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I ntroduction

The Iranian Reference TB Laboratory receives 80 to 120 pulmonary and Extra-Pulmonary
specimens per day.

The specimens were digested and decontaminated by petroff’s (using 4% NAOH) method.

The procedures written in this manual based on procedures that performed in this laboratory.
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Smear microscopy
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Maintenance of smeared slides
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Smear reporting

Sensitivity
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Hydrochloric — acid
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Smear reading
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Direct - Smear preparation

D9 AblIS asutie IS ues g 95 pY (g, il
Label anew and clean dide with the relevant code number

ol LD A b.wg )l &5 u."}w Ce> l-.’. L)""’] 4.1.;.4»9.’

Using the rough end of a broken bamboo stick, select and pick up the
yellowish purulent particles of sputum.

Y=Y 5 000 53 so (Blo Y=V olul 4y (gl 0358 Y g9y g oy |y LS (S 5 mds o

Haled dnd Job > e (Bl
Spread the sputum on the glass slide evenly by smearing, repeatedly in coil-
like patterns with approximately 1-2 cm in width and 2-3 cm in length.
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Allow the smear to dry completely at room temperature (for at least 30
minutes)

Fo O Gae an 2 Kilaw a0 50 VO (slod) ,5lsSSl po ol j1,8 L 1y snds Sid (gloed yinS
Aoled odlatwl JSI— gls 5l ailes o Cpiomed wdoled WSS (4D

Allow the dide to fix on an incubator (65-75 °C for 45 to 60 minute) or pass
slide through burner flame as for other bacteriological smears.

<
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Indirect - Smear preparation
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Label anew and clean dide with the relevant code number.
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After digestion and decontamination, prepare the smear from sediment. Spread the
sputum on the glass dide evenly by smearing, repeatedly in coil-like patterns with
approximately 1-2 cm in width and 2-3 cmin length. j

/ 20,5 S MolS LoV U0 )S o adidd Y- Jal»xbwwfw)lw\
Allow the smear to dry completely at room temperature. (For at least 30 minutes)

oS8 (aady £ L YO e 4 o, Sl a0 50 VO (glod) ,53LsSTl jo ol JI,8 L 1) oad S (ol i
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Allow the dide to fix on an incubator (65-75 °C for 45 to 60 minute) or pass dlide
Kthrough burner flame as for other bacteriological examination. /
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Discard the pasture pipette in disinfectant solution. (5%Phenol)
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Ziehl-Neelsen staining
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Carbol fuchsin

’//_\

¥ IS =l 25y K55 Jgloro
Decolorizing agent 3% acid-alcohol
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Counter stain Methylene blue
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25 Reagents
Stock -Solution 1 Stock -Solution 2
Fuchsin Phenol
Basic fuchsin 3.0g Phenol Melted * 5 ml
Ethanol, 95% 100 ml Distilled water 95ml
* (First melt phenol in 41 °C incubator and then add it to distilled water)
Carbol fuchsin mix solution: 10 ml from Stock solution 1+ 90 ml of solution 2 /

/ Z\”JSJ!—MI:”SJ)JWQ
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&5 Decolourising agent: 3% acid-alcohol

(Concentrated hydrochloric acid 3 ml, 95% ethanol 97 ml)

Carefully add 3ml of concentrated hydrochloric acid to 97 ml of 95% ethanol. Always add acid
slowly to alcohol, not vice versa. Store the solution in bottle. Label bottle with name of reagent
and dates of preparation the solution can be stored at room temperature for six to twelve

Qwonths. /
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&5 Counter stain: Methylene blue

Methylene blue chloride 0.3g
Distilled water 100 mi

Dissolve 0.3 g of methylene blue chloride in 100 ml of distilled water and store in an
amber bottle. Label bottle with name of reagent and dates of preparation and expiry.
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Place the slides on a staining rack (maximum 12). Ensure that slides do not touch each other.

/ Sl odd Blo (ylod Jo2,8 Jolowo b 1) (s gl PL«"\

Flood entire slide with carbol fuchsin, which has been filtered prior to use.

