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Studies on the Intestinal Microflora of Salmonids—III
The Intestinal Microflora of Salmon Living in the Open Sea*!

Mamoru YosaiMizu*?, Takahisa KiMUrRA*?, and Minoru SAKAT*?

Viable counts were determined on the intestinal contents of 4 species of salmon
(33 specimens), 6 other species of fish living in the Bering Sea (14 specimens) and 7
species of fish living off the south coast of Hokkaido (12 specimens). At the same
time, their ambjent sea waters and several species of zoo-plankton were examined.
A total of 1100 strains were isolated from the above samples. The composition of
the microflora was determined according to the scheme of SHEWAN ez al. (1960).

The results are summarized as follows:

1) The viable microorganisms in the intestinal contents of both the salmon and
the other species of fish numbered 10? to 107 per gram.

2) Vibrio was generally predominant in the intestinal microflora of both the
salmon and the other species of fish.

3) The intestinal microflora of the fish living in the Bering Sea differed from
the microflora of their ambient sea water and the zoo-plankton.

BifR-P ¥ TR BT o r HAEOBAMEEIRAE KO R L B, HEOHE, T ich b Vibrio
BEOEGEERTEERE LI, Ll Vibrio 3EKERCRT 2RBEEKOFELHEBNA L EL
BRTWBZ Enh, Y BREBICHT 2AE AL SIXLRENC Vibrio HNERC BEXh3 L0 s #HEX
hTuw5,.Y

AR CTIA L BEBEOBANERC ST Vibrio NEDEEERTLOTHANE S hkMs b
BRI, AECERT L rBAEL LTS 2V IRABRCEST A EOEEAEL N8I, *
hODBAER L T OEBELEHE TS L, BEBEKL SUREMERC OV TREOBRELY T, L
THERC BT 2BEER B Lo TEOBEYHET 2,

£ B A &

Btk: 197446 R, Fig. ] CRLE<—V VI/EBEET ) a— >y VIIET7 &4F F AKEMED A~
G DEARCHENT, JBERFHEERBLIAAOHBC I BELL v HAH Thbb <=~
A (Oncorhynchus nerka), 4 (0. keta), 57 +—~A (0. gorbuscha) ¥ Y O ==/ x4 (O.
tschawytscha) © 4% 33 Bisbovc 1974 £ 7 A, Fig. 1 WRLE<—) v /7 BERT 7Y € » 7 EE
FHABEN LD H~K 0SB X0 1973 4£ 9 A, Fig 2 i@ Lt didsE o No, 1~3 0%

APROAEREN S0 EEAAKELSENAS (KR LBV TEELRE,
b EKSKESHMAEYSHE (Lab. Microbiol,, Fac. Fish., Hokkaido Univ., 'Hakodate,
Hokkaido, Japan)
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Fig. 1. Location of the sampling stations in the Bering Sea.
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Fig. 2. Location of the sampling stations along the south coast of Hokkaido.
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Table 1. Microbial viable counts in the intestinal contents of the salmon collected
by gillnet fishing south of the Bering Sea
sampling . body body viable
fish No. - species length weight sex
date station (cm) (69] counts/g.*

1 14. June '74 A*2 sockeye*® 59.2 1840 fais 5.0x10°
2 62.0 3600 m*t 6.9x10°
3 57.4 2800 m 3.9x108
4 57.0 2380 m 1.2x108
5 55.0 2300 f 1.6x10*
6 15. B 53.4 1920 f 1.6x10°
7 59.5 2360 m 5.6x10*
8 16. C*4 56.5 2460 n 1.9x 107
9 17. D3 57.1 2500 f 6.3x108
10 58.1 2530 f 3.9x10°
11 18. E*b8 58.9 2440 f 3.5x108
12 20. G*7 54.6 2100 f 4.6x108
13 14. June ’74 A chum#10 53.2 1750 f 5.2x10°
14 15. B salmon 59.1 2400 f 1.9x 102
15 56.5 2300 f 6.7x10*
16 54.7 1950 m 3.0x 107
17 16. C 53.0 1760 f 6.3x102
18 57.3 2020 f 3.2x10?
19 55.5 2100 f 1.1x108
20 18. E 48.5 1900 m 1.0x10°
21 59.3 1930 f 2.0x10°
22 56.3 1960 m 4.2x10*
23 57.8 2030 f 1.0x10%
24 20. G 56.8 2440 m 1.2x107
25 16. June ’74 C pink*Lt 49.5 1260 m 3.5x 107
26 17. D salmon 46.4 1170 m 1.9x107
27 46.6 1180 m 6.7x10¢
28 19. F*s 47.4 1210 f 1.8x107
29 48.5 1390 m 2.9x107
30 43.8 1100 f 1.8%x107
31 17. June ’74 D king*:2 50.7 1500 f 1.6x108
32 19. F salmon 62.8 2770 f 1.4x10°
33 48.7 1400 m 7.0x10?

