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Lymphocyte proliferation
(stimulation assay)
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Interferon Gamma Release Assay (IGRA) testing
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Interferon-gamma-based in vitro assays (IGRA). (A) Mycobacterium tuberculosis IFN-y-release assay. In the ELISA method (QuantiFERON®-TB
Gold In-Tube Test; Quest Diagnostics, USA), whole blood is stimulated with M. tuberculosis antigens, and the amount of IFN-y secreted into the
supernatant is quantified by ELISA. (B) In the ELISPOT method (T-SPOT.TB; Oxford Immunotec, UK), PBMCs are prepared by density gradient
centrifugation (Ficoll method). A defined number of cells is then stimulated with M. tuberculosis antigens for Y¢ h on plates coated with anti-IFN-y
antibodies. Antigen-responsive cells secrete IFN-y, which binds to these antibodies. After removal of the cells, antigens are detected by a second labeled
anti-1IFN-y antibody. The number of spots on the plate corresponds to the number of IFN-y+ cells in the sample
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(Most common screening

techniques are ELISA and RIA) cleReXe Culture in HAT medium
. . OO O O 2. Screened each supernatant
3. Each positive culture is cloned for antibodies

[N eNe) O OO 4. Test each supernatant for
(O OO O) L o O antibody

5. Expand positive clones C : : : : j

in vitro
! ( 20 0 T T 7) Low concentration
High concentration, e A (1-20 pg/ml)

(1-10 mg/ml)

HAT medium has Hypoxanthine, Aminopterin and thymidine

Nucleotide synthesis is essential for cell survival
De novo pathway | Aminopterin

Simple sugars *Nucleotides* B cells—> Hybrid cells myeloma cells
HGPRT* HGPRT" HGPRT

De novo pathway is blocked in all cells

Salvage pathway

Hypoxanthi [ d i myeloma cell
thine Guanine #> ells
2% J uani
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Colonies of Mycobacterium
tuberculosis on
Lowenstein-Jensen (LJ) Mediun

Lowenstein-Jensen c.iS buse Stonebrink c.is buseo
Culture
Lowenstein Jensen medium egg medium
malachit green (selective)
Zutalaba. com il it Ll o e

glycerol (inhance growth of MTB)
sod. Pyruvate ( , of M.bovis)
incubate up to 8 weeks

Diff. on culture and biochemical tests

growth growt | glyce | Na. Niacin | pyraz- Urease | Nitrat
type h Pyrovat inamidas e
time d L4
mMTB eugonic :/.eseu -+ = e = o+ -+
M.bovis | dysaoni |38 — B = < + =
M.avium | eugonic i—:sk g = = -+ -
(L0 Difierential features of various strains of Mycobacterium tuberculosis
Properties Human Bovine Asian African
Oxygen requirement Aerobic Microaerophilic Aerobic Microaerophilic
Growth in thiophene--carboxylic acid hydrazide (TCH) (5 mg/L) + = = =
Niacin + = + Variable
Nitrate reduction + = + Variable
Phage type ABC A | A

Mycobacterium tuberculosis: Properties of the Bacteria:4lio
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Atypical Mycobacteria
Runyon’s Classification

1. Photochromogens [ [P ———————— |
2. Schotochromogens /' —_—
3. Nonchromogens <,
4. Rapid Growers

ot

/E*,m‘::,m“\ Q

Mycobacterium
wicerans Nontuberculous.

AMycobactenum leorae
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Type I
M. kansasii

M. marinum

Type II
M. gordonae

>7 days

Slow growers M. scrofidaceum

Type 111

Type IV
M. fortuitum
M. abscessus

<7 days
Rapid growers

M. chelonae
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Biochemical Tests
1. NIACIN TEST

—> principle: NIACIN + NIACIN RIBONUCLEOTIDE +
ANILINE DYE + CYANOGEN BROMIDE

—> M. tuberculosis = positive
—=> M. bovis = negativ
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Biochemical Te

4. ARYLSULFATASE TEST:
— Detects rapid growers

— Principle: |

— Tripotasium Arylsulfatase Free
Phenolphthalein Phenolphthalein
Disulfide/sulfate (END PRODUCT)

— RESULT: (+) Red/ Pink
— Strongly (+) => M. fortuitum-chelonei
— (-) = M-avium

—

3loweT 9 3l g S
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Pyrazinamide Test

Enzyme pyrazinamidase
hydrolyses pyrazinamide to
ammonia and pyrazionic
acid which is detected by
adding ferric ammonium
sulphate.

Positive reaction — Pink
colour band.

- M. tuberculosis — Positive.
-~ M. bovis — Negative.

1O P S

Nitrate reduction test
> M. tuberculosis produce an enzyme nitro reductase which
reduces nitrate to nitrite
> This detected by colorimetric reaction
by addition of sulphanilamide
and n-naphthyl- ethylene diamine
dihydrochloride

> Positive reaction — pink or red colour

> M. tuberculosis — Positive

> M. bovis - Negative

Y6 Cwd

Catalase-Peroxidase Test

- Equal volumes of H20: and 0.2%
catechol in distilled water are
added to Sml of test culture and
allowed to stand.

- Effervescence — Catalase
positive .

- Browning — Peroxidase positive.

- Atypical mycobacteria — Catalase
positive and Peroxidase
negative.

- M. tuberculosis — Catalase
negative and Peroxidase
positive.
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M. tuberculosis is resistant to TCH (Thiophene - 2
- carboxylic acid hydrazide); hence, growth occurs

M. bovis is susceptible; therefore,
does not grow
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Denaturation
pgss L !

Annealing Repeated
60 °C cycles
&
5
5 XXX 5:
Extension
72°C
=3
3"

Nested PCR 5 =5

targeted

= ~ ‘_!
v ]
e o - 1= Amplico i o Nt 88
1 enter 2= PCR
= 1 = set

—— ———

i v

- — —-Amplicon — -8

Ao
V- Evaluation of a Nested-Pcr for Mycobacterium Tuberculosis Detection in Blood and Urine Samples
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