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EER AL AT R B disc d|ffu5|on technique 2 PCR = ;2 » iz {744
7% mﬂ‘)» th2 pid Fat A T2 de iR o < R F dnd R AR MRk SR BT 0 AT
% = fa4nd % ¢ 1 cefotaxone ~ chloramphenicol & 42 &% %~ % 4% {7 fog ie*
pcd o xR EFA F At (A FlHR R ¢ 0 AT EE ¥ tetracycline ~ streptomycin Fi
% 2L FtetA 2 StrA T { JF » 2. 35 3o d &Pl & 17 oo ¥ tetracycline £ &t % #42_ E. coli,
A1 RE 2 Rig-k 2k (Influent) § 36+ % 3 (Lagoon) ® F 72 & & free water
surface flow (FWS) # 4 66 & ; subsurface flow system (SSF) * 4,3 35 4 ; @ Bt A
kak (Effluent) B3 2tk o ¥F streptomycin £ @5 {+2_ E. coli, & % 1 & 2 K&Kk
g@é\éﬂ%&/ﬁ L 344k F 3 G 69tk FWS ¢ 5 601‘%,SSF P4 29 A
s K Pl R ¥R 0 2 StrA 22 % &t X (22 F]2 E. coli.
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A7 3 i€ * disc diffusion technique Blz&d A 1B A 3z 312 tR = % % 7

2 fnd E X sk o @ % 2 Fid % 4~ w5 cefotaxone(CRO) ~ chloramphenicol (C)
nalidixic acid (NA) ~ tetracycline (T) ~ streptomycin (S) ~ampicillin (AM ) ~ gentamicin (GM)
F-ofARTRP SRR FAI IR 2 F o 2 F i B E ik NCCLS £ 2
AFT R RS SR RS 2 @< A2 R 12 R(resistant), I(intermediate ), S(susceptible )
2R RARR AT 2 o

R Sk 17 i s disc diffusion technique it iRl % %5 1% 2 LB & L
b PCR 2 2RI A LIRS k3L drz S Al Faf X AT AT E
* tetracycline ~ streptomycin & fa¥i4 % A FltetA 2 StrA if L iF » 2453 -

~ BB
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(2) E. coli %8 DNA e -kf2i%2 @&

& Luria-Bertani broth F§ e 33 & 2. = % & 7 (E. coli)> 2 4pl iz 40 196ml & F-k >
i *“Ff:ﬁ g ¥ (Eppendorf)® 8 & 353 {5 > 22 100°C-kis @ # 10 » 45> £ 5 1000 rpm
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(3) PCR 313 (primes) 2 33+
/@’# E. coli 22 % @ X A FlH& i) 2 primers TR PIF % 0 444 Streptomycin
2 M AT EE 0 strACT L el A ) 0 A Tetracyclin a5 (B2 tetA % Rl &
T] <37) » PCR primers & #|4c™ #¢7 :
StrA 2F_1>5’-CCTGGTGATAACGGCAATTC-3’
2R : 5’-CCAATCGCAGATAGAAGGC-3’
tetA TetA-L : 5°-GGCGGTCTTCTTCATCATGC-3’

—>
TetA-R : 5’-CGGCAGGCAGAGCAAGTAGA-3’
BRI S P

(4) Polymerase chain reaction

P~ % 4% F( E. coli) DNA #e -k f#i% 10 pl > 4c » 10mM dNTP 1pl- 10x PCR
buffer ( £ Mg 2% &) 5ul > 4~ & plprimers - Tag DNA polymerase % &
kI B X A S0l g g 2~ Microprocessor Controlled thermal cycler (Gene Amp
PCR system 2400 > Perkin Elmer CT, USA) A= 8 3 94°C » s £ 2 » 48 > &% 94°C >
40 #y > & DNA & B = H 3% > 41 "R 55C 50 F) 0 i{TAEE (T (anneallng) EF
EEFREE® 72°C, 50 ) B te 1 T2°CH4F 2 24818 (F% = 2o 4ept & 32 {7 30cycles:
TF AR MARN R o AT B?%B’» 10ul % & pxsasd & A $ > 11 2.5 % agarose gel
* 1 X TBE buffer ¢ i& {7 % /& & 45 > 5 ethidium bromide % ¢ & > % »% UV box BL.% 4
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(1) @ 3 disc diffusion technique ]

