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Introd a Cold Staini
tachnl:uhglor domonmgg
Acid-Fast Bacilil under flel
conditions

P. A-K. ADDY, Ph.D., M.Sc. (Med. Microbiology),
D.TM. and P, Dip. Bicl,, Cert MDS., M.GIM.

P. AIKINS-BEKOE, ALMLT -

Tuberculogis which is a public health menace in
many a developing couniry has been diagnosed over
the years by the Conventional Ziehl-Neelsen’s acid-
fast staining technique. This techmique, however, is
tedious, cumbersome and time-comsuming. It
moreover, docs not kend itsclf to application in the
ficld and, therefore, unsuitable for twbercubosis
surveillance work, (cg Primary Health Carc
Programme).

The Cold-Acid-fast (C-ZN) staiming method
reported here has succceded in correcting some of
the -short-comings of the ' Conventional Zichi-
Necksen (Coav-Zn) technique for demonstrating
acid fast bacilli. A field kit has been designed and it
is here introduced. The concordance (corrclation)
between the Cold-Acid fast and the Coaventional
Zichl-Neglsen's sraining techniques was 93.2%.

Tuberculosis is still a public health problem in many
devdomﬁmkspieeﬁmbangm:o
reduce the of morbidity and mortality duc to
this condition by mass vaccination of neonates,
small chikiren and susceptible adults with B.C.G.
{1]. Effective treatment of tuberculosis is now a
problem on account of the development of drug
resistance by the causal organism, M, tuberculosis
(2, 3), making it thercfore, imperative that an early
and unequivocal disgnosis of the condition be made
to cosure prompt and effective treatment and
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prevention of spread of the disease to susceptible
Unfortunately, in developing comutrics, particularly
in'the rural sreas, where morbidity and mortalicy
figures for hiberculosis are high, quick and reliable
WWMW.&,&
most cases, not available. Direct microscopy of
spulum smcars cootinpes 0 be the basic
microbiological technique in many a developing
country with occasional use of culture methods. The
conventional Zichl-Neclsen’s (Coav-ZN) method
bhas been the mainstay for demonsirating the
tubercle bacillus in sputum smears, However, it is
- time-consuming and cambersome [4] and does not
lend itself readily to employment under feld
conditions, It is, therefore, not relied upon for data
collection in the Geld [3].

It is to correct some of the "defects” of the Conv-
ZN technique that the authors of this report have
devcloped this new variant which docs not make use
of heat. A field kit that may be employed in
Mmammmm
designed. The mow (cchnique is simple, casy to
perform, and is time-saving in terms of time saved
on transportation to the laboratory for staining. The
new technique deacribed here is very reliable. The
avoidance of the use of heat, an essential ingredient
in the Conv-ZN method, docs not sacrifice the
safety of the operator.

This new method is also less cxpensive in terms of
reagents which once peepared, are stable and can be
used for a long time under Geld coaditions.

Spummpktcoﬂmdmaﬁnnmonthperm
from 117 (40 in-patients and 77 out-paticnts)
tuberenlosis-suspected

smears was stained by the new staiming method
ZN) method, and other by the Coav-ZN method as
described by Baker [5).

Cultures for mycobacteria were made from
mammmmm
previously been decontaminated with 4% sodium
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bydroxids (digestant) for 15 minutes at 37°C as
described by Canetti and Grosset [6]. Each

sediment was inoculated into two tubes of
Lowenstein Jensen medium and incubated at 37°C
for 8 weeks after which a sputum is declared
negative when no specific colonies are observed.,
Sputum samplcsweremegorimdtmrding to
their pathological states) as purulent, salivary,
bloody or mucoid. Their respective proportions are
shown in Table 1,

For controls, 10 sputum samples were collected
from. healthy individuals and treated in the same
manner as for those from suspected tuberculosis
patients,

a) A mixture of 250 grams basic
carbol fuchsin powder and 50 gms.
phenol crystals is heated in a
conical pyrex flask to completcly

b) To the dissolved mixture iz added
25 ml absolute ethyl alcobol
followed by the addition of 500m!
distilled watcr. Finally, 0.5 ml. of
Teepol (Shell Chemical Ltd.) is
added.

¢) The whole is mixed thoroughiy,
filtered through Whatman Filier
Paper No.l, boitled in a plastic
washing bottle (Fig.1) and
labelled.

FIG. : WASHING BOTTLE FIG. 2 ASPIRATOR BOTTLE

(500mi)

b)

WITH STOPCORK

Into a one-litre measuring cylinder
is delivered 170 mL absolute ethyl

sulphuric acid. When this ‘sohition
cools down, 290 ml, distifled waler
is added o
Into a second one-litre measuring
cylinder, 3 gms. Loefller's
methylene  blue powder is
measured,

The acid-alcohol solution from the
first measuring cylinder (in step
2a) is poured onto the 3 gms.
Loeffler’s methylene blue powder
and mixed thoroughly. This is then
fitered through Whatman Filter
Paper No.l, bottled in a plastic
washing bottle (Fig. 1) and
labelled.
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Fixative

Formaldehvde .- Ether - Absol
(FEA") Fixative

Ta 50 ml. absolute or 95% ethyl alcohol is added 40
ml, ethyl ethér or anagsthetic ether (May and Baker
Ltd.} and 10‘ml. formalin or formaldehyde. This is
shaken well to mix and stored in a labelled brown
screw-capped bottle.

The Staining Procedure

Sputum smears are made;on clean macroscope
slides, arranged on the grid (Figd) which is
mounted in the Fluid Collector (th 3), and fixed
with "FEA ﬁxal:we.

