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Pathogenecity and Drug Resistance of Gram Negative Organisms Isolated
from Urine
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This study was performed for the assessing the distribution, drug resistance and its trans-
' fe.rability, ang cell agglutinating ability of Enterobacteriaceae isolated from urine of patients with uri-
nary tract infection. '

Total 164 strains of Enterobacteriaceae includings 91 strains of E. coli, 35 strains of Klebsiella, 23
strains of Proteus, 6 strains of Serratia, 6 strains of Citrobacter, 3 strains of Entercbacier were iso-
lated from urine. . : . o o

In the cell agglutinating tegt, most organisms, except Proteus, showed mannose resistant aggluti-
nation. Among organisms tested more than 20 strains, E. coli showed highest frequency of cell ag-
glutination. In the comparison of cell agglulinating characteristics of E. coli and Kiebsiella isolated
from urine and other sources urinary isolates of E. coli showed higher frequency of agglutination
and greater agglutinating potency than isolates from other sources, but Klebsiella showed little dif-
ference between isolates of urine and other sources. '

Urinary isolates usually showed high frequency of resistance to penicillin(90%), ampicillin(89%),
sulfamethoxazole(699% ), tetracycline(66% ), chloramphenicol{53%), but showed low frequency of
resistance to moxalactam(1% ), amikacin(2%), and nalidixic acid(9% )}, and these resistances were
highly transferable resistance mediated by R plasmid.

Key Words:Mannose-resistant agglutination, R-plasmid.

mannoseo] 23] A EHE mannoseRd T &3
{mannose-sensitive agglutination)4 7 ¢} A 5
A ¢E mannosed] 4 &7 {mannose-resistant
agglutination) o g2 REHEFHT e o

I

FNATEE E coiZ B £ 7)3AUUTFES

REIAE AF e ZYAFe] 48
4 REFYS doddd $H4 Hol K2
A F &30 5 A dojr|d F 2
o] EFo|t AR vlo] o3 Az g 7T
1 QEADANES F2sel dFed RS @
Fate Aol EWA e pilicld Piie 2
EAHANEE EE HYTEY yeast celld] & 2
et FHANYE & gon oAE IYFL

Hadat 19899 129 74

CpiliFelM LEAVMAX REd Fandug

& mannosesi A S FHAFE Kol P opilid
dold e, Iwahig®L2 mannoseZ 774
$ANE YEgie ME, F type Ipilizl )
A4 s2ddFd 8% dEE sl Hem
Bry3lz 9dew], % Hultgreng?& o} pilig
phase variationo] o] e YA EHoie]
o33 AokT BusE 5 opilie Ao gg
Aol wold ok & olF FNATES o




408 o] Z4, MAY, B2, NASF, 045

A9} Edoly R plasmide] &3] of e ok
ol WA4g HolEel, R plasmido] % 7297}

W gom®, ® ozie #uY Sl 4 u}t

Aol HAIH22N FFHTE AT
BEANZZE PP, asoz ZYs zi:az
o Adde 28L BAE7) daMe AEgg
fi}i‘zﬂ%} <] @AM Hasil dA QoA
ofel st o de] FUIEA e S wokh

u}aw S EUE dedde B € FHom
2 EEE St gdAFe gt pili
ol £43% olsfsiv, m 4QFe] kAR
A7 G NN AG Y g ARE BMHgE
T Aol AT o guBde Wz
olsisln ol Fel g ANEWAE A=y
2% How QH,

olo] A ecaud@Rtel g —‘%‘—EI%
2} %}LME_J 39} o]l 411 gRE
o BHES W Mo HELHSS *lzsh,
o] &9 ‘Ehiltﬂfé"&*éﬂ A AEd g A4
el 2 43 L Rusust o

ol

Mz W Ay
- = _

1988'd F4rol84d d4AAMe gBnd @
29l geolA 10°/CFU/mlo} el Hztg A
& Wdoz 483y 4 T& MacConkey
agardlA] £ Eu$d F Oxidation Ferm-
entation mediumol] HEZsle ¥ FEA
g gAstan KIA agarsid FFEES} gas
2 HS #3858 2dsx 4% Agstzr
s ¥E43AE o oL 408 Edwards 2
Ewmg""’] Lennett5-'2*e] 7] &e] 2#A &3 7
5 BASED. AR E coligl Kiebsicllae £
olels E, E §, B, Fubr, A, FPak,
A, ATAY, 71HA, 4F FelAd BAFRH

Ao g RAHEd MELFUL 3N
3 '9*%‘:]‘5' H G 8t df ol -8 59 o).

