





J Clin Pathol: first published as 10.1136/jcp.19.6.583 on 1 November 1966. Downloaded from http://jcp.bmj.com/ on January 16, 2022 by guest. Protected by
copyright.



586

in background tissue autofluorescence. In spite of
this, bacilli remain easily recognizable even after a
lapse of considerable time. If so desired, the slides
can be restained to restore the original character-
istics. No further steps, other than removal of the
coverslip in xylene, are necessary before restaining.
Stained bacteriological slides have been kept at room
temperature in a closed slide box for four months
with only slight loss of fluorescence.

Although working in a darkened room is not
necessary while examining slides for fluorescing
bacilli, it does help to decrease fatigue as well as to
heighten contrast. Light shields or even dim room
lighting can be substituted quite adequately for a
darkened room.

The material is examined for acid-fast bacilli
using a 10x ocular and 25x objective lens (Fig. 1).
This provides for accurate and rapid examination.
Typical morphological characteristics are confirmed
with the 45x objective lens (Figs. 2 and 3) or 95x oil
immersion although the latter usually is not neces-
sary in examining tissue preparations after some
experience is obtained with the procedure. In our
laboratory oil immersion is always used for final
confirmation in bacteriological specimens. Binocular
observation is quite adequate with present day lens
systems and either dark-field or bright-field (Fig. 4)
examination can be used. Fluorescence and contrast
between organism and background is more promi-
nent with dark-field examination and its use is less
fatiguing than the bright-field examination. We have
also found dark-field examinations to be more con-
venient. It should be mentioned that the incon-
venience of using oil on the substage condenser is
avoided and general field illumination is greater with
use of the bright field.

Identification of M. tuberculosis is made by both
the colour and the morphology of the stained organ-
ism (Koch and Cote, 1965; Kuper and May, 1960;
Wellmann and Teng, 1962). Although the bacilli
may appear slightly larger than would be expected
due to the fluorescent glow, they retain the slender,
often slightly curved, rod-like structure and beading
can be readily seen. They vary from 2 to 5  inlength.
The organisms fluoresce a reddish, golden yellow
while the tissue appears to be a dark, pale green. The
background is black. Artefacts, on the other hand,
tend to be a hazy yellow or gray green and lack the
reddish tinge which auramine imparts to the organ-
isms. They are poorly delineated, in contrast to acid-
fast bacilli which are seen clearly. If the stain is not
mixed before use, staining variations occur and the
bacilli may appear gray to silvery or bright yellow
and often the reddish tinge is not present. It may then
be difficult to distinguish artefacts from acid-fast
bacilli. Also, the tissue as well as the background
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may appear black which results in difficulty with
focusing in addition to difficulty in dxstmgulshmgo
background from tissue.

Either auramine or rhodamine can be uscd"’
individually for staining. Auramine alone will result2
in a golden yellow fluorescence and rhodamine aloneS.
results in a less satisfactory preparation in which thes
organisms appear reddish and morphologically in-o
distinct (Truant er al., 1962). The combination off}
dyes results in the greatest contrast between the acid-=
fast organisms and the background as well as in the._\
greatest intensity of fluorescence.

Slides of tissue which have been originally stamed_
with carbol fuchsin can be decolorized in aCldU
alcohol and restained with auramine-rhodamine. The"‘
restained organisms fluoresce clearly and contrast isba
excellent. There is apparently no decrease in the$
number of bacilli which take the stain. Restaining of®
tissue with carbol fuchsin following staining withS
auramine-rhodamine on the other hand is not as"
satisfactory. In this instance, bacilli appear pale redg
and hazy and many do not retain the stain at all. 3
Attempts at removal of the auramine-rhodamine3.
and/or the potassium permanganate did not improve ®
the quality or degree of staining. Bacteriological 'y
slides stained for fluorescence microscopy, in cop-Q
trast, can be restained with the Ziehl-Neelsen staf
without prior decolorization or other interveniigo
procedures. Unlike the tissue preparations describ&S
above and unlike the experience of Truant ef 117.8
(1962), we were able to obtain brilliant restaining of &
bacteriological fluorescence microscopy slides withE;
carbol fuchsin. Bacteriological material stained ini- 5
tially with carbol fuchsin can also be restained with3
auramine-rhodamine without loss of the ﬂuoresccnt =
properties of the organisms.

For the determination of the specificity of aura-
mine-rhodamine staining for bacterlologlcal prepara-
tions, the following organisms were stained:3
Aerobacter, E. coli, Proteus, Pseudomonas, Clostrid-g
ium sp., S. aureus, S. pyogenes, and a partially acid- 3
fast strain of Nocardia asteroides. None of these o
organisms displayed any degree of fluorescence either Z
separately or in mixed cultures. Group III (Battey) 2
and group II (scotochromogen) anonymous myco- 5
bacteria fluoresced brilliantly when stained with<
auramine-rhodamine. 5

After trials on a number of specimens we cannot‘
help but agree with investigators who have found 8
fluorescence microscopy, when applied to the detect- N
tion of acid-fast bacilli, to be more accurate as well 2
as easier to use than the more commonly used Ziehl-@
Neelsen technique. Organisms are more readily seen @
and more appear to take the auramine-rhodamine ™
stain than take the carbol fuchsin stain (Gray, 1953; ¥
Richards and Miller, 1941; Tanner, 1941). In =
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ifications in the fluorescence microscopy technique

FIG. 1. Dark field of lung tissue containing acid-fast

bacilli. Auramine-rhodamine x 250. FIG. 2. Dark field of lung tissue containing acid-fast

bacilli. Auramine-rhodamine x 450.
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FIG. 3. Dark field of sputum containing acid-fast bacilli. ¥1G. 4. Bright field of liver tissue containing acid-fast
Auramin-rhodamine x 450. bacilli. Auramine-rhodamine x 250.

(&=
a
5
0
(=
>
=k
=
=
2]
—
©
c
=2
&
>
D
o
Q
n
=Y
o
[E=N
[I=Y
W
2]
=
(@]
©
[E=N
©
o
a1
[o0]
w
o
S
[S=Y
e
=}
<
1]
3
o
1]
=
[EEN
©
(o2}
o
O
Q
=
=
o
Q
Qo
1]
o
=
o
3
>
=
°
=
(@]
©
3
Q
o
3
=
o
S
(=
Q
>
c
Q
=
<
[EEN
o
N
o
N
N
(=3
<
«Q
c
D
2]
-
Y
=
@]
=
1]
(@]
—
1]
o
o
<



http://jcp.bmj.com/

588

material where organisms are scarce, they are more
easily, as well as more frequently, found following
fluorescent staining. Thus the number of positive
identifications is increased. The use of lower magni-
fications decreases the time necessary for examining
the material and accuracy is increased.

A word of caution is necessary. A considerable
number of specimens should be examined by the
microscopist before putting the procedure into
operation. This will enable him to gain confidence
in the procedure as well as to gain experience in
identifying acid-fast organisms. Experience is also
helpful in deciding what is and what is not artefact.

The valuable technical assistance of Miss Bonita White,
M.T. (AS.C.P.) and of Mr. Harold Briggs, H.T.
(A.S.C.P.) in the performance of these studies is greatly
appreciated.
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