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Drug Resistance in Coliform Organisms

Isolated from the River Water

Koji WATANABE

( Department of Health Education)

Coliform organisms for biological characteristics and sensitivity to five antibiotics were
isolated from the Sakai River water at different 4 times. The results were summarized as
follows.

(1) The strains of coliform organisms producing gas and acid in LB broth were detected
more at Nov. than at May from the river water.

(2) By IMVIiC test, a maximum pooulation of E. coli I were identified in 4 samples.
Furthermore, C. freundii I, C. freundii Il and E. aerogenes I were isolated, predominantly.

(3) The distribution of MIC of tested strains to ABPC were wide range from 1.56 ug/ml
to 100 < ug/ml. To CP and to KM exhibited maximum frequency at 6.25 ug/ml.and 3.13 ug/
ml, respectively. Both to SM and to TC exhibited two peaks of isolation frequency, at near
3.13 ug/ml and at high concentration zone.

(4) The isolation of strains of ABPC resistance, SM resistance and TC resistance were
high frequency. In contract, CP resistance and KM resistance were low frequency.

(5) Multiple drug resistant strains occupied 32.5%. And most of them were recognized to

- be acquired SM resistance.
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Table 1. Conditions at collecting of the river water

(1) Place

4

Toyoake city

Kutsukake

The point (P) of collection of samples
a: 4.0 m from the bridge girder
b: 1.2 m from the river bank

c: 0.3 m in the river water

November 8, 1979 May 13, 1980 November 11, 1980 May 15, 1981

2) Date and ti
(2) Date and time 1:20, p.m. 1:35, p.m. 1:35, p.m. 1:35, p.m.
(3) Weather Fair Cloudy Fair Cloudy
(4) Atomspheric temp.
22.0°C 21.2° 19.5°C 23.0°
(at a height of 1.5 m) 2.0 L2°C oc
(5) Water temp.
15.0°C 19.3° 14.4°C 20.0°C
(at a depth of 0.3 m) 5.0 °.3°¢ 0
(6) pH* of samples 7.15 6.83 7.23 6.80

*The pH was measured in the laboratory within 8 minutes, after collecting 1000 ml of samples of
the river water.
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11AKEL, KBEDZ W5 BITEVERTH -7 (Table2), oic, pEEsn/ KB

Table 2.  Characteristics of strains isolated on DC* and Endo medium

Gas and acid production

No. of strains isolated (%)

in LB** medium Nov.,1979  May, 1980  Nov., 1980 May, 1981
Gas (+) - Acid (+)*** 241 ( 87.0) 188 ( 81.4) 212( 92.2) 185( 74.6)
Identified by
23 ( 80.5 ) . _
IMVIC test 223( 80.5) 120( 52.0) 183( 79.6) 121 ( 48.8)
Unidentified by
1 5 ) ) .
IMVIC test 8( 65) 68(294) 29(12.6) 64(258)
Gas (+) - Acid ()
Gas (-) - Acid (+) 36( 13.0) 43(186) 18( 7.8) 63(254)
Gas (-) : Acid ()
Total 277 (100.0) 231 (100.0) 230(100.0) 248 (100.0)

*Desoxycholate agar
**[ actose broth
***Produced (+) and not produced (-)

BHOS L IMVIC REBT6RiRAEI LA &DIF, HAKMIIRIB80.5%, 52.0%, 79.6
%, 48.8% L1, TTTHEKEDE V5 HicidEE Lic WIBHHIERUE B4 BE

LTwaZ EBEDLNT,

FI5E U 7-E%% Table IR T, HKMICIE E. coli] DOBEENE <, IRWT, E. aeroge-
nesI Cfreundiil XU IH3EESN, E. coli Il ® E. aerogenes Il i32HKLEL TH
SEEECH -0 L LEKHEERIC A B &, 19804E 65 A3 E. aerogenes I 73, 19808 111
i E. coli | DBEHBD TEM - 1K, tMORHTRIDLENTEbHD, C freundii ]
DAEESHTEBREBANDIDBE LV - KL ER LT,
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Table 3. Identification of coliform organisms by IMViC test

Types No. of strains isolated (%)