MZESEHAL

Guinea pig, chicken, sheep, human, ICR
mouseo] X AHWEH HAe ZTe] alserver sol-
utiond FEislad, 4ColA YEugsdEA 30
Aol A}1gatdc) 2k YRS phosphate buf-
fered saline(PBS)= 33] 4§ ¥ H24o
E PBSo) 2%{(V/V)FER HY T E BHAH
&1 Candida albicansi= PBSel| 2x10" CFU/

miEz2 B§FA7 F $FHPA AL
Z+yt-& 10ml brain heart infusion brothel] 2
dtoj 4BAIZLEQ wksl . dulgAE 94
B2l 3le] FA T Ro} PBSo) ok 2.4x10° CFU/
ml(McFarland tube no. 8)5]%=& R {A)7 %
PBSel 2d]&ahjE 2 M 390 k. Mannosei]
4 A4S #3257 84 #& 1.5% D-
mannoseZ} ¥ PBSol U FEE 2 &
sldag. 74 HEpel #HYAL FFA
# 5led silde glassoll A58t 2 A2 micro-
shaker(Dynatech Co)Z 587 38 & 23

#2 8 BRIAAD. $WAE V& WA

HY AAMSe 45z dedsien, $37)
7 Bol4o® dehis 72 2% 2398 7
ARz HIFIAP.

2R
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acid(Na), ampicillin{Ap), kanamycin(Km), ge-
ntamicin(Gm), amikacin{Ak), cephelothin{Ct),
cefamandole{Cf), moxalactam(Mx), trimethop-
rim(Tp}, rifampin{Rf), penicillin(P¢) 0.5 =3
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Table 1. Isolation Frequency of Entercbacteri-
aceae from Urine

Organism . . No. (%) of Strains
E. coll §1(55.5)
Klebsiella 35(20.7}
Proteus 23{(14.0)
Serratia 6( 3.7
Citrobacter 6( 3.7)
Enterobacter 3 1.8)
Total 164(100)
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Table 2. Comparisen of Cell Agglutinating Frequency of Enterobacteriacece from Urine

No. of Percent of Cell Agglutinatling Strains{ % of MRA strain)
Organism Strains

Tested GRBC CRBC SRBC HRBC MRBC Candida
E. coli 91 73.6(14.3)* 76.9.(15.4) 5.5(2.2) 67 0(18 7y 97.1(12.1y  74.7( 5.5)
Klebsiella 35 57.1(22.9) 62.9{(22.00 0(0) 17.1¢ 5.7) 22.9(0) 54.3{0)
Proteus 23 4.3( 4.3) 65.2(65.2) 0(0) 43¢ 4.3} 4.3( 4.3) 174(17.4)
Serratia (] 1000} 83.3(33.3) 0(0) 33.3(0) 50.0{0) 33.3(0}
Citrobacter 6 33.3(0) 33.3(0) 0.0 0(0) 0(0) 66.7(0)
Enterobacter 3 100¢0) 100¢0?} 0¢0) 33.3(0) 33.3(0} 1000}

*9 of agglutinating(% of mannose-resistant agglutinating) strains.
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Table 3. Cell Agglutinating Frequency of E. eoli Isolated from Urine(91 Strains) and Other Source

{56 Strains)