cf. *; viable counts/g. intestinal contents.
*~%: see Fig. 1.
*: Oncorhynchus nerka.

%10,
*11
%12
%13
*14

Oncorhbynchus keta.

: Oncorhynchus gorbuscha.
: Oncorhynchus tschawytscha.
: female.
: male.
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Table 2. Generic distribution of microorganisms isolated from the intestinal contents
of the salmon collected by gillnet fishing south of the Bering Sea

2]
g g

=} = [}

% “3 ] g g §' S .:E) 3 <

. 3 & §ESsys5 Y g ¥ os
*, = o0 S & 9§58 g 8 g = »
S g £ @ $ 8 §85% 5 s z 52
Z & B 2 S £ 885 Y2 8§ g & £4
< g g 3 S £ S802 § 8§32 8¢ E3

& g g o = 0O SR g & X < » 5 Z
1 14, July ’74 AX sockeye*® 90 0 0 0 0 0100 0 0 0O 26
3 60 0 0 0 0 0100 0 0 0 27
5 0 0 0 0 0 5 41 0 0 3 27
6 15. B2 0 6 0 0 0 0100 0 0 O 30
8 16. C*3 0 033 0 0 067 0 0 0 30
10 17. D¢ 0 06 0 06 0 0100 0 0 O 30
11 18. E*5 ¢ 0100 0 0 0 O 0 0 O 30
13 14. Jnly 74 A chum*? %0 0 0 0 0 5 5 0 0 o 28
15 15. B salmon 0 066 0 0 034 0 0 0 30
18 16. C 0 0 0 0 0 1387 0 0 0 30
20 18. D 0 031 0 0 06 0 0 0 27
21 0 0 0 O 0 O 43 57 0 O 30
24 20. G#s 0O 0 0 0 0 0100 0 0 O 30
25 16. June 74 C pink*t® %0 0 0 O 0 0100 0 0 O 30
26 17. D salmon 0 0 0 0 0 0100 0 0 O 23
28 19. F*? 0 0 0 0 0 917 74 0 0 23
30 0 0 0 0 0 0100 0 O O 30
31 17. July *74 D king*t %0 027 3 0 43 27 0 0 O 30
32 19. F salmon O 0 0 0 0 57 43 0 0 0 14
33 0 0 0 0 0 0100 0 O0 O 13
averaget!s %0 014 1 0 10 69 6 0 1 [538)

cf. ¥ ~*7: see Fig. 1.
¥ %11 see Table 1,
*12: gee Table 1.
*13: 97 in the total isolates

RBwT AUKELIAARID e~ VRBCTHELEERE 12 8 26 B, it 39 Beowit
RENERBERRAERECE VT, Y W U TR YR LERE T ok, e &Rtkofmc
DTk FhFh Table 1, Table 3, Table 4 == L7z,

Hamgk: Fig 1 @RLE A~FofArRwT JZ RAAEREASEYC LV ERLAKE Sm o
¥kt Lot Fig. 2 @RLK No. 4~7 OZEICB\ TR LTKE Sm k0 100m (No. 7 1x 50
m) LR LUAEKY, BbCBAERECR VG TEBCHE L,

tHEEY: Fig. 1 ©RLE A, D, E 0o&&HB\WT, NORPAC 5, F2AWKESOm H5 i1
0m 2HEEECOREEIZCLIVERLEBY TS v 2 r vO3RER IO Fig 2 wRL-ItHES
BB No. 4~7 OF BV THHICKE 150m Ha\vik 125m 2 0ERE COEEFER LD
BRULCEW 7 2 v 4Rk S THREXD, v RAROXERENEYD L EL bhd 4EOBY
73 v 7 v v (Calanus sp., Parathemisto sp. Tissanoessa sp., Euphausia sp.) # B bICfRAEREHNT
EHEECER L, R FPREE LA CERBIERTH L,
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Table 3. Microbial viable counts in the intestinal contents of several marine fish
collected by trawling net fishing off the south coast of Hokkaido

