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Table 1.Biochemical Characteristic of Escherichia coli

Strains **

=
8
=
&
:
&
=
K

Ciarsdtedinies EN EV EL
CPS(186)# ﬂwﬂ-%w?s:ﬁs cps109)| ¥ 1) - €F § Totatcazn)| cpscun [y S Totar152) Standard *
=K 5C 2.7)] - 0 5C 2.4) 0 0 3D 213 [ 80 5:3)
H —/AG 8C 4.3)| 20 8.3)| 10C 4.8)| 50C 45.9) | 11¢ 61.1) 61C 48.0) [112( 95.7) | 31C 88.6) (143( 94.1) A/AG
A/ AG 166( 89.2) | 22C 91.7) |188( 89.5)| 59( 54.1) | 7( 58.9) 66C 52.0) | 1( 0.8) 0 1 0.7)
A/A 7C 3.8) 0 7C 3.3) 0 0 0 0 0 0
Motility 159C 85.4) | 16( 66.7) (175( 83.3)| 93( 85.3) | 15( 83.3)108C 85.0) | 84C 71.8) | 27( 77.1)|111( 73.0) v
Indole 179C 96.2) | 24(100.0) [205C 96.7)(109(100.0) | 18(100.0)127(100.0) [107C 91.5) | 31C 88.6)|138( 90.8) v
- M.R. 186(100.0) | 24(100.0) [210(100.0) [109(100.0) | 18(100.0)/127(100.0) {117(100.0) | 35(100.0)|152(100.0) 3
V.P. ) 0 0 0 0 0 0 0 0 oo
Simmons citrate 0 0 0 0 0 0 0 0 0 —
H,S 0 0 0 0 0 0 0 0 0 —
Adoni tol 5C 2.7 1C 4.2)| 6C 2.9 1C 0.9)| 5( 27.8) 6C 4.8)| 2C 1.7)}| 2( 5.7)| 4 2.6) -
Dulcitol 81( 43.5) | 8( 33.3)| 89( 42.4)| 37C 33.9)| 3( 16.7)| 40C 31.5)| 29C 24.8)| 1C 2.9)| 30C 19.7) \
Inositol 17C 9.1) 0 17C  8.1)| 13C 11.9) 0 13C 10.2)| 1C 0.9)| 1C 2.9)| 2¢ 1.3) -
Lactose 180C 96.8) | 23( 95.8) (203 96.7)| 83C 76.1)| 15C 83.3)| 98( 77.2) 0 0 0 +
Manni tol 186(100.0) | 23C 95.8) [209C 99.5)|109(100.0) | 209C 99.5)127(100.0) |116C 99.1) | 33C 94.5)|149( 98.0) +
Salcin 29C 15.6) | 4C 16.7)| 33 15.7)| 33( 30.3)| 33( 15.7) Q 20 1.7) 0 2( 1.3) v
Sucrose 107C 57.5) | 11 45.8) [118( 56.2)| 63C 57.8)| 118( 56.2)| 72C 56.7)| 23C 18.731 7C 20.0)| 30¢ 19.7) v
Sorbitol 178C 95.7) | 21C 87.5)|199C 94.8)|108C 99-1)| 18(100.0)[126( 99.2){111C 94.9) | 30( 85.7)|141C 92.8) v
Arabinose 184( 98.8) | 24(100.0) |208C 99.0) |107C 98.2)| 18(100.0)(125C 98.4) [116C 99.1) | 34 97.1)[150( 98.7) +
Raffinose 82( 44.1) | 7C 29.2)| 8% 42.4)| 65( 59.6)| 9( 50.0)| 74C 58.3)| 32( 27.4)| 10C 28.6)| 42( 27.6) v
Rhamnose 166( 89.2) | 17C 70.8)|185( 87.1)| 95 87.2)| 11C 61.1)[106C 83.5)|117(100.0)| 27 77.1)|144( 94.7) '
Xylose 185( 99.5) | 23X 95.8) (208( 99.0){109(100.0)| 18(100.01|127(100.0)|114( 97.4)| 33( 94.5)|147C 96.7) ?

