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Abstract

Comparative analysis of Fluorescence stain and Ziehl-Neelsen's
AFB stain for Mycobacterium leprae (pilot study)

Youn-Sil Kim, Hee-Suk Lee, Min—-Seok Lee, Jong-Pill Kim

Institute for Leprosy Research, Korean Hansen Welfare Association

The Ziehl-Neelson's AFB staining method was mainly used for the AFB
observation of the mycobacteria. However, this method has several issues of
false negative results, and hence a comparative experiment of the
Ziehl-Neelson's AFB staining and the fluorescence staining method was
done to remedy this problem.

As the fluorescence staining method brightly highlights the AFB in a
dark field, and also as it is observed with the lower power objective, it is a
method that can better the observation and shorten the time of observation
as well.

The fluorescence staining method that was used in this experiment did a
comparative analysis of the Auramine O-Rhodamine B and the Acridine
Orange.

The results showed that although the Auramine O-Rhodamine B allows

easier observation of the AFB with a high fluorescence expression rate for
the multibacillary leprosy sample, the darkness on the periphery makes it
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hard to observe anything else, while also making it hard to observe the cell

changes and paucibacillary leprosy of the AFB. However,

the Acridine

Orange staining method highlights the cells in dark green and changes the

color of the AFB from bright red to orange making it easier to observe
bacilli. The results of the study show that the Acridine Orange method is
superior to the Auramine O-Rhodamine B method in detecting acid fast

bacilli in specimen.

Key Word : AFB, fluorescence stain, Mycobacterium leprae

o &

Mycobacterium lepraes &g Zht
(Acid-Fast Bacillus)olt}t.” o] &4tge
Mycobacterium® A&4 Eo=z o
ARl Al el A FAEA AT
Fuchsin/phenole] X2&%¥ dye7} #A Al
o] ZAE o= sto|u} dzbefo] o
EAE]R] oFs S Dol Ziehl-Neelson's
AFB stain°] F& 7t o] gx|o] g} ?

St Mycobacterium tuberculosis=
AARZAZ]F (WHO) o AZAd A3
w2} Ziehl-Neelson's AFB stain® &4
of fluorescence stain(Auramine)< #
| el Aol gestm ok by
2 Ao M= Mycobacterium leprae©l
=

Ziehl-Neelson's AFB stain®} A
Helsle A4S A

¢

fluorescence stain

Aatsict.
* Az AEFE
AA$A : dr jpkim@hotmail.com
F 4 A= «] Al 4E2 59
gkl B2 & 3] (031-452-7094)

22

Aol Ahgw FFAM AlekS Auramine-
dyeﬂ‘ %oi J= %ﬁ}ﬂ
Mycobacterium tuberculosis A&& <
A 2FF AEZ Acridine orange
dyeE AMHEske F3FH2 Mycobacterium
Iepraeoﬂ zj'ﬁ_;H ]E_ /\154 o].oﬂ];], N—&Joﬂ
AHEE HAE 2o UidE $kxke] 27,
Mouse foot paddl HETH Tz} ‘?lL"“O]
HEH Zebra fishe 242 ol &35 7t
7ol AAE 719 Ziehl-Neelson's AFB
stain?} Auramine-Rhodamine dyeE ©]

Rhodamine

83 fluorescence stain, Acridine orange
dyeE ©] &3t fluorescence staines A3
& & vl 74 siglen Fdador #
T & AL 98 Ziehl-Neelson's
AFB stain®.z QG E AA5FH T}

A Sl o e

=2



lo

=
%X}EJ lq—r A7 Z#L gkin smear
A3} Bacterial Index(BI)7} 29°] 6+,
1 o 1He 2+2 BAE 24
= A8t 4% & 2o dh=el, 21
[e)

=l (7] 28, l=dAob) ol

2. diH

SIx}Eo] AA)E skin smear F919 =
A3t FFolA =22 AyHst A 2
W E2& u= s 1 %A HHL oA ME

1) Ziehl-Neelson's AFB stain

Mycobacterium® 3dAHIS SHEE
QA o g oAk R B of JLefof A
A z3le] AMgEid Y daEE B a1y

Ak L Wio s Algsisit (Table
1, 2).

