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Effect of Manipulation of Dietary Rotifer Bacterial Flora
on the Intestinal Bacterial Flora of Japanese Flounder

Tomoko SHiMizu*, Daisuke Sumvozakt, Hisae Kasar!, Tomoo SAWABE',

1

Kenichi WaranaBe? and Mamoru Yostimizu! *

Abstract: Effect of manipulation of dietary rotifer Brachionus plicatilis bacterial flora on the
intestinal bacterial flora of Japanese flounder Paralichthys olivaceus larvae was investigated.
Manipulation was done by disinfecting rotifer eggs to reduce viable bacterial counts and then by
inoculating hatched rotifers with non-sucrose fermenting Vibrio splendidus strain V-15 to make
the bacterium dominant in the rotifers. Flounder larvae were fed the manipulated rotifers and
intestinal bacterial flora of the fish was monitored. The dominant intestinal bacterial flora of the
flounder became Vibrio spp. These results indicate that intestinal bacterial flora of flounder can be
artificially controlled by manipulating bacterial flora in diets.
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BNBHOMBERBPEOERIEY, EH, FiIoAM
WAROBENKELMEBE 2> TS Bk - £3#
2005), BEBOVANAFTI 2 F ¥R EIN. £8B
BREIELTELY, #FAXRELELRTITO
HEH50V77F  BSMWUELY A XIETSZ
T, HERBVDIANAKHEICES EHEHF LN
(FK - &3 2005).

& J A Paralichthys olivaceus \$#F B KETE %
HIRMBIBET LI EMNE (BES 1997, 71
W AYEERB R SE L. 1985 FEE A & KO M A
BCHRIL% 8~20 HikOk 7 AFRIZREL. Hw
REREDOT20, BiRMEOEIFZEER T
Bo FIROFEY ANV AEKIZFEE SN TOL DT,
ZOWRED L UWBLEMEIRY EANVRAT A VA
253N T35 (lidaetal 1989),
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YA VAWEREESELLATEE. AR
DRIELWHTEDLEZ D, £IT, KPFRTILE
T ATBERNEYHEORIANAEEEET
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Vibrio splendidus V-15% % 272, V. splendidus V-15%%
(& Oncorhynchus masou virus (OMYV). yellowtail ascites
virus (YTAV) 3 & Uf nervous necrosis virus (NNV)
YA NVAEREERL., VaBESEETHE (F
K« H2T 1999) . V. splendidus V-15%k % 4K #F 55 Hl
(FUYRTIrr5g BEBIXR1g Jo7t-—anx
Trr1lg BTIXA1g FER15g 75% Herbst A
T#K 1l pH7.8) T20TT2HMIEL K% (105
El%/min) L. AT TACTREL.,

HE AT AR

BOBBAKB A7 5 I ERDOS{LAE L ML,
BB 1212105 CFU/ml & 72 B X 512 V. splendidus
V-158 % BML 720 74 HAHEEERESN (LLTY A
VER) DHEFIX 1250 mg/l ICERLI VY —NT
VMFEe N KEBIZVY S—N, =EE3E) (12305
BEL. BHEES M) Y ATHHE, SHMRKEIZBL
7o (#ED 5 2005)0 FDH, A—/3—HE27 0l FV-12
(7oL 7TE) *ZRmfeR e LTEmML, 19~26
BFH. 19.8~25C TH¥E - b3 €/, MRREIZIEk
HWETLVBEHW . TAI~D 7Tl FHEHITH-
B AT, BEEIMEKEYD s 0L SEREE
#7200077 cells/ml £ %2 B K9l L7 F7-. BHL
TAYRELTABEICEAO @EEERZ3500xg
TISm MR8 L EHEHB T RAGEKTHRELL
FHICRRIMBEDT 10° CFU/ml &2 B L9278
BEMCEMLU. #RIGIMEXBEEMZ 2T 4
*HW,

