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Survival ratio of the grass shrimp Pandalus kessleri CZERNIAVSKY

in the lagoon Notoro-ko, Hokkaido

Yuji NISHIHAMA*!, Toshifumi KAWAJIRI*

and Shigeki SAKAZAKI*

A high catch level of the grass shrimp Pandalus kessleri in the lagoon Notoro-ko have continued since 1990

after the implementation of a limit on the total number of shrimp pots used during a fishing season.The mean

standing stock of the 2- and 3-years old shrimps prior to the fishing period of 1990-1995 was estimated at

11.0X10° individuals using the De Lury method based on the daily fishing records by fishermen, and conse-

quently a mean fishing ratio was calculated as 49% . From these data and an index of stock abundance for the

different year-classes obtained through shrimp dredge-net surveys conducted each year in October (1988-1995) ,

a mean natural survival ratio of 0.78% was estimated up to 26 months after hatching.
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Yearly fluctuations in algal biomass on the Shiribeshi coast, western Hokkaido,
Japan

Tadashi KAWAI*

Characteristics of the algal communities at Shiribeshi, Japan Sea, western coast of Hokkaido, Japan, were
investigated from 1992 to 1996. Three sampling sites were used based around the Shakotan Peninsula in center
of Shiribeshi. Two sites were located on the east side of the Peninsula at Otaru, and at the estuary of the Ume
River at Yoichi and a further station southwest of the Peninsula at Shimamaki. Yearly fluctuations in algal
biomass at Shimamaki and Otaru were similar. The biomass at both sites changed from a low level during 1992
to 1995, to a high biomass in 1996. However, no interannual fluctuations in biomass occurred at Yoichi. At
Shimamaki and Otaru, the increase in the total algal biomass occurred from increase in the large annual algal
species. Particularly increases in biomass of Laminaria religiosa MIYABE among the large annual algae significant-
ly differed between years. The characteristics (blade length, width, wet weight), density, and maximum depth
of L. religiosa at Otaru differed between the high biomass year (1996) and other years (1992-1995). L.
religiosa appears to be a key species for monitoring interannual variations in algal biomass at Shiribeshi. To
allow analysis of the causes of these marked interannual fluctuations in biomass and subsequently grazer species
populations, the population structure of L. religiosa, biological, chemical and physical environmental parameters

should be monitored continuously at typical sites, for example, Otaru.

F—T— F D HAM TS, B, S4820, KB 1 EdmEE, RN, Laminaria religiosa,
hAarT
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RANAKOZEO e WA IZR L 2GR T, o078,
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IZBEBEG OBITIC R Y 2 oy T oREH R R B 01,
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* I3 7 ) 9 A U8R (Hokkaido Central Fisheries Experimental Station, Yoichi, Hokkaido 046, Japan)
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Fig. 1 Study sites at Otaru, Yoichi and Shimamaki
around the Shiribeshi Peninsula, western
Hokkaido.
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Fig. 2 Topography of the survey areas. Roman letters
on the X -axis indicates the sea bed quality
at each sampling point. Sea bed quality was
defined by the longest diameter of the
sediment : 6-25¢m, boulder (B) ; 25-100 ¢m,
rock (R) ; 100 -, bed rock (P).
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L7 Z A (Mann-Whitney U-test ), 1993-19954 C
RENREFRAEEESR LN T (Ps>0.05), ZhbDdE
L1996 ED M TIE TN THEHVREDH XS H - 72 (Ps
<0.001), F7I19964FEX+FY 23 7 OB R

3808.5¢/m CHIMh D EAMAIRL, KB 1 FE4{ED
B ?m99.2%T, LAY ELHD,
MMEHIZBTEF Y A3 TORBOBRREORESE
LB 27019934 L 1996FE O HEM % HE L7
(Table 8), 19964Ei3:Kk 2 T 7FHRINE L /- B 5E >
MRTX20128 L, 1992-1995%i3 2 > 7O BESEH
—ELTEAKETHRBLTVWEDT, BHELE2ZZ
EHTES (Table 7). HEDOWMD S H1993F 72171
NEZHETAILENTELDT, ZOFELAEF
(1992-19954) DftFE & L TEifi4FE (19964F) L LB L 7=
(Table 8). ¥E, ¥if, EEOTHIIBBEITEF
PHEICER->THE) (RE), vV A3 TOEHFE
BIRL - DEEFAELEL TV, FL8HEETYE
WEROEFEED . 765, BRFERI3.6MF5I2MAL L,
TV AT THEE L T RESIZ 19934 (2 i3k
TH50.3mTdh - 72A19964F 121X, 5m ESFICIAL T
Wiz,

Table 1. Algal species and life forms which colonized the rocky subtidal zone (0-6m) (see Fig.2) at Shimamaki,
Yoichi, Otaru. Definitions of life forms follow Taniguchi (1991). Species are divided by longevities

and body size of algae.

