn' 7.70 (d) 2.3 7.70 (d) 3.0
Phe’ 7.34 (d) 0.6 7.46 (d) 0.9
Val® 8.55 (s) 4.3 8.66 (s) 5.3
Glu* 7.91 (d) 3.8 8.00 (d) 4.3
Phe’ 7.34 (d) 0.6 7.46 (d) 1.4

*Natural product data was cited from reference;

(4) FEMEERRHETE

TEPERRSE O i I ferricytochrom ¢ TR & L TR
U7z, R 2 AV, 540nm-550nm DM E
FEERPIET D Z LI LI LY, JER ORI
AT (1x10%ells/ml) . 1mM CaCl,, SmM D-2
Jba—A 20mM ferricytochrom ¢ iV 7z, BRfR~_T7F
R10°M, & U< I3V VERRRERR 2 RN LA v % 2 _—
ML, ZOHBMLP 10'MTHK L=, £Dtk, 1550
TEMEE R ERIAEIC W TRE LT, 3281372 <
E BB DHPET 3EYTV, Al L7,

3. HREER

Hymenamide A (5 RUTBRARA 7T RHIEHATH S
SHAMBMA E CREFBARAETITVO., BiE. WRAEAIC T
BALSOSEATH Z Ll Uiz, [EFRARRIEIZEY Yy CHBTU-
HOBt/Z X W FmocT X / Bz IEME L SBHES L, B
VAT L U FmockEaBRE, ZOEMEEABVIKTZ T
HEODORTF R E TR S8, 0%, 20%HHE T
WA 24T > 72, RIZ04AmM D~ 7F R |2 THBTU-
HOBt CEALIUGZAT 72, ESHATEYAITER L%, Ut
WA L CDMFEEZBRE L, 2RIC K > TIEE LA 2 B
DRz, 90%TFAMLERIZ X 0 (IBHARHEIL 2B L. 6
EisfEts, =—T NV TThoT—var Lz, AR
T —& LT, GORBZICIRED10%E 705 K 5 KE
Mz 7z, +o7eiEECRIMDMS D, 5Fbibs

Phe NH ‘
' | | ]
val NH GluNH Asn NH il l||l| (I |
| l b ()%
M f 11 YR L
I A . e MU ]
X-3  Hymenamide BO'H-NMR A~<7 k)L
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Tetrahedron 49, 2391-2402 (1993).

PIIHPLCE L UOMALDI-TOF MS TR L7 (1%-2)

BT T R & RO &% i35 HRY T, 25C
\ZB1F 5 A~ 7F KHymenamide B, F$ X N 'H-
NMR ZHIE L, KM & O SCHE & Dl 217 - 7=

(K-3) . IBIZ, av7HA—va ey 573
R7a b dr I VT O L OIRERFE %
TR A ZETH-NMR CRif~37-, #é-11ZHymenamide BO#EH:
Zos LTz, /IMRBITRE % VY, BRIR_T7F R4+
NAEREEZ THRL O™, AfEl IR A H-NMR
ZRET D 2 ETRBE/BAEOT I F7a Fr2TFHlL,
RIR OO SCHRAE & Heige U7z, Bl Dz, IREEZABIIELS
WZBITD7 I N7 MEDOELZIRERRIA 6 /AT

(ppb/T) & LT, TNENOHERT 2/ BRFEIED T
K71 b ATDNWTRD T, KBREEEDOT I R 7'm b
ANTRED BB SN CTRY, REEL FRSETH,
FDT I T MEOELIFZNEW, L, FEKHE
FEATEO L OITEE EHIC X > T, 7 I 027 MER
R ELSETIEDR MO TV D,
Hymenamide BIZE L Cid, 1EEFRKAS/ATIX, Asn'lE-
2.3, Phe’, Phe’l30.6& WV HEVMETH -7, /MRS D
5 U7-Hymenamide BOME (X-4) XY, Phe’D /LR
=L LPhe’ DT I R, E5IZAsn' DT 2 FEEE Phe’
DINVR=NHE, Phe DT I REELPhe’D A /LR =L J
DIKFBRECEIET D & TSNS, SRIOFEENG,
KR & B R DOASATIEIZIFIE—E L, [bFERk LT
Hymenamide BIZ R L [AED 2L T4 A= a %
FFoZ LAVRIBE SN,