# 34 disc diffusion technique |3# > &4 F s #7& * = fafid % ¢ 11 cefotaxone~
chloramphenicol % 4% 2 2 & 5 g drd|>ct (4rk 1)

(2) Ploymerase chain reactlon (PCR) method 3

~F 5&‘,% h oy ﬁl] * i@ sidisc diffusion technique i # iR + % 1% F2 % % @ X 14
“ho A PCR 2 2 Hip) A 1Rk kA A B FRA F AR AT A
% tetA -~ StrA & ﬁéim* FATELFE 2771 o 0 RS F BREkE
(Influent> 126 Bl = R F 81 =8 ) a3 48t~ 5% > 5 & (75.00 % )
tetAgenet T 2 F > § "3 (B4 S 225 =8 ) #ra gd 102 4k % 5>
3 724k (70.58 % ) ¥ tetAgenet & 5 J& > 4 Free water surface flow system (FWS >
BB 26-9 8 ) ~3tz 954~ %5 > F 661k (69.47 % ) % tetAgenet &
& F & > o subsurface flow system (SFW > B = # & 2. 10-11 =% ) ~ 32 63 th*
¥4 7 7 351tk (5556 % ) #ftetAgenet & & & & o @ B fs -k (Effluent) #7
AU AR B FR G 2HKE F tetARE E A AT



Table 1. Antimicrobial resistance of E. coli strains isolated from
constructed wetland
Numbers (%)® of resistant isolates obtained from

Antimicrobial agent

Influent Lagoon FWS SSF Effluent
(amt per disk) N=48 N=102 N=95 N=63 N=4
R 1 S R | S R I S R | S R I S
Disk diffusi~
CRO® 2 7 39 0 32 70 5 24 73 8 16 39 0 2 2
c 6 6 36 12 22 68 14 12 69 12 20 31 0 3 1
NA 9 29 10 17 69 16 19 51 25 22 25 16 3 1 O
TE 10 26 12 23 60 22 25 46 24 25 17 21 1 3 O
14 23 11 20 56 19 30 47 18 31 22 10 3 1 O
S 18 15 15 38 43 21 36 44 15 38 14 11 4 0 O
QM 19 15 14 46 37 19 46 39 10 38 25 0 4 0 O

% All fractions of Numbers are constructed wetland

P R: resistant strains, | : intermediate, S : susceptibility,

‘CRO : cefotaxone, C : chloramphenicol, NA : nalidixic acid, TE : tetracycline,
AM : ampicillin, S : streptomycin, GM : gentamicin,

(2) Polymerase chain reaction (PCR) method ip|3&

Table2. Frequency of antibiotic resistance determinants streptomycin
isolated from constructed wetland ®

Influent Lagoon FWS SSF Effluent
N=48 N=102 N=95 N=63 N=4
tet A 36 (75% ) 72 (70.58% ) 66 (69.47% ) 35 (55.56% ) 2 (50.0
% )

str A 34 (70.83% ) 69 (67.64% ) 60 (63.15% ) 29 (46.01% ) 0 (0% )

“Values correspond to frequency ( % ) for constructed wetland syste m
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Fig.29 Specificity for PCR detedction of
tetA gene isolated E. coli. Lane a: 100bp
DNA ladderas molecular  weight
marker ; Lanes b : postive control

( BCRC1175 ) , Lanes c: nagtive
control » Lanes d:-h : PCR products
amplified from DNAs of tetA gene of E.
coli isolated from Layout of constructed
Wetland systems.

Fig.30 Specificity for PCR detedction of
strA gene isolated E. coli. Lane
a:100bpDNA ladderas molecular weight
marker ; Lanes b : postive control

(BCRC1175) , Lanes c: nagtive
control » Lanes d:-h : PCR products
amplified from DNAs of strA gene of E.
coli. isolated from Layout of constructed
wetland systems.