fish sampling . body body viable
- species length  weight  sex
No date station (cm) ® counts/g.*t
1 7.8ept. 73 1**  Sangomenuke 18.0 110 f*s 2.1x107
2 (Sebastes flameus) 18.5 100 f 2.7%x10¢
307 1 Shirogenge 52.0 530 f 4.4x10°8
4 (Lycogramma zesta) 46.0 600 m*8 4.6x10%
5 7. 1 Itohikidara 43.0 400 f 6.5x10?
6 (Laemonema longipes) 48.0 500 m 8.3x10%
7 7. 2%3 Hadakaiwashi 13.5 23 f 2.5x10°
8 (Diaphus coeruleus) 15.5 29 f 9.0x10*
9 7. 3% Aburagarei 44.0 750 f 8.0x 102
10 (Atheresthes evermanni) 37.0 500 m 2.8x108
11 7. 3 Suketodara 41.0 550 m 2.0x 104
(Theragra chalcogramma)
12 7. 3 Meganekasube 65.0 1900 m 5.9x10°
(Raja pulchra)
cf. *1: viable counts/g. intestinal contents.
*~*t: see Fig. 2.
*8: female.
*8: male.

Table 4. Microbial viable counts in the intestinal contents of several marine fish
collected by trawling net fishing east of Pribilof Islands in the Bering Sea

fish sampling . body body viable
species length  weight sex
No date station (cm) & counts/g.**
13 13. July’74 H** Umagarei 40.0 550 f*e 6.5x10°
14 (Hippoglossides elassodon)  40.5 590 m*? 1.9x10°
15 37.8 460 m 6.5x10?
16 13, I*  Arasukashishamo 21.5 71 m 1.0%x104
17 (Mallotus catervarius) 23.5 105 m 1.9x10¢
18 21.5 94 m 3.8x108
19 13, I Madara 46.5 1050 m 3.1x108
20 (Gadus macrocephalus) 37.5 580 f 1.5x 107
21 14. J*  Tsunokasube 44.5 2810 f 2.2x10°
22 (Breviraja permifera) 37.5 1270 m 1.5x103
23 14, J Suketodara 43.5 580 m 4.4x107
24 (Theragra chalogramma) 45.5 780 m 6.1x107
25 15, K*  Hakusengaji 31.5 150 f 2.7x10¢
26 (Lycodes plearis) 33.0 160 f 1.9x108
cf. *1: viable counts/g. intestinal contents.

* 45 see Fig. 1.

*8: female.
: male,

*T



880

Table 8. Generic distribution of microorganisms isolated from the intestinal contents
of several marine fish collected by trawling net fishing off the south coast
of Hokkaido and east of Pribilof Islands in the Bering Sea

Q
= 3
— Q
2 g @ S § g o :‘::
= s « g S EE s &
< B g 3&® 5 s
% w E S & SE88 ¢ ¢ Sy
) g g a S ¢ ES8% § ¢ 23
£ & & b S5 S%353 S 28 g3
= E € 2 & 58 S8 3 5§ 83 352
& 3 8 & = O XKk @& <R X > oz
2 7. Sept. '73 1¥  Sangomenuke*S %0 0 0 0 0 0 5 5 o 16
4 Shirogenge*s 0 0 0 0 0 09 10 0 20
5 Itohikidara*® 0 045 0 0 0 05 0 20
8 2% Hadakaiwashi*® 0 6 0 0 029 0 41 24 17
10 3% Aburagarei*® 0 06 0 0 0 0 0100 O 17
11 Suketodara*s 0 0 0 0 0 0 0100 O 15
12 Meganekasube*® 6 0 0 0 011 08 O 18
average*® %0 2 7 0 0 6 21 61 3 [123)
13 13. July ’74 H*  Umagarei*® %0 060 0 0 0 0 4 O 25
17 I*  Arasukashishamo*$ 60 09 0 0 0 0 3 O 29
19 Madara*® 0 0 0 0 0 0 0100 O 28
22 14. J*  Tsunokasube* 6 0 0 0 0 0 0100 O 30
23 Suketodara*s 0 05 0 0 0 045 © 29
26 15, K*  Hakusengaji** 6 02 0 0 0O 0 8 © 25
average*® %0 039 0 0 0 061 0 [166]