T\

H

-
=~

i
1
]

Iz

N(l{
TN —JD
H \

N HiN
ch
© MNH;

K-4  Hymenamide B
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200 |

150 [ T
100 | 1 = 1

50

Priming activities (%)

< d
. «‘\\66% a“‘\\ée a«\\ée’
e e e
e o© o
-5 BT TF ROHIENE

PBS CHINWER L7~ DIMLPIZ X B i ERD
TEMERE A 100% & L7-RFofiE

TSV AT TEROTEHE R HEIC L VT o7, 2D
#t 4. Hymenamide F CRHIALEL L 724 HERITZ D% D
fMLPOFILIZ XV | BILELOD 22\ M ER DRI 180% DI
MR Z I Lic, 20774 v 7 VERITESINZARAT
L. Hymenamide B C150%, Hymenamide JClZ120%D1E
HmAH otz (K-5) . ELLIFProx&Te X7 F R
DIFTERE 7 T4 I 7S5 2 L E2HE LY, 40
DT F RHESHFICProfE s 2 < &, 4FHERD T
TA 2 TVERPRBUEIAEE D E Sz, Lo
Z &b, AlalHymenamide BE0SHTHLT A X v TWE
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ELTHsRET A Z xR LTz,

Bl AT T RO TEIEICSH I EEE L
T TN KRR BRI h@?ﬁ%ﬁﬁﬁ\%@@%
ﬁﬁ\ PESERR O BAIIZERT U o 2 — D K EEdetstidi+
RGN = LET,
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A VIBRIO VULNIFICUS MEASURES
APPROACH OF CLINICAL MEDICINE -THE FORTH REPORT-
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Mikio NAKASHIMA, Hirotaka OISHI, Kouichi MATSUMOTO, Yukiko TOMITA,
Shinji MITSUMISO, Kazukuni ARAKI
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(T849-8501 & HidME5-1-1)
(T849-8501 = idmE5-1-1)
(T849-8501 = idmE5-1-1)
(T849-8501 = idmE5-1-1)
(T849-8501 e igmE5-1-1)
(T849-8501 = idmE5-1-1)

Vibrio vulnificus is an opportunistic, highly invasive human pathogen with worldwide distribution. V.
vulnificus is an uncommon cause of soft tissue infection and primary septicemia, especially in patients
with hepatic disease or who patients who are immunocompromised. The mortality of infection in these
patients is extremely high despite timely antibiotic therapy. Public education regarding the risk of raw
seafood consumption is essential to preventing infection with this virulent pathogen.

We experienced two cases of fulminant sepsis syndrome due to V. vulnificus out of five suspected cases
with severe liver dysfunction. V. vulnificus strains are commonly divided into three biochemical groups
(biotypes), most members of which are pathogenic. In this review, we provide an overview of the
environmental distribution of V. vulnificus worldwide and the important virulence traits that enable them

to cause disease.

Key Words :

Vibrio vulnificus, primary septicemia, immunocompromised, Public education, biotypes,

seafood consumption

1. 1ZC®IC

Vibrio vulnificustZ R O Kk )A <
FET DiEMEERENE S 7 AR E CTh D, —irIIC

V. vulnificusf&G B 1T EE R IFREESREROK T 2
MR D, AEfREED OIS, B 52 HRRE
TR B eI 248 U, Sl EM: s 3 v 7
~ERATT A, EE LT AUTEFIREEZIT > THeEIL
LOBFIFTT D,

b, Bx ORE ' THLHL e X DT, AWELF
OALEITINAEN S DV, Vu]mfzcusﬁéz%f‘iﬁ%fﬂﬁ’ EE(IN
DAENE KD TN D, VB IR AEYGIE D 3 i | AL
BEL, LbEBEEREDERDISIZCRHTR 7 A VAT
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LD FEEREHDEETHREEORIUCH D720, K
JRRYSRE G SR U OR A « MR O R & 7R D1-5>T
Hb,
“V. vulnificusDEER DI L TAX— b LIz
WA T 1Y = 7 N RAKCREGYERMOMIE b 444
L, BAEEEZETORE -T2, RR20EE
DRIETRS)  TEEERIFIIE)  [REFREHA - 159
D3I D>OFESEFCHIZEEA (R 1) k&L, FEx
B leoTE T, AR CIIEREFHIFEORRIZ DU
TRoab U, JEEEE 2RO R D BARAIRE T Z DU CTUHIASE
RIS (7Y A =7 o ) ARYYERR e
FHT 7m—F FElUH CRATEREIE)) | TRk 5,



