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== Abstract ==
T-cell Mediated Immunity in Pulmonary and Extrapulmenary Tuberculosis
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Ki Ho Jung, M.D., In Gyu Hyun, M.D., Chul Gyu Yoo, M.D., Young Whan Kim, M.D.
Young Soo Shim, M.D., Keun Youl Kim, M.D. and Yong Chol Han, M.D.

Department of Internal Medicine & Tuberculosis Research Tnstitute,
Seoul National University College of Medicine, Seoul, Korea

Background: T-cell mediated cellular immunity has been suggested as an important mechanism in
mycobacterial infection and imbalance between helper/inducer and suppressor/cytotoxic T-cell has
been suggested as an important immunological abnormality in the pathogenesis of tuberculosis in
human.

Method: To determine whether there is any difference in T-cell mediated immunity in the path-
ogenesis of pulmonary and extrapulmonary tuberculosis, total numbers of WBC&lymphocytes were
counted and helper/inducer and suppressor/cytotoxic cells were calculated by flow cytometry.

h Blastogenesis after stimulation with Concanavalin-A, Phytohemagglutinin and PPD were measured
by *H-thymidine uptake. PPD skin test was performed as an in vivo test.

Resuits: '

1)There was no significant difference in the size of PPD skin test between pulmonary and extrapul-
monary tuberculosis groups.

2)Number of total lymphocytes significantly decreased in tuberculosis patients compared with
healthy control group. But there was no significant difference between pulmonary and extrapul-
monary tuberculosis groups.

3) Number of HLA-DR and Interleukin-2 receptor (+) cells were significantly increased in tubercu-
losis patients. But there was no significant difference between pulmonary and extrapulmonary
tuberculosis groups.

4) There was no significant difference in the numbers of WBC, Ts, T, and Ts lymphocytes and T
+/Ts ratio between tuberculosis patients and healthy controls.

5) There was no significant difference in the blastogenesis after stimulation with specific and
non-specific blastogens between tuberculosis patients and healthy controls.

6) The percentage and absolute number of T, lymphocyte were significantly correlated with the
size of PPD skin test. (r==0.689 and 0.598)
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Conclusion: From these results, it is concluded that there was no difference in T-cell mediated
immunity between pulmonary and extrapulmonary tuberculosis group.

But, because it is suspected that there might be some difference in the role of T-cell mediated
immunity in the pathogenesis of pulmonary and extrapulmonary tuberculosis or even among the
extrapulmonary tuberculosis patients, further studies would be required.
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Table 1. Patient Characteristics

Control Pulmonary Tuberculosis Extrapulmonary Teberculosis
Age Sex PPD** Age Sex PPD*#* Age Sex PPD** - Disease*
25 F 21x21 58 M 16x16 3 F 0x0 T
27 F 19x19 53 M 6x6 23 F 15x15 1,2
31 M - 16x16 19 F 3x3 16 F 0x0 4,8
32 M 16x16 28 F 20x20 33 - F 20x20 ] 1,5
24 M 15x15 58 M 20x20 21 F 20x20 3,4
28 M 14x14 80 M 0x0 T 34 M - 3
38 M - 75 F 12x12 29 M 8x8 3
24 M 12x12 50 F 20x20 26 M 14x14 6
31 M - 33 F 15x15 17 M — 4
26 M 16x16 18 M 18x18 30 F 0x0 4
21 M 12x12 25 F 14x14 2
28 F 22x22 2
21 F 25x20 2
22 M 0x0 4
61 F ' 12x12 8
46 F 0x0 5,6,8
17 F 25x22 2

* 1 : Pulmonary Tuberculosis,
Peritonitis,
Tuberculosis

*% Size of PPD skin test {(mmxmm)

5 : Miliary Tuberculosis,

2 : Tuberculous Lymphadenitis,
6 : Intestinal Tuberculosis,

4 : Tuberculous
8 : Bone

3 : Tuberculous Pleurisy,
7 : Tuberculous Meningitis,
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Table 2. Comparison of PPD Skin Test, WBC and Lymphocyte Numbers

PPD Skin Test (mm)

WBC (/mm?®) Lymbhocyte {/mm?*}

Control 16.8 £ 4.0
Pulmonary TB 13.0 £ 6.9
Extrapul. TB 10.6 £ 8.7

6938.5 + 2005.7
8654.5 + 2388.2
7305.9 £ 2439.1

2048.7 £ 533.6
1230.2 £ 594.0*
1500.2 £ 711.4%

* Statistically significant difference {p < 0.05) between control and tuberculosis patients.



Table 3. Comparison of Percentage of T, T,, T, (+) Cells & T,/T, Ratio

T, (4% T, ()% T, ()% T,/T, (+) Ratio
Control 679+ 9.3 39.8: 3.4 28.0 £ 3.7 145 ¢ 0.15
Pulmonary Tuberculosis 624 +13.6 410121 254 £6.1 1.79 £ 0,94
Extrapulmonary Tuberculosis 67.8 £15.2 42.1¢ 9.3 25,0+ 7.3

- 1.82:0.76

Table 4. Comparison of Number of T, T,, T, {+) Cells

T, (+) Number (Jmm?)}

Ty (+) Number {jmm®) T, (+) Number {/mm®)

Control 1470.6 + 557.2 828.0 £ 266.6 587.8 £ 208.0
Pulmonary TB 800.1 + 449.5 534.7 £303.1 297.8 £ 145.6
Extrapul. TB 1047.0 £ 589.3 639.6 £ 346.2 399,6 + 261.4
Table 5. Comparison of Percent and Number of HLA—~DR & Interleukin—2 Receptor {+} Cells

HLA-DR (+) % HLA—DR (+) No IL,—R (+) % 1L;—R (+) No
Control 36+ 2.8 63.0+ 319 4.0+1.7 . 716+ 309
Pulmonary TB 151+ 7.9% 191.2 £ 145.1* 11.0 £ 5.5% 142.1 £ 114.5%
Extrapul. TB 171 ¢+ 14.2* 232.8 £+ 158.6% -~ 1.8+4,0% 115.0+ 71.3%

* Stastistically significant difference {p < 0.05) between control and tuberculosis patients.
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Table 6. Comparison of Blastogenesis after Mitogen Stimulation

Stimulation Index

Concanavalin—A Phytohemagglutinin PPD
Control 149.4 + 136.0 180.1 £162.9 10.3+ 9.0
Pulmonary TB 336.8 £ 432.0 420.9 + 450.7 10.6 £ 9.1
Extrapul, TB 147.4+272.4 412,3 £633.6 11.7£16.8

mm

PPD Skin Test
*
*
*
*
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r =0.60 (p < 0.05)
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Fig. 1. Relationships between T, percent and PPD skin test.

PPD Skin Test
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r = 0.69 {p < 0.05)
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Fig. 2. Relationships between T, number and PPD skin test.
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