cf. *1~*3; see Fig. 2.
¥ see Fig. 1.
#: see Table 3, and Table 4.
*: 92 in the total isolates

i L UEERS:  AERNEL SOWCEEOSECILATRY L FRoER O KSR #E L, 1973
FOF MR XU BRORENL 25°C, 1974 £0~<~ ) v 7B ORETIL 15°C TEhTh S EHOF
SERLT O, THEROSEMRBECL, WloEKEH, FEFEmERsFOR=%2% 0.5% O
D= A vk 2= 3 VETEXHEL 78R U7 ZoBell 2216 E £#® 1= glucose % 0.1% 0%
TR SBOEMEHE Lic,

SEBRELSHERONE: SHREORE NG CERL, ILo#EKo B L WH L A%
SHEWAN LOGEHED IV RE LI, LBBASEHE LOERECOWTE 1g %, BEREK
(L 1ml 4h 0EEHTRL,

& £

H+rHAEOBALERLER: o RAEAE 3B BoOBNSENYBEEAR, A8 4B #
&, M5l Lk Table 1 wiRLic, BRATERITZ 10~107g OB To b OEGENZLR, T &
BRTIEAT 7 P=AT 107g, RTN=2<w AT 10°~107/g LEWERRL, 7T 102~10%g, =2/ A
ik 100~10%g L Aie { AR I 2EEMAED B, HEE LTEEbLL BRroks, - OBMER
BBASYHRCHAT S X 5 I RA L b,

IhoyrHAEIEORRNBYCERET 25 538 oS ERERY Table 2 KR LA, £HEED 69%
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Table 6. Microbial viable counts in the waters collected off the south coast of
Hokkaido and south of the Bering Sea

sampling sampling depth water viable counts
date station (m) (°C) (/ml)
4. Sept. 73 4x 5 14.2 3.5%10
100 — 3.5x10
4. 5% 5 14.5 6.1%10%
100 — 2.5x10
S. 62 5 14.3 2.1x10?
100 — 2.5x10
6. T 5 15.8 2.1x102
50 — 4.0x10
13. July '74 AX 5 5.3 less §
14. B*6 5 5.5 9.2x10
16. C* 5 6.0 5.5x10
16. D*s 5 6.7 1.8x10
18. E*® 5 6.6 6.0x10
20. F*0 5 6.4 6.4x102

cf. ¥ ~*: see Fig. 2.
* %10 see Fig. 1.

Table 7. Generic distribution of microorganisms isolated from the waters
collected south of the Bering Sea

0
= 3
2 2 . 8 5. & 2
2 g S¢g
3 s § E S 8§ 3 § g 5
an 80 3 8 S o= & e = =8
g £ S % £ S5 % § § o 23
e & S FE % S2 8 Y s £ oz £
g g g 8 § 8 5 8 § 8§ 8 5%
g g =T 0 X K @ & X X o~ Z
14, July '74 B* % 0 0 33 0 0 66 0 0 0 9
16. C*2 0 0 29 14 0 57 0 0 0 14
16. D#*3 0 0 20 0 0 80 0 0 0 5
i8. E# 0 0 0 0 0 100 0 0 0 19
20. E* 0 0 0 0 0 100 0 0 0 29
average*s % 0 0 1 2 0 87 0 0 0 (763

cf. ¥~%¥8: see Fig. 1.
*8. 97 in the total isolates

1% Vibrio wB LT HDKRESR 5%, kT Achromobacter 149, Pseudomonas 109, Aeromonas 6% %&
T, BROEEBEAKE LOEBERC A LR AR LBF bR 0T, ¥l OFRY RIS
L Vibrio DEDBESIEH T T F<AT 82%, <=—<A 2%, ¥ 66%, <A, Ay 47% CTHREM
winle b OEENZOR, IROBPEER OB, ThbbiBEROS AR Y Vibrio DNENE
Bl b s 8E OB EAN R BRI ek oh s Vibrio, Achromobacter, Aeromonas O%£Hy 40% %
REEAFTHERTH O,

EBRANOBANEERLESE: HUncHEEIRCTE 2 ROEBROGNAERYHRESRR, &
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Table 8. Microbial viable counts in the zoo-plankton collected by the NORPAC
net off the south coast of Hokkaido and south of the Bering Sea

sample sampling depth . viable
species
No. date station (m) counts/g.
1 4. Sept. ’'73 4¥t 1500 Euphausia sp. 2.4x108
Tissanoessa sp.
Calanus sp.
2 4. 5%z 150-0 » 6.0x10°
3 5. 6%3 1500 ” 2,3x10¢
4 6. TH 1250 ” 3.0x107
5 14. June °74 A*® 550 Calanus cristatus 5.2x108

Parathemisto pacifica
Calanus plumchrus

6 17. D*8 300 Tissanoessa sp. 7.3%10°
Euphausia sp.
7 18. E* 500 Calanus cristatus 1.5x10°

cf. ¥ ~*i: see Fig. 2.
¥ see Fig. 1.

