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ABSTRACT ‘
B 12175

This study aimed to compare the sensitivity of MTT methods in rapid drug
susceptibility testing for Mycobacterium tuberculosis using two methods. One was an
indirect MTT method (the samples were cultured and then tested for drug
susceptibility, using the TB1 & S test kit from the Department of Microbiology,
Faculty of Medicine, Siriraj Hospital, Thailand.) The other was a direct MTT method
(direct clinical specimen to test for drug susceptibility using the same test kit). 150
clinical specimens with AFB positive from the Office of Diseases Prevention and
Control 9" Phitsanulok between, 1 June 2007 to 1 March 2009 were used and divided
into 2 periods of incubation time for testing; 7 days and 14 days.

The susceptibility results showed the directed MTT were not correlation with
indirecte and proportional method in after incubation time at 7 days. Whereas the
concordant was showed at the incubation times of 14 days

These results suggested that the direct method could be helpful in rapid drug

susceptibility testing of M. tuberculosis using the TBI & S test kit when the incubation

time was 14 days.



LIST OF CONTENTS

Chapter Page
IFEINTRODUCIFION.... s S i e e e 0 1
Background and problem ............cocooiiiiiiiii 1
Hyb@IhESIS SREEe . ... 8o Ml cosionnn gty 8 ° W 3

@ )| (oI ip— . S e — 3

11 LITERATURE REVIEW 4
ToliErcnlosislsm. %, oot SF.. . . 4....... 00 ... 83 4
TubcngllosIs CIAEHGRLS ....-.... k... 5t . e st o B . 6
Relatedifesearch ... . 5. 0.8 LSS, O CSEW S 29

R Ll nigeduiilao & e Tl S O 30

HI METHODOLOGY ... 34
Sampleitn ... Sl e oo o TR LY S 34
Mycobacteria iSOIQioN..................ccoceeeeeeeeeceeieeeeeeeeeeeeeeeeeen. 34

Drug susceptibility testing..........ccoocoovviiiiiiiiiiieeeceeeee 34

DATE GRALYSIS ..o onomiimmmsammnsiimessnsssvisasegp s s 37

IV RESULTS ... . o S © -l 5 N | L 39
Optimization of the inoculums size for the direct MTT assay. ..... 39
SAMPIES .o T ... SO S T 41

Drug susceptibility resultS............coooeiiiiiiiiiiiecececeeee 41
Comparison of drug susceptibility results in each drugs .............. 42

The correlation of AFB grading between drug resistance results 45

of proportion, direct and indirect MTT methods...................



LIST OF CONTENTS (CONT.)

Chapter Page
V CONCLUSION AND RECOMMENDATION.....ooovvmieeeen. 47
Discussionieeere, K W, 8 ... NS N 46

Conclusionils: .. ..o .. .0 Nl = B o ew N 47
REEERENGES™? ... ... S Sk S el b el 8§ 48
APRENDEX. ..k 3ony s WO oot W - T e 51



Table

]

NoRe T e

11

12

i

LIST OF TABLES

AFB grading recommend by World Health Organization and the
International Union Against Tuberculosis and Lung Disease

AFB grading for concentrate smear.

Colony morphological and biochemical characteristics of species in the

M. tuberculosis complex

Critical concentration of main antibiotics in the proportion method

The concentration of antibiotic (ug/ml) in the MTT test kit and direct

MTT method
The volume optimization for the direct MTT method
The volume optimization for the direct MTT method
The result of AFB positive of sample
Drug Susceptibility results of Direct, Indirect MTT method and Proportion

method for each period
Comparison of drug susceptibility results in each metho
The correlation of AFB grading between drug resistance results of

Proportion, Direct and Indirect MTT methods

result of drug suceptibility test between direct and indirect mtt method

compare with proportion method in period I...........ccooooovimiioieeeene.

result of drug suceptibility test between direct and indirect mtt method

compare with proportion method in period II............ccocooooivivivcennee..

Page

10

11

15

18

36

40

40

41

42
44

45

57

54



LIST OF FIGURES

Figures Page

1 Ziehl-Neelsen staining of Mycobacterium tuberculosis growing in
culture at 1000x magnification. .................ccoeoeveeeeveeeeeeeeeeeeeen, 9
2 Electron microscopy of Mycobacterium tuberculosis growing in culture
(Courtesy of M. Rohde -M. Singh). ........c.ccooevveemenieeeeeeeeen 10
3 Mycobacteria growing on Lowenstein-Jensen slants. a. Mycobacterium

gordonae; b. Mycobacterium fortuitum; c. Mycobacterium avium; d.

Mycobacterium tuberculosis. ................cocoeeeeeeeeeeeeeeeeeeeeeseeerera. 12
4 Niacin test (Courtesy of A. Martin) ..........oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeen 13
5 Nitrate reduction test result.............ocoovoiiiiiiiiieceeeeeeeeeeeeeee, 14
6 VAT Tigtructilhe Seldrgsr. .......... IS . ......... SlESell oF AA % 21
7 Flow chart of the experiment procedures.................ccocoveeeeeereren 38



ABBREVIATIONS

pug = microgram

pg/ml = Microgram per militre
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AIDS = acquired immunodeficiency syndrome

CDC = Centers for Disease control and prevention
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