ISOLATION AND CHARACTERIZATION OF PSEUDOMONAS AERUGINOSA
FROM HOSPITALIZED PATIENTS AND WASTEWATER OF HOSPITALS

AND OTHER COMMUNITIES

YUPAWADEE RUTANAWAROPAS
Va

Sy G [ VR N
R e ,.ln_his)

%0

. & - P C') g s A\ ,-,,’/
T G B A ADTE

e e et e ——

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE (PUBLIC HEALTH)

MAJOR IN INFECTIOUS DISEASES

IN
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY

1995

32274



1 2
fodnenfiwuid  mamnuenuacAmnqoeaifaeeitlas  Pseudomonas aeruginosa

2
Nnfiheeeitiees Traennaussgamuiu

§i3w ganf I tim
Uign Inonendaniniiofe ($r5070epddnd)
§11 3 Lantiedaids

AN TN IAURN NN Rwud
oned dandgnd?, M.Sc., (Micro.)
2121770 yage, M.S.P.H. (Bios.)

fuilanSanma@on 24 dhoen w.d. 2538
unaneld

\#8 Pseudomonas aeruginosa tﬁuawan1unw1ﬁa11ﬁﬁatiéﬂu114wﬁ1u1a
1éu1nﬁqa 1ﬂuﬁziaﬁhwu1ﬁﬂu§euqaﬁbndwq 9 WTTIMENNS ua:ﬁaﬁﬁu do (fufad
taiiprim e e mmwiaitendn i uazﬂauawﬁnagﬂuﬁﬁh Tednenmidin
ﬂd1ﬁﬁuﬂﬁﬁqaaQ11qwﬂwuwa ﬁ%&uﬁﬂaﬁLﬁuﬁazﬁbqnﬁn11ﬂauqun11tﬁuﬂ?uwmﬂaﬁt§a1u
sawmariielofle  wnstieadell Wnmsdmnda P aeruginosa 2 ngn  uih
aundsrafs wud o 2. aeruginosa ﬁuﬂn1ﬁh1né4dﬂnxaaaaq6ﬂ1s N
8 Trowna amau 200 1fa usdn 200 1Fp uenENFBE et 320
BN INTINENNAY 8 uﬁﬂﬁuuazquﬁuﬁu 280 8 wky w9 10 Fuesd s

NINGIAN - fvenew w.d. 2536

b 7 b 73 : - .73
wanInvausntBadnyomida P, aeruginosa MmN WEIBB i

¥ L o . . %
MAINTIINIR uazquﬁuﬁuanﬁﬂ1zuuuﬁua uazulifszuuutie  Teswyrawuida 215
b 7] y 1
Fobne  Amfu¥osa:  67.2 TenwmuitdedurdFumnrie  uazetatiwuds

105 #isthy  Aecfludons: 32.8 ﬁqdauﬂwdwuﬂMMNﬁéﬁdwunwsuﬁﬁhuﬁd U5 aa



ii

ar .ls
1 Fadafaddniintanasadranid@ag 3 90 4 Trmeaifsnnsiininedy deh

szl Sefthssfndmminindeasdiunsoasutinu s p. aeruginosa W

aariBnatmswunsneiugraadoainedos 2 38 W Sveuausm
A1l us: pyocin typing 32U wuam Burdsasmuwdnszansas fa
P. aeruginosa Mnfihstugiviissasiyoenna  dasinwamamrmatineafs
usssBem i oo faneiudannimsussssiuganitfoesraeinatudiu
5n11n11ﬁb91, 3Uuuun11ﬁaﬂw UAEANBEEMINTENIBY UM IR TasmrnEnIImy
ﬁbawnaﬂt*ba1aﬁuéa1ngﬂou 1ﬂﬂa11uunnﬁWQﬁuﬁntiba1ﬂﬁu$a1nﬁﬂﬁ§naﬂ11qnn1u13
aauguuuun1ﬁabﬂw uazn11n1=91nn11ﬁbﬂ1ﬂ1qﬁﬁﬂﬁnuﬂﬂﬂﬁgnﬁaﬁt*bﬁ&ﬁﬂenéu e
anpalein  awuaeiudidunIoniaam  pyocin W uassfa®eN pyocin