#1

No | ‘EENEHR HRELM Prof |T—< &%
1 EEERI LT L0EE
REBFRFAFLYLTVY
BB RE 5 |HERVEE
; YA
| ST C B (L AT B RREE)
N
B BEHIRIEIEE E_|EHBISOET A - NIL=D(HRBEY LTI T L EFIRER
BEH T AT F_JE—ME VG (RS BMEGALEETVA - NIV D4 AREF RICEIT SR
- G |FBE =aEhILRENE
mIRAHEICEET A | H ﬁﬁé:ﬁ?’éﬁﬁ%’%
. o — I _|WBf#
AV TP A T s L E R
HpRe [ BE R R R
Il Wz EdLRIR - FE &I K _|#iEmhBa R (CRE I MR
B9 5% L |LAMPZ% FU-E LR A DB 5
EEMAEDH
REICEHTSHR M BEREZE R E ik S T
FFHERETF 5 (R A 4T
FRFHECARERSE | N (NITVFA D7V AVEIRAREICET AR
BT BB 0 ';L'Jawf;ﬁ%:fasjzéﬁﬁg
R P Ry 5% B
I ;ﬂuﬁ%fi% EEEERE P loEsras _
" AR CABGEDRENT Q [AEICEET 515t
2. BIETH

ARYEI e LRI AT - T HAELHRIT 6 B
BT, AL TH IO S 2R T 2 L nZ<, T
Bh% B & LTS SR IO CHREThHH, LnL,
HE OFHRERE T B 70 & 2 BRr A N ICIXEE e
HE-X72WE vulnificustyt “ANBWAZ T T L
W) B 7B B RO, —RTTRZ xR E L7
BHRERN I Z > THIEE D KEEIR SRR 2
ARG E AR E R, FO7T-0F 4 13, BIE
HERERE E 2 T 51 U AT BEOIE FEGEREN D K5
LU, 1, RImRO18DEF i o TERERS & HHE
U CTHEEOEREYHEEOUE R~ DE M 2 PEx D78
EDOEIEFREZ1T > TE T, [RIFRFCEETFROIUE & 4
b, WS, 2l - IBRICEET DR, mikE
FAEBI~ ORI ED B BT TE T,

Ta Yz MR LT ERTREAH D B3R, 1
BIBNTOV. vulnificusEGIEREDOE LD~ T2,
UL, FRERD G, SERR0ETH, A TNORRE Tl
BlOBEFEIAZ R,

K 2IDPHRVEEIZY Y Ve 7 MR O H -
7oV, vulnificusi&YSERE SREBIZ T,

BEFRAN TR BT 254H~8A DRITH Y |
LU HIHRIE CHR BB U72 V. parahaemolyticusiEf| %
FRINXT R CEERIFEEREL A LT\, A1
T x 7 MIUEERADEBIRAEZ 32T 7o Rl TR O
eSS & BUIUEME S 3 » 7 RBEA 2 LTV iz,

BIERMBEYRELZ 2 LZ4EFMORIKNE L., ¥
vulnificus 2 9, Streptococcus pyogenes 1 i .
Aeromonas hydrophila 16 CT&H o7z,

Fox | TBEEFED OIREAG T, 222 7Aoo
BHRCIMEIRIRIZONWT, A7 a =7 FORRO1
OTH DL 2MIHEDORHINC X D Ftu RS 2 CHAE
BRE R DI R FHEMERR AT 21 TV, S 2 | 2 [ R
~HE LT,

