Tuberculosis and Respiratory Disease 748 ul G818k Vol 42, No. §, October, 1995
R SN

F AREdoA] FgE s AEb-S(PCR)E o]-83t
M. tuberculosis®] 1%

Folofgt \2hofet ket
2 M4 %z

Ho

= Abstract =

Identification of Mycobacterium tuberculosis in Pleural Effusion by
Polymerase Chain Reaction{PCR)

Sun Taec Kim, M.D. and Chang Woon Gang, M.D.

Department of Internal Medicine, Dong-A University College of Medicine, Pusan, Korea

Background: Since polymerase chain reaction(PCR) was devised by Saiki in 1985, it has been
used extensively in various fields of molecular biology. Clinically, PCR is especially useful in
situation when microbiological or serological diagnosis is limited by scanty amount of causative
agents. Thus, PCR can provide rapid and sensitive way of detecting M. tuberculosis in tuberculosis
pleurisy which is diagnosed in only about 60 % of cases by conventional method.

Method: To evaluate the diagnostic usefulness of PCR in tuberculosis pleurisy, The results of
PCR was compared with those of conventional method, including pleural biopsy. The pleural
effusion fluid was collected from 7 proven patients, 7 clinically suspected patients and control
group(7 patients with malignant effusion). We extracted DNA from pleural fluid by modified
method of Eisennach method(1991). The amplification target for PCR was 123 base pair DNA, a
part of 1S6110.

Result:

1) Sensitivity of PCR: We detected upto 50fg DNA.

2) In patients with pleural effusion of proven tuberculosis, the positive rate of PCR was
85.7%(6/7). In patients with pleural effusion of clinically suspected tuberculosis, the positive rate
was 71.5%(5/7). In control group, positive rate was 0%(0/7).

Conclusion: We concluded that PCR methd could be a very rapid, sensitive and specific one for
diagnosis of M tuberculosis in pleural effusion. Further studies should be followed for the
development of easier method.
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2) PCR

(1) DNA & i

Eisenach W'Y-g- W8 A7 DNA S 23190} ¢
A FF 3mlE 13,000 xgol|A] 10827 AR 4
ZNg AR, 20mg/mlg] lysozymeo} E3tE]o] 9)
3= TE buffer(10mM Tris-HCI(PH 8.0), ImM EDTA)



300ul 2 F-HATIR 37°CollA 2417 E1E wiekgich

o]% 10N NaOH®} 10% sodium dodecyl sulfate
(SDS)E H7beliA #E 527 27 0.5NT} 1%7} =
AlRE & 2871014 1087 71 gich o] & Agoll4
Al F 1M HCLE ol 3141715 S22 phenol:
chloroform:iscamyl alcohol(25:24:1)& 2bds] 4a
i H, 47T 13,000 xgollA] 1087 A4 el & A
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ARAEE FRIAFIAL UhA] 4T 13000 xgofl4] 2087
Helsha 4Eis vslog AAS & A Az
AZet 2%, ZAE-8 BE buffer 50 B4471 &
-20TCellA] W Bagick

(2) #&&E DNAQ| =Z(Purity)2} 2| £

Mycobacterium tuberculosis(o]$} M. tuberculosis)
H37Rv TFolld] 2% DNAE sterile tertiary dis-
tilled water(STDW) 20ulol] 521 % spectrophotome-
terg o]-8310] ODaso/OD2ge2) BI7} 1.80]) 71795 <=
57 $EA A0R 319 ODyos] 7o DNAS
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72 1R 10~16H wHeslod Exghclar 9w
Z1 186110 DNA sequenceZ targetO & 3} IS-1,
1S-2 primer(by Eisenachy& A-83)gjom o) gt
A 2lglsio] FHAdsigict
primer 1: §’-CCTGCGAGCGTAGGCGTCGG-3°
primer 2: 5’-CTCGTCCAGCGCCGCTTCGG-3’
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Table 25} o] AISRIS, ol A7|F 74 -20

Table 1. Composition of Reaction Fluid‘

A 10 ml
10w} reaction buffer 5 mi
(Perkin Elmer Cetus #}3)
(100mM Tris-HCI, Ph 8.3;

500mM KClL, 15mM MgCls;
0.01% gelatin)

primer 1 I ml(50pmol)
primer 2 1 ml(50pmol)
dTNP Z+2ZF { ml(ZHZE 200mM)
Taq DNA polymerase 1 ml(1u)

(g BEA A&
R R 28 ml

Table 2. Reaction Time in DNA Thermocycler

Ist cycle 2nd-29th cycle 30th cycle

denaturation 94C Smin  94°C 2min 94°C 2min

annealing 68T Imin 687 Imin 68T 2min

extension 72°C Imin 72C Imin 72T 10min

CollA WEsHasiqict

(5) ®I| A8

Ethidium bromide 0.5ul/mlo} 3-§xlol 9= 2%
agarose gelol]l4] A7} odwgt X UV illuminator
(VilBerlourmat, TF 20M)E DNA band(123 base
pain & FA3h

(6) &4 AL

Aol A] 18-1, 1S-2 primerE o3 A4
< Z2ulslyl 98l M. tuberculosis H37Rv(ATCC
21294y XF R AEsle] £ e 3)4sle]
Agsick. {4 zteR F54E DNA Fel &
Aol HE] FL S AlRsllch

EE AgaolA oA 98t Al &
A 53] PCR o|2] HAl5 DNAY} Qe Fa
£ 50m ZE Ayt ol kg wo g A 714
& AR, AAE I5sisich gk 2ol o3t
Sekdel 255 Fol] A3l L AAE 2301
Arfslol &5 oMo U 755 PCR Mg
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1. PCRY| &M
A ol ) Jsted M. uberculosis(tH3TRv)
2] DNAE #2148 oz #4dslo] PCR-G Alglgh v} 2}
94 whAslollA 50fg DNAoA 4 olg &gl
9ITHFig. 1).

M 12 3425
Fig. 1. Sensitivity of PCR using serial dilution of DNA
from M. wberculosis after ethidium bromide
staining and UV transilluminator. The primer
was IS-1 and IS-2.
M: Sizer Marker(1kb),
line 1. M. tuberculosis H37RvV(ATCC27294,
123bp)
line 2: 50pg, line 3: 5pg, line 4: 500fg, line
5: 50fg

Table 3. PCR Result of Proven Tuberculosis
and Non-tuberculous Pleural Effus-

ions
Group PCR positive
€ases
Group 1 6/7(85.7%)
(Proven tuberculosis by pathology)
Group 2 5/7(71.5%)

(Improved after medication)

Control group 0/7( 0.0%)

2. 28 #Xt20AM PCRE| H2K(Table 3)

ZAweleby o v 4B wHoE #XE A
4 ol RAF 85.7% (/T4 PCR R4E ek
SicHFig. ). YAPHAoE AW Fotale] 149 B3}

Z 71.5%(5/7)olld PCR b4 vEhNickFig. 3).

M 1 2 3 4 5 6 T
Fig. 2. Result of PCR in proven group.
M: marker of M. tuberculosis

line 1-7: Sample number of patient.

Positive at sample number 1, 2, 3, 5 6,7

M 1 2 3 4 5 6 7
Fig. 3. Result of PCR in clinically suspected group.

M: marker of M. tuberculosis
line 1-7: Sample number of patient.
Positive at sample number 2, 3, 5, 6, 7.
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