\_ /
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Heat the dlide too dowly until it is steaming (Low or intermittent heat for three to five
minutes); avoid boiling or drying of stain during heating.
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Rinse each dlide individually in a gentle stream of running water until all free stain is
washed away.

Apliben a8y ¥ Sl (ol (7 USI T dpl) 155, Jsloeoe b 1y b yind oo plos
Flood the slide with the decolourising solution (3% acid-alcohol) for maximum of three
minutes.

Rinse the slide thoroughly with water. Drain excess water from the slide.
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Flood the slide with counter- stain for 60 seconds.

/

Rinse the dlide thoroughly with water. Drain excess water from the dide; Allow smear to
air dry.
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Add one or two drops of immersion ail to the left edge of the stained smear.

3cm= 150 fields 2cm= 100 fields
3cm= 150 fields 2cm= 100 fields

- | o -

If asmearis2 x 3cminsize If asmearislx2cminsize

One (1) horizontal line is equivalent One (1) horizontal line is equivalent
to 150 fields. to 100 fields.

Two (2) vertica line equivalent to Two (2) vertical line equivalent to
100 fields. 100 fields.

L ol @ YL 5 ooy SO b oSy S (lie Voo JBls conld _ sl Jawly D939 515 51 oY w9 (o bile3 jolaias
D)5 wyp (Voo 2leS)5) (b (owte b (Cly 4 o
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Smear reporting
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/ Reporting the results* \

Recording

* No acid-fast bacilli found in at least 100 fields Negative

% 1to 9 acid-fast bacilli per 100 fields Exact number of bacilli

* 10 to 99 acid-fast bacilli per 100 fields +

% 1t0 10 acid-fast bacilli per field ++

+ Morethan 10 acid-fast bacilli per field +++

% Consider basic morphology and color to accept a bacterium as atrue acid-fast bacilli.

* |f the smear preparations of fluid specimens are positive, prepare another smear from the same

Qeci men and after careful examination report the final result. /
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At the end of examination, take the dlide from the microscopic stage then clean the objective lens
with lens paper moistened with ethyl ether-alcohol. Petroleum benzene or xylene could be used
instead of ethyl ether —alcohol.

Hled S B (&S S jlater | Lo
Keep the dlides for quality control.

4 "
/uisfwe;i:ﬂ (s 4o mb b Y i g e Spe
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© Discard negative slides.

g 295 didel conzp (595
cti 4 ke i il - /

D9 (5 ) oY dum )3 o)l

If the result of smear
microscopy is positive,
record the code number,
reader name, date and
result on the label; stick
the label on the dide; then
store the dides in dide
storage box in the

uence of code number.

\_ /
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Fluor ochrome Staining
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Hydrochloric —acid
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Potassium permanganate
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. Reagents

Solution 1 Solution 2

Auramine O Phenol

Auramine O 01g Phenol Melted* 39
Ethanol, 95% 10 ml Distilled water 87 ml

« (First melt phenol in 41 °C incubator and then add it to distilled water)
Auramine O mix solution: Mix solution 1 and 2, store in a tightly stopper amber bottle a\y

from heat and light.

/ */OJQ!—MI:){SJ)JWQ

(5 oo Voo Ve Jill /0 dagle 0,18 )
03938 JSU & sl diineds 3945 039381 2V Jgilbl o (o Voo @ badde <S50 I8 sl ) i) eo /0 s g ol
Jo-boce dg g, 9 Jslono gl 5 0003 1,3 ogases g s 5o 15T ol o S5, plono g 51 s il 0 JSU1 ) 393
Dguh dlgs
= Decolourising agent: 0.5 % acid-alcohol
(Concentrated hydrochloric acid 0.5 ml, 70% ethanol 100 ml)
Carefully add 0.5 ml of concentrated hydrochloric acid to 100 ml of 70% ethanol. Always add acid

slowly to alcohal, not vice versa. Store the solution in bottle. Label bottle with name of reagent and
Qates of preparation the solution can be stored at room temperature for six to twelve months. /
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w Counter stain: Potassium permanganate

Potassium permanganate 0.5g
Distilled water 100 mli

Dissolve 0.5 g of Potassium permanganate in 100 ml of distilled water and storein
an amber bottle. Label bottle with name of reagent and dates of preparation and
expiry. Store at room temperature for 3 months




Mycobacteriology Research Centre, NRITLD (“‘ ?C




Mycobacteriology Research Centre, NRITLD (“‘ ?C

el S5y Ul e
Staining procedures
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Place the dlides on a staining rack (maximum 12). Ensure that slides do not touch each
other.