!1 Alcohol

FIG. 3# FUID CDI.LECIDR
., . WITH GRID
Shﬁcs whtch are allowed to dry in air in the Fluid
Collector are then flooded with Stain 1 for §
mmutt;:s at the prewhng ﬁpid temperature. Slides
arc washed with water from a plastic Washing
Bottle (Fig 1.

Shdes are now flooded with Stam 11 and the stain is
left to act for 2-3 minutes, and then washed off with
water from the Washing Bottle. The slides are dried
in air and are examined with the oil-immersion
objective of a field light microscope.

The Washing Bottle may be refilled with water from
an Aspirator Bottle (Fig.2).

RESULTS:

Acid-fast bacilli appcared bright red against a blue
background. All other micro-organisms and tissue
cells stained light blue to deep blue.

Sixty-four per cent (64 0%) of the 117 specimens
examined were mucoid, while 10.0%, 6.0% and
200%, respectively, were bloody, salivary and
purulent. The results obtained using the two test
methods (Conv.-ZN and C-ZN) are shown in Table
1.

It can be seen from this table thar whilst the Conv-
ZN method detected 109 of 117 (523%)
tuberculosis cases, the C-ZN method was able to
detect all 177 (100%) tuberculosis cases, lncludmg
8 samples which were ncgame by the ‘Conv-ZN
method. These 8 specimens were also culture
positive, thus endorsing the positive C—ZN stammg
results,

Table 2 expresses the resulis as the- numbcr of
specimens positive with the Conw-ZN and C-ZN
methods, pegative with both methods, positive with
Conv-ZN but negative with C-ZN and, ncgatms wuh
Conv-ZN and positive with C-ZN,

T'hc Concordance between the Conv-ZN and the C-
ZN methods was calculated using the ratio:

Number of Numiber of negative
sample positive  +  samples by the two
by the tao test test methods
methads

X 100

the tots] number of tested samples

Thus the calculated concordance is 93.2%.
Concordance levels in relation to the pathological
states of the specimens tested are also shown in
Table 2.

All ten (10) control specimens cotlected from
healthy individuals and tested by both the Conv-ZN
and the C-ZN methods were not only AFB negative
but also cuiture negative.
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From the results it could be deduced that the jevel
of AFB positivity, irrespective of which of the two

test methods was used, was related to the'

pathological statc of the specimen. Thus, mucoid
specimens yielded the highest (64.1%) AFB and
culture positive samples while the rates of AFB and
culture positivity for purulent, bloody and salivary
specimens were found to be 20.1%, 10.2% and

5.7%, respectively.

DISCUSSION

The Zichl-Neelsen’s technique for staining acid-fast
becilli is the most universally and often the only
commonly cmployed staining method for the
diagnosis of tuberculosis in most developing
countries. This useful staining method, however, has
a number of drawbacks, the chief being the
apphcauonofhut,apmwdurewhmhmqum
precise temperaturc regulation for success to be
achicved, Because of these drawbacks various
attempts have been made at various times and by
various medical scientists, eg. Gabbet 47], Hok (8],
Kinyoun [9], Reo, ctal ([10] and recently by
Wasanthakumari gf al.  [11}, to develop a method
that to some reasonable extent minimizes the said
drawbacks.

The cold Ziehl-Neelsen’s staining technique
déveloped by us and described in this paper
undoubtedly climinates not oaly the said drawbacks,
but also adds to the safety of acid-fast staining in
the field by untrained personnel.

Further advantages to be derived from this new
method are as follows:

a) The application of regulated heat to

! enhance penctration of the dye into the
substance of the tubercle bacillus is
unnecessary in Jur staining method. Heat
application requires fairly precise
temperature contral, the operation of which
must be performed by an experienced
laboratory techmician/technologist.
Furthermore, mote often than not, the heat
application method camnot be performed
because of lack of rectified spirit [11},

b) The method is suitable for application in
the field and therefore, for public heaith
work. To [facilitate this, therefore, a kit
(depicted in Figs. 1 - 4) for ficld work has
been designed and tested under feld
conditions. One major advantage of the kit
is that the field “Fluid Collector” (Fig3)
ensures that no microorganisms are left
behind in gutters or drains or on the
ground in a ficld TB-study. At the end of
the day's work in the ficld, the "Field

©)

9

¢)

)

Collector® is covered with its lid and
wmyedsafalybackmdmlabomoryfor
autodawng.ltuthenready'formthe
next day.

mmm Bottle, (Fig4) is an added
advnnmgefmnmmthatdmmm
avaﬂablcforusemihcﬁdd. )

Unhkcthcwnvcnnonalmetbodlhmnew
method which can be employed in the ficld
mbereheduponfu'ﬁe!ddatamllwhm
purposes. The resilts obtained by
apphuuonofthcncwstmfnng(c-m)

_method correlate well with

:solation frequendies.

’lhsAad—fantbmlhminiﬁgmﬂhodu
kssmeuwe.emumpﬂfwm,um

' saving in ‘tertns * of tiike  saved

“on
transportation of specimens to (he
laboratory for * staining, and elinically
rehableresuhsmd!zinlﬁc

for processing.

Rural laboratorics in developing countfies
which find it difficult obtaining spirit or gas
for the Conventional ZN test, can make
use of the new method for labouloq'
diagnosis of tuberculosis,

And finally, this staining method can also
be used for demonstrating oocysts of
Cryptosporidium in faccal materials,
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