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Antibiotic and Heavy Metal Resistance of Coliform Bacteria

Isolated from Mineral Water

Jee Yeon Jeong - Moon Shik Zong

School of Public Health, Seoul National University

Abstracts

The purposes of this study were to find out the heavy metal and antibiotic resistant coliform
bacteria from mineral water and the resistant factors. For the experiment, mineral water samples
were taken from A area and B area during the period from march to July, 1988.

The results of the experiment were as follows;
. From mineral water, eleven resistant coliforms and one susceptible coliform were isolated.
. All resistant isolates harbored diverse plasmids of ranged ca. 14-54kb.
. Susceptible coliform harbored a only plasmid of ca. 2.8 kb.
. All resistant isolates harbored common size of plasmid of ca. 14kb.

W W N =

. As a result of the transformation and agarose gel electrophoresis experiments, resistant factor
was R-plasmid.

In conclusion, It is suggested that heavy metal contamination of mineral water is the selective
pressure for the plasmid encoding the tolerance. Heavy metal resistance, in some case, is present
with antibiotic resistance.

Therefore, heavy metal contamination of mineral water induces antibiotic resistant bacteria.
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2 1/2H;0, Hayashi pure chemical Ind. f}L‘éF_,’f“ﬁ It PE 3 s HORP R R g 0,5, 7629
EP)E @Mkl #Histel ov Sz MHA S MHB 3 (118}
UTE HUEME o] 2l Ao 8
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Greenberg & o] Fiko]| W} #KE KW Ap bl Al A A A Bk E e 7o) B

B Zdo] miste = Asta g $usl xK8H § WSkl ol
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Table 1. Solvent and diluents for stock solution of antimicrobial agents

Antimicrobial agents Solvent Diluent
Amikacin Water Water
Ampicillin Phosphate buffer Phosphate buffer
pHS8. 0, 0.1M pH8. 0, 0. 1M
Carbenicillin Water Water
Cephalothin Phosphate buffer
pH 6.0, 0.1M
Chloramphenicol Ethanol Water
Gentamycin Phosphate buffer Water
pH8 0, 0. 1M
Kanamycin Phosphate buffer Water
pH 8.0, 0.1 M
Nalidixic acid NaOH, 1N Water
Streptomycin Water Water
Tetracycline Water Water
Trimethoprim NaOH to dissolve Water
0. 05N latic or (may require heat )

hydrochloric acid, 10%
of final volume




tional committee for clinical laboratory
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Table 2. Criteria of resistant strains exp-
ressed by minimum inhibitory con.

centration
(unit :pg/ml)
Antibiotics Resistant
concentration

Amikacin > 16
Ampicillin >16
Carbenicillin > 128
Cephalothin > 16
Chloramphenicol >16
Gentamycin >8
Kanamycin > 32
Nalidixic acid > 16
Tetracycline >8
Trimethoprim ~2/38

Table 3. Criteria of resistant strains expr-
essed by heavy metals minimum
inhibitory concentration

(unit: gg/ml)

Heavy metals Resistant concentration

Cd > 200

Zn > 1600
Cu > 3200
Pb ~ 3200
Al ~ 3200
Sn > 3200

opell Al i3 FE =S ZHshd Fig. 1
I} 2,

. BEHER 4 EE

L KiGeEfel Bk e
K REe] oS BB DL o] A
o EHE 2 st HulE BlE 2 API
20E Kit A% 59 #iRE Sslir o8 @&
7V e SA, dtEEEMR] MRS KBHA
#U S MRSkl ok
SBEE B MM sl o gk API 20E Kit
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Table 4. Experimental bacterial strain

Strain Relevant properties Source
E. coli strain
E. coli Sensitive* B area
E. cols Pbr Cdr** A area
E. coli reference strain ATCC 25922
E. coli M 83 are | (lac pro A, B) rsPL 080 Vieira, J. et al.

lac ZM15 (r*, m*)

Enterobacter strain

Enterobacter sp. Pbr

Enterobacter sp. Pbr TCr

E. intermidium Pbr KMr

E. asslomerans Cdr
Klebsiella strain

K. pneumoni ae Pbr Cdr TCr

K. oxytoca TCr
Serratia sp.

S. marcescens Cdr TCr

Serratia sp. KMr

Serratia sp. Pbr Cdr KMr

S. odorifera Pbr Cdr TCr

A/Hind 11

size marker

B area

area
area

[svIN

KMr B area
A area

B area
A area
B area
A area
Daniels, D_L et al (1983)

* Sensitive : susceptible strain to heavy metals (Pb,Cd)and antibiotics (KM, TC).

% r:resistant strian,

Mineral water

filtration ¢ 0.45 ym filter
LCulture on DL aga?]