(I-M-V-C) Nov., 1979  May, 1980  Nov., 1980 May, 1981
Escherichia ol 70(313)  20( 167) 130( 71.1)  48( 39.9)
Esche”if'_"‘jc_"f)” 6( 27)  6( 50) 4( 22) 4( 3.3)
C"’Obac(’f’f’_e‘fi')’d"" I 41( 184) 17(142) 22(120) 9( 74)
C"’Ob“(’j’ Jrf’f'ﬁr';d"" I 43(193) 15( 125) 11( 60) 32( 26.4)
E"’e’ob(a_‘{e:“f)’oge"e” 45(202) 55(458) 9( 49) 22( 18.2)
E"femb(‘f{e:“f)’oge"“” 18( 81) 7( 58) 7( 38) 6( 50)

Total 223(100.0) 120 (100.0) 183 (100.0) 121 (100.0)
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BELAAKBEBNOS b, 19794611 B3 448k, 198045 i 120%k, 19804F 11 R
183 ¥k, 19814E5 A3 121 kD &EH468Fkic DT, 5 BoiitEYHE ic T 3 BRZHAR
2TV, ZOMICOAHEER%EFig. 1 ~Fig. 5 IK/RT,

EHBNic A B E, ABPC (Fig, 1) T3, FHEKOMICE, 11HDOARXK TR IE
¥, 5 AD AT 1.56 pg/ ml DIBEMIETE AR LT S48, 2RI 1.56 g/l 1> 5 100
<ug/ul FTEBHACHH LTV,

CP (Fig.2) Tid, MICI21.56 ug/ml 5 12.5 ug/micEh LTH D, Hic11 i3 2
[lE & 6.25 ug /MICHME OS50 B L3 B Shtc, —F, 5 ARPREN -10F%
BE¥Tuoi,

KM (Fig.3) Tid, MICi2 1.56 ug/mi 5 12.5 ug/mliciz A EEHRL, 11 Hid6.25
ug/ml, 5 Hi33.13 ug/mit BEHENZFNFN0 BLUULEERLTWS 0D, &N
A& SR —HE %R L Th i,

SM (Fig.5) Tid, ABPC &[EIBE1.56 ug/nl LI LIt EMR » o3 2R L IcHS, 115, 5
H&Ebizs0ug/mUbOBBEBRICHBUSEEESE 22 _BMOMEn%ER L, &4
Bz 11 HOABMICHFEE WL B,

TC (Fig, 5) T}, 11 i3 1.56 ug/ml TH15%% L T100 < ug/ml THE HE W45%
2oRg PSS, 5 Aid1.56 ug/m TRESEN30%, 100 ug8/nl TRRLEVHHI0
FOHEEZ T _BHOLHMBE SN,

X SICRIEIC B L - EbRicOWT, SHUEMEDOMI CHIDOAHIRILE 53 iR (%)
BLURERE (%) TR—FRICE LDI-BDWFig.6 TH 5B, CNICLOMIC DA H
IZOWTABPC DLk, CP & KMO—EH:, SMETCO BHINBEENS,
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Fig. 1. Distribution of coliform organisms sensitive and resistant to sodium
ampicillin (ABPC)
Figure shows the frequency of strains isolated on Nov. 8, 1979 (),
May 13, 1980 ([-==]), Nov. 11, 1980 (227 ) and May 15, 1981 ().
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Fig. 2. Distribution of coliform organisms sensitive and resistant to chlorampheni-
col (CP)
Figured the same as Fig. 1.
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Fig. 3. Distribution of coliform organisms sensitive and resistant to kanamycin
sulfate (KM)
Figured the same as Fig. 1.
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Fig. 4. Distribution of coliform organisms sensitive and resistant to streptomycin
sulfate (SM)
Figured the same as Fig. 1.
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Fig. 5. Distribution of coliform organisms sensitive and resistant to tetracycline
hydrochloride (TC)
Figured the same as Fig. 1.
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Fig. 6. Distribution of coliform organisms sensitive and resistant to 5 antibiotics
Figure shows the isolation frequency of strains sensitive and resistant to
ABPC ( ), CP (------- ), KM (=—-—), SM (——) and TC (—--—)
and cumulation frequency to ABPC ( ), CP (------ ), KM (——),
SM (——) and TC (—-—) in 4 samples of the river water.
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UHiLt-& %, Table 4 it R iEREN -1, BRABETROSHETH >712DE,
11 B TIRAEEE & TCHIEET, &bIt60BEBA T, T/ 5 ATEABPC S
BtENEEh, 1980FTIE73.3% EBHDTERERL, 1981 TIR41.3% =R L1
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Table 4. Isolation frequency of coliform organisms resistant to 5 antibiotics

