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Isolated from Some Streams in Seoul Area

Bong Tack Lim

Instrumental Analysis Division

=Abstract=

Some streams were examined for antibiotic-resistant and transferred resistant patterns during
the period from May to August 1978 in Seoul area. The mean of the total coliforms in the water
was 5.03x 107 per 1.0ml and 10.38 persent of them were resistant to streptomycin (SM). One
hundred and three strains of the SM-resistance were screened for resistant to each of four anti-
biotics :ampiolllin(AP), tetracycline(TC), kanamycin(KM), and sulfédimethoxine(Su). Of these
organisms, 28,16 percent were lower resistant to KM, and 96. 12 percent were found to be highly
resistant to Su. Approximately 98 percent of the SM-resistants were two or more resistant. The
most frequent resistant pattern was 37.86 percent to SM, AP, TC and Su, 23, 30 percent to SM, AP
TC, KM and 18. 45 percent to SM, TC and Su. About 37 percent of resistant strains carried R
factors which transferable by conjugation to Escherichia coli ML 1410. R factors conferring
resistance to SM, AP, TC, SM, AP, KM, TC, and AP, KM, TC accounted for 18.42, 7. 89, and
5.26 percent, respectively, of the tolal R factor detected.
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Fig. 1. Map of section of the sewage streams in the Han-river showing sampling sites.
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Table 1. Water Condisions during the Experimental Periods

Stream Temperatirs pH BOD(ppm) COD(ppm) DO(ppm)
Jungryang T el T.3%£1:2 135:2 51258 76:5E25.72 0.31+0.3
Cheonggye 26.5+1.9 7.4+0.1 87.3%+18.1 118.8+60.3 037,05
Bulgwang 24.8+1.4 7.4120.1 97.5:E22:3 87.0x 8.0 0.71+0.3
Seongnae 23.01+2.7 T30, 86.3+36.9 106.3:35.6 2.00.7
Sadang 22.5+1.0 76501 97.04+28.1 106.0+17.8 0.9+0.1
. Anyang 253518 TE3001 19.54832.3 199. 0+40.5 0.0=x0
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Fig. 2. Relationship between SM-resistant coliforms (%) and water pollution indices.
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Table 2. Distribution of Total Coliforms and SM-resistant Coliforms Isolated from Streams in Seoul Area

Stream Range cﬁ‘iafsci:::l(‘lg/é)
Jungryang 8.2x107/4.7x108—3. 4 105/2. 8% 10° 9.89
Cheonggye 7.0%x108/3.2x107—1. 8% 10%/5. 8x 10° 11.86
Bulgwang 6.7%x10%/2.0x 108—6.5>10%/4. 0% 105 31.59
Seongnae 6.2X10°%/4.7x10%—3.1x10%/1.6x10° 10.80
Sadang 6.8x108/5.2x107—6. 8x 105/4.3x 108 13.11
Anyang 7.0x10%/5.9x10°—1. 1% 10%/4. 4 10° 9.97
Average 5.2x10%/5.0x 107 10. 38

No. of SM-resistants/Total Coliforms in 1.0ml of water.
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Table 3. Resistance to Antimicrobil Drugs of SM-resistant Coliforms Isolated

Resistant strains isolated from
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Res}i’;aut Jungryang Cheonggye Bulgwang Anyang Seongnae Sadang Total
(19)* (21) (14) (25) (10) (14 (103)
AP 14*73. 68° 14 66.67 11 78.57 20 80.00 6 60.00 10 71.43 75 72.82
TC 16 84.21 17 80.95 9 64.29 23 92.00 9 60.00 12 85.71 86 83.49
KM 5 26.32 4 19.05 4 28.57 8 32.00 4 40.00 4 28.57 29 28.16
Su 18 94.74 18 85.71 14 100.0 25 100.0 10 100.0 14 100.0 99 96.12
* Number in parentheses indicate number of SM-resistant strains,
a, Out of SM-resistant strains, number of drug resistant strains.
b, Percentage per SM-resistant strains tested.
Table 4. Restance Patterns of SM-resistant Coliforms Insolated
| No. of strain Total
pattern Ir Ceg Bg Ay Sn Sd No. %
SM AP TC KM Su 5 2 3 8 3 3 24 23.:30
SM AP TC KM — 1 = = == = 1 0.97
SM AP TC Su T 9 4 11 3 5 39 37.86
SM AP KM Su = = 1 = = s 1 0.97
“SM TC KM Su == = =i = 1 1 2 1.94
SM KM Su — 1 — — — — 1 0.97
SM AP Su 2 1 3 1 = 2 9 8.74
‘SM TC Su 4 4 2 4 2 3 19 18. 45
SM AP TC = 1 == — s = 1 0.97
SM Su — 1 1 1 1 — 4 3.88
SM 1 1 = o = = 2 1.94
Total 19 21 14 25 10 14 103 100.0
Jr, Jungryang;Cg, Cheonggye;Bg, Bulgwang; Ay, Anyang; Sn, Seongnae; Sd, Sa dang strem.
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Table 5. Transfer of Drug Resistance of Coliforms to Drug-sensitive E, coli

No. of transferred strains isolated from

Resistant

H Jungryang Cheonggfe Bulgwang Anyang Seongnae Sadang Total
SM 0/192 2/21 4/14 7/25 0/10 1/14 14/103
{— ¢ (9.52) (28.57) (28.00) {(—) (7.14) (13.59)

AP 4/14 12/14 5/11 8/20 1/6 1/10 31/75
(28.57) (85.71) (45, 45) (40. 00) (16.67) (10.00) (41.33)
TC 1/16 4/17 5/9 9/23 0/9 0/12 19/86
(6.25) (23.53) (55.56) (39.13) (=) (=) (22.09)
KM 1/5 2/4 2/4 3/8 0/4 0/4 8/29
(20. 00) (50. 00) (50. 00) (37.50) o) t—) (27.59)
Su 0/18 0/18 1/14 0/25 0/10 0/14 1/99

(=) (=) (7.14) (=) =] =) (1.01)

a, Number of transferred strains/mumber of drug resistant strains.
b, Number of strains(%).

Table 6. Original and Transferred Resistant Patterns of Multiply Resistant Coliforms Tested

Trensferred resitant No. of trensferred

Resistant No. of strains .
patterns patterns strains
SM AP TC KM Su 24 SM AP KM TC 3
AP KM TC Su 1
SM AP TC L
AP KM TC 2
AP KM 2
AP 3
SM AP TC KM 1 AP 1
SM AP TC Su 39 SM AP TC 6
AP TC 2
AP T
TC 1
SM AP KM Su 1
SM TC KM Su 2
SM KM Su 1 X
SM AP Su 9 AP 2
SM TC Su 19 SM TC 1
SM 2
TC 2
SM AP TC 1 AP 1
SM Su 4 SM 1
SM
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