*Enteric Bacteriology, DHEW-PHS -CDC Atlante Ga, 30333 July, 1975.
# Number of positive strains; figure in parentheses indicate percentage.
**Strains which developed normal (EN),variable (EV)and colorless colonies on EMB agar.
Capsular polysaccharide-synthesizing Escherichia coli (CPS strains) was induced by proteose-peptone No. 3
glycerine salt agar.
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Table 2. Susceptibility to 8 Antibiotics of Escherichia coli

Drué‘ Strains * MIC (pg/ml) " Geometric #
(No. of strains) 1> 2 4 8 16 32 64 128 > 128 mean MIC
EN|CPSTi86) 52¢ 21 1 4 2 106 39.3

NON-CP$(24) 7 2 11 13 40.3
CPS(I09) T % 6 1 35 2 50 24.3

OTC | EVINON- CP§(18) 8 2 1 7 17.3

ELICPS(II9) 9 4 4 5 2 5.4 3 43 18.3 |

NON-CPS(36) | 2 14 1 1 1 2 1 14 19.8 |

}

EN|CPS(186) 71 8 18 9 1 3 3 4.0 |
NON- CPS(24) no12 1 3.0
CPS(109) 30 35 24 11 7 1 1 5.4

CEF | EVINON-CPS§(18) 6 4 2 5 1 5.7

£L[CPSTII9) 30 40 21 20 3 1 2 2 2.5
NON-CPS(36) | 14 14 4 2 1 1 1.7

N CPSTI86) 4100 7 35 13.4

NON- CPS(24) 7 14 -1 2 9.0

AP |£v|CPSC109) 2 28 21 2 56 54.9
NON- CPS(18) 1. .5 & 7 35.9
£LICPSQ19) 8 20 27 2 62 55.6

NON- CPS(36) 2 12 8 2 12 30.8
ENICPS(I86) 2 58 88 10 % .1

NON- CPS (24) 1 8 11 3 1 7.6

kA |gvICPSC109) 31 53 2 23 13.8
NON-CPS(18) 5 7 1 » 5 18.0
EL|CPSC119) 768 11 1 1 31 12.5

NON- CPS$(36) 1 22 4 9 12.0
En|CPSTIB6) 34 119 29 2 2 %)

NON- CPS$ (24) 5 18 1 3.6

N CPS(109) 11 8 7 2 2 1 5.0

NA" |EVINON-CPS(18) 117 3.9

ZL|CPST119) 17 8 o 1 1 1 1 3 5.1

NON-CPS(36) 7 24 4 1 4.2
EN[CPSTI86) 1 7 100 6 18 5.5
ENINON-CPS(24) 2 10 10 2 5.7
CPS(109) 40 27 41 1 4.1

GM  |EVINON-CPS(18) 6 2 10 4.7

£LICPST119) 2 42 55 17 2 1 3.5
NON-CPS(36) | 2 16 14 4 2.8
En|CPSTI86) 1 41 109 32 3 3.9
NON-CPS(24) 5 14 4 1 4.1
CPS(109) T 46 49 9 1 3.0

TO  |EVINON-CPS(18) 0 7 1 2.8

EL[CPS(119) 3 49 60 5 2 3.0

NON-CPS(36) | 1 15 20 2.8
En[CPST186) 1 64 & 34 2 7.2

. NON- CPS(24) 13 5 "6 6.5
CP5(109) P 15 4 37 14 2.6

AM EVINON-CPS(18) | 6 1 9 2 3.2
EL[CPS(119) 41 61 15 1 1 1.4

NON-CPS(36) 20 11 5 1.0

*See table 1 for strains description.
**OTC :Oxytetracycline; CEF :Cefazolin; AP :Ampicillin; KA:Kanamycin; NA:Nalidixic acid; GM:
Gentamycin; TO:Tobramycin and AM: Amikacin.
# For calculation of the geometric mean MIC, a value of 256 pg,/ml was used in all cases where
* the MIC was=128 pg /ml .
Number of strains.
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Fig. 1, Distribution of CPS strains' of Escherichia coli to 8 antibiotics.
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Table 3. Resistance of Escherichia coli to 8 Antibiotics