ES ADEBTER

b7 20RERRIE. BILEHOL 7 A 1L,000R%
10013274 FABIZIEL. Ki&16.2~19.8TC,
pH 7.8~8.6. #KEH200% /BNEEFEKTI148H{T-
e REBRELT, 700 %WE#EL. MLk V
splendidus V-158k %ML T I ATERELAK (F
BIRX). HELAL7LAVHERILS % AR
meEFIcRELAR (HERX) BLUHBRE LTE
HEOTLAVREBL S BIEL BN T I8
LR (MREX) O3 00R%&IT7z. FREE L b
K% 2 Ei T CEH4B MAB % T o 720

REFEMS LS VEER - @REOAT

FHRENEL L UERHEOBIERMTO L HIZLT
To7e HEHENTLAVIHBLUVERORLT LY
i3, ABETEALI 9 5D Herbst ATHEK (P
1962) 2 MXTHEZFAXL. 108HFRPIHERL
720 BREOFIRAOL ml % SA ¥H# (Yamamoto et
al. 1982) FARIC ¥k L. 25C T 5 H MSFR ISR,

EWEEFHEL:. 7. FhENBAFTERIEH LD
a0z — & EERICI0MESTHE L TSR T, &2
- K (1990) OFEIZL Y. BL<VOSE%{T-
7:o MEBRBRTRIZE. EROLITAERI LIIR
ML, Muroga et al. (1987) OHEIHV:0.1%I81L
NN Ty AKER (HERE) 121 7HMBEL
Too TDTk, KEKTIORMBKSFL, SAKBBLY
V-1 553 (V4K S 1994) THEEHZBRIET L L & DI,
BB 7 LY L EBICHESELT., MEELHAN
7o

s R

V. splendidus V-158%FEMEBRATED T L L DEEE
EMEROEAL

T AIROERTEIZ2.1x 10 CFU/g 2 HE#HIC &
D35x10° CFU/g i2&A L7, EAEK. HEXSB
& U V. splendidus V-15BRiRME OFILT L2 DERE
Hix. #h2n73x10° CFU/g. 82x%10° CFU/g.
1.6x10° CFU/g T& o7 (Table 1)o F 7. iHEWM
BDTHVIE L CRLERORELT AL QMK #E
i3, Flavobacterium BAEEHh ER L T —F.
HERXR ORI T & O H#E (2 Achromobacter %
Alteromonas XE&E %R L TE Y. V splendidus V-15
BifME D7 4 2 Tid Vibrio BHEEERL T 72
(Fig. 1)

V. splendidus V-15%ZFM7 L 28 L7 488
BRAEROTL

V. splendidus V-154REM7 A S ZHB LA T X
DOBHERNHR#EL L UCEBER%E Table 2 (SR L7, 48
HHRBIYHBORLERX. HERXE LUV splendidus
V-5 BRBEME e 7 A OEFERIE, SAEEBMTENRE
h 3.4 x 10°CFU/g. 59 x 10'CFU/g 3 & UF 34 x
108 CFU/g& s o 720 V-1 EEHTIX, FRZh 53X
105CFU/g. 1.8x 10°CFU/g B & UF 1.4 x 10°CFU/g
L, F0Hb Y aBETREOEEIZ62%. 59%

Table 1. Viable bacterial counts of rotifer eggs and
hatched rotifers

Viable bacterial

Group counts (CFU/g)
Rotifer eggs before disinfection 2.1x10%
Rotifer eggs after disinfection 3.5%10°
Hatched rotifers from eggs not disinfected 7.3x10°
Hatched rotifers from disinfected eggs 8.2x10°
Hatched rotifers inoculated with 16X 107

V. splendidus strain V-15
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Fig. 1. Bacterial population composition in rotifer eggs and hatched rolifers. al, a2: Rotifer eggs before disinfection. b1, b2:
Rotifer eggs after disinfection. c1, c2: Hatched rotifers from eggs not disinfected. d1, d2: Hatched rotifers from disinfected
eggs. el, e2: Hatched rotifers inoculated with V. splendidus strain V-15.

