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TAERRIE 90% LA b L IERIZ @ o7z, flllEA LT h<A 2 (Sm),
rmZ L7 x2=a2—0(Cr), 7 FT7¥A 7Y TR 1-18% Tdh -7,
FIEGEREK TlX Sm MERE L2 & <. JEJE TiX Ap MRS & o 72,
F72 Lt - FROK L EIEOMHERE L 11-16% T, THtD/K & EJe DIl
PEREIT 91-96% ThH > 7o, QFEBDOMBA, K. Jet 72 SHlE DNA fliH
#AT 272, 16SrRNA BT Z HiiE & T, DGGE 1EIZ L 0 Bk L 7245
FlE OB BIRENT 2 5 . K EJEJED B Clostridium, Enterobcter,
FEscherichia, Candida, Pseudomonas, Lactobacillus, Bacillus,
Enterococcus, Rhodococcus, Streptococcus J& DFME N HBL LU 7=, BFEG
W& Plesiomonas, Pectobacterium, Cetobacterium, Pseudomonas,
Rahnella, Yersinia J& O N HEL L 7=,

In The Tamagawa-river, the authors collected fishes, waters, and
bottom muds from head-, middle-, and down-streams. (1) All bacteria
and antibiotics-resistant ones were compared by single colony isolation
from the environments. In the intestines of fishes, ratio of
ampicillin(Ap)-resistant bacteria to total ones were over 90%, and
those of streptomycin(Sm), chloramphenicol(Cr), tetracycline(Tc)
—-resistant ones were 11-18%. In the waters and the muds from the
head- and middle-streams, ratio of resistant-bacteria to total ones were
11-16%. In the waters and the muds from the down streams, those of
resistant-bacteria to total ones were 91-96%. (2) By amplification of
16S rDNA using PCR and isolation of each DNA band using DGGE,
Clostridium, FEnterobcter, FEscherichia, Candida, Pseudomonas,
Lactobacillus, Bacillus, Enterococcus, Rhodococcus, Streptococcus spp
were found from the waters and the muds. Plesiomonas,
Pectobacterium, Cetobacterium, Pseudomonas, Rahnella, Yersinia spp

were found from the fish intenstines.
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In 2008 and 2009, the authors collected fishes, waters, and bottom muds
from head-, middle-, and down-streams in the Tamagawa-river. From
the samples, (1) bacteria were isolated and ratio of antibiotics-resistants
to total ones were analyzed and (2) the bacterial species were identified
by 16S rDNA sequencing using DGGE and PCR methods. Further
developmental studies were as follows; investigation of resistance
against multi-antibiotics and germs from the resistants, extraction of
plasmids carrying resistant-genes from the bacteria and transformation
to the resistants from the non-resistants, identification of
antibiotics-resistant bacterial species using DGGE and PCR methods,
total examination and  discussion about  distribution  of
antibiotics-resistant bacteria in the whole regions of the

Tamagawa-river.
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Antibiotics-resistant bacteria, The Tamagawa-river, Fish, Minke Whale,
Intestine

. E[4 0 OFHRE] (B3T, 330

PAEWEORR (HRIER L KRENE) 13HAEmE T LT
m@%ﬁﬁbtm@a%mﬁé@\:m%&ﬁémzﬁm
7o TN D, AHFFECIIAKIE LY ORGP FIZ & OFLE D
MHEENRE L TV hERET s L

2006 £ 7 7V FH TR, Sm MMHEE R S %<
332/542 FE CEHBERE D 61.3% CThH o7, 2008 7 7Y
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Various antibiotics-resistant bacteria were produced
because of the antibiotics abuse and these phenomena
caused social problems. In this study, distribution of the
resistants in the intestines of aquatic organisms were
analyzed. From the intestines of Minke Whales captured in
2006, 332 strains of the Sm-resistants were found in 542
strains of total bacteria, which amounted to 61.3% of all.
From the samples in 2008, 25,9% of Sm-resistants to all
were also observed. On the other hands, from the fishes in
the Tamagawa-river in 2007, 442 strains of Ap-resistants
were found in 459 strains of total bacteria, which

amounted to 96.3% to all. From the samples in the



Tamagawa-river in 2008, 94.1% of Ap-resistants to all were
observed. Large number of antibiotics-resistant bacteria

were found in the intestines of aquatic organisms
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DNA Z#itt9%, PCR ([CTHIlE 16SrDNA Z gt ZVER E A)fd 7 L 5 Kk E)
(DGGENZENT , SR ANZ—U DA BRI A fRHT T 5, SHIZE/ RO EELS)
Sl FE A [ E 3,