%M 51.29% > HxEKA23.29%, CEFR
10.9% ~ AMJE12.3 %> [fiNA~ GM % TO
BNTHNGED.3%~ 5.3 %K 1.4 % FHEK
e 6 6 R — Dk RO BAS [F 2 43S » A%
CEF {44 E V{520.5 % » EN{57.6
%K EL{56.5%>» GM: EN{59.5 %>
E V{50.8 %% EL{51.9%> AP : EN{}
21.4%s EV{571.7% K EL{572.9%
s AM : EN{£20.0% > EV{512.6 %X
EL{50.6% o

C P S %34 £ Ak KB SRR -
{HICASBARE » Wi A P i ¥k E NREZ C P
S#ENON—CP S#k4r 7ilk 22. 6 4% 12.5
% EVHEG 72.5 %% 6.7 %1% E LEEE&(L
76.5 %K% 61.1% > (BIREREE » 1 OTC
VENEZ CP Sk {ON—C P S#ZittE
A 53715 60.8 %K% 62.5 % » E VHEk55.1
9T 44.4 %R E LB 47.8 %% 50.09 o
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Strains * Antibiotics *
(No. of tested'
strains) OTC CEF AP KA NA GM TO AM
CPS(186) 113(60.8) #| 16 (8.6) 42 (22.6) | 38 (20.4) | 4 (2.2) 18 (9.7) 3 (1.6) 36 (19.4)
EN| NON-CPS(24) 15 (62.5) |0 3 (12.5) | 4 (16.7) | O 2 (8.3) 1 (4.2) 6 (25.0)
Subtotal(210) 128(61.0) |16 (7.6) 45 (21.4) | 42 (20.0) | 4 (1.9) 20 (9.5) 4 (1.9 42 (20.0)
CPS(109) 60 (55.1) (20 (18.4) |79 (72.5) | 25 (22.9) | 8 (7.3) 1 (0.9 1 (0.9 14 (12.8)
EV| NON-CPS(18) ‘8 (44.4) (6 (33.3) |12 (6.7) 6 (33.3) |0 0 0 2 (11.1)
Subtotal(127) 68 (53.5) |26 (20.5) |91 (71.7) | 31 (24.4) | 8 (6.3) 1 (0.8) 1 (0.8) 16 (12.6)
| CPS(119) 57 (47.9) |9 (6.7) 91 (76.5) | 33 (27.7) | 10 (8.4) 3 (2.5) 2 (1.7 1 (0.8)
EL NON-CPS(_36) 18 (50.0) |2 (5.6) 22 (61.1) | 9 (25.0) | 1 (2.8) 0 0 0
Subtotal(155) 75 (48.4) |10 (6.5) 113(72.9) | 42 (27.1) | 11 (7.1) 3 (1.9 2 (1.3) 1 (0.6)
CPS(414) 230(55.6) |45 (10.9) | 212(51.2) | 96 (23.2) | 22 (5.3) 22 (5.3) 6 (1.4) 51 €12.3)
T2l NoN-cPS(78) | 41 (52.6) |8 (10.3) |37 (47.3) | 19240 | 1 (13) | 2 2.6 | 1 (1.3 | 8 (10.3)
*See tables 1 and 2 for definition of antibiotics abbreviation and strains description.
# Number of strains; figures in parentheses indicate percentage.
i OTC K AP AR M 48 i ;&4 55.6 B HEK A5 B 1 8 WEDUAE SR I HEAE & 4