Table 2. Changes in viable bacterial counts of non-sucrose fermenting Vibrio spp. in the intestine of Japanese flounder

fed V. splendidus strain V-15 rich rotifers

Viable bacterial counts on two media(CFU/g)

Percentage of non-sucrose fermenting

Group Vibrio spp. in Japanese flounder *!
SA V-1 %)

a*? 3.4x10° 53x10° 62

b *3 5.9 x 10* 1.8%10° 59

c ™ 3.4x10° 14x10° 100

*! Tested by V-1 medium.
*2 g apanese flounder fed non-treated-rotifers.

*3] apanese flounder fed rotifers hatched from disinfected eggs, but not inoculated with V. splendidus strain V-15.
*4 Japanese flounder fed rotifers hatched from disinfected eggs, and inoculated with V. splendidus strain V-15.
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oA NVAEREZHET L ABOHEHHEO—2 L
LT, ¥4 - RAFhHor0iI~w vy A 700587
oA NVAEREEET A BT RBOKRETEH LI
274 VAFBOERREIRA LN, KH%E LT
Tv»A (Yoshimizu et al. 1992; FK - #20 1999)o i
£, TAVIIDOBEENTREII R/ LA 6 (05
2005), FIBEOFEXHVBE I LIZLY. TVFIT
IDRDAT— I HEBTEI L 2HCT, AFY
A NV AFOEYZEWHWHESTEIZZ 2D TId L
Eibhb,

ZITET. TAVOMERLRIALLET S,
HEWMOT LB LURLBROFILT &AL DA
WL, 3kl Flavobacterium BASEEREFR LT Wi
ZEHS, TAVOERBIRLMETEDLRZVWI E
ARENI, —F, BEEEELY AL OME#R
Pseudomonas BR° Vibrio BH¥EH T T ELEEZ LN
Twb (Muroga et al. 1987; EJIl - =& 1988; LEFH
1990), SEEtR L /OHBGEREE L7274 Y OME
#\2 Flavobacterium B RS TH o7 THI LT,
HETON TV I EEEERGES AT ATDOT LY
DFME X Pseudomonas /R Vibrio BHHEHEY &
h, —HESBLLLLEFOTIREINTVELD
CEZLD, BTGEEXEIEBICL D Vibrio BHE
DI L - Tid, BIIEBWEREIREL T 59,
SEMEL L 72 V splendidus V-158k TSR RAEIX R
ELLholel eds, HMOERIC L ) KEDHER
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KRWT, V splendidus V-15% 2 _iML 7= 743 %
BT XKL, I ABENICEKENEST 25
EIDEBRFLL, SHEIZY aEFREDO LV Y
splendidus V-158k % 380, 7 A ML THRIEL 7,
I ABBERICBI3 Vibrio BEE DY b, ¥ all
FIEHOBE I RLERX T62%. HHEXT59%. B
B/IMETI00% &% 0, #% BEAOBEMIHE
T 5 Vibrio BHEEILY = BGRELETLLONE
WZ ERL, LI ABERIZIZEMBENH 2BEE
ELIEEZOND, 512 LI ABBTAL LA
WRATANAEREET BT THL, I AN
DOEOFERB LTV, eI ABIUREKRIIBITS
PFINVARRA T A VW AFERORSIZOWTHRI LW E
ERBDo FRICHEEHEL R S VETEBK LM
WHEIET, TANAUREHEEEIT TR, HH
BREDCHBEICOBMTE LD LT 5,

I O

HEAHOTLASHBLURREXOBILT ALY D
M #3512 Flavobacterium BH EL %KL T
ol khh, BIERBTT7ALOEEFIILLLLW
T EMIRSNS, T HELTE{LSELKRICY
splendidus V-ISBEX ML XD 7 4 > OB # i1
Vibrio BH E/KER L TWie THODERENS, 7
LOHMBEHIIHETETH 2 JLARBEINL, K
WT. Y aligREDOLZWIRY A VAEREAETL Y
splendidus V-15BREZE T L2 2 v I AZEH LT, &
7 ABEPUIBIT D Vibrio BREED S b, & aldk
TREOEEIIRLERX T62%. HERT9%. RHik
MEXTI00% E2D. v 2DOEBAMER D HIHE
ThbIELIAREINT,

E
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