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Diagnostic Significance of the Serologic Test Using Antigen of Mycobacterium
Tuberculosis for Antibody Detection by ELISA

Jae Min Park, M.D., Yeon Soo Park, M.D., Yeon Soo Chang, M.D., Young Sam Kim, M.D,,
Kang Hyun Ahn, M.D., Se Kyu Kim, M.D., Joon Chang, M.D., Sung Kyu Kim, M.D.,
Won Young Lee, M.D., Shang Rae Cho, Ph.D.”

Department of Internal Medicine, Institute of Chest Diseases, and Microbiology™
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Background : Diagnosis by direct microscopy and/or by culture of the Mycobacterium tuberculosis from
body fluids or biopsy specimens is “Gold standard”. However, the sensitivity of direct microscopy after Ziehl-
Neelsen staining is relatively low and culture of mycobacteria is time consuming. Detection of mycobacterial
DNA in clinical samples by the polymerase chain reaction is highly sensitive but laborious and expensive.
Therefore, rapid, sensitive and readily applicable new tests need to be developed.

So we had evaluated the clinical significance of serologic detection of antibody to 38 kDa antigen, which is
known as the most specific to the M. tuberculosis complex, and culture filtrate antigen by ELISA in sputum
AFB smear negative patients.

Method : In this study, culture tests for acid fast bacilli with sputa or bronchial washing fluids of 183 consecu-
tive patients who were negative of sputum AFB smear were performed. Simultaneously serum antibodies to 38
kDa antigen and unheated culture filtrate of M. tuberculosis were detected by an ELISA method.

Results : The optical densities of ELISA test with 38 kDa and culture filtrate antigen were significantly higher
in active pulmonary tuberculosis cases than in non tuberculous pulmonary diseases (p<(0.05), but in patients
with active pulmonary tuberculosis, those of the sputum culture positive patients for M. tuberculosis were not
significantly different from those of the sputum culture negative cases(p>0.05). In the smear-negative active

pulmonary tuberculosis patients, the sensitivity of the ELISA using 38 kDa antigen and culture filtrate
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was 20.0% and 31.4%, respectively. The specificity was 95.3% and 93.9%, respectively.

Conclusion : In active pulmonary tuberculosis but smear negative, the serologic detection of antibody to 38
kDa antigen and culture filtrate by ELISA cannot substitute traditional diagnostic tests and does not have clini-
cally significant role to differenciate the patient with active pulmonary tuberculosis from other with non—tuber-

culous pulmonary diseases.
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Table 1. Groups, age, and sex distribution of patients

male female
Group Total
No. mean age +SD No. mean age +SD
C(+)PT(+) 9 54.5 +11.5 52.5 +17.5 18
C(~)PT(+) 9 48.6 +16.9 52.5 +20.0 17
PT(—)PHx(+) 27 67.3 + 9.2 46.3 +17.8 34
TP or TL 6 32.3 + 5.7 24.0 + 5.3 9
PT(—)PHx(—) 66 60.8 +10.5 39 539.1 +11.8 105
117 58.3 +12.9 66 54.3 +16.6 183

C . sputum culture, PT : active pulmonary tuberculosis, Phx : past Hx of pulmonary tubercu-
losis, TP : Tuberuculous pleurisy, TL : Tuberculous lymphadenitis, SD : standard deviation

Table 2. Diagnoses of non-tuberculous pulmonary diseases

Diagnosis PT(—)PHx(+) TP or TL PT(—)PHx(—)

¥ <% 21 69
794 2 8
fasck: Bl ke ok -3 8
DA A2 4
A4 HA% 1 4
Aol A 3 4
HFopE/d HER 2
AE% 2
aspergilloma 3 1
294 o 8

A4 Qspag 1

71 € 3
Total 34 9 105

Age] A {7, 23] A7 JR-E ARG
A =% AA 2 ok FAE A ol R 3
Bgol A A 1 ml o]dS 138 397t 31 A
Hekdla, AgeFo] AL 79 normal saline AF-
£ 53 REARHA 28 A V8RR S Al
o 1FANHNE HH3IAC A HAE A4
4 AAE AY 5ml oS APslgrt

2) ZT oA A

Zt wello] pf o recombinant 38 kDa E1(HA
oo 4 s A, o3t r38 kDa Fhoz oF
)1} AT culture filtrate T (AAjJul =43
Ag AF)E YA 4TM T B¢ FHAL F
Zt welle PBST gfdog AH3tx, 200 pf o
PBST-0.5% (w.v) bovine serum albuming Wi
37°ColA 127 B¢t AAAIZ 1: 30022 34
g 8A 10040 B B3 37T 08T vheAF
th & well & M3 & PBST-NGS £902 1
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Table 3. The optical densities of r38kDa and culture filtrate