BIBENEY ., BB, JEIeZ — B R (), ZEATOHI AN EZ 1S S5 T
B R ()% 1 B3 OME— DR FIRET D15 HI(C) TH % 55595, (A)ERIFRIC
PCR & DGGE % FIVCHEE # DO ZA L& ffMT 35,

(A) DBIZZEENN O E il B BT 2O EZ O ELEREEF OME EE T 5280
TED, (B)DIE EFLOMIE # T FHIZEINCH It L T D EHEE TE DU EWE Ot
AT 22 LN TED,

ZHL T, ZEEINAEREFDOIGEN I LOVE L BREK - e O S #512 KE TP E (Rrlcht

WS D ELE AT HZET, 2O W EIE AL &5 22 e,

72%5, 2008 AE TS WNZEE L TV DGGE (2525 DNA AT OB AT ST AR 23033 - 72,
ZZTHATLTDGGE ZfEHL72W T, am=—JE k&Ml & O BB KO 7E 21T o7,
FTEBMAED O =—TERRIC LD B A 1T T,
R 2B CRIBRO BRI IR I D2 8z LTz,
(RFETIHIr=—3EEEME O COT —2%3HZ LN TER, )
2008 41X DGGE A, 2009 41X DGGE fEHL T, 7 —#%& g5 kicL
77

A - BBRIESE D FEfR T

H iy it REEFE A



(1) 2007 4 11 H Z )1 itk ORF ) o (T2, XUTF AAHT)
s HABNEY g 240 O3 = — TR
cTrEVY(Ap), AL T AT Bm). T TV A 7Y (Te), /70T LT ==
2 —U(Cr) DHIAWE 3T 2 it B O FI&
(2) 2007 412 A ZEEN Ttk OSIMERHR) f (w0 B)
- BRIBNEY g 40 O 2o = —TE G
O 7oV rAp), AL T r~A42Om), T hTH A7) (Te), 705
L7 x = a—)UCr) DHUAEME IR D iR OFI &
(1) 2008 4% 5 H EZ2:J1Imiine: SOl sPNGiiD) BRI K & YR
O BREIKEIEIE 1ml % 0 O 2 v =—JEEkEf#T
@ HiEEME & 4 DNA © DGGE {£12 & % 16SrDNA DX Hfic 51| fig i
(7) 2008 4F 6 )| Bt () BRI K &K
O BREIK LKV 1ml 24 Y O 20 =— I fRAT
@ HEERIE O 16SrDNA O FLELS it
(=) 2008 4F 8 H ZEE) | hyiik (AR ZEE)I)  BREDK & JER & A
(8 /7 RY, I~ H)
O HBABNED g4 v O a0 =—JEREGH
@ 7rerlrAp), ARLT h~A2 2@t T hTIH A7V (Te), 707
L7 x = a—)U(Cr) DHUAEME IR D MittEE oF &
@ BREEKEJIEVE 1ml Y4V O 2 v =—E T
@ HEEME & 4 DNA © DGGE {£12 & %5 16SrDNA DX Hefic 51| fig i
(F) 20094 A 2T (FE)  BREK, KR
O 7rerlUr@Ap), ARLT h~A2 26t 7RIV A2V (Te), 707
L7 x = a—)U(Cr) DHUAEME IR D MittEE oFl &
@ EBREEKEJEVE 1ml 4V O a v =—JE T
@ HEEHIE O 16SrDNA O3 FEECA AT
(1) 2009 4 8 A ZEE)IIHiR (ZriEiitEss)  f (Fr7F), =X AA7D
U, =494, T2)
O OIENED D & 4 DNA it
@4 DNA ® DGGE £ & PCR % MV 7~ 16RrDNA OHI0E i SEECSIRAT
(%) 200948 A ZE)IO (LEVAM) £ (FA, BATF), BREK
O HAGBAEY g 40 O =0 =—TREGEH
@ 7YV rAp). ARLT h=A2 S, TRIHAL 27U (Te), 715
L7 = =3 —W(Cr)DHFUEMEI T D it OFI &
@ BRBIK 1ml Y4V O a0 =—E AT
@ HPEAIE O 16SrDNA O3 FEBCS AT