Slay b ol 55 488510 (gl 4513 5 a5ldge Geelygl Jolome L 1) (058 s plos

Flood entire slide with auramine O and alow to stain for 15 minutes,ensuring that
stainig solution remains on smears. Do not heat and do not use filter paper strips

N /

S o 18 il

Rinse the dlide thoroughly with distilled water. Tap water contains chlorine which may
kinterfere with fluorescence j




Mycobacteriology Research Centre, NRITLD (“‘ ?C




Mycobacteriology Research Centre, NRITLD (“‘ ?C

Aldgn oyl jlaie OIL e g Al 488 Y (dly S sl L o oY

Decolourise with acid-alcohol for two minutes, Rinse with distilled water and drain.

4 )

S 5l L5 adB Y 5l g Al gl 50 ailign BB Y (lp GlKoy T pawln L) b

Flood smears with either potassium permanganate and allow counterstain for two
minutes. Timeis critical with potassium permanganate because counterstaining for
longer may quench the fluorescence of acid —fast bacilli

\_

)
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Allow smearsto air — dry. Do not blot. Read as soon as possible after staining.
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Fluor ochrome smear reading

E— Flur or echent Microscopy M agnification
1000 X | POt 250X 450X 630X ||

0 No e_lc[d-fast 0 0 0
bacilli seen
: Divide Divid Divide
1-9/100 fields | Report exact Iviae
epcount Observed Observed Observed
count by 10 count by 4 count by 2
YO+ ples Syl YOy @ S)nl | oye St
10-99/100 fields 1+ o Loalaxs | 098 Ldawls sty S L slass
1-10 ffield 2+ R T B
> 10 field 3+ Vo pedions | TR 000 Y ) el 0
gl (0 ekt gl (0

Example: Suppose 20 acid - fast bacilli are observed per field using the 450X magnification. If this number
Is divided by the magnification factor of 4 according to table, the comparable number of bacilli that would
have been observed under 1000X is5 per field. The laboratory result should therefore read 2+
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/T he minimum number of acid-fast bacilli necessary to produce a positive smear result \
has been estimated to be between 5000 and 10000 per milliliter. The sensitivity can
further be improved by examination of more than one smear from a patient. Because
tuberculosis lesions in the lungs may drain intermittently, it is possible for a specimen to
be negative on one day and positive the next; we collected three specimens for
diagnosis.
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M aintenance of smeared dides

/Removal of immersion oil from the slide \
Prepare two jars of xylene
Dip the examined dide in the first jar for 30 minutes to remove the immersion oil and dip
the dlide again in the second jar to remove any remaining oil.
If xylene is not available, careful sweep using soft tissue paper can be done to remove oil
from smear slide. Keep them in the slide box for confirmation or for quality check

\ )

Address: Mycobacteriology Research Centre, Iranian National Reference TB Laboratory, Nationa
Research Institute of Tuberculosis & Lung Disease (NRITLD), Shaheed Beheshti University of Medical
Sciences, Shaheed Bahonar Ave, Darabad, 19556, P.O 19575/154, Tehran, Iran.

Tel: (0098-21) 20105555 or 20109505

Fax: (0098-21) 20109484 or 20109505

E-mail: mrc @ nritld.ac.ir, pfarnia @ hotmail.com, pfarnia @ nritld.ac.ir, Website: www.mrc.ac.ir



Mycobacteriology Research Centre, NRITLD (“‘ ?C



This document was created with Win2PDF available at http://www.daneprairie.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.



http://www.daneprairie.com