AFETIL. BIEFID 5 BV, vulni FicusiEYEREFINZ -
WT, ZORGEOBIIE 2707,

#2 Vibrio vulnificus JERYLFESE\ ViER

=} P2 %P‘»ﬁ
4A 64 i Vibrio parahaemolyticus L fE%%%%ng T

/1= B2 %Pl»ﬁ
6H 92 Streptococcus pyogenes /RBH Tégﬁ%%l:ﬁgpﬁ e

I By &
7H 65 sl Vibrio vulnificus WE—FZ&& ZX ¥ TN A
CRBZ2 A i)
. o gy .
H Bk
7H 66 5 Vibrio vulnificus G2 AL BTN T
~H

8H 58 s Aeromonas hydrophilia o RN A
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JERFI 1

655k, FE, 305 DIBMECHRIIFR 2 fafi S, 104
A BRI CGREEICEEH TH Y . 6~THERTOHE
JRIRIZTA A a0,
AEEAH D> B A T RRERA IR 278
MDEDH BHEZME D IR LT,
TAWYZ 0 AT RS THY OREfE - &R HEL. 231
WCHEIRDHER L, BRIt a2 Uiz A, A ko

. BBt Az 7o

I - R, R, BRI T AR 7270, HiEw
B (AR BZLF RI T T 3T F YT
Alg) DAJFEFHESZ 21T 5 & & BITEETNOAIE
AT 1y = 7 Mg IRBRIHRIT & 7o T,

1 V. wulnificus (& JIMIREEREELHY)

K2 V. wulnificus (CVA-1¥5Hh)

HESRITHBEACIT Y 3 v 7 RIECRIEE R4, 1T
WRA:, DICE PR LTV, 47 FRMAMEIR Lo
L, S~GREIFTCIEIEL (5 BT 23R, B L iK
AR T2, BRI RO B 5T C b
JE73T0mmg T &> V) i TESE/RRRMMES = v 7 ORRET
bole, BN LI AR (27 M) TX
VT RU YL lg) AT DL LI, BT
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KELHEORHAZ By & L CRETFIN & RoT, iiglTe
HEMBAMTICUSNAE L, AR EE»S T
vulnificusHs &> PHEEREEH (K1) 3 L UCVA-1E5H
(K2) TEbichH SNz, ATHEREHE, Mgk
L7 E OREEEN ST, ABE&12H HIZSEL
L7z,

AERNT, MERNCBRA S NI- AR AR T 1y =
7 NBREGRR I OEAE RN OFAER & 7o o7z, AREFIZE
W CAEREEPEMEIOBARITH & SO TRV, B
ook, EORNEIIHE ViIFET. ERIAEANEE
BT % =2 & OFERIEICOWT S EE LTV & Bbi
Do LML, D OB Y FHA CTIIFIEL~3 H RS
D NTHE DY~ (ERE) 28/ L alferkix
Bl

JER] 2
665%, B, SRR L BEREN H -T2, TRk
200FTH, HlFERL, 20, EEND VIFEINEED
LARIEIER A= T2, AR, mEE 55 2 3 HEL LT
ToORBE A TG L, AFKTINO iRt~k
iz,

BeRs, ERR LYW T L, R © 41.6°C, flE
106,64 mmHg, HR : 130,47, FEEL : 29,43, Sp0,i%
HIEARET, PRI AZFR D7,

ICUICAZE L 720 | JTAERIRE-& > a v 7 - DICICRTT S
TRIEDRBRIA SNz, UL, ZTO%LEEIRIEITIHE L,
REFEIC L D N TR BBt S iz, ABEEHE
TREOIGETRERERETI I OMEIE E 220 | DR
HERIGE T LTz,

4. HNZ X BES COFERERA TRITEE)

ORETITAIRHAFOOENE - =S &
DAHOIWENZNY | lHUEI X PASEA 2 N Z i LT
HZENLELTEY ., HRLHEEZR & CRSERIZR
BORKBIAT S Z & THAIERBMIER L, Hesiuti sy
VERE OARWERES 2 4730 V. vulnificushS KEIZHEHE L,
VB SRR EE N L CEBROBENFAEL TV
HHDEEZBND,

V, vulnificusF&GWEDIAEIL, b TEER - H

PREGSER AR < | [RIRRZc OB, KRS 2 A9 S 1t
RO S FE S ERIRFEHUE TLE LTS,
L BIDORER % & ENZEHB DV, vulnificusiEYSEIZ X1
LB« EEHER AR D040, Frid, R
PRI COAKEZ & IR E DO SEREIZ DV VT STk
HEITST,