1 24hr, at 37C

I Pure culture on DL agar ]

Gram staining
Morphology observation

APl 20E kit test

leentification of isolates

]

Isolation of heavy metals and
antibiotics resistant bacteria

}

LAgarose gel elect rophoresigl

Recipient £. coli JM 83

Transformation

LPIasmid detection 1

Fig. 1. Flow sheet of Experimental procedure,
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richia coli (prob. 56.7 %), Enterobacter in-
termidium (prob. 97. 2%), Serratia odorifera
(prob. 99.8 %), Klebsiella oxytoca (prob. 99.6
%), Serratia sp. (prob. 61.8 %) 9l ou] B A
ol A SrEfey) WL 6~ 120 &4 Es-
cherichia coli (prob. 61.6%), Enterobacter

sp. (prob. 77.1 %), Enterobacter sp. (prob.
17.1%), Enterobacter asslomerans (prob. 84.8
%), Klebsiella pnewmoniae (prop.97.5 %), Se-

rratia marcescence (prop. 98. 6 %), Serratia

sp. (prop. 76.0%) = 5 =2} c}.

2. B 9 FUARMIMYE AR
HE® B HUAEM MRS R Table 67
2ok
< MEelets SR ol whet it ol

S8 @ e, B.coli A9 ANl



Table 5. Typical API 20E test results for the isolates

Strain
Test

B -glactosidase + + 4+ o+ 4 + + i
arginine dehydrolase - - — — — “ _ - — —

!
L
v

lysine decarboxylase - — +
ornithine decarboxylase —

+ + +
n
.

+ +
|
i

+ o+ +

+ 4+ o+

+
citrate - +

production of H,S — - - - = - - - = -

f
l

urease - - - 4 + — _ — _ _
tryptophane deaminase - -
indol + ~
voges —proskauer - +

{
l
|
)
I
!
f
{
!
!

l
!
!
1
i
|
1

+ +

gelatin liquefaction - -
glucose + +
mannitol

+ o+ o+ o+

+
_;_
|
4+ o+
1

inositol — .

o+ 4+
+

sorbitol

+ o+ o+ o+

|

|

I
o+ 4+
R

+ o+
+ o+

rhamnose

|

+ + 4+ +
+ o+ o+
+ + + + +

saccharose —_

+
f
+
+

melibiose

+
|

amygdaline — n +

arabinose -+

|
o+

+ o+
+
+ o+ o+

cytochrome oxidase — -~ - - = — - — - - — -
identification probability (% 56.7 97.2 99.8 99.6 61.8 61.6 77,1 77.1 84.8 97.5 98.6 76.0

+ : positive reaction — : negative reaction

Table 6. Growth response of the isolates to antibiotics and heavy metals (unit: gg/mi)

. Antimicrobial Pb~ 3200 Cd > 300 KM~ 32 TC > 16
Strain

E. coli (1) +
E. intermidium(2) -
S. odorifera (3) +
K. oxytoca (4) -
Serratia sp. (5) - - +
E. coli (6) — - - —
Enterobacter sp. (7) - + - -
Enterobacter sp. (8) - + - +
E. asslomerans (9) ’

I+ + +
b+
+ o+ r

|

+ o+
+

K. pneumoniae (10)
S. marcescence (11) F -
Serratia sp. (12) n

+
+ + o+
|

Pb:lead (I) Cd : cadmium (1) + : growth
KM : kanamycin TC : tetracycline — : no growth

(1)~(5) : strains isolated from A area ground water
(6)~(12) : strains isolated from B area ground water
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Fig. 2.

lane 1 : E. colf(sensitive)

lane 2: /. sp(Pb')

lane 3 : E. intermidium (Pbr, KMr )
lane 4 : £. sp. (Pbr TCr)

lane 5 : E. assiomerans (Cdr)

lane 6 : S. marcescence (CdF TCT)

lane
lane
lane
lane
Jane

lane

7

8 :
9 :
10
11
12

Agarose gel eletrophoresis pattern of plasmids of the isolates.

E. colr (Pbr Cdr)

S. vdorifera

S. sp(Pbr Cdr KMr)

1 K. pneumoniae (Pbr Cdr TCr KMr )
S sp (KM

L K. oxytoca (TCr)

Fig. 3. Transformants on Miiller - Hinton Agar.

=170



Fig. 4. Agarose gel electrophoresis pattern

of plasmid of the transformants .
lane 1,6 :size marker (A1/Hind 1)
lane 2,3 : E. sp. (Pb" TCr)
5 : S.marcescence (Cdr TCr)
4 1 FE. coli (Pbr Cdr)

lane
lane
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