Table 1. Ziehl-Neelson's AFB stain of

Mycobacterium leprae® Ziehl-Neelson's AFB stain®} Fluorescence stain BJi¥4 (&) : 79

49, olal, ouA, 4%

v

skin smear, Inoculum in Mouse

foot pad
Step Time
Carbol fuchsin sol 25min
(gently heat the slide)
Wash(in running water) 10sec
0.1% HCL-alcohol Imin
Methylen blue sol Imin

Wash and dry

Table 2. Ziehl-Neelson's AFB stain of
skin biopsy and Zebra fish
(cutting size 5~8um )

Step Time
Xylene-cast oil sol 40min (2X)
(in 37° water bath)

Remove oil(use oil paper)

Wash(in running water) 18min
Carbol fuchsin sol 40min

(in 37° water bath)

Wash(in running water) 10sec
0.1% HCL-alcohol 1min
Methylen blue sol 1min

Wash and dry
Mounting

2) Auramine-Rhodamine dye& ©]&
@ fluorescence stain

PG A5t wAY] ZAFCo R Acid-Fast
Bacillus2 @AA7]= wgPoz B A9
oM “FEste BDAR] TB fluorescence
stain Kit® TA%3} PARTECA] CyStain®
TBAIEF=S Argstdl  Hla  AFsid
(Table 3-6). A% Al AME® dAWAEL
Olympus BX51¢|™H excitation 460~490nm,
emission 520nmelA 773} t}.
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Table 3. BD TB fluorescence stain Kit®
T stain of skin smear, Inoculum
in Mouse foot pad

Table 6. PARTEC CyStain® TB stain of
skin biopsy and Zebra fish
(cutting size: 5~8um)

Step Time Step Time
Auramine-Rhodamine T sol 25min Xylene 2min (2X)
Wash (in running water) 10sec 99 9% alcohol 2min (2X)
Decolorizer TM Smin Wash(in running water) 2min
Wash (in running water) 10sec . .
Staining sol 15 min
Counterstain 5min ) ) )
(TB Potassium Permanganate) Wash(in running water) 10min
Wash and dry Destaining sol 1min
Wash(in running water) Smin
Table 4. BD TB fluorescence stain Kit® Counterstaining sol Smin
T stain of skin biopsy and Wash and dry
Zebra fish(cutting size:5~8um) Mounting
Step Time
Xylene 2min (2X) 3) Acridine orange dyeE o|&3t
99.9% al.cohol 2min .(ZX) fluorescence stain
WaSh.(m runnlnglwater) 2m1,n Acridine orange:= AlEUe] S Z
Auramine-Rhodamine T sol 25min et oééﬂ‘ﬂé5)9.i Sl MAleke BE B of
Wash(in running water) 10sec B iy PR
Decolorizer TM 3min TN Azsted ARgskl o, (Table 7,
Wash(in running water) 10sec 8) FAWPHE katila, Mantyjarviel 2|3l
Counterstain 5min 7]%%@ g dAaHor AES AT

(TB Potassium Permanganate).
Wash and dry
Mounting

Table 5. PARTEC CyStain® TB stain of
skin smear, Inoculum in Mouse

foot pad
Step Time
Staining sol 15min
Wash(in running water) 10min
Destaining sol 1min
Wash(in running water) 5min
Counterstaining sol H5min
Wash(in running water) 5min

Wash and dry
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(Table 9, 10) A4 A AFHE dn|4dL
Olympus BX51¢|H excitation 460~490nm,
emission 520nmeolA 77335t}

Table 7. Acridine orange solution®

Reagent Vol
Phenol crystal 5g
Deionized water 50ml
Glycerol 25ml
95% alcohol 25ml
Acridine orange 0.1g
overnight




