b B s

AushsusNeNugAsafueadaitlsa

-l . .
wnerunn ciprofloxacin

UNANI9MTRT Qunga

- & al (VI N
nmiiwusliludiuniiweann@nmnmundnganygiinnmansuumiuda
I TINIIMTUNNE
o - st « - .t
UuNAMESE SHIRINIRiNmIngmas
UnsAnw 2541

ISBN 974-332-007-5

f@ndraninfioinedt euansdaminenan

T 4990282 X%




GENETIC CHARACTERIZATION OF CIPROFLOXACIN RESISTANCE IN
MYCOBACTERIUM TUBERCULOSIS

MISS CHUDAACHHARA UNHASUTA

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Medical Microbiology
Inter- Department of Medical Microbiology
Graduate School
Chulalongkorn University
Academic Year 1998
ISBN 974-332-007-5



Thesis Title Genetic characterization of ciprofloxacin resistance in
Mycobacterium tuberculosis

By Miss Chudaachhara Unhasuta

Inter-Department Medical Microbiology

Thesis Advisor  Associate Professor Somying Tumwasom, Ph.D.

Thesis Co-advisor Nibondh Udomsantisuk, M. Sc.

Accepted by the Graduate School, Chulalongkorn University in

partial fulfillment of the requirements for the Master’s degree.

Dean of the Graduate School

( Professor Supawat Chutivongse, M.D. )

Thesis committee:

_ g 0‘? '%hairman

( Anan Chongthaleong, M.D. )

lé@lmgi‘%” A Nﬂ’E&L‘Thesis Advisor

( Associate Professor Somying Tumwasom, Ph.D.)

Nflbmﬂu"- LM%‘M L'l‘hesis Co-Advisor

( Nibondh Udomsantisuk, M. Sc¢. )

%A"" M Member

( Charoen Chuchottawom, M.D. )

' 4 \

vt MMember

( Associate Professor Somjai Reinprayoon, M.D. )



#
- . w oo e 1 2 [alrs) A v -
EOTIOUDS PG il'J‘ﬂfI'}'I-l‘b‘l'iJ.'nﬂ'Iiflﬂlun'i'f)'llﬂl‘ﬂ PAHIWEIR)

qnrdand frvgn : qmannm:mawuﬁmmﬁmﬁﬁmmimwﬁwm
ool ' I vel
ciprofloxacin. anansinm : sA. m. AaumcQe funnes, anensdnfznmdon :

81277 Anug geudufiqr. 70 wiih ISBN 974-332-007-5

Wamanudiiudzwinmmaneiufluiiy gyr A funsdetn ciprofioxacin Wi
Mycobactenum tuberculosis Binde Mycobactenum tuberculosis AU 21 S EWUG 3
“neseulntiE absolute concentration ufavardnidanasienn ofioxacin Lazdafiimalafusiern
AU 20 Feug sfnnmagsuAslifsesdasiet ciprofoxacin AR radiometric
method (BACTEC) wurdndafinanma 21 Auviug Aesiann ciprofioxacin WRIMTY Viusez
.muﬁ’uﬁmﬁ'\mﬂﬁuﬁm'\m DNA ufiamsraasunimnauiudlmed® DNA sequencing uas
heteroduplex formation (HDF) 9% DNA sequencing @1:nsnmsaawunimnauwufmily
85.71% Tawwurin SmaAusinesasnsaesfiiulufiumisued 04 Tan 6 areviuf  widuy
waamn nasesiily Aspartic iU Asparagine, 7 fuvug widsuuinainnamesiitu Aspartic
{lu Alanine, 4 sntug wisuulassannsaesiily Aspartic ({u Glycine, 1 feug widen
wilsesnnemesiilu Aspartic Wlu Tyrosine waz@n 14.29% 'l:iwunﬂsnmﬂﬁuﬁ deRlFusesn
20 s Binummareiug dounanldiudas HOF WesMidviimmsaeufisnmd
dwi"uhnqmtéﬂ#ﬁm'.rnmuﬁuﬁ&uwudﬁ"ﬁﬁwmmmmnmwumnmat:m"lat’iaﬁ‘ﬁn'\m

o o 2
seiufluiuuasdeiifinmananeiufiuiu

MAFN .......auas9339798d99naanainazunnd. mudodoiidn .. q‘*maf gzmn}a
AN ... 4ATIINEINMANILUMNL...rrrenn awuo'ﬁommmmﬁnm e Fl‘l

i R0
UMIAnE .. 2547 awilodonutifinmiog 1) AALI Akd €



. o e Wiy ey o~ v ¢ e Ao - ] -
Cotrovspmaasin i finest o hmanstosan i

44 C845589 .\, ,ox MEDICAL MICROBIOLOGY
kv worn: M, tuberculosis J/DNA SEQUENCING / HETERODUPLEX

FORMATION / FLUOROQUINOLONE / CIPROFLOXACIN.
CHUDAACHHARA UNHASUTA : GENETIC
CHARACTERIZATION OF CIPROFLOXACIN RESISTANCE IN
MYCOBACTERIUM TUBERCULOSIS. THESIS ADVISOR :
ASSOCIATE PROFESSOR SOMYING TUMWASORN, Ph.D.,
CO-ADVISOR : NIBONDH UDOMSANTISUK, M. Sc. 70 pp.
ISBN 974-332-007-5.

To find the association of gyrA gene mutation with ciprofloxacin-
resistance in M. tuberculosis, 21 clinical isolates of ofloxacin-resistant M.
tuberculosis, determined by absolute concentration method, and 20
ciprofloxacin-susceptible clinical isolates were also included in this study.
Resistant clinical isolates selected on media containing ciprofloxacin were tested
for ciprofloxacin and ofloxacin susceptibility testing by radiometric method
(BACTEC). The results compared well with the absolute concentration method
as all isolates were resistant to ciprofloxacin. For the genetic information, gyrA

- gene of each isolate was amplified and was determined mutation by DNA
sequencing and heteroduplex formation analysis. DNA sequencing could detect
the gyrA mutation in 18 isolates; Asp—>Asn (n=6), Asp—Ala (n=7), Asp—oGly
(n=4), Asp —Tyr (n=1) and the 3 isolates lacked mutation. No mutation was
found in 20 ciprofloxacin-susceptible clinical isolates. Evaluation of polymerase
chain reaction-heteroduplex formation (PCR-HDF) analysis for rapid
susceptibility testing revealed that this technique could not detect the
differentiation between susceptible strain H37Rv and resistant strain.
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