I. Annuals S ¥
1. Large
Desmarestia ligulala
Undana pinnatifida
Costaria costata
Laminaria religiosa

Q

0000
O
0000

2. Small

Monostroma angicava
Enteromorpha intestinalis
Ulva pertusa
Cladophora stimpsonii
Colpomenia sinuosa
Pelalonia fascia
Seytosiphon lomentaria
Punctaria latifolia
Porphyra yezoensis
Hyalosiphonia caespitosa
Rhodymenia palmata
Chrysymenia wrightii
Ceramiwm japonicum
C. kondoi
Heterosiphonia japonica
Delesseria serrulata
Polysiphonia morrowii

000

000000 O
000 000 00000 000

0000 000 00O 000

II. Perennials S Y ©°
1. Large

Cysloseira hakodalensis
Sargassum con fiusum
S. homeri

S. miyabei

000
o0
ole]

2. Small

Diclyoptenis divarica
Dictyota dichotoma
Gelidium elegans

G. vagum

Pterocladia crelacea
Bossiella crefacea
Corallina pilulifera
Neodilsea yendoana
Grateloupia okamurae
Mazzaella pulcherum
Chondrus elatus

C. ocellatus

Ahn feltiopsis flabelli formis
Champia parvula
Lomenlaria ralenala

L. hakodatensin
Acrosorium yendoi @]
Laurencia intermedia
L. nipponica

L. okamurae

L. sailoi

Neorhodomela aculeala
Symphocladia latiuscula

000
Q0000

o000 O
00000 000 000000000000

O O O 00

000

*S, Shimamaki; Y, Yoichi,; O, Otaru
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Table 2. Structure of the algal community at Shimamaki and its interannual variation. Definitions of life forms
follow Taniguchi' Data is divided by longevities and body sizes of algae. Percentage occurrences
are given in parentheses. Percentages were calculated as 100 X number of species or biomass on each
life form / total.

Number of species _ Mean biomass with SEM _(g/m‘)
Date I. Annuals [I. Peremnials . I. Annuals I[. Perennials Total
1. Lage 2. Small 1. Lage 2. Small 1. Lage 2. Small 1 Lage 2. Small

1993 June 21 3(15.8) 10(52.6) 2(10.5) 4(21.1) 19 30.8(7.5) 164.4(40.2) 114.4(28.0) 99.2(24.3) 408.8
+21.18 +71.35 1104, 65 +51.52 1104.65

1994 June 24 1 (8.3) 3(25.0) 2(16.7) 6(50.5) 12 6.6(2.2) 37.6(12.7) 40.4(13.6) 212.0(7.5) 296.6
+5. 66 +19.38 +20.11 1143.13 t166.77

1995 July 25 4(33.3) 2(16.7) 1 (8.3) 5(41.7) 12 12.1(8.0)  83.8(55.3)  48.8(32.2) 14.6(9.6) 151.6
+7.20 +42.15 +22.96 +6. 56 +49.07

1996 June 29 4(22.2) 8(44.4) 2(11.1) 4(22.2) 18 1335.3(73.1) 270.6(14.8)  93.0(5.1) 128.0(7.0) 1826.9
1475. 64 +41.62 +58, 99 +41. 62 +444.07

Table 3. Structure of the algal community at Yoichi and its interannual variation. Definitions of life forms
follow Taniguchi'® Data is divided by longevities and body sizes of algae. Percentage occurrences
are given in parentheses. Percentages were calculated as 100 X number of species or biomass on each
life form / total.

Number of species Mean biomass with SEM (g/nf)

o ials R . ials

Dat I. Annuals 0. Perennials I. Annuals I[. Perennia
M 1. Lage 2. Small 1. Lage 2. Small T°®! 1. Lage 2. Small 1 [ape 2. Small O
1993 June 22 2 (9.5) 6(28.6) 2 (9.5) 11(52.4) 21 398.4(63.5) 168.0(26.8) 10.0(1.6) 51.2(8.2) 627.6
214,19 +82.62 +6.52 +25.49 1220. 38
1994 June 25 2(20.0) 3(30.0) 0 (-) 5(50.0) 10 810.1(%4.1)  8.0(0.9) 0 (-) 42.4(4.9) 860.5
1359, 89 16,72 +0.00 +29.17 1428, 68
1995 July 23 2(25.0) 2(25.0) 1(12.5) 3(37.5) 8 265.5(81.8) 0.6(0.2)  49.4(15.2) 8.9(2.7) 324.4
1128.87 10,24 +58. 99 +4.31 +125. 46

1996 May 26 2(13.3) 5(33.3) 1 (6.7 7(46.7) 15 701.0(66.2)  22.7(2.1) 234.8(22.2) 101.0(9.5) 1059.5
372, 38 +13.17 1221.55 149, 34 +469. 21

Table 4. Structure of the algal community at Otaru and its interannual variation. Definitions of life forms
follow Taniguchi'® Data is divided by longevities and body sizes of algae. Percentage occurrences
are given in parentheses. Percentages were calculated as 100 X number of species or biomass on each
life form / total.