No. (%) of Agglutinating Strain

Degree of
Source Aggluti- -
nation GRRBC CRBC SRBC HRBC MRBC Candida
MS* 29{31.8) 32(35.2) O(0 ) 16(17.6) 13(14.3) 41(45.1)
S ms 25(27.5) 24(26.4)  3(3.3) - 2B8(30.8) 28(80.8) 22(24.2)
Urine MR 6{ 6.6) B6( 6.6) 1(1.1) 7{ 6.6) 4¢ 4.4) ¢ 1.1
) mr 7¢ 7.1 8( 8.8} 1(1.1)  10(11.0) 7( 7.7) 4( 4.4)
Total 67(73.6) 70(76.9) 5(5.8) 61(67.0) 52(57.1) 68(74.7)
MS 4 7.1} 13(23.2) 0(0) 2{ 3.8) 3( 5.4) 24(42.9)
ms 24{42.9) 14{25.0) 00} 18(32.1) 16(28.6) 13(23.2)
Others** MR 000 0(0) 0{0) 1( 1.8} oy o
mr 3( 5.4) 4( 7.1) o) 2( 3.8} 0(0) 00
Total 31(55.4) 31(55.4) 0(0) 33(58.9) 19(33.9) 37(6.1)

*Ms and ms, mannose-sensitive agglutination with high()8) and low({8) titer

mr, mannose-resistant agglutination with High()8) and low({8) titer, respectively.

**Others: pus, wound, ascitic fluid, pleural fluid, throat, ear, cervix, bronchus, sputum, umbilicus, etc.

, respectively : MR and

Table 4. Cell Agglutinating Frequency of Klebsielly Isolated from Urine(35 Strains) and Other Source

© (23 Strains)

Degree of No. (%) of Agglutinating Strain
Source Aggluti-
nation GRBC CRBC SRBC HRBC MRBC Candida
MS* 00 0(Q) a0 60y 000 1{ 2.9}
ms 12(34.3) 10¢28.6) o000} 8(11.4) 8(22.9) 18(51.4)
Urine MR {0} 0(0) 0) 0{0) 0(0) 0(0)
mr 8(22.9) {0 I{0)] 2( 5.7) 0¢0) 0(0)
Total 20(56.1) 22(62.9) 0(0) 6(17.1) 8(22.9) 19¢54.3)
MS 00 o0 0(0) 0(0) 0(0) 0{0)
ms 4(17.4} 5(21.7} 0(0} 4(17.4) 4(17.4) 12(52.2)
Others MR 0(0) 0(0) om oM oM 0(0)
: mr 8(34.8) 9(35.1) 0(0) 0{0) 0{Q) 0c0)
Total 12{52.2} 14(60.8} 0(0) 4(17.4} 4(17.4}

*Abbreviation, see table 3.

12(52.2) |
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Table 5. Drug Resistance of Enterobacteriaceae Isolated from Urine
Na. of No. of Strains Resistant to
Organism Strains -
" Tested Cm Tc Sm Sz Na Ap Km Gm Ak Ct Cf Mx Tp Rf Pe
E. coli 91 52 65 60 69 5 77 51 32 0 28 12 ¢ 4% 4 83
Klebsiella 3B 10 8 13 16 1 28 9 12 0 12 9 0 6 11 34
Protens _ 23 15 23 16 15 3 17 11 4 -0 10 g 0 15 0 16
Serratia 6 6§ 6 5 5 4 6 4 5 2 6 5 0 3 6 &
Citrobacter 6 2 4 3 5 1 5 4 &5 1 6 3 0 2 5 6
FEnterobacter ) 2 2 3 3 0 3 2 1 1 2 2 1 2 0 3
Total 164 87 108 100 113 14 146 81 59 4 64 40 1 73 26 148
(%) 53 66 61 69 9 8% 49 36 2 39 24 1 45 16 '9¢

Table 6. Frequency of Conjugated Transfer of
Drug Resistance of Enterobacteriaceae

No. of No.(%) of

Organism SI;II_O:;’n Strains Transfer-
_ Tested able Strain
. ML 1410 41  29(70.7)
£. Coli RG 488 73 50(68.5)
. ML 1410 14 11(78.6)
Kiebsiella  p ya8 19 7(36.8)
ML 1410 18  10(55.)
Proteus RG 488 3 o( 0)
. ML 1410 3 3(100)
Citrobacter  pry 4gg 1 1(100)
Serratia ML 1410 . 2 2(100)
Enterobacter RG 488 2 2(100)
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AT vl Fe #57 di7F 8vinke
we $AMNE JEhG.