A KK Pas o 492 bt 8 MEpUAREL
B (15 37 . 4 % » Sl B2t
45.7 % » BUBEX 1R B CRAE RH 2 A
MRS » FERFIMERSE : AP~ OTC
AM~CEFRK ASHARPEN#H EV
HEME LEEA(538.1 %~ 36.2 %K% 31.0
% » 2RIt b L E VEEZ 2 Bl A i
®{dh 52.7 % » Rl E Nk E Loy flfh
38.2%~50.3%o
EL B A R E VEEZ CP Sgk52.2

BIHEEFBNON—CP SH55. 4 4EsH » K&
flANE N#E & E L ##C P Stk Z it R NO N
—CP SHRR » Hm 750238, 1 k%
37.5%~ 52.0 & 44.5 9% o LIS MRS
H1414 $RC P Stkeb » it {4 190 £k
45.9 9) » TINON—CP S #> 78 #h(k 35
B 44.9% ) » & A AR R
ﬁo



Table 4 Pattern of Resistance to 8 Antibiotics of Escherichia coli

TRIRMEABBARE 28 ( X )

Patt-| Combination * Strains = Total

ern EN EV EL
AP 4 27(3) # 30(7) | 61€10)
OTC 51(8) 12(2) 6(4) 69(14)
AM 6 6

1 | CEF 1 1
KA 2 1 3
Subtotal 62(8) 41(5) 37(11) 140024)
Percentage 33.3(33.3)| 37.6(27.8)] 31.1(30.6) 33.8(30.8)
AP ,0TC 11(2) 16(2) 24(3) 51(7)
AP ,AM 2 2
AP, CEF (D (D) 1(2)
AP ,KA 1(2) 6 7(2)
AP ,NA 1 )
OTC,AM 4(2) 3 7(2)
OTC,KA 10 3 13

2 OTC,NA 1 1 2
GM, AM 5 5
AM ,KA 2(1) 2(1)
CEF,KA 1) (€5,
‘Subtotal 33(5) 25(6) 33(4) 91(15)
Percentage 17.7(20.8) [ 22.9(33.3) | 27.7(11.1) 22.0(19.2)
“AP,O0TC,GM 1D 1C(1)
AP,0TC,AM 3 3
AP ,0TC,CEF 4 4 (@) 91D
AP,OTC,KA 6 5 12(8) 23(8)
AP ,OTC,NA 1 1 2
AP, CEF,KA 3 2 5

3 | AP,.KA,NA 3 1 4
OTC,TO,KA 1 1
OTC,GM . AM 5(1) 5(1)
OTC,AM, CEF €)) €))
OTC,AM, KA 1(1D) 1(1)
GM, AM, KA 1(1) 1(D)
Subtotal 19(3) 19(1) 17C10) 55(14)
Percentage 10.2(12.5) | 17.4(5.6) | 14.3(27.8) 13.3(17.9)
AP ,0TC,TO,CEF 1 1
AP ,0TC,TO,KA 1(1) 2 31D
AP,0TC,GM ,KA 1 1
AP,OTC.GM,NA . 1 1
AP ,0OTC,AM, CEF 1 3. 4

4 AP ,OTC,AM,KA 2 2
AP,OTC,CEF,KA 5 4(2) 1 11(2)
AP ,0OTC,KA,NA . 5(1) 5(1)
AP,GM, AM, CEF 1 1
AP,CEF,KA,NA 1 1
OTC,GM, AM, KA 3 3
Subtotal 13(1) 8(2) 11(1) 33(4)
Percentage 7.0(4.2) 7.3(11.1) [9.2(2.8) 8.0(5.1)
AP ,0TC,GM, AM, CEF 1 ¥
AP ,0TC,GM, AM,KA 1 1
AP,0OTC,GM, CEF,KA 1 1