No. of strains isolated (%)

Antibiotics
Nov., 1979 May, 1980 Nov., 1980 May, 1981 Total
ABPC 15( 34.1) 88( 73.3) 44( 24.0) 50( 41.3) 197( 42.1)
Cp 1( 23) 8( 67y 14( 1.7) 4( 33) 27( 598)
KM 7(159) 2( L7y 14(C 71.7) 8( 6.6) 31( 6.6)
SM 18( 40.9) 10( 83) 68( 37.2) 39( 32.2) 135( 28.8)
TC 28( 63.6) 4( 43) 110( 60.1) 43( 35.5) 153( 32.7)

No. of strains 1 (100.0) 120 (100.0) 183(1000) 121 (100.0) 468 (100.0
examined . . 0) (100.0) (100.0)
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ST, BEEEIOR LR A KR, BAGIIcE Loz b D03 Table 5 TH 5,
chicky, AROREOBRIRE 468 KR EIC 3348k (71.4%) 0IThip DEHICsT
TAMHABELTWE T Ebh b, FEKD 1528k (32.5%) 2K LU LAY
Bicxtd ittt THOLLERMEEES L TE0, ThidDBRERDONFEE LD
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REMEDR U0 E L TIE, ABPCHAIMMESL2ERChI > TEEBDHON
1148 (24.4%) T, ROTTC HAITMEA8 K (10.2%), SM - TC 2 Alfit 45 ¥k (9.6
%), ABPC—SM—TC3&IfE37#k (7.9%) WHEHED FATH -7,

ZXIEICBILTAB E, b5RIMMER 198145 Aic 1 BRDBTBES N7z, 4 FIm
3Hlicht- > TI4kE (3.0%) RS ht, 3FMHEEI»EOHMBEL, 19814 5 Aics
BtXn 7o ABPC - SM—TCHHD 18#k% HREICHFT58 K (12.4%) DBl F1c
ZHIMEEOD TIE SMIAHES O LOMBRGE L 1168k (HHEED34.7%), KRVTTC
W22ty b0 1058 (G, 31.4%), ABPCttE &b 83#k ([d, 24.9%) 1S&EH
BHEEHEHEE LTEDLNT,
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Table 5. Drug resistance patterns in coliform organisms

E’ ABPC ABPC ABPC ABPC ABPC ABPC ABPC ABPC ABPC
2 5 CP CP Cp CP Ccp CpP
I~ g' KM KM KM KM KM KM
= & SM SM SM SM SM SM SM SM

« TC TC TC TC TC TC TC TC
11,79 1 3
R 5,80 1 1 1
E. colil 11,80 6 1 5 nm 1 3
5,81 1 2 1 1 3 3
11,79
. 5,80
E colill 1180 1
5,81
11,79 3
. 5,80
C. freundii I 11.’80
5,81 2
11,79 1 1
.. 5,80 1
C. freundii I 11,80 2
581 13
-------------------------- D L Tl T g g g g g g g g gy
11,79 1 1
5,80 6
E. gerogenes I 11,80
5,81
11,79 1
5,80 1
E. gerogenes I 11,80 1
5,81
"""""""""""" N S
11,'79 (6.8) (13.6) (6.8)
1 1 2 7
. of resis- 5,80
z‘r’lt‘;tr:;‘: (0.8) (0.8) (1.7 (5.8)
%) 1180 3 5 11 2 4
° ’ (3.3) (1.6) 2.7 (6.0) (1.1) (2.2)
581 1 2 1 1 18 3
’ (0.8) (1.7) (0.8) (0.8) (14.9) (2.5)
Total of 4 samples 1 1 6 7 7 1 1 37 2 10 7
(%) (0.2) (0.2) (1.3) (1.5 (1.5 (0.2 (0.2 (7.9 W4 2.1 1.5