- Number of species Mean biomass with SEM (g/nf)

Date I. Annuals II. Perennials I. Annuals Il Perennials
1. Lage 2. Small 1. Lage 2. Small Total 1. Lage 2. Small 1. Lage 2. Small Total
1992 July 9 2(30.3) 1(16.7) 1(16.7) 2(33.3) 6 203.1(97.8) 1.5(0.7) 0 (-) 3.0(1.4) 207.6
1132.17 *1.12 +0.00 £1.6l 1126. 73
1993 July 5 2(25.0) 3(37.5) 0(-) 3(37.5) 8 156, 5(%. 8) 0.3(0.2) 4.6(2.8) 0.3(0.2) 161.7
1133. 90 +0.19 +4.32 +0. 14 1136. 45
1994 July 7 2(50.0) 1(25.0) 0(-) 1(25.0) 4 102.6(%.7) 0 (-) 0 (-) 1.4(1.3) 104.0
+97. 36 +0.00 +0.00 +0.99 +97.12

1995 July 10 0 (-) 0(-) o0(=) o0(-) o0 8 (=) o=y o (=] 0=} 0

+0.00 +0.00 +0.00 +0. 00 +0.00

]

1996 July 22 2(100.0) 0 (-) O0(-) 0 (-) 3838. 9(100.0) 0 (-) 0 (-) 0 (-) 3838.9

11307.71 +0.00 +0.00 +0. 00 11307. 71
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Table 5. Large, annual algae colony structure and mean biomass with SEM (g/m’) of each species at Shimamaki,
and its interannual variation. Percentage occurrences are given in parentheses. Percentages were calcu-
lated as 100 X biomass / total.

Desmarestia ligukata Undaria pinnatifida Costaria costala Laminaria religiosa Total
1993 June 21 12.4(40.3) 0 (-) 0.8(2.6) 17.6(57.1) 30.8

+11.33 £0.00 10.03 +17.23 +21.17

1994 June 24 0 =) 0 (-) 0 (-) 6. 6(100.0) 6.6
+0.00 +0.00 +0.00 +6.44 +6.44

1995 July 25 6.0(49.6) 2.7(22.3) 1.7(14.0) 1. 7(14.0) 12.1
=587 +2.68 +1.67 +1.66 +20. 44

1996 June 29 242.8(18.2) 48.0(3.6) 17.0(1.3) 1027.5(76.9) 13353
+84.33 145. 68 +16. 64 1465, 14 1440, 24

Table 6. Large, annual algae colony structure and mean biomass with SEM(g/n?) of each species at Yoichi, and
its interannual variation. Percentage occurrences are given in parentheses. Percentages were calculated
as 100 X biomass / total.

Desmarestia ligukala Undaria pinnalifida Coslaria costata Laminaria religiosa Total
1993 June 22 0 (-) 38.4(9.6) 0 (-) 360.0(00.4)  398.4
+0.00 +28, 34 +0. 00 1213, 67 $214.19
1994 June 25 0 (-) 110. 0(13.6) 0 (-) 700. 0(86.4) 810. 1
+0.00 +65. 44 +0.00 1327.21 1359, 89
1995 July 23 0 (-) 42.4(16.0) 0 (-) 223.1(84.0) 265. 5
+0. 00 +29, 88 +0.00 +108. 14 1134.01
1996 May 26 0 (=) 18.0(2.6) 0 (-) 683.0(97.4) 701.0
+0.00 +17.55 +0. 00 1362, 02 1372. 38

Table 7. Large, annual algae colony structure and mean biomass with SEM (g/m°) of each species at Otaru, and
its interannual variation. Percentage occurrences are given in parentheses. Percentages were calculated
as 100 X biomass / total.

Desmarestia ligukata Undaria pinnatifida Costaria coslala Laminaria religiosa Total
1992 July 9 0 (-) 122.060.) 0 (-) 81,1(39.9) 203. 1
+0.00 1105. 40 £0. 00 +64.16 +132.17
1993 July 5 0 (-) 52.5(33.5) B (=~} 104. 0(66.5) 156.5
+0. 00 +35. 16 40,00 +98. 74 133, 90
1994 July 7 0 (-) 79.2(77.2) 0 (-) 23.4(22.8) 102.6
July +0,00 +75. 14 +0.00 +29.22 +97.36

0 (-) 0 (-) 0 (=) g =] 0
1895 Tty 10 40.00 +0.00 +0.00 +0.00 +0.00
0 (-) 30.4(0.8) 0 (-) 3808. 5(99.2) 3838.9
gL +0.00 +28.90 +0.00 1278, 81 11307, 71

8 IR CHERE L T w7z (Table 2, 4), ZHIE2@AHX

A CHECEH L TB Y HROLENHENTH L0,

B /B THEREAROMAGHCARIE  BAEHES BV TULHEEICERH L RIZL Ty Lk
EiE, Db EVATYTINLEoTh63N Ty OFBICH LT, 2K OESEE A% [ 2 [k % X
B LA AII o7 (Table 2, 4), F7-BERAE  BERLEZLVOEEZLNS, —F, WO TR
BT (B5) & HH (V8 O OB R O FAE) MROBELVRVWETFHINEOT, AFIZHLE
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Table 8. Comparisons of characteristics of Laminaria religiosa at Otaru, between 1993 (typical of ordinary
years) and 1996 (year of high biomass). Measured samples of L. religiosa were collected in depth
0 m. Blade length, width, and wet weight were tested using T test (n=3(§.
Date Mean length Mean width Mean weight Density Biomass Maximum depth
+SD (um) +SD (g) +SD (g (inds/nt) (g/nt) of L. religiosa(m)
1993 July 5 52.9+13.91 6.8+2.00 28.1+15.81 116.0 3259.6 0.3
1996 July 22 69.9+28, 72 8.7+2. 14 61.6x27.77 192.0 11827.2 1.5
P<0.05 P<0.01 P<0.001
BLRIRSLEEHERLAOTHS ), EEOELH PR TES,
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Field experiment on traps for starfish on a rocky shore to protect released abalone
spats from predation.

