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Studies on the Intestinal Microfiora of Salmonids—V
The Intestinal Microflora of the Anadromous Salmon

Mamoru YosuiMizu*?, Takahisa KiMUura*2, and Minoru SAKAI*®

Ten adult pink salmon (Oncorhynchus gorbuscha) caught at the mouth of a river
for collecting their eggs and reared about 3 months in fresh water without feeding,
20 anadromous chum salmon (Oncorhynchus keta) caught for the same purpose, and
10 cultured masu salmon (Oncorkynchus masou) which had reached their maturity
were used as test samples. The pink and chum salmon were provided by the
Oshima Branch of the Hokkaido Salmon Hatchery and the masu salmon, by the
Mori Branch of the Hokkaido Fish Hatchery. Viable counts were determined in
the intestinal slime of these salmon. About 370 strains were isolated from the
above samples. The composition of the microflora was determined according to the
scheme of SHEWAN er al. (1960).

The results are summarized as follows:

1) The number of microorganisms in the intestinal slime of the anadromous
pink and chum salmon ranged from 10® to 10° per gram. In the mature masu
salmon, it was less, ranging from nil to 10® per gram.

2) The predominant genera in the intestinal slime of the anadromous pink and
chum salmon were the Vibrio, Pseudomonas, and Aeromonas. All of the Vibrio
were of the marine or halophilic type, the Pseudomonas were of the halophilic and
terrestrial type, and most of the 4eromonas were of the terrestrial type.

3) The Aeromonas were predominant in the intestinal microflora of the mature
masu salmon cultured in fresh water.
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Fig. 1. Location of the Yuurrappu River,
Oshima Hatchery (Branch of Hokkaido
Salmon Hatchery), and Mori Hatchery
(Branch of Hokkaido Fish Hatchery).
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Table. 1. Viable counts in the intestinal slime of anadromous pink salmon
reared about 3 months in fresh water without feeding

fish No. place sampling date sex bod;gclmength Vlable/gclounts

1 Yuurrappu R, 30. Sep. '72 > 52.0 9.1x10°
2 48.0 6.0 10°
3 49.0 4.0x10?
4 49.0 7.9x 10t
5 50.0 1.6x107
6 m*? 52.0 4.0x 104
7 56.0 1.1x107
8 56.0 -—
9 55.0 2.8x10?

10 50.0 2.7x108

cf. *: female, **: male
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Table 2. Viable counts in the intestinal slime of anadromous chum salmon

fish No. place sampling date  sex bOd}(' c%fl;lgth body (Ev)elght wable/g(':ounts
11 Yuurrappu R. 6. Nov. '72 f* 59.0 2400 3.3x10°
12 69.0 3200 1.3x10°
13 68.0 3300 4.6x10°
14 69.0 3700 3.0x10¢
15 71.0 3650 5.9x10°
16 m*? 75.0 5000 3.5x10°
17 78.0 5200 2.1x107
18 72.0 4400 7.6x108
19 75.0 5300 3.3x10°
20 69.0 3800 1.7x10%
21 8. Nov. ’73 f 74.0 4000 2.8x108
22 74.0 4100 3.0x10°
23 77.0 4900 8.7x10¢
24 75.0 4100 4.8x10°
25 71.0 4100 7.9x108
26 m 76.0 4800 3.1x10¢
27 75.0 4300 9.4x108
28 73.0 4000 2.3x108
29 72.0 4400 1.1x108
30 71.0 4200 1.6x107

cf. *: female, *?: male

Table 3. Viable counts in the intestinal slime of mature masu salmon
cultured in fresh water

fish No. place sampling date  sex bOd}E Cﬁngth bOdy( g"; eight Vlable;gc':ounts

31 Mori H. 2. Oct. ’72 f* 33.0 445 N*3
32 26.8 246 N

3 29.5 291 N

34 27.8 230 4.8x102
35 28.5 228 N

36 m* 24.8 181 1.4x10°
37 25.3 205 1.3x10¢
38 26.8 278 2.1x10¢
19 24.3 215 8.8x10°
40 26.5 252 N

cf. *: female, *2; male, **: negative (less than 900)
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Table 4. Generic distribution of microorganisms isolated from the intestinal slime
of anadromous pink salmon reared about 3 months in fresh water without

feeding
23
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4 30. Sep. '72  f* % 0 0 0 0 0 0 0 100 0 22
5 0 0 0 0 0 0 100 0 0 23
7 m*8 % 0 0 0 0 0 0 58 42 0 24
8 0 [ 0 0 0 0 15 85 0 21
9 on the total isolates 0 0 0 0 0 0 44 56 0 904
cf. *1; see Table 1, **: female, **: male, **: Number of the total isolates
Table 5. Generic distribution of microorganisms isolated from the intestinal
slime of anadromous chum salmon
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12 6. Nov. *72 £ % 3 0 0 0 3 7 0 87 0 30
i3 0 0 0 0 0 100 0 0 0 4
15 0 0 0 0 0 89 0 1 0
16 m*® % 0 0 33 0 0 33 0 0 34
19 0 0 0 0 0 33 0 67 0 30
20 3 0 10 0 7 73 0 7 0 30
21 8. Nov. '73 f 9% 0 0 0 0 0 0 53 47 0 19
23 0 0 0 0 0 58 31 11 0 19
25 X 0 0 0 0 0 100 0 0 0 6
27 m % 0 0 0 0 0 0 0 100 0 19
28 0 0 0 0 0 5 50 45 0 20
29 0 0 0 0 0 10 0 90 0 21
% on the total isolates 1 0 2 ) 1 32 12 51 1 210%