5 AP,0TC, AM, CEF ,KA 1 1
AP,OTC,AM,KA,NA 1 1
AP ,0TC,CEF ,KA,NA 1 2 3
AP,GM, AM, CEF ,KA 1 1(1) 2(1)
Subtotal 5 4(1) 1 10C1)
Percentage 2.7 3.7(5.6) 0.8 2.4(1.5)
AP .OTC,GM, AM, CEF,NA 11 1

6 AP,OTC, AM, CEF,KA,NA 1 1
Subtotal ) 1 A 2
Percentage 0.9 0.8 0.5
AP,0TC,TO,GM, AM, CEF ,KA |1 1

7 Percentage 0.5 0.2
Total 133(17) 98(15) 100(26) 332(58)
Percentage 71.5(70.8) [ 89.9(83.3) [84.0(72.2) 80.2X(74.4)

*See tables 1 and 2 for definition of antibiotics abbreviation and strains description.

# Number of CPS strains; figures in parentheses indicgte NON-CPS strains.
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Table 5. patterns of Resistance to 8 Antibiotics of Escherichia coli

Strains * Combination **
(No. of tested
strains) 1 w2 3 4 5 ) 6 7
CPS(186) 62 (33.3)% | 33 (17.7) 19 (10.2). 13 (7.0) 5 (2.7) 0 1 (0.5)
EN NON-CPS(24) 8 (33.3) 5 (20.8) 3 (12.5) 1 (4.2) 0 0 0
Subtotal(210) 80 (38.1) 38 (18.1) 22 (10.5) 14 (6.7) 5 (2.4) 0 1 (0.5)
CPS(109) 41 (37.6) 25 (22.9) 19 (17.4) 8 (7.3) 4 (3.7 1 (0.9) 0
EV NON-CPS(18) 5 (27.8) 6 (33.3) 1 (5.5) 2 (11.1 1 (5.5) 0 0
Subtotal(127) | 46 (36.2) 31 (24.4) 20 (15.7) 10 (7.9) 5 (3.9 1 (0.8) 0
CPS(119) 37 (31.1) 33 (27.7) 17 (14.3) 11 (9.2) 1 (0.8) 0 0
EL NON-CPS(36) ‘11 (30.6) 4 (11.1) 10 (27.8) 1 (2.8) 1 (2.8) 0 0
Subtotal(155) 48 (31.0) 37 (23.9) 27 (17.4) 12 (7.7) 2 (1.3) 0 0
Terkt CPS(414) 160(38.6) 91 (22.0) 55_(13.3) 32 (7.7) 10 (2.4) 1 (0.2) 1 (0.2)
NON-CPS(78) | 24 (30.8) 15 {19.2) 14 (17.9) 4 (5.1) 2 (2.6) 0 0
*See table 1 for strains description.
**See table 4 for drug combinatious.
# Number of strains; figures in parentheses indicate percentage.
Table 6 Gemetric mean MIC of CPS and NON-CPS strains of Escherichia coli
Geometric mean MIC (ug /ml)
Drug* EN EV ) EL
CPS NON-CPS Total CPS NON-CPS Total CPS NON-CPS| Total
AP 13.4% 9.0 9.9 54.9 35.9 51.7 55.6 3.8 48.5
OTC 39.3 '40.3 39.4 24.é 17.3 -23.2 18.3 19.8 1751
KA 11.1 7.6 10.6 13.8 18.0 14.3 12.5 12.0 12.4
NA 4.2 3.6 4.1 5.0 3.9 4.8 5.1 4.2 4.9
CEF 4.0 3.0 3.8 5.4 5.7 5.4 2.5 1.7 2.3
GA 5.5 5.7 5.5 4.1 4.7 4.2 3.5 2.8 3.3
TO 3.9 4.1 3.9 3.0 2.8 3.0 3.0 2.8 3.0
AM 7.2 6.5 7.1 2.6 3.2 2.7 1.4 1.0 1.3
Mean 7.9 6.8 6.8 8.3 7.7 8.2 6.6 5.5 6.3

* See table 1 for definition of antibiotics abbreviation and strains description.