Hiroshi HOSHIKAWA *', Ken-ichiro TAJIMA *?, and Chiaki FUJISAWA *3

A field experiment on traps for starfish was conducted on a rocky shore in southern Hokkaido. Divers col-
lected all the macrobenthos including starfish, in a 10m X 10m quadrate set at a depth of 4m. After that traps
were set on each side and inside of the square and left for 8 days. The species and number of individuals col-
lected in the traps were then examined and divers collected all the macrobenthos in the quadrate and
examined the density of starfish around the quadrate. Five days after this, the density of starfish was examined
to compare the rate of increase in the number of starfish with and without traps.

A total of 6 species of starfish were collected from around the quadrate with Asterina pectinifera being domi-
nant among them.

The initial density of starfish in the quadrate was 0.38/m’. The value was 0.2/m’' after 8 days, and 0.19/nf
after the subsequent 5 days. The density of starfish around the quadrate was higher than that of those in the
quadrate after the trap experiment.

These results show that traps are effective to protect areas from invasion by starfish for a limited time period.
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NHHAHEDORE EEKICE A B Paviova lutheri &
Chaetoceros gracilis DEIRIGER & REFHREBDIRICONT

REEHT, BftRK*, s&8F-"

Effect on growth and survival of reared larvae of Sunray surf clam, Macira
chinensis PuiLiepr of single and mixed feeds of Pavlova lutheri and Chaetoceros

gracilis.

Kanji NAKAJIMA, Hiroya OKUMURA and Shin-ichi TAKABATAKE *

Single and mixed feed of Paviova lutheri and Cheatoceros gracilis were given to larvae of Sunray surf clam,

Mactra chinensis. Good growth was observed for the mixed-fed larvae.
larger than single-fed ones when the experiment finished.

fore we calculated the daily growth values during the periods of measurement,

Mixed-fed larvae were significantly
There-
and drew curves for the values.

However, survival rates seemed did not differ.

The 3 curves of the growth values have the following characteristic patterns: @ the curve for Paviova lutheri

feed is lower than that for the mixed feed ,® the one for the mixed feed indicated the highest values forming

peak in the middle of each experiment,
the end of the experiment.
and to the nutritional requirements of the for larvae.

more effective than single feeds.
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CNHH A, HEMT, REKEH,  Pavieva lutheri ,

and @) the one for Chaetoceros gracilis feed reached the highest values at
These features are thought to be related to the morphology of the larva and feed,
We consider that a mixture of P.lutheri and C.gracilis is

Chaetoceros gracilis

VT B Pavlova lutheri & Chaetoceros gracilis 2 i3k
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Change of a paralytic shellfish poison by the marine bacteria living in the intes-

tine of the Japanease surf clam, Pseudocardium sybillae, and

Pleuronectes herzensteini.

the brown sole,

Akira SUGAWARA *, Takuma IMAMURA *, Shingo ASO * and Kohji EBITANI *

To investigate the possibilities of a change of a paralytic shellfish poison (PSP) by the activities of a bacter-

ium living in an

intestine of marine animals, we inoculated the bacterial strain which have been isolated from

the intestine of the Japanese surf clam, Pseudocardium sybillae, and the brown sole, Pleuronectes herzensteini, and

incubated in the laboratory, into a purified toxin (GTX2,3) .

made between the initial and final contents
tography (HPLC).

probably have ability to change the PSP were isolated.

of the PSP in medium
By screening of the present experimental bacterial strains,

After the shaking culture, a comparison was
using a high performance liquid chroma-
three bacterial strains which
The 3 bacterial strains reduced the contents of

GTX2,3 into 46 to 73% of the initial ones after ten-day culture experiment.

These bacterial strains also reduce the PSP contents in crude toxin

extracted from a scallop midgut gland:

GTX1-4 decreased into 81-90 %, and C1,2 into 46-73 % of the initial contents. The result isolated by a

mouse-test also indicated that the 3 bacterial strains have ability to reduce the PSP.

that the 3 bacterial strains

It is therefore suggested

isolated from the intestine of the Japanese surf clam and brown sole have ability to

change or degrade the PSP. The 3 bacterial strains were identified to be Acinetobacter (MH), Pseudomonas (MH) ,
and Acinetobacter (T) by an ocean bacterium simplified identification method.

