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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 IS6110.

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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25 AAslT, 20mg/mle) lysozymeo} E4}=le] Q)
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Table 1. Composition of Reaction Fluid

A 10 ml
108l reaction buffer 5 ml
(Perkin Elmer Cetus %)
(100mM Tris-HCI, Ph 8.3;

500mM KCl; 15mM MgCl;;
0.01% gelatin)

primer 1 1 ml(50pmol)
primer 2 1 ml(50pmol)
dTNP 247} 1 mi(ZHZF 200mM)
Taq DNA polymerase 1 ml(1u)

S AT AB)

3z "HEF 25 28 mi

Table 2. Reaction Time in DNA Thermocycler

Ist cycle 2nd-29th cycle 30th cycle

denaturation 94T 5min  94C 2min  94°C 2min

annealing 68°C Imin 68T Imin 68C 2min

extension 72T Imin 72C lmin 72T 10min

CellA WEHastck

(5) M7 9=

Ethidium bromide 0.5u/mlo] &&5lo] Y= 2%
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(VilBerlourmat, TF 20M)% DNA band(123 base
pain & TSIcH
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1. PCRS| &4

A8 ol | $)slod M. wberculosis(H37Rv)
2] DNAE £x13 o2 3]4slo] PCRE Al2¥3 v} =}
2|4 wAsloll4 50fg DNAGIA o4 )& ERlsl
9JthFig. 1).

M 12 345
Fig. 1. Sensitivity of PCR using serial dilution of DNA
from M. tberculosis after ethidium bromide
staining and UV transilluminator. The primer
was IS-1 and IS-2.
M: Sizer Marker(1kb),
line 1: M. tuberculosis H37Rv(ATCC27294,
123bp) ;
line 2: 50pg, line 3: Spg, line 4: 500fg, line
5: 50fg

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

ions
Group PCR positive
cases
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. Y SXIF0|A PCRS| I Table 3)

22ty o v]4EeE wos $xE A
A Fald 217 85.7%(6/7)°ll4 PCR o3& vehi
%ichFig. 2). Y4 oz A4 Fulgdo| o=l gzt
Z 71.5%(5/T)o04 PCR k412 vehliRickFig. 3).

M 1 2 3 4 5 6 7
Fig. 2. Result of PCR in proven group.
M: marker of M. wberculosis
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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