EE LU TCHEESZHRTHE, 198045 A (3 ABPCRt#E i G e B, 1980
F£11HITCHHER, SM-TC 2HMEESSRTHE, 198145 Hi3 ABPC iittEEss
EARE THEL
BRITABE, E colil TiZ19804E11H (XREHT79.2%), 198045 8 (J7]70.8
%), C. freundii T T3 198145 A ([&, 75.0%), E. aerogenesI Ti31980%F 5 A ([,
76.4%) MELRBHNE S HHINEUOMBELL T oh b, ALERRBERD
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ABPC ABPC ABPC . o
P CP w e | s

KM KM SSE | OHE

SM SM SM SM SM CEEAECEE

TC TC TC TC =

1 3 2 | 11 18

1 5 2 11 20

1 29 4 4 32 |103 | 130

1 2 1 1 4 3 4 7 | 34 48
2 2 3

4 4 6

1 2 4

1 1 2 4

2 1 2 8 10

2 13 15 17
4 1 2 4 1 1 13 22

1 1 1 5 9

2 2 6 6

11 12 15

1 2 2 8 11

1 8 1 1 | 24 32

2 4

1 35 42 55
1 .3 4 9

9 1 10 22

2 3 3

6 7 7

2 3 7

1 2 3 6

2 1 6 4 6 32 44

(4.6) 2.3) 2.3) (13.6) (9.1 (13.6) {(72.7) |(100.0)

3 1 74 2 91 120
2.5) 0.8) (61.7) Q.7 (75.8) |(100.0)
6 1 32 13 10 33 |133 | 183

(3.3) (0.6 3.8) (175 (1.1 (5.5) (18.0) |(72.7) | (100.0)

1 3 1 1 6 23 1 7 9 | 78 | 121
0.8) (25) (0.8 (0.8) (5.0) (19.0) (0.8) (5.8) (7.4)(64.5) |(100.0)
4 11 2 1 1 45 114 1 19 48 {334 | 468
0.9 (2.4) (04 (0.2) (0.2) (9.6) (24.4) (0.2) (4.0) (10.2) |(71.4) |(100.0)

ZRLICEBIL E colil T, AMOBROIBER2168kh 064k (44.4%) T, Th i3t
E colil D60.4%% 585,

5. BEAFHHEORENE
BB LTV AMttoSES 2 BHOMEMBRITOVTX BREICLD BRI LIZELA, Ta.
ble6iZ/Rd B, SMigHEE TCHH:., KMt E TCotE, KMt & SMitE, ABP
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Table 6. Relationship between two drug resistance (x> test)

ABPC CP KM SM TC

ABPC

Ccp 15.56*

KM 0.60 0.05

SM 0.001 3.40 24 .49*

TC 1.25 11.93* 42.05* 192.97*
*P < 0.01

v % =

M) BFAMBOB=FHERNIKBBICEE, BEAKE LTRSS 4,
HFEHEK, THBEKMBHAT 5 BN RLARO KA TH 2, HEREGDLOIH
BRE(LREDSS <, #E-> TBODEARGENY, KL, KELED D72 11 H
L, kBLBOOSEENE Ronic s HicErINL 0Kk Lo8 L KBERICERT S
HEERTDH 5,

1. SBXBEN

—fic DC M FCfRtEa o= —AfE L, S @@tk cEM Mmoo =—A2RL1
HEIABEETHEEBDONE, #-T, ZORLBETHERERBRET > TOHTELER
bFO—HRBREEVEENL S, LHLHRRCBOTRAT L OMRICEHLEVE
BB ESIc L HBET 2, 1-EZAEHNIKICBOVT, KEHEZEWELIEBHRD SOFHEY
DHKIC & BELRYOBAPKD D B EHE CEEIcIE, DCREH—EEETE R
DFRBI 0= —FfEHL TH, < LBEMTH X PBOE S E1T071 W B NHERND
BB E NBs 5L 083D, AFETHIIALD b5 ADFIBAELUMED
D%, EROERBED Shi

xT, [H11) oA S EERED T, pHIZ 6.5 ~8.5, ABEIBI 5000MPN/
100ml LA FOfEic T EA2 A A2HETAIRATAPLHICERIPEIN TS, 5HD 4
EOFRE T, PHIZBEERNTS -2 D0, KBEEFIC>OLTEREHAI2 Bo S 5, 1980
£5H13H OKiE19.3°C) DRARTIRA2,00048 /ml, 19804118118 (KkiE14.4°C)