Fog— RN EE, voNh A, wHLA, BIEAE, 2

Key word:PSP, Japanease suri clam (Pseudocardium sybillae), Brown sole (Pleuronectes herzensteini), marine bacteria,

change
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ﬁ'li.-ﬁ}ﬁ (3000rpm, 10min. ) L, _Liff=kr¥E
Eo/-HFICHEEE#® (GTX2,3 in Tris-HCI buffer (7.
5)) ¥z THEESRETABL, 25CoOFREHTS
E?ﬁ&%%i
E?ﬁ%ﬂ%ﬁﬂﬂ@mmmmm)

RIS % 734 7T IVEIZIRELL, R 0. IN HCI R,
ke L C bk T 5 i nEu

|
Q?ym%&}77§V74W?_Tﬁﬁ
HPLC 547




6. WEFMEIC L2 EBEAFOLTR
FHRAFORMIE I HB e RI TR LA, ¥
bbb, K¥7H A PEBERIC Tris-HCI buffer (pH7.5)
RERMATHEDHA X L, #0558, %S
(0.45 ymILEA XTI 74V —) L, o pH
% Tris TT.5CHE L, 2h%20.22 umIlEOA YT
FYTANY —THBEE L THERERREE L. Th
CM.B.2SRRAEL TR EL, LICTRELMKE
AR, 25C OMFRAMTI0A MR & 5 553 L T RE3ERT
B o pSP DL E HPLC RO I AT A M
X h#llsE Lz, HPLC Tid%ko 8 lisrofiz, C1, C2
LMlE L7, Z2db, BB TR pH RUFERH L lE
L.tz

73 EFMECLIKREUBREOTBREEBOAE

FHWAE Ky 774 P BRD S, %& D50mM Tris-
HCI buffer (ph?7.5) THiH L, Tris T pH #7.5127 %)
!
BACTO MARINE BROTH 2216 (Difco #8) »F &Mz, 4
BEW & HH L T25C OF G CL10H ik & 5 BraEsefl
)
BOGHE % S e (200W, 10min,)
!

PUGH % x4 7 VHUZIRIL, &0, IN HCI /1 2,

e L Tk b T 5 o mdm b
!

BTG % 254 7 VIR L, %800, IN HCI Iz,

i L TR T 5 A mnsdiib

)

fikiE % ODS # 5 4 (SeppakCl18

(H— P+ TR | Waters fH8) TAULHEE
4

0.22 mfliBEA Y774 % — Tl
}

HPLC 45#7

TG ATAF

g, S TFHAHPEBED2 S Tris-HCI buffer
(pH8.2) T L € Tris T pH 8.2\ 0% L /- k3
Hi#, 0.22, mIlBEAY7F 740 —TilBKE
&, EEKIZ2ZSCTIOHMA »Fa~x—1L, Biho
PSP D#FHZL % HPLC (2 THlE L 72,

7. R O [EE

STRERMROFEIE I, AR - K6 2 X B A o
SilRmEE" 2L TiT- 72,

& R

HRGTX2,32 T PSP &EME 2 A+ 2 it E
DAL == T 'fTol, FOBE IXF4A 6T

WM L ot HEOZ)R 37

B, =L AH6 3HOPSPEREZATLILEDS
N2EHEHR. 2055, 52 PSP OEBREELIHV
LOELT, 72554 ALIBRRUF N21#k, =H L 4
M29Kk %2 BE L7z, ChOMERIZEZHE GTX2,30%
ek, M1WRLALIIZIOHEOIRE 5 K5 #ET
GTX2, 30 FENFNOWHKTI6%, 63%, T3% ML,

CZODEEETORBTETOSTX BEX L2, FOB
GTX1.4.5K 0 neoSTX, deSTX DERIZA SN A D>
foo BMPSPRIBFNFNOEKRTL4%, 58%, 69% ik
ALz, #REHHEEED pH L EE (620nmAbs.) 5K 4
IZIRL7z. pHIZWTFh $8.4 (x4E7.2) THh, HE
i ALIERT1.11, N21#RT0.57, M29#%kT1.39Th -~ 72,

mSTX
BGTX2
EGTX3

PSP(nmol/ml)
cooceooo
OoO— NDW Pk oo

Cont. Al N21 M29
EHE

1 #AMEICE S GTX2,30E#]

GTX2,3 (pH7.5) & M. B. *FRES
L, SEH%EEMEL, 25C TI0HREEFR
BICIRE SR ET- 10

HESTX OFW|TIE, F21Z/R LS IZSTX BT

AlL#R, M2OBRTIZFhF138%, 32% A L, N2k
TI326% ML 72, 72, N21#ETI3 deSTX AAHHFIC
WL twi,
1.5

=

~ 1 MSTX

(o]

© O deSTX

% 0.5 W B neoSTX

0 a2 '

Cont. A1l N21 M29
£ 3
M2 BEEARICSLS STXOFH

STX (pH7.5) & M. B. *%RRE
&L, EEHAEEMEL, 25CT10A
MIFRAICIRE H ISR E T 2.

THREEEEEORME GTX2 3RO HE, pH
DFEAEEERE3, 4R LA, BEE2~4HBL
GTXZ 3WEBUZWA L, GEBLUpHIEER L,
ZOLEKFE2HBICPHIZ8 2R 270, GTX2,3
DT NMH)GEREEZ N, #2T, pHB.2RUSB.6
ThHGTX2.3DEEW LT, TOHRERSITRL,
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Cont.

E

=

5

E BGTX2
B BGTX3
o

i

2%

£ msTX

=

S BGTX2
2 BGTX3

N21#%

msTX
BGTX2
BGTX3

PSP(nmol/ml)

msTX
BGTX2
BGTX3

I

1 Ny
=
[ ]

PSP(nmol/ml)

3 BFEEICED GTX2,30FH BATL)

GTX2,3 (pH7.5) & M. B. *SRESL, BEHKE
L, Z2CTIHRFRMICKRE SERET- 12,

—8—Cont.
—A—All
——N21
—0—M29

pH

—e—Cont,
——All
—0—N21
—0—M29

620nmAbs.