# pg/ml
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Table 7. Geometric Mean MIC of Clinical and Healty Human

Isolates of Escherichin coli

Durg® ) ‘ Strains™ Clinical Healty human (Rectal swab)
isolates "EN EV EL
1 CPS 165.2 39.3 24.3 - 18.3
NON-CPS 18.7 40.3 17.3 19.8
o CPS 502.5 13.4 54.9 55.6
) NON-CPS 88.6 9.0 35.9 50.8
- CPS 161.9 11.1 : 13.8 12.5
NON-CPS 23.2 7.6 18.0 12.0
NA CcPS #1075 4.2 5.0 5.1
NON-CPS 7.5 3.6 3.9 4.2
ik CPS 12.6 4.0 5.4 2.5
NON-CPS 14.3 3.0 5.7 1.7
i CPS 3.4 7.2 2.6 ‘ 1.4
NON-CPS 3.6 6.5 3.2 1.0

* See table | for definition of antibiotics and species abbrivations.

#» Strains which developed mucoid and non-mucoid colonies on proteosepeptone No.3 glyeerine salt agar.
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STUDIES ON PATHOGENIC ESCHERICHIA coLl (X).

THE ANTIBIOTICS SUSCEPTIBILITY OF CAPSULAR
POLY-SACCHARIDE-SYNTHESIZING ESCHERICHIA COLI IN HEALTHY CHILDREN

Cheng-Chuang Tseng

SUMMARY

According to the character of colonies on the EMB .agar medium, the Escherichia
coli classified into three groups, i.e. strains which produced black, metalic sheen
colonies on the EMB agar medium were classified as EN group, strains whose. colonies
showed wvariable color as EV group, and those which produced grey white colored
colonies as EL group. The isolated strains were more susceptible to Gentamicin,
Tobramycin and Amikacin, less susceptible to Cefazolin and Nalidixic acid, least
susceptible to Kangmycin, Ampicillin and Oxytetracycline. The MICs of the 8 tested
antibiotics  for the isolated strains mostly lay in the range of 2-8 pg/ml or > 128
£g/ml. The geometric mean MIC of 8 antibiotics for EN group was 6.83 Hg/ml, for EV
group was 8.19 pg/ml and for EL group was 6.32 fg/ml, which showed some degree of
drug susceptibility. However, drug sensitivily test is recommended before applicatibn of
antibiotics such as Oxytetracycline, Ampicillin, Kanamycin, Cefazolin and Nalidixic acid.

With respect to their multi-drug-resistance combination, the capsular poly-saccha-
ride-synthesizing (CPS) strains were found to have higher percentage of
multi-drug-resistant strans than the NON-CPS strains. For example, in the EN group,
38.1% of CPS and 37.5% of NON-CPS were multi-drug-resistant, and in the EL group,
52.2% of CPS and 44.5% of NON-CPS were so. Only in the EV group, 52.2% of CPS and
55.4% of NON-CPS were multi-drug-resistant. Of the total 414 CPS strains 190 strains
(45.93) were multi-drug-resistant, . whereas only 35 (44.9%) out of the 78 NON-CPS
strains were so. The high percentage of the multi-drug-resistant strains was due to the
fact that the MICs for the most of strains lay within the range of 2-16 Hg/ml.

The geometric mean MIC of the total 414 CPS strains was 7.6 HMg/ml, higher than
that of total 78 NON—CPS strains (6.4 ¢g/ml). The géometric mean MICs of the CPS and
NON-CPS strains in the EN group were 7.9 fg/ml and 6.8 pg/ml respectively, those in
EV group were 8.3 fg/ml and 7.7 pg/ml, in EL group were 6.6 #g/ml and 5.5 Hg/ml
respectively. There-fore, the CPS strains had higher resistance threshold than
NON-CPS strains, but not so distinctly, they still had some degree of susceptilility to
the tested antibiotics. .
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