B, #E, &, thfliitic Table 3 RiRLIc. ThbOBNAEREEY, BE, &6 EHNCEGE R
10°~10"/g DFEETovin h DEGENZRD bhic,

A ~<—y v 7B THEINC 608 4 BOESROBAAREI T Table 4 iIiid 24T, ohb
DOBRERR L EILMORE & A 100~107/g ORE Tl b OEMGENTED bz,

ChoDEEROBASHCERT 5EF 289 HogEMRX Table 5 iRT 2 & T, Biliifs Lot
— ) VIBOWCThOBA L SEERD 61% 23 Vibrio 12X b 5 5Hh, £0O4 rRAEOBS BT
BEBRYR LI, B EEREEE T Vibrio T Aeromonas ps 129, Achromobacter
7%, Pseudomonas 6% ZBEINIH, ThBD 5L Aderomonas (3L TREMEREL, Fh—-y v
rEOEBEHFERTIT Vibrio LSMIL T Achromobacter L H 5 bNF D&Y 40% L REEOE
HTHotz,

BAERKOEEKLAE: <~V V/BOA~FOEIOKE Sm OfEKE LUHiFo No. 4~
7T OESAOKE Sm BEv 100m (No. 7 i 50m) oggko £EKT Table 6 WRTI LT, ~—
Y v Z7EORKIE 640/ml LT T, %<4 100ml Ox — 5~ THofend, +HERORKCIIKE Sm o
KL 610/ml LIFTHOMNEDFREMN 100ml D~ £ ~, KE 100m Tk 40/ml LT CHIZEDH
1110 BETH o,

A ) vV SROMEKEEDE 76 BOSEE R Table 7 wiR$ 2 & (T, Pseudomonas } Achro-
mobacter DZET 8% xHw, Vibrio 3EAKBRORAKD HIXE L EH IR,

HEEMOLEEHLEE: ~— ) vI/HD A, D, E &R ICHBHD No. 4~7 OF B\
THR LB S 5 v 7 + v OhEHy Table 8 KiRLiz, <~V v /7BORBCIzWFhi 108~109g,
+B ORI 100~107g OFIE T, BECRWCTETEEBOBCEHE N ADNI,

CRHOBE T F v 2 P vERROE 126 HoSEERIL Table SXRT LT, - ) v/ HOREN
A=) v IBOEKE BT DEBICEIL, Pseudomonas 3 Y U8 Achromobacter DT 99%
i btedt, B, RE LB ot Vibrio 75 D S0 LETHRIE Shiz, —F+BrHhoRE©
1%, Pseudomonas ¥ X% Vibrio "% T 85% %3, KT Achromobacter »\ 7%, FDffi Entero-
bacteriaceae pMEH Xz, Vibrio |1 39% &L TCERBTHOL,
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Table 9. Generic distribution of microorganisms isolated from the zoo-plankton
collected by the NORPAC net off the south coast of Hokkaido and
south of the Bering Sea

3
o 3
¢ 2 2 , § §. 2 2
* - 2
5 & f 3 B § i o%og . s <
z &0 w2 & § §E OE B g £ 8
5 =t 17} 8 3 S 4 oY
) T f E £ S 8O og 0} oz o= g3
g E E & 5 3 8 2 8§ 0§ § 3 02 3¢
4 g 8 = 0 <= K m A& X =< » D z
1 4. Sept. '73 4% 970 0 8 0 0 75 0 0 0 17 12
2 4. Sz 0 0 23 0 15 9 45 0 0 8 13
3 5. 6%3 0 0 0 0 0 0 100 0 0 0 16
4 6. TH 0 0 0 0 0 100 0 0 0 0 16
average*® % 0 0 7 0 3 46 39 0 0 5 5N
5 14, July ’74 A* % 0 0 100 0 0 0 0 0 0 0 9
6 17. D#*8 0 0 0 0 0 97 3 0 0 0 30
7 18. E* 0 0 0 0 0 100 0 0 0 0 30
average*® % 0 0 13 0 0 86 1 0 0 0 (69)
cf. ¥ ~*: see Fig. 2.
*~*7: see Fig. 1.
*: see Table 8.
*: 9 in the total isolates
Z 2