4
(day)

4 GTX2L,3BCEMTEEMEIZE L ROEE
D pH RUBE (620nmAbs.) OFEAE

GTX2,3¢ M. B.2ERES L, 25CTI0HMIFRMNICIKRE
IERET o0

GTX2,3i3, pHS.6T#H22% WA L7,

Kiz, BEOLAR (MEOHME) 2 GTX2,307KE
WA LEZZ END, GTX2,30W AN ORaHTE
HLTwaREI P2 THRET L7, SigEICHKE
B -HABERICL S GTX2,30E{LZE 6 2R L 72,
6 HHIDEFEH T, M29KETIZ GTX2,3134925% A L
=A%, All, N2IBRTRZE{N NS ho7, 72,

BGTX2
BGTX3

PSP(nmol/ml)

BGTX2
BGTX3

PSP{nmol/ml)

0 2 4 7 10
(day)

5 pHS. 2RU pHS.6TD GTX2,3REM

BpHCHABLABEAICHIRE GTX2, 3%
BEL, /ST 7AMICAK, 25°C THEEMNICI0
HREA > Fa~x—-bEfTo%,

M29FRIZ BV T, BRMNE (B2 LHHEHKEY M.B.
THEL, FOEERX0.22milBAYTFT 740
y—THAREALZLD) LEFTETHERLEE (b
EALOMKEEL M. B. THEL, EEzEOTREIZLD
B, ITNE200W TIOTHEBERLELZ-L0) L2
Fh#FN GTX2,3% & Tris-HCI buffer (pH7.5) &
25°C T4 FUL S &724%, GTX2,30Z{tiklzE ALY



Boohhot, Lo dix, choaiEsk<Tid
MR 2 PE D R VIS IZ GTX2, 30D A En &
Efﬁ%‘f L—CL‘Z)Q

PSP(nmol/ml)

BHGTX2
BGTX3

Start Cont All N21
EH

M6 BEFEERRICLD GTX2,30FE1E

M. B. CHRIBEEIZEL, 25C T3 AM
BRLTEGEEERYD, TOBEETHEDK
TP, GTX2, 3(pH7.5) £0.5ml MR,
B5CTERAMKRE JERET o710

=77, All, N21, M29#RiZ X2 kHBAFOLR
BREER7TIZHR Lz, GTXI~413 ALIBTI390%,
N21#kTI389%, M29tkTI381% A L, HFi GTX413
INLOBEHETIRIEEL T, STX B3, All#T
(345% WA L7245, M29¥k & N21#R1330% T2 3 L
7oo CEETIE, ALIBRA™88%, N21#EA64%, M29HE
H8% ENEFNMA LIz, #PSPRTIE, ALLKEA
88%, N2IBEATT6%, M29HEAT70% & Fh&Fhmd L
oo SRBEFIENH BT, AlBRIZE 2REHA#HOL
Wrgbd HPLCO 7 0<% FFv— F (GTX #) %1%
FKLTHEEIZ/RL,

BEc?2
BECi1
mSsTX
OdCsSTX
HMneoSTX
BGTX2
GTX3
BGTX1
BGTX4

PSP(nmol/ml)

7 BFEEEICSIFBREFOTH

FRFHBE »SMEHL AR HMNES
(pH7.5ICEH%E) %#0. 22, mIBFED £ T
Ze71Ea—TRAREL %, 8O
M. B.#RE&LT, SWHKEIERL, 25C
TIOBMREFRAICIRE S IER T 1,

HEAIR L & DR H IO ZR 39

- (Cont.
B GTX3
# S R — e
I GTX2
(AT1#% )
¢
Jé - Gy
'(:: T aTxe

8 ANBKICLAIFBURBOTFRICOVWTOHPLC 7
aOv bF+— b (GTXE)

HPLC L9 A7 A b OHFHEOHMIZ 2T AL,
N21#, M29tkDi3h, PSPEMEZ AT A LEDR
Zitho 7 HkE EHEHW (Tris-HCI buffer (pH7.5))
EEUREHICEM L T10H Mk & 9 8582 1TV, BEERT
BizB ) 2 8MME (MU) OZF{L% HPLC £ v Y AT A
Mok ke, 20#FEFEXR IR L,

50

10 HY
30

20 rH

PSP(MU/ml)

Cont A3 All Al2Z AI9 A27 Ni1Z N21 Mi4 M29 L2

) EHPLC 797574+

H9 BHFERBCLIFBRIBIOTRICE IS HPLC &
YTOATAMDOEME

AMBABICERHFEEEL TI0HRMERE SHER/ET - 1
HOEALE HPLC E¥ I AF X MC & WATE

HPLC TOWHBUMEE 7 AT A P TOHMA T,
# LT HPLC DAY 7 AT A FOfli LR - Twi,
/o, HUEES0% L LR S E W, TNH A H
HATHEL 7z A11, N12, N21D 3Hitk:<H LA D64
BEL7- M4 M29D 2 Witk CTh > 7z, HPLC LT R

HPLCETHATAERS
50
= y = 0.872x - 0.340 L]
= 40
.g r=0.956

©
o
T

= e

Mouse Test(
n
o

00 & <L L
00 1.0 20 30 4.0 5.0
HPLC(MU/ml)