Table 8. Destaining solution®

Reagent Vol

95% alcohol T4ml
Deionized water 26ml
Concentrated HCL 0.5ml
Methylen blue 0.2g

Table 9. Acridine orange fluorescence
stain of skin smear, Inoculum
in Mouse foot pad

Step Time

Acridine orange solution 15min

Wash(in running water) 10 sec

Destaining solution 2min

Wash(in running water) 10 sec
Dry

Table 10. Acridine orange fluorescence
stain of skin biopsy and Zebra
fish(cutting size:5~8um)

Step Time

Xylene 2min (2X)

99.9% alcohol 2min (2X)
Wash(in running water) 2min
Acridine orange solution 15min
Wash(in running water) 10sec
Destaining solution 2min

Wash and dry
Mounting
2 2t
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Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain

PARTEC CyStain® TB stain Acridine orange fluorescence stain
Fig. 1. Results of case 1 (BI=6) : Ziehl-Neelson's AFB stain and fluorescence stain of
skin smear (x1000)

Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain
PARTEC CyStain® TB stain Acridine orange fluorescence stain

Fig. 2. Results of case 1 (BI=6) : Ziehl-Neelson's AFB stain and fluorescence stain of
skin biopsy (x1000)



Mycobacterium leprae®] Ziehl-Neelson's AFB stain® Fluorescence stain HlZ&A4 (dqn) : 7oA 0|8 ojnX 7137

Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain

PARTEC CyStain® TB stain Acridine orange fluorescence stain
Fig. 3. Results of case 2 (BI=6) : Ziehl-Neelson's AFB stain and fluorescence stain of
skin smear (x1000)

Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain

PARTEC CyStain® TB stain Acridine orange fluorescence stain
Fig. 4. Results of case 2 (BI=6) : Ziehl-Neelson's AFB stain and fluorescence stain of
skin biopsy (x1000)
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Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain

PARTEC CyStain® TB stain Acridine orange fluorescence stain
Fig. 5. Results of case 3 (BI=4) : Ziehl-Neelson's AFB stain and fluorescence stain of
skin smear (x1000)

Ziehl-Neelson's AFB stain BD TB fluorescence stain Ki™® T stain

PARTEC CyStain® TB stain Acridine orange fluorescence stain
Fig. 6. Results of case 3 (BI=4) : Ziehl-Neelson's AFB stain and fluorescence stain of
skin biopsy (x1000)
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Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain

PARTEC CyStain® TB stain Acridine orange fluorescence stain
Fig. 7. Results of case 4 (BI=2) : Ziehl-Neelson's AFB stain and fluorescence stain of
skin smear (x1000)

Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain

PARTEC CyStain® TB stain Acridine orange fluorescence stain
Fig. 8. Results of case 4 (BI=2) : Ziehl-Neelson's AFB stain and fluorescence stain of
skin biopsy (x1000)
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Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain

PARTEC CyStain® TB stain Acridine orange fluorescence stain
Fig. 9. Results of case 5 (Inoculum in Mouse foot pad) : Ziehl-Neelson's AFB stain
and fluorescence stain of Inoculum in Mouse foot pad (x1000)

Ziehl-Neelson's AFB stain BD TB fluorescence stain Kit® T stain

Acridine orange fluorescence stain
Fig. 10. Results of case 6 (Inoculated Zebra fish) : Ziehl-Neelson's AFB stain and
fluorescence stain of Inoculated Zebra fish (x1000)



Mycobacterium leprae®] Ziehl-Neelson's AFB stain® Fluorescence stain HlZ&A4 (dqn) : 7oA 0|8 ojnX 7137

11-1

Fig. 11. Results of case 7 (Re-staining)

11-2

: Acridine orange fluorescence staining of

Inoculum in Mouse foot pad(11-1), Ziehl-Neelson's AFB staining after Acridine

orange fluorescence staining of Inoculum in Mouse foot pad(11-2) (x1000)
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