venfigewaat Faesendanun a1 Tosamnd Aueiu

midmneadelusaeiiuigs P, seruginosa anaoifetipnde
Qannu1ﬂu1n§h Ln11=tﬁbﬁuun1§avu1u¢ﬂ5n1wn115§ﬂnawuﬁﬂvuzwawaﬂﬂn $epade
ﬂwuﬂuﬁbﬂ11uauvﬂﬂtiﬂﬁﬂnﬂu 9 flagrudtwasITund ussniwndaipnnnsindbee
gﬂan1u11ﬁwﬂ1u1auazU1zﬂwﬂuﬁa1uﬁﬂ911utﬁquq CRN ﬁ11ﬁnuﬂn¥Q§iﬁuaae1ﬂtﬁu
ﬁiﬂ11uaﬂﬁmna4ﬂﬁ§§ﬁaq11ﬂuﬂwuwaﬁ1ﬂ1ﬁ¥un17uﬁﬁa szt Buundennsuasumdenyzay
w0 P. aeruginosa flawrimifannge uacdpdermansfa asgianndandiiy

i uazananae Sulignmssssagaiigenniuanan i



iii

Thesis Title Isolation and Characterization of Pseudomonas
aeruginosa from Hospitalized Patients and
Wastewater of Hospitals and Other Communities
Name Yupawadee Rutanawaropas
Degree Master of Science (Public Health)
major in Infectious Diseases
Thesis Supervisory Committee
Unchalee Tansuphasiri, M.Sc.(Micro.)
Chaweewon ABoonshuyar, M.S.P.H. (Bios.)

Date of Graduation 24 March B.E. 2538 (1995)

Pseudomonas aeruginosa is the most common nosocomial pathogen
and has been recognized as health risks to patients in many hospitals.
It predilects for moist inanimate environments and in particular
resistants to various antimicrobial chemicals as well as antimicrobial
chemotherapeutic agents. Recognition of P. aeruginosa as a significant
proportion of the heterotrophic population that can develop in
hospital wastewater and has been implicated in human health problems
emphasizes the need to control bacterial regrowth in the distribution
system. In this study, a total of 400 isolates of P. aeruginosa was
studied, comprising 2 main groups by sources of specimens, i.e., 200
P. aeruginosa isolated from clinical specimens of patients attending
8  hospitals and other 200 P. aeruginosa which isolated from 320
wastewater samples of these eight hospitals and of eight other

communities during 10 weeks of July to September 1993.
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High frequencies of isolation of P. aeruginosa was found in
wastewater samples from both the hospitals and environments, with or
without treatment before disposal. It was detected in 215 samples
(67.2%), mostly from untreated wastewater, and was not detected in 105
samples (32.8%), mostly from treated watswater. There was a
progressive reduction in the P. aeruginosa count per milliliter from
only 3 in 4 of treated hospital wastewater. Thus only effectiveness of
wastewater treatment process could be able to reduce the numbers of

P. aeruginosa.

when two typing methods, antibiograms and pyocin typing were
used in combination to further characterize these isolates. They were
helpful to indicate the possibility for the spreading of P. aeruginosa
from hospitalized patients through the hospital wastewater, since
antibiotic susceptibility studies showed some correlation between
hospitalized patient isolates and hospital wastewater isolates in the
antibiotic resistant rates, the resistance patterns (antibiograms) and
the distribution of the resistance determinants. Their resistant rates
to all antibiotics tested were not statistically significant
different. The most commonly found resistance patterns were similarly
detected in isolates from both groups, with no significantly
difference in some antibiotic resistance patterns. Numbers of pyocin
typable and the three most commonly found pyocin types were also
nearly occurred in both hospitalized patient isolates and

hospital wastewater isolates.



This study suggested that P. aeruginosa might cause further
health problem because the majority of these isolates were highly
resistant to many antibiotics that may transfer R-factor to other
bacteria in natural water and be back to cause infection in
hospitalized patients who are prone to infection with severe
outcome and in any populations with health risks. Thus this study
emphasiéed the significance of hospital wastewater without effective
treatment as a reservoir and a source of distribution of large numbers
of P. aeruginosa with highly resistant to multiple drugs into a
water environment and may further become a serious threat to public

health in the future.
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