(7) 200949 7 ZEE)I kit (RELEE) & (P~A, v7A)
O FROBNEY S D4 DNA fiiH
@ 4:DNA @ DGGE #: & PCR % iV 7= 16RrDNA OHIIE i i s T
. A - BRI ik

O ABNEY g Do =—HK
BRI XD RERERITIEN ST,
[ CARCHMKRIZE D | 103~107 /g &L RERERNDH -T2,
ZOREBITAPER LB E BN T L TV DRI L 5 L
N5,

@ =v=—RE T OFUEY B R OTF(EHE
T FIRICERT 2~ ERX v 7 X0 bR T 58 OS5 )5
ME OTFELR N E -T2,
Ap [T O AR LR IT 96% 1% & 20 72, 1% Sm 5-12%.,
Cr 4-18%. Tc 1-5% &Ko 77,
FEROTUAEWED S L, BIRKO HARTIT Ap OEHED SV, TR O
FHELRROREE EOFELWEEIIAHTH S,

100%
80% |_
0,
60% Y
B AP
O CL
40% OTC
20% |
0%
07-U1 07-U2 07-U3 07-U4 07-U5 07-U6 07-U7 07-U8 07-U9 07-U10 07-U11 07-U12 &5t

4 2. 2007 FFEEZLEE)I| Byl Y o 7 V3 BERR D> © O HUAE B R HR

10



100%

80%

60% |- B sM
B AP
ocL

40% | gre

20% i

0% ‘ ‘

07-M1  07-M2  07-M3 07-M4 07-M5 07-M6 07-M7 07-M8 07-M9 07-M10 07-M11 07-Mi12 &&t
X3, 2007 4FEE L)1 il o 7 L Sy BERR > © O B A M BT 1 b

100%

80% |

60% B SM
B AP
ocL

40% | @ TC

20% |

0%

07-D1 07-D2 07-D3 07-D4 07-D5 07-D6 07-D7 07-D8 07-D9 &E&t

4. 2007 FEFELEE)I| Rtk > 7 VA BERR > B O FLAE Y B T He R

11




100%
80%
B SM
60% =
B AP
O
40% e
OTC
20% |
0% ll II!'IIIII!I | - [ o T
08-M1 08-M2 08-M3 08-M4 08-M5 08-M6 08-M7 08-M8 08-M9 08— 08- &t
M10 M11
B 5. 2008 4EJE LR )| it t o 7 LAY BERR s B O FTA B T B R
100%
80%
60% oo7LkiR i
EO7HR i
0 007 ik &
40% mOos8HhiR i
20%
0% _:.:-_A_

0 15 25 3% 4%

6. ZEEJIEED b oyl U TR B O T 2 R4 415 & = 0EIE

@ BREEAKE JOEIROAEBMAEY
ZPE)I Btk 1ml 20 oA BBEHIL, K 10 BEIC LV ZERH D |
100~10 fHl TdH -~ 7=,

Z )| BIRIETE 1ml 24 0 oA BEEIE, [FERIZ 100~103E Th - 72,
ZEE)II MK 1ml 24 0 OA&BEEIL, FERIZ 101~102{E Tdh - 72,
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ZEENPHUETE 1ml 20 OAEBREEUT, FEKIC 102~104ETH > 72,
o TOKBBREPOEEIL, KED BIER, Btk e A asy
BENEL 251220TC, #mLi,
HBEMEE 2500 TORKR[RE L7z & 2 A, E & LT Pesudomonas fluorescence,
Pseudomonasa synxantha, Acidovorax delafieldii, Streptomyces verne,
Paenibacillus amylolyticus, T& > 7z,
@ BREKE X OURIET OBA YR OFLE
(BREEK)
« LUt 2 16.7%., HE - 16.7%. T : 91.7%
(JEEJe)
-« Bt : 11.5%. T 14.2%, TR : 99.2%
cBRBEK LR TIETIICE < OFUEMEMMEE N AR T 5 Z L bnoT,

X7. BEEEEED16s rDNAGRAT SR (L)