@D & CORRICHR LIc AANRATRDBRBMCIY 106~10%/g OBECETERLADIH, Fi
BT BAEERY y B AE (Table 1) SXUEEBOEERE (Table 3 310t 4) KR-TUI-Thi
10°~107/g OFE CEGEL RS bt FARCERT v HEER W C L OBREEENBENE
WECHOT 2 EANED bhid, BED CRVWTIREIAL I 5 CBRERBIEHESEECEEE
B2 LRI RE,

BRHEEC S VLTI~ Y /ERIOELROy r HRE4ES IO HEORBEROVTRTEWTY
Vibrio DE»BERNEL, HHRE TOAANRBTROLE LY, BEEERC B TL— Vibrio
RENGOBNEROFHYH T L8 mbhRi,

Fh BT LB 7S v 7 b vasbit Vibrio BEERCHE X (Table 9), LEiov»RHE
R 2BNEEIC D5 Vibrio OIEE X OBPIEER L BREmE L OHESH bER L THEE
BROBAHEBIC 5\ T Vibrio N2 OXEYETZ L AYEEMC L ARBREIELONRD N, —HA
— ) v I it S B AEEKE Y OB A S, BITE EA Y Vibrio BMEH SR TTVIZ L b BT
(Table 7 310 9), ¥R CHEShicy rBHRER LUESERORAZY HIXERK Vibrio 2MRH
Ik (Table 2 178 5), HHEIT K TixZnit EAYEE L OMBBENIIED bhlthof. Tibb
BEERACBNESEOTGYE+ Vibrio OFFITRCAHEMO L TIIHE LB bh 3, AhfoOEE
FBIREE R LOSEIR X W BB OB ENEEED 2 CIIEHER ST TR Sh il b3 O
LEL bR 5,

k=Y v THEE IRy BRER FOBEEROLTREEC T ER HDOBARBOEHY R
3 Vibrio, Achromobacter %Y1 Aeromonas D&Y 40% MEXHA A L1z, h bl Bergey's
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Manual, 8th.® = X }u¥ Photobacterium XN B~NE LD EEX bh, ZORCBELTISKOK
HEET 5,

PBLED X 5 e RROFERL, T3 TOABNBAKATRAOBRC LI —8T5 L3z, Vibrio %Gk
BORNEEOTEBHMA L% 2 5 LisToN®, B « L, &F, Y B - REVOHRE, $ B850
B s L CEERBEORMA BT Vibrio NERICHEH X5 L 3% COLWELL, 1 SHRIVASTAVA and
FLLODGATE, 1* NEWMAN ef al.,' EORELFETHHERETHY, ILICBEROBA» SIXRELEEH
AERCHRHE I NS 25 LisToN, 1 SPENCER'® DREFICL—KTHERTH Dl b~ v/l
TR L8 75 v 2 b vEE T Vibrio DFIERIL X b TEM DT, HEFORE S 53 Vibrio
AEBCkE sh (Table 9), FERAREBR CLEKES Vibrio mERCFH T2 L w5 4&F9
SHIMIDU et al.,'" LOHE L —HTLHERTH O,

E ¥

L <=y v /TS hicr s BER4ME 33 ROBMAEIL 10~107g ORFTr /) Ok
EAED LR, BEMCAROHEBC LI LD EEL LRBERNHERRTL,

2. N= ) vl JOTEERRCER T 5 r BN OBBOEERC S Th, BRE A &
A SRR BRAERERT 102~107g ORI T ) OEEENED bR,

3. - v/RCERT 5y HAES JUERRECRAERI L Lo, BEREAS LUENEY
DEE WO R D, — Vibrio AEOXEER T = E8Embhis,

4. LBELRCEAT I EEREOBAMERC ST, —C Vibrio nEOEEEYR L TV i,

# #

AHROFRTCE D, RPORE, EROFACEAHREY - HEELHCABEREFERS LIS
AREFEHFREEE L DU RARRMCE LR LET 2,

X i3
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