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=0 g@xbe] ARE e 3L B3 nAAI)EL, acid-fast FAYHE BH A7 F dvjHe AHAE FASe Aolvt. Acid-fast &
A e I35 hot staining® cold staining 8 F 77 den, vl e @4 A3t 483 hot staining ¥ Ziehl-Neelsen
WHE F2 o83t ady, 71EY AYF AsdlE 712 71Fe] §lol At Mg LElolnd HARAIL nEE AlAk dta, ABER
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AT AFEAE MEsET AEd Q4 Age] nFda 44, ggln A2z7A] A o] AR o|Fojzlch AA ARk 579 &
goleg nEAZ AT A 2180 285t 4% HuE A8 F o AFE ddeE A5 FE5IAE ANdsld X &S HmE B
A3 95%2 TARSE {3 Ao|E HelA] esitt (p)0.05),

Abstract : The detection of tubercle bacilli{TB) from sputum smear is one of the fast and inexpensive methods for diagnosis of
tuberculosis. For this method, sputum smears are usually fixed by heating and stained by acid-fast staining method, and then
examined under an optical microscope. Two procedures are commonly used for TB staining. One is hot staining and the other
is cold staining method. The Ziehl-Neelsen method which is a hot staining method is widely used in Korea because its stained
color is more vivid. However, the conventional automated stainer has to fix the sputum smear on a slide manually and the
stain is not so vivid because it has not heating function. In an effort to save labor and minimize variations in manual staining
precedure, we developed an automated stainer with heating function. The entire staining process is fully automated, from
fixation to final washing and drying. With the automated methods, five slides can be fixed and stained in 21 minutes at
consistent high quality. We compared the concordance rate between the two methods for 91 sputum samples to validate the
stain quality of the developed automated stainer. As the results, the concordant rate between the two methods was 95% and
there was no significant difference (p)>0.05).

Key words : Tubercle bacilli(TB). Acid-fast staining, Ziehl-Neelsen method, Automated stainer. Heating function
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Fig 1. Block diagram of the developed auto stainer
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Fig. 2. Structure of the stain
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Fig. 4. Process of spraying reagent on a smear slide
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Fig. 7. Results of stain (1000x magnification) (a) auto staining (b) manual staining
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Table 2. Stained results of manual and auto staining
(N=91)

A HE FEAY XHE A
1~30 - -
31 + +
32 Alg _
Direct 33 ++ ++
(N=37) 34 i e
35 ++ ++
36 A3 +
37 +++
1~32 - -
33 45 A1
34 a7 43
35 + +
36 47 A5
37 + 4+
38 ++ +
39 ++ +
40 + ++
41 + +
) 42 + ++
] —
44 + ++
45 + _
46 Al -
47 + +
48 Al7 -
49 + +++
50 Al4 _
51 + +
52 ++ ++
53 ++ T4+
b4 ++ ++
olAZAE A Agde] glolA EF e e =% A
Ateh i AaboltHlpl. 2% AN Bwe) wmel QlolH F
2% true positives A3 ol glojA dRI=s} 90% W9
o] lA 100%2) Eolxg zty Y& uiek kAl A9 A
sota 3 2 Q1,2 ey, Wl AApbEe Exein
BE Jdx=g 82 AEY AHe W9 e BHS AT
ATH2].
A% 783 A5 23 A

Apglel AR
#7129 BN 109 o) 3
S5 FAHCE Re% A

2904 24 - pEe
E 3. $57 NSHAo| ofgt BUT ZEE

Table 3. Detection rates of tubercie bacilli by manual
and auto stainging (N=91)

5 Zot FEZHM(%) s AAM(%)
. ok 18.9 (=7/37) 16.2 (=6/37)
Direct
+ of& 13.6 (=5/37) 16.2 (=6/37)
. ok 40.7(=22/54) 33.3(=18/54)
Indirect
+ o]t 27.7(=15/54) 27.7(=15/54)
ok 31.9(=29/91) 26.4(=24/91)
Total
+ oj& 22.0(=20/91) 23.1(=21/91)
olZ Holx Yottt AR Fdo| AL AP AT ¢
A7z dAstel Axze SdZ A@glel A¥T HAES
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