No. Acseccion  Name Identity
TDWS 14 DQ377750 Pseudomonas grimontii 99.43%
TDWS 15 DQ377751 Pseudomonas grimontii 99.48%
TDWS_16 AY771737 _Flavobacterium frigidarium 96.52%
TDWS 21 AY972408 Pseudomonas veronii 99.17%
TDWS_22 EF407880 Flavobacterium cheniae 96.93%
TDWS 31 AY559429 Porphyrobacter donghaensis 96.94%
TDMU_20P EU570581 Streptomyces colombiensis 98.98%
TDMU 23 AY094364 Streptomyces sanglieri 99.19%
TDMU_25W AB115960 Paenibacillus amylolyticus 99.29%
TDMU_26W AJ011321  Paenibacillus borealis 95.19%
TDMU_27 284591 Bacillus mycoides 100.00%
TDMD_13CW_1 EU982882 Paenibacillus taichungensis 98.80%
TDMD_13CY_2 AB115960 Paenibacillus amylolyticus 99.18%
TDMD 16W 2 784587 Bacillus thuringiensis 99.13%
TDMD 22 DQ201414 Pseudomonas fluorescens 99.87%
TIW 7 DQ257418 Pseudomonas reactans 99.87%
TMW_15 EU360313 Pseudomonas fluorescens 99.18%
TMM_22 DQ201414 Pseudomonas fluorescens 99.87%
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X11. DGGE/\> R M 16S rDNAfEHTHE R

No. Acsession Name Identity

15  AM889031 Clostridium perfringens 95.24%

20 AY971749 Enterococcus faecium 95.00%

22 EU622834 Escherichia coli 96.43%

25 X73442 Clostridium botulinum 100.00%
26 CP000488 Candidatus Ruthia magnifica str. Cm 100.00%
30 DQ084460 Pseudomonas fluorescens 100.00%
37 EF536363 Lactobacillus plantarum 100.00%
41 DQ779010 Bacillus licheniformis 100.00%
42 FM865896 Pseudomonas sp. LDd 100.00%
44  FJ842670 Streptomyces sp. GW26-17 100.00%
46 FJ514026 Enterococcus sp. H297 100.00%
51 FJ883962 Rhodococcus corynebacterioides 100.00%
53 EF377306 Bacillus sp. CCBAU 13246 100.00%
62 FJ223881 Pseudomonas stutzeri 100.00%
66 AY395018 Enterococcus faecalis 100.00%
67 FJ788528 Pseudomonas aeruginosa 100.00%
69 AB126582 Pseudomonas aeruginosa 95.24%

70 EF672049 Pseudomonas fluorescens 100.00%
93 EU660339 Streptococcus dysgalactiae 100.00%

* DGGE /3> R 16SrDNA H SERLHIMEHTRE SR> 5 MR L LT
Clostridium, Enterococcus, Escherichia, Psoudomonas, Lactobacillus, Bacillus,
Streptmyces, Rhodococcus, Streptococcus J&5573EE LTz,

- 2KHIZ Protobacteria PIOME 232 < BRI D 7 v —F Z Rl L TN/,

X12 ZENOK-EREODZO—S

a proteobacteria
m 3 proteobacteria
y proteobacteria
Bacteroidatas
Actinobacteria
Firmicutes
® Other

® HIBENEWHSHH L 724 DNA © DGGE ¥EIZ & 2 it
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K15 ABNAEYMDDGGEIZLAEE

fiE —HDIREER HEEHE
Ul X< A1 Plesiomonas sp. 97%
Ul "< A-2 |Plesiomonas sp. 96%
U3 W< A-1 |Pectobacterium carotovorum subsp. 94%
U3 WYY A-2 |Rahnella aquatilis 98%
U6 W< A-1 |Plesiomonas sp. 98%
U6 WYY A-2 |Plesiomonas sp. 97%
U7 949 1€4-1 |Plesiomonas sp. 97%
U7 95 14-2 |Cetobacterium somerae 99%
U8 W< A-1 | Yersinia mollaretii 98%
M1 > JF—1|Pseudomonas sp. 99%
M1 > JF-2|Pseudomonas sp. 97%

* DGGE /3> R 16SrDNA LA SN RE R D, MR S L C

Plesiomonas, Pectobacterium, Rahnella, Cetobacterium,

Pseudomonas BEDEB L TWSZ ERDNoT-,

@ ZEE)F OGBS T D B EY B R

216 28 EBADLES

12x100  SMItEE OISR Z LY

0.2 x10*

NB
NB+ABPC 1[I

R2A []

R2A+ABPG |
ZoBell |

NB+CP |
NB+SM |
NB+TC |
R2A+CP |
R2A+SM |
R2A+TGC
ZoBe| | +ABPG |

ZoBe| | +CP
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