0 BHMEICLIRRUESOFTHRIZET S HPLC &
YIAT A bOEHENEEFE



0 WE B, SHEE RERE, B5ER

7 A+ OHBMMHEOHB IR IZ® D o 72 (r=0.956,
10) . e HERBOREWD pH L EBHAES ITRL
7ro pH 127.9~8.3(xH7.1), 4 @B 310°~
10%ells/mésg ThH D, WWHAHEO L X & [FHIC pH O
ERLHE MR A B NI,

Fa REDBREDEMO pH, BE

(123 pH &R
o Cor:t. _7. 2 0. (59_7
All 8.4 1.11
N21 8.4 0.57
M29 8.4 1.39

GTX2,3(pH7.5) &E M. B. 2ERES L, SEHEE
FEL, 25CTI0EM, IFRMNICIRE SERET - /=,

FHMEFELEBMNIC pHB 20O REGT TS v ¥ 2
A=+ LTT A VBRTOEENEE AR E IR
L7, ZO8E, Z£BAKLELIZPSPRIZMA L
2, 10HETGTX ¥, STXHBIUVCHOEIHOR
LH1329% TH o 7z,

mC2
aci
msTX
OdeSTX
MreoSTX
BGTX2
BGTXa
BcTX!
BGTX4

PSP{nmol/ml)

11 pHB.2TOXRBRABOREN

KR FHARBE L) RERTHEL,
pH %8.2ICTAB L TH50.22 mFLE A
LTS M —THBHER, 25C
TA Fan—bLE,

PSP DZEMATK & v LT S 7z T 6T RERBRI,
2 SH 4 ALLBEAT Acinetobacter (MH), ™7 /574 4 N21#k
A% Psendomonas (MH), < H L 4 M29%¥kAT Acinetobacter
(T) LEES T (F%6) .

®|E5 REHERWEOEHO pH AEH

[ 23 pH M
(cells/ mfs i)

Cont. 7.09 —

TINHA

A3 814 T3.2x%108
All 8.11 8.0x107
Al2 7.85 5.0%10°
A19 8.15 1.7x108
A27 8.03 8.0x107
A12 8.12 1.7x 108
A2l 8.30 8.0%107
M14 8.05 1.4%10°
M29 8.21 2.5x108
I.2 8.20 3.0%x107

FEMNRBICEEHEEBEL, 256C, #REHFTTI0H
RiRE SERET L

®6 HHMEHORERR

NI A I INH A L4

o All N21 M29
75 Nt — = —
FhE d: RE Y]
HA4 X (M) 3.5 3.7 1.7
JEEh = ¥ =
Wi Edefn HiE
TR F—¥ - - -
hyT—¥ + + v
3% — + =
MOF+7 A} 0 0 N
T = = =
TR = e e
Y5 5 + + +
D N A 53 figtk - - -
bR T MH MH T

B ~ Acinetobacter (MH) Pseudommsﬂd_[[) Acinetobacter (1)
£ =

PSP DERPLSRICEESTAME >V ToRHEL L
T, /hili® 12, HEH=RFav L FEFIONMS
5, Alteromonas sp., Vibrio sp. D 2 BT TREL,
GTX2,3%°6 STX ~DEMEEEZ ATV D, F 72, Hil s
BEBEOHLELOTEL-HME PSP 2B I ES
CEEHELTVWE, COFEKRIGTXHERE (WY
X5, STXHEAE(RIIELw, £LT, Z0
EEX1ENVOGTX2E X GTX3DHHE.5FENMDT »
E=THAERTHELTEY, TI/HERFAIED




BRELPED PSP O MEREHEEL TV 5,

EHET, INTARFHT LA OBA»CTEL 7
WHRIZ, GTXWEREL(ERTAIAIIBVTIHERS
DOBRELHPL T2, 10HEORE S5 EEETY,
GTX HELIcEERET, T4, GTX2.30WA 12
WETOSTX BEERT AR ERR 2Tz,

A O PR TR R I RR R A L THR E O KR AT
o 7:6%, MIEOWAMEIZE-> T GTX2,305KE <AL,
[Fiz pH D EEXA SN, LA L, GTX2,37%8
pH8.2X - 138.6 THEMEETH A &, F7-, Btk
WD E S B EIZOARGTX2,3MRA LTz kh b,
ZOGTXZ, 3DEA MG OBMIPHm BE5 LTwa
ZEHHEES N, FMMBFETHOTEFOT{LE Al
WETH, MMAHL IR0 LRL, 25642,
KR RAHFEE PG, HPLC THIEL7-#MHEE <
VATAMCHON - HEHETIIIRIZ—-R LB ENE
bz,

UEDZ R, TN NFAREHL L OBE
Ao oBEL - iEARE, FACHEOMBALIEIE
IZPSPREFELEEICEITEROILLETB LTS
ZEMEEENS, K FRBOREILODICIE, 4
HBEOZERL L XTRERENL» L, MAA20H
FllhoTwa P2 RHLTHLENXDLH, 2612,
HEED B2 NOMEOEERELHLIZLT
W ZELERTEEILLZAS,