20094E3 A 1 HEFAIZB W T, B L 72D k%
PUBMEDIZ & ¥ “Vibrio vulnificus” ODF%—VU — KT
L., 1056(F&HhH L7z, &SCRICOWT, FEOFRE
THEBNAET D L LI, BRENELBETDH L



X3 ERl V. wulnificus BEREZGSCRES
T, FENCBIT DV, vulnificusiZ BT D ERRESH.,
Euu V%E’ﬂﬂ? @ﬁ({ﬂ%gﬁﬁ [_/71:’_0

SCHiRE 2 [ERNNC LD &OKEDN3214 L i 2 T, IRNT
HAD14604F, w#E 1191,
E 30fF (O BFWE 131 | A—AKNT U T 24fF,
A ATV A, A2 R, To~—7 16(FDIET
Zholc, Flo, BUIID7RNRD HAKIZIBW T H AR

BORELEZREDT (K3) ,

ZITHEH, 20 BREB IO AT U DK
YYE DFEHE & FIAFEIOBRRIZ OV TIRR S,

(1)  CKRENCET DELE L

KETIE, B7 U AR KD mFKI80001F DBk
BYYENEAE L, T H V. vulnificusF&GSEITHRR
DIECIRA & 725 TD, T E AR, S iRED MK
T L7298 DR LR PERUE & 722 0 . ZD50%LL F
DL LTCND, FIEET i&h@ﬁﬁ*:éw%@ﬁm
THY, —IBITBUEE & kOBl

TR, A 70 & OWEPE %@/%@ﬁ\%&m DI K
V. KEORERZT TR N CHEBEEBELT
7Y, KEDOA— S~ —Fry NTRTESN TV DAE
71 % OPFEMBIDEGIRRACTIE, A 3 BINFEN R D
V. wvulnificusDyEFENE D -T-4

7 ZINNA DT M E AR aiE R,
HRANS SIS V. vulnificusYERIERATN LN

B8 661F, AA 2 B8f,
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s TH 0 . 20054E121E 2 DD RAIANY r— 2 DR
k0, =a—FV) U XERLNTRETK &2 0 R E
BTN, ZOLE YV, vulnificusi&GZ LV FE3E
DALY

KEFR P& 2 — (CDC) 1%, V, vulnificus
JEYYE TR T Tk x IR 24T > TV D A3, AFER
?E% IR ORIRIIBE 7 LK ERR 2 fE 03 2 Dk 4 72

BIZED, 50L ZAZDOERIIRENTHD, B
T A N=TINTIE, 19914ENS V. vulni F1cusFEGERED
TRAfREt A T L RIRRC, A0 X 2RI D15 I3E
Wi REfrT 5 X o FEHTT, LinL, N U R
BE (1FEAENTANAMN LT L a— RS
% R IBI TR B 7208 DRERERBRICARINAD A F 2 2%
KENBYE) 1, 13 & A E TGRS 25210 TRt
VAN O EY V. vulni ficusiRYEIZ B35
fERRIERZTENICIEL <R L TEB LT, £D35D1D
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Vibrio vulnificus causes necrotizing fasciitis and sepsis mainly in patients with liver dysfunction through
ingestion of raw fish or shellfish, which has high mortality and short latent period. We are carrying out
the prevention promotion, basic and clinical studies as measures of this fatal disease. Promotion of basic
medical studies may lead to more appropriate treatment, diagnosis and preventive measures.

Our results of this year are as follows,

1)

Vibrio vulnificus was detected from May to September in Ariake Sea. We performed reporting of a

these results for Vibrio vunificus network hospitals.

2)

Pulsed-field gel electrophoresis pattern of V. vulnificus which were obtained from Ariake Sea,

Karatsu Bay, Mikawa Bay and clinical isolates, although most of the same patterns were not found.