cf. *: see Table 2, *2: female, *3: male, *; Number of the total isolates

B i ¥ O THEBERE L Lz, oY OBRERCRSROFEHEARE I, ARNCIhbY
BEL, FRCERAR ORI O,

ks S URESG  AEREES I CEEOSECRVT, EEFBORBIC OV TILEE®RY LA
12 FREKTHEE UK, HESoRc oL TIREBREE R L, 25°C. 5B FRS



1295

Table 6. Generic distribution of microorganisms isolated from the intestinal slime
of mature masu salmon cultured in fresh water
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34 2. Oct. 72 2 2% 0 0 17 0 0 0 83 0 0 12
36 m*® % 0 0 0 0 0 0 0 0 100 30
37 0 0 8 0 0 8 0 0 84 13
38 0 0 0 0 0 0 100 0 0 15
% on the total isolates 0 0 4 0 0 1 36 0 59 70%*¢

cf. *: see Table 3, **: fernale, **: male, **: Number of the total isolates

Table 7. Typifiication* by inorganic salts requirement for growth of some isolates

Number of some strains isolated from the
intestinal slime of anadromous

genus
pink salmon chum salmon
1 H, M= T s

Aeromonas 18 0 27 9
Pseudomonas 0 0 25 26
Vibrio 0 46 0 61
Enterobacteriaceae — - 1 0
Achromobacter — — 1 0
Micrococcus — — 1 0

of. *; Terrestrial type, **: Halophilic or Marine type, *: by Hipaka et al*~®

%%ﬁ‘/)ﬁ:o

RFCHITEBRPOZTERMBECHTIERECES(ERY FRFOWEH»S7 +=AKIV0W
Oy DIFNMEEAY X O SR LICER) DERENBINCERIFRICE 215 i L, cho RFEKE
EOWTHAEL DO FEIC ML T (T) B, i (H) BsIoWE M) Bofjlefrot,

] £

S@N HREOHT T IR, $rRIUVYH2 I AOBRBEY L OSFHBIEREY, #EAD
WEEAR, ARl &E-4E L L4 Table 1, Table 2 36X 0¢ Table 3 iR L7z,

Tablel wH LR BT E L, BAMTEEDLTHI »AREREIRLELED 7 P ARKWT, 0
BRESEYbOEESIL, ) OEEENED Hhical, e bz 100~107g ofiB Tt xh, %
o Table 2 R+ L 5 LR O 1T i\ TiE, 1972 F£3 107 1973 EOHERA L Lic 100~108g ©
BETHEERARE IR

—~FRBOBAMTHE ShRBEPOY 7 5 ~ ADBAREY LB, Table 3nibh3 &)
DB ST ENE LD TP, FRETRA LA FETREROWE TE LV EES 4 BETFE LR



1296

B, HECIE 100~ 10%g OFECARBERSAREE SR,
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EBOHER (%) T3 &, Table 4, Table 5 1L vf Table 6 W/RTED TH D,

Table 4 CZ LB L5 CERBFDOWMEN T 7 b = ADOREABEE L Vibrio 55\t Aeromonas, %7-
REOMENERELICRBOER AN, Ehiibhoyro Bk Table S R+ oL {, £BW ik
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o

— YK THE s hBBMOv 7 7 < AORHEEIL Table 6 iz bhd kL {, Aeromonas %
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12 FFEAEM, BEIPAERAHRLTEELLERTHEBL, HT7 bvARBIUY & DEET
B TIhi b OEFELRADI B 100~10%g ORFETRE S (Table 1,2), fi#Hiz CORTRB X
CHAREBESAOCHEEERY LIBERBOMEY R L, ¥ARC RV THRA L LIy rHAE %
HEEY ThVECEC TREI AL 220 h 5T, EROCELSHEE LcRBRIC SV CHE
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WEBHEBC LTI, BRI TEREOWEN T 7 + = AT Vibrio 33U Aeromonas (Table
4), Wi Lo+ & Tk Vibrio, Pseudomonas 13 Y 1° Aeromonas (Table 5), —F¥KILCET shK
B 7 7~ A TIL Aeromonas 35 X U'BERE (Table 6) 28, FTh FhoBREREOCTHRELR T LIVEER
ahicst, ILEIALOSERORTCNTAEREERECE S BEL OHERE X 5HA I KT
Vibrio 13-4+ ~CHER 7o LEERER, Psendomonas (TiF MR 7o UNEHEER L BRI YT L, Aderomonas
L OREa BRI BRI R i,
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U EDRGOEEL P ECOER VL0t 0T Fig. 2 BR L, T7bb Fig. 2 oEHfic
Bk ® X OBEAEER EACERBEOFMNRIVENERREERL, ThbOBRAEEY REDH
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Fig. 2. Change of the intestinal microflora of salmonids in the course of
their life history.
M: Micrococcus, C: Coryneforms, A: Achromobacter, P: Pseudomonas,
F: Flavobacterium/Cytophaga, E: Enterobacteriaceae, Ae: Aderomonas,
V: Vibrio, *: number of the isolates
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