-3 ¢

1. 9NHARETH L4556 PSP 2 KA {EH|T 2
A 3 2R L 72, ZoMEI2sT DiFE e N
TTGTX2,3% K& { EM|T 295, STX OTHiT/|
2otz

2. MEOWME PSP DR BB LERER L,
T7:, MEORAIZEY, BENO pH 3 LA L7,

3. WMRCTX23RV'AMWMMESX pH8.2F 72138.6T
REWZETH-72, 12, BHEBEECEEIE,
BREEE A THREGTX2.30TRIZ>VTRE L
=9, ZORERNEN-T,

4. REHRABCEEKLYERELBEY, 2ol
PSPERE{ERLA, 7, ZREIZB T2 /P
DEFHElE HPLC &= 25 A b CTilllsE L7:4%, i
DFERIT—H L7,

5. LLEoiEd o, 408 L 7-ilEiEHIE 12 PSP % 50
LTwaZ EdEESNT,

E
TIRATAMERIIERE2H->TwFEF L7

() B AR i dn SR 1 SALWARTE T 0 5 | BB RIS
RCOEHPL BT 5,

WL ARAEREORR 4
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2 b, HEAGCLAIHEME DY )RR A2l

&R GRIER & L o RR D 6K 2 i A IR KU,

1990~ 19954 1212 iy 11.0X105TH b, HaE=349%
Tdh otz W0FIF VAT EHTHEIC X B AT ARA % FibE L

T, HHEREPAMRE L JIRERE L. Zhs o,

Fgfuiity, B X oIS, 6, WS4
S AT F T2 H MO 4% H130.78% LiEE S L
r 5

A266 deAGAIFHIS0 1-10 1997

HYXEE 43

ItBERAERABETARICS T2 BENEOREE
D%

N3 MEs

19924E 4 5 19964 V2 A1 F T HEE R BT 5 il
HEOWEOBRELRILERE L 2. BEIPRBICHKTF
Brysh, zotafl (B4, B (Eg), Lmrs(s
) IcAEESZEG. BREDEBOBERFROF
FEEbiFAgT, fticH2X L KRERE -7 B
LBz BTHERSEOBIFROIKIIKE 1 F
efFEoBMAICEI IR TEY, FORTLHY R
A TOWMAHPEETH -7, TRV 230 TOER,
R0, PREE, BWE, £FT 5 RAOKEBREHE
HWHER LAl 7,

A267 JbAEIFHIS0 11-18 1997

FOEAIBEERICE T3 E FFHEOBRREB

TN %, HGEE—S, BT

7N ORREZOBEESIEEZBME LT,
LRI LM O BT, HKeATIZLBE FTHO
B[t BR % 4T » 72, 10m X 10m o FUERIX 4 AR ECAES)
% SCUBA #FARIZ X D i, — v 77 € NLHif %
WO L 7z [N, BUBRIX o J8 L REMR X A T % LB
L, 8 AM#HL THifgsiT- 72,

ZOWETEArTFE P TS0, REEAO
B FHEOEE L0, 38K o TH o 7oA, Al
LEORAZHNITHCZILIZE> TS A%RTL0.2
BE M sZ EHFTEL,

I & BB OMERIX ~DRAZ B <7205
Th <, WHEMMELBA LML 28840 5 LSS
Nz
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NAHAHEDKE E4%KICE A 3 Pavlova lutheri &
Cheatoceros greilis DEMEEEE CRESHEEOHREICOVT

PER-, BEtMh SafF—

INH I AN ENGEFE LT Paviova lutheri & Chaetoceros
gracilis T M -3 BE L T5 2, BEL4FKRZMA~
7oo IREHGTIIHHEGRE L VKRR, MBIZHEL
EHARLNLD, ERTEABRXHTEVW RS LNE
Mot AMEERE, Plthri BHKIZESRK L HE
CHERE, REFKIIATF WM THREME, Cgracilis B
FKAZH OBMI AT TRERATLE, v 320018
y— s hRO 6N, REFKATD R 2BRE A7
A HEOFEFERE 2 HEOMEN D 2REICHFRL,
C.gracilis TOMMOREATRIE D& 0BG 2R
FTAERDM:, Ihbhb, SEFAFIZGREHN
ROHERTH 255, EHMOREHEHETLZ0EIM
HTaatEbhi,

A269 dbkEUEERG0 27-33 1997
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INHARUTHL A DBERD S S8 L /B EMEIC
SEMEERBOER

WH B, SHEE, RERE BEER

INHAROPH VA OBERNHS O lEFEAEE TEEL,
R R (PSP) BMEOAZ ) —= T & fTo 7,
FORRE, INTADL2H, THLAD6 15D PSP
TME 2 REL 720 ShoOWbkiz, WOMMATE B
12, BREMHEED GTX B, CHE2RKE (WL €2,
STX HORMAOREZ S o7z, HRMOELE <
WAFAMTHEELZEZA, HPLC X AME#HMME
Liiz—8 L7, LEoER»S, FHELZ 3EHER
PSP EEFE LI TERLL(RTBMLTBI LA
fEE sz,

kB, Iho 3WHRIZEFMBEMNSFELICLD,
Acinetobacter (MH) , Pseudomonas (MH) , Acinetobacter (T) &
Fl5E & 7z,

A270 JeAEBFEG0 35-42 1997
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