3)
4)

We started to make an oral infection animal model for Vibrio vulnificus.
Serum indicators of liver function in V. vulnificus patients were not associated with prognosis. On

the other hand, advanced age, lower platelet counts and the presence of extensive skin lesions at
onset influenced outcomes with statistical significance.
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AST level
ULN*
Platelet counts (10° /1)

*ULN, AST upper level of normal (351U/I)

x100
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Outcome
P value
Curedn=13 Deceased n =24

Age <years> 552 + 9.6 62.4 + 12.7 0.037 °
Hemoglobin <g/dI> 12.1 + 1.8 121 + 24 0.937 °
Platelets <x10°/1> 782 + 46.3 53.5 £+ 349 0.028 °
Asparate aminotransferase <1U/1> 147.1 + 110.6 193.8 + 2154 0.787 °
Alanine aminotransferase <1U/1> 659 =+ 319 53.9 £ 26.0 0.340 °
y GTP <1u/1> 289.0 + 193.9 [12] 2905 + 6122 [23] 0053 °
C-reactive protein <mg/dl> 13.6 + 10.1 [12] 102 £+ 7.6 0.401 °®
Creatine kinase <I1U/1> 1365.3 =+ 1864.2 5253.6 £ 9755.0 [23] 0.934 °
mCP score 82 + 1.6 9.1 + 1.7 [22]  0.109 °
APRI 73 + 6.6 154 + 202 0.189 °
Fever <'C> 385 + 1.1 38.7 + 1.4 0.483 °
Liver cirrhosis <%> 30.8 65.2 23]  0.082 *°
Extensive skin lesion* <%> 30.8 79.2 0.006 ?*
Diarrhea <%> 66.7 [9] 46.7 [15] 0423 2
Surgery** <number of achieved> 11 18
PMX-DHP <number of achieved> 2 14
CHDF <number of achieved> 6 16

Values expressed as mean + standard deviation.

[#] denotes n where fewer cases than the full group were tested.

Abbreviations: y GTP, y glutamyl transpeptidase; mCP score, modified Child-Pugh score;

APRI, asparate aminotransferase to platelet ratio index; PMX-DHP, polymyxin B immobilized-direct
hemoperfusion; CHDF, continuous hemodiafiltration.

*% of more than two extremities. **debridment or amputation.

* Fisher's exact test for 32; b Mann-Whitney U test

R 2 BTURT 4 v IIRNTRER

5. £&H
Adjusted OR 95% CI P value
Age 19.7 1.6 - 245.9 0.021
epee e 0s a0 e TR0 DRI TR LT, YAFIEIAR
Extensive skin lesion 10.5 1.3 - 85.5 0.028 Tuvxl NORKEE LY, BIEETHPTHAY
mCP score, modified Child-Pugh score; OR, odds ratio; vulmﬁcus@%%@:%?ﬁ‘éﬁ g (:ﬁiﬁéﬁ(ﬁéﬁ%"}? 2/
€1, confidence interval BAARNT A O TBFFE) ROV 70 I e

HISGEREE. £ 7= AR S OLAMP & O 7= Td A
I COWTIRET 5,

DOFRFEZ W L TV D ATREMEAVRE 7o, MIRDICR]  3iEF - BAFEDFNEICH T | FHIMTZETZEb TS A
BHEEDOAS B OBERPME L 72 508, BETHRUGEDS i, FERKFE M BIRBTRASS I CRS L -
WZIE, B S ODIC~DOEFE EIBENVLETHDH = & 5,

DRIE ST,
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POLIMYXIN-B IMMOBILIZED FIBER-DIRECT HEMOPERFUSION (PMX-DHP) FOR
PATIENTS WITH NECROTIZING FASCIITIS
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Polymyxin-B immobilized fiber-direct hemoperfusion (PMX-DHP) is one of the blood purification therapies in
clinical site. PMX-DHP was developed for adsorption of endotoxin, and has been applied to endotoxemia or
gram-negative bacteremia (including case) from 1994 in Japan. In Saga Medical School Hospital, 17 cases of
necrotizing fasciitis (NF) due to bacterial infection were treated with PMX-DHP. Seven cases were cured and 10
cases were deceased, regardless of PMX-DHP. Two cases of NF due to gram-positive bacteremia were included in
cured cases. Recently, application of PMX-DHP is expanded to gram-positive bacteremia, acute respiratory
distress syndrome (ARDS), interstitial pneumonia, and so on. Some studies suggest that PMX-DHP is effective
against suppression of active monocytes in the peripheral blood and removal of inflammatory cytokines.
Examinations and evaluations of effectiveness of PMX-DHP for several infections should be considered.