Optical density

Antigen Group No. of Pt ean 15D
C(+)PT(+) 18 0.5840.90 * %
C(~)PT(+) 17 0.64 +0.93 B e
38 kDa PT(— )PHx(+) 34 0.26 £0.49 —— *
TP or TL 9 0.18+0.28
PT(—)PHx(—) 105 0.16+0.32 * *
C(+)PT(+) 18 0.82 +0.96 * %
C(~)PT(+) 17 0.91 +£0.97 I
Culture filtrate PT(—)PHx(+) 34 0.33+0.60 *
TP or TL 9 0.29+0.24
PT(—)PHx(~) 105 0.15 +0.34 * %
183

* . p<0.05, * % : p>0.05

500002 3A3% 10044 9 affinity-purified per-
oxidase conjugated anti-human IgG (Calbio-
chem, San Diago, CA, US.A)E 37°CNA
147 3¢ vrg A A 2 wellg AHF 3 H,0.-,
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1582 whgA1Zl ¥ 490 nmoA FREE 248
et
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78S AAL A, vl AE A gAew §l9)
t}. ol W e r38 kDa o] Uld &4 A
At B4 V1S &% 0.800% dYm, AT
culture filtrate ol gt & AL B4 7152
FEE 0.842 Y. '
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t-test& ol&dl ML, 4 AP Hlme
ANOVA testz &}glom, p kel 0.05 ol3k<) 2%
ol Zpolrt e Aoz BAsArh

2 =

1. 22t 2T i 2T}
254 9298 359 2 51.8% <) 18944 23
o] B FE At

2. Xk r38 kDag} culture filtrate ghelof| off
Bt Z2T (Table 3)
r38 kDa &) 71&AE 0.80, culture filtrateo]
71EAE 0.842 3L o,
1) 854 dZg8A A 8Z2d 43t
o vlgl frolebAl =4t (p<0.05)
2) 54 AZ293AFNA I H 242
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Table 4. The sensitivity and specificity of ELISA test

A 54 A2 7€l HA%
35 148
ek %A 18 (51.8%) 0
weF &g 17 148 (100%)
38 kDa 4 7 (20.0%) 7
38 kDa &4 28 141 (95.3%)
CF %4 11 (31.4%) 9
CF &4 24 139 (93.9%)
38 kDa o} +CF 94 14 (40.0%) 13
38 kDa 34 +CF &4 21 135 (91.2%)
Atolell Gz el FoJdk Zol= Gt (p>0.05) o

3) vZEH Y AABRATLNA E e HAY /-7
of & Fg=e el Aol fISlrh.(p>0.05)

4) 54 AAYEATNA 28 FHGEat
Bod F3E7) frefstA #90h(p<0.05)

5) A4 FHaSAed vZdY Adges
Atolell F350] Freoldt zole glSiet.(p>0.05)

3. ELISAZALR] gizts 9 Eoj=(Table 4.)

Rl BEA HBHEA 2lolM 18WF 4o
A Ao 22.2%, Eolxe
S0z 953%9om, WRPEAM
177 Z 390l FHe= 17.8%
AANA=E 20.0% ©] ATk

2) Culture filtrate] 917t== A&7 wjok HAF
AR B AFEA T ol 189 F 5
Pol x| o 27.8%, Bolxe 1484 & 1399
14 &4es 93.9%9.0H, WidHAM &4 7
S 179 & 6ollA] PAHoR 353%2 UHAEE
B AA 45 E 31.4% o}

3) r38 kDa 3937} culture filirateE 23319
& W AFEE 40.0% 2 st ou SolEE 9L

2% 2 Zraskgrt.
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18821 Kochrl Adlwg A% o]F 44 A=
HE #& A& Aol Ade A o 2k
o] 3 iedl, ik ERAA T 9t A4t
A AHE B89 T 5 Yo Folme 98% olte
2 X9 972w 40-50% o)stE Bald, Ax
2 oF 1589 AF Al7te] Has| diFe] AA g
Sl @AY k. WG HAMY S a5 F
= ZEo] 7MsEtAt 7ol ek B 1
3 ujx)e] B 4F olde] 7Izte] Rtk BA)
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284 ds) ¥ (polymerase chain reaction,
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Zrol 2gdrt. FHAMIEE olgsle] AYHF
DNAE A&k ie vy Ugsht vlgo) gol
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