w¥e FUNAFE UYL AT EE
AL Blo} Zhhol Wi g A e HA ISR AF
EMICYE T8 2 & NCCLSS 715
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o]t} Misuhashi+=? 19693 E. colie] 48%, Kt
ebsiella®] 42.8%, Proteus®] 11% 7} #|JA L
Adesdvty nausigon, 5L 198440
E. coli®] 48%, Klebsiella2] 57%, Proteuse) 25%
7t FANE & @‘é"‘]ﬁ‘:}'ﬂ Hased 2
A E colia} 29 ML 14106) 70.7%,
RG 4889l 68.5%, Kiebsiellu®l # & ML 1410
o] 78.6%, GR 488 36.8%, Proteus?| 2%
ML 14109 55.6% &2 o|& H o w3} 4g3
& 4 ASE S YeERol(H 6) oy HY
4 R plasmid’} FARFYE 7jH4a7 &
ko] A WL ADEY L2AUFEA
9 AR RelA Pl FAF Bz
HEo HAd dFAE Adslo zasls 3
o] i 9 Zasicty sk

A7k B odde Ao agal guasd

< W7} mannose A4 S-AE HolE type
I pilig @Wel 712 glow, AT A
golA EHE el 7E A
AEGEHS AESANEY 58 29 3
A% type T pilizh FulAlge 48y g2z
59 o F83F g A2 AgsHn,
o] TE9) FAWGAol AA vl Zratm
AL E I Ao YAt AGAe) Holge B
o A &4 FoaAl "o olM olHF HE
£ 2l N2 s 7151101: gHe2 Alg g,

4 B

2 E7AFe F0990 HE AT o
AEL oI oz FARAYT WA
94 ARE #otale o AR gAe vdsn
2}. Aot BEg 4% aAdAFe g4
52 MELHHEH, FTFALTAEA 2 A
J%E%*é'“?ﬂ“_ qlen, o5 HELAME
2 olgo HAA B3Ed vmsldr,

T 16457 Bl dewd olF E colivt
9135, Klebsiella?} 352, Proteus’} 237, Ser-

ratia?} 67, Citrobacter?} 63, Fnterobacter?} -

AT o8 JaY ga=2739%9 Hq
£ olslste 3 Wier Ax$Fd8s %
ste] o] g¢] HELAFDI MELEYNEES #
el o, dA ASHYTE ANy mE
FTAAEE $HAYE & Yo, 205 o]y
28§ FFoA E coie}}- 71 5L gEe
ARIEE B :

SR U4E B Proteuso] 8ol = mannoselﬁ
A 23Y 2 mannose?t 4 LN E @ol
Heal type I piliZ 71070l o #e&g & &=
ARk QoA Baw itz AERdAAM B
S 7o NESPAE 2§ A3, Klebsiella
o] 3§ 2 Aol ol Yot £ coliz
ftefirel Ve A A BElarol vl AxgA
H FENE e =A vhebskoh

FRAL FAR NG AR LNE 4§
g Ao, L WY S RolE A& pen-
icillin, ampieillin, sulfamethoxazole, letracycline,
chloramphenicol 5 ¢. 2 zv7] F A3 2 90%, 89
%, 69%, 66%, 53% 7} WA S Rgow, 74
Aol F& A 2+ moxalactam, amikaecin] na-
lidixic acid5 2.8 2+ 1 FAFe 1%, 2%, 9%
T WA S Btk AR TE B R coli= 70,
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oA, A4, HER, AN, 4B

7%, Klebsiella: 78.6%, Proteus 55.6%7)
ML 14109 A4 & AEA7= F H4E9 U
AAeNEs} i g4 e

ol4e A#E FHEW, AFITFA FHA
Fol 220495 E F¢dd type 1 pili7} vl
¢ Z2a% 9 Ao ARHY, o5
AN AT N dgdel HAd vis] F7
gHol 7l 9188 Kol oo thF diFo] AlF
% Aog A

Y
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