Key Words : Polymyxin-B immobilized fiber-direct hemoperfusion (PMX-DHP), Necrotizing fasciitis,

Vibrio vulnificus
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The necrosis occurs in the skin, subcutaneous tissue and fascia, and the patients frequently die with

septic shock or the worsening of the underlying di

sease. We researched the 55cases of necrotizing

fasciitis from medical chart of Saga medical School Hospital in the year 1995~2008. Nine cases
were the necrotizing fasciitis with Vibrio. vulnificus and 8 cases were with methicillin-resistant
Staphylococcusaureus. The common site of infection was on the extremities, abdomen associated
with surgical wound site, surgical drain site and perineal area. Twenty cases had diabetes mellitus as
the underlying disease. Many patients were associated with disseminated intravascular coagulation

and septic shock.
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necrotizing fasciitis, Vibrio vulnificus, Septic shock
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Loop-mediated Isothermal Amplification (LAMP) ;&%
FIALEE VA NIV D4 A ARBEDIRE (B —R)

STUDIES OF EARLY DIAGNOSIS METHOD FOR VIBRIO VULNIFICUS USING LOOP-
MEDIATED ISOTHERMAL AMPLIFICATION (LAMP) -(THE FIRST REPORT)

BT - PRSI EERE - MRS -
KIREE= Y IAARPE—° AR TERC - Koaisk” - hEEk®
Kouji KUSABA, Yukari NAKASHIMA, Megumi Oho, Zenzo NAGASAWA,
Kouichi MATSUMOTO, Jiro NEMOTO, Hirotaka OISHI and Mikio NAKASHIMA

1 [EfE EERFPES SRR R A A MM AMHRESR  (T849-8501 L& s S 5-1-1)
2 TR R 2 5 2 i R A 2 o i BRAEMMAEDRESE
3 EE AEERFEFER R A A A CEREE
4 [EE B KEEE S R R AR A B AT BREH MR E
5 EERFAERERENE T o7 NB# (T 849-8501 =& M55 5-1-1)
6 S b F RS A AE AL 2R 22T (T329-0114 AR THERRE AR 143)
7 ER EEEKT R fERES (T 849-8501 {4 /S 5-1-1)
8 [ER B KR IR ER A (T 849-8501 =& M55 5-1-1)

Infection with Vibrio vulnificus (V. vulnificus) can cause necrotizing fasciitis and sepsis. Due to high mortality
and short latent periods, improvement of this infection control depends on early identification of bacteria species
and initiation of intensive care. Loop-mediated isothermal amplification (LAMP) attracts attention as novel
polymerase chain reaction to detect a specific gene for rapidity and high sensitivity. In this study, we tested LAMP
for V. vulnificus detection. In order to identify V. vulnificus assuming the clinical application, we established the
LAMP assay for detection of V. vulnificus from blood since the sample is able to obtained at first in emergency
room. Over 2x10” colony forming unit per mililitter of organisms in a culture bottle turned to be positive in LAMP.
Furthermore, the contents of culture bottle did not inhibit LAMP reaction.
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Loop-Mediated Isothermal Amplification (LAMP), Vibrio vulnificus
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SEAWEED COOPERATION ISSUES AND IMPROVEMENT IN SAGA
: AN COMPARISON OF GROWERS

TRl
Munetoshi YAMASHITA

B R B

PR SABE 22T s, - 2RI SLEEEE (T840-8502 fEE AT 1 75Hs)

This paper focuses on the issue of improvement for the better seaweed production in the Ariake Sea area. The Ariake
Sea of Saga has been the most important production area of seaweed in Japan. The business environment of seaweed
production, however, will not have clear perspective because of aging, lack of successors, downward price trend, and
severe price competition among seaweed areas in Japan and East Asia. Since 1995 seaweed areas in Saga, cooperation
between seaweed growers have started to improve the productivity. Using Kashima area as a case study, this paper ex-
amines the condition of seaweed cooperation, a particular description of the differences between seaweed cooperators

and individual seaweed growers.