B OME)N C20TnAE, BEMELDS SICTRMIS 5 [HEG] 288 Lkl B- MR,
TR B- o BRIIRGIN TV S, BHONE, AEEFOFMIXRT), 8) 28RO L,
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DORETEHE0ME /nl (o LMEESDCH) &b, HEEMEEMILD EE] - Tz,
EORIAINBORBOADSIRTIZSEH, DBELICE coli I 130RIZOWTHEMER
RUOBRBREFECTRA ML DIT-1E T A, BEHKKBE E. coli I EC (+)348%k32%
bhiz, TOR, BEEHRABE/ KBEEHIZ0.2347150, Thi3EFIKRODE
NTHAEZEENTOLBYOFEDMERO0.2L1FIFLUTH 5, x/-HOHEDOE VKA
THE2AFNNTOELY OFBHEREE0.14L 0 BV, EFHRABEORERZ DR
BOAPEMOEFIC LAFEREBERLTED, FEFICHEGENREZRERL TS &
15, f-TULDT &3, TN OFNAOEFEIKLCEENKIT L B fro—18
I3 pHbE D,

2. SREHE

AEJIAKE O S /- FHTEEIL, HARIcLDZERE-72bDD, &EFHNIKITA
BPCitt, SMit, TCRt#:DOHERII0~40%E%<, CPHttt, KMot B
RIZT BT &30 > o TSP DORBRTFTAR KO ERMEREO AERS & T
3&, HBEERRUTHZH00, HERTCRESBROVTEBWMETH -1 TAERD
FIKIZ DWW TOHRES 'POMEG L NS &, KK TIECPREEOH BHREIB DL
TCHHBEOHBERIIE, -7, L LEFAIOBEBITLYERIALKEN, BUTHVZ
¥ ESED ABPC e, SMfittE, TCttEiI%, CPtE, KMt E w34k
EOFNOKBEBOEERBEOBRI L UM TE LI, T/, KRBELOREINEGE
AMHEARBEBEOBRRDOE i3, APLEHMSEE LctEoFAB ic kD, HIIPTF
KicE SIcRKICHEA LGRS LD E L THEEBELTHE B4,

—HTHER N STHHEEICHERINABALLTEFEERL TV 2RETHS, L4,
B F 2 ho MBS Gk EFEERICS S EBESNTBD, $LaRDW
TIRIEHEDO60~80 BUMUBETH ~EHMEINT S, TELikHEARABE A
BEFUDEROBENHETH S,

AN DFIE, BIiCHHEESZ DBICEE L iREEEZDTHELE Y, TOH
BREEI LV BEENOEEINIBHENERBFL TR DENHITETH S, &
NEBERANAHEOEMERBICELHZCETHD, ARANITS > THBMEGLE
W EDLLERIMEEEBRRICEL DB EAEWRT S, S oicERMEOE  FEEI
ERBMHHE GRETICLBERINTED O COEBOTERTEERIEERETH S
EBCERLLBTNERL SN,

i & DEFHEIK P LIBHIKOHRA BRFRECEAMME, €BmHEOEME &/
5L, BICTATRINOBERICBRHIN TV S, FERCKRREIC L D BARFICHL#
BRLTOEDODBERTH %, €T, RANIKPFKIEEDHKMEICK L TRIERDTEY
RodsHE, REGHPLETHS, Smith® 37EKLEICEEYEF B biological
filter method &2\ NETEM: 75 B E: activated sludge method H5%8 B B B D 0278 D DEL
DICBEHTH B EBXTVB, L L, ANGEEDOKRKTOREBRE BT 5120Ti,
BRHADKDDOMEEIIFRL TH D, FHEMCORL TRVEELRVALY, T TH
EIHEEOSEELHIE <L, RROBYSER, WEREEOTHE EOMNELH LA
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