Keywords: Ariake Sea, Saga, seaweed production, cooperation
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STOWNET ON ANCHOR FISHERY AND FISHING TRIP TO COLONIAL KOREAN

COAST AREA BEFORE WORLD WAR II WITH SPECIAL REFERENCE
TO SAGA PREFECTURE (PRELIMINARY REPORT)

UNNCERE Tk

Jun TAKEDA and Eung-Cheol LEE

VPR BRI R ER SRR IS AT FE SR (T 840-8502 (R THAHERT 1 Fith)
O VRN AR JERIIEE (T 464-742  AUSGE BN AR 219-1)

Colonial Korean coast area has been rich in fishes such as croakers and so on, which had attracted Japanese local
fishermen from various Prefectures from Yamaguchi, Hiroshima, Tokushima and Fukuoka, Kumamoto, Nagasaki, Saga
and so on, especially in western part of Japan since the Meiji era. They had had seasonal fishing trips to Korean coast
area and got good catch before World War II.  In this paper we examine and discuss the history of stownet on anchor
fishery and how fishermen from Saga Prefecture had attended such seasonal fishing trips while utilizing stownet on
anchor fishery by our own field research done in 2008 and 2009 in Japan and Korea through questionnaires, interviews

and previous researches concerned so far.

Key words: Ariake Sea, ankou-ami (stownet on anchor fishery), seasonal fishing trip to colonial Korean coast

area from Saga Prefecture before World War 11
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GAPS BETWEEN AGENDA AND NECESSITY OB DELIBERATION ON
ISAHAYA RECLAMATION

PR AR
Hideki KASHIZAWA

e ERRTHER

TR FIEVEB RS E (T 840-8502 2 A EHT 1 &)

I argue that there were and are gaps between real agenda and necessity of deliberation on the Isahaya
reclamation. Although it was a national project, the Diet scarcely had discussed on it till 1997, the
coffering of Isahaya Bay. Although it was a great destruction of Isahaya tidal mud flat in the second half
of 1980’s, almost all newspapers had little article on it till 1997. Although it can’t prevent urban flood of

Isahaya city, the national government staff had spoken it could.

many conflict around Isahaya reclametion.

I put stress that these gaps have caused

Key Words : Isahaya reclamation, gaps in agenda setting, deliberation
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CONSERVATION OF MULTIPLE CULTURALLANDSCAPE IN THE INSHORE
ECOTONE, ARIAKE AND YATSUSHIRO SEA4):THE ROLE OF WINTER
FLOODED LOTUS ROOT FIELD IN THE ARIAKERECLAIMED LAND

i )
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VEBERFNEST  EFTAYEREERIER - R REes (ST
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It is important to consider the ecotone in seashore , especially in the argument of conservation of wetlands. The secondary
ecotone as a transitional zone from reclaimed land to tidal flats is very important spaces. Because there is a bio-diversity
and multiple subsistence by inhabitants. In addition , these sustainable production and life style formed multiple cultural
landscapes. A great deal of effort has been made on the reclamation or land improvement in tidal land. What seem to be lacking,
however, is a consideration on sustainability of the reclaimed land and a sustainable subsistence system.

In this paper, so far , we have seen that the the role , transformation, and preservation of the detention ponds in reclaimed
lands. In the case of the Ariake reclaimed land, it is obvious that winter flodded lotus loots fierds plays an important role of wetlamd
for migratory birds.

Migratory birds

Key Words: Seashore ecotone, Cultural landscapes, Winter flooded field, ~Lotus root cultivation,
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FISHERMEN’S ENVIRONMENTAL USE AND RECOGNITION
ON THE ARIAKE SEA
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The Ariake Sea has a huge tidal land and wide shallow sea. These area products diversified bio-resources and
enables people to use for fishery. In addition, people who live in Ariake Sea coast have constructed an original and
unique fishing culture such as Mutsukake, Anajakoturi, Warasubokaki, Gatahaze, Suki, Oshiami, Machiami, Tanajibu,
Takehaze and Genshikiami (Drift-net) fishery. However, such a traditional fishing culture is being lost as the seaweed

cultivation expands.

The purpose of this report is to clarify the characteristics of "natural environment of Ariake Sea as culture"
through an analysis of fishermen’s environmental use and recognition.

Key Words : Environmental Use, Environment Recognition, Place Names, Environment of Ariake Sea as Culture
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