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=Abstract=

Circulating Cytokine Levels and Changes During the Treatment in Patients
with Active Tuberculosis in Korea

Yon-Ju Ryu, M.D., Yun-Jung Kim, M.D., Jung-Mi Kwon, M.D., Youn-ju Na, M.D.,
Yu-Jdin Jung', Ju Young Seoh, M.D.‘, Seon Hee Cheon, M.D.

Department o Internal Medicine, Department of Microbiology’
College of Medicine, Ewha Womans University, Seoul, Korea

Background : The cell-mediated immune reaction to tuberculosis infection involves a complex network of
cytokines. The extent of inflammation, tissue damage and severity of the disease suggested to be
determined by the balance between extent and duration of the proinflammatory cytokine response versus
those of the suppressive cytokines. The systemic cytokine response in pathogenesis of tuberculosis can he
assessed by measuring serum cytokine levels.

Method @ Serum interleukin-1 beta(IL-1B), IL-2, IL-4, IL-6, IL-10, IL-12(p40), tumor necrosis
factor-alpha(TNF-a), interferon-gamma(IFN-V¥) and transforming growth factor-beta(TGF-B) levels
were measured in 83 patients with pulmonary tuberculosis, 10 patients with endobronchial tuberculosis
before treatment and 20 healthy subjects by using a sandwich ELISA. In patients with pulmonary
tuberculosis, they were divided into mild, moderate and far advanced group according to the severity by
ATS guidelines. To compare with those of pretreatment levels, we measured serum IL-1B, 1L-2, IL.-4,
IL-6, IL-10, IL-12(p40), TNF-a, IFN-v and TGF-B levels in 45 of 83 patients with pulmonary

tuberculosis after 2 and 6 months of treatment.
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Results : 1) In sera of patients with active pulmonary tuberculosis(n=83), IL-1B, IL-6(p<0.05), TNF-q,
and IFN-Y were elevated and TGF-B was decreased comparing to control. IL-2, IL-12(p40), IL-4 and
IL-10 were similar between the patients with tuberculosis and control. 2) In endobronchial tuberculosis,
IL-6 and TNF-a were elevated and TGF-§ was decreased comparing to control. IL-12(p40) seemed to
be elevated comparing to pulmonary tuberculosis. 3) Far advanced tuberculosis showed markedly
elevated IL-6 and IFN-Y level(p<0.05). 4) The significant correlations were noted between IL-1, IL-6
and TNF-a and between IL-12, IL-2 and IL-4(p<0.01). 5) After 2 and 6 months of standard treatment,
the level of IL-6 and IFN-Y was significantly decreased(p<0.05).

Conclusion : These results showed that an altered balance between cytokines is likely to be involved
in the extent of inflammation, tissue damage and severity of the disease tuberculosis. But, it should be

considered diversities of cytokine response according to type of tuberculosis and immunity in clinical

application and interpreting future studies.(Tuberculosis and Respiratory Diseases 2003, 55:140-152)
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Table 1. Patient’s characteristics

5 Aol 7THolt) HAY B 83F Fo TF

WS 33 Fgae 15300, AL 28
A 239 o] AtHTable 1).

A xS A%S v 244 1084 F 2
Fo® A9 7G| glon dx 5F7] 4
o] gla MEA "INt & 5 e E @
o] gl AHFFER &4tk

2. T WY

1) SEHAPP| W A zH 3

g5 H4Y 8x, 7184 29 @4 2 A4 ol
z#N Agd ¥4 L1, IL-2, L4, IL-6,
IL-10, IL-12(p40), TNF-a, [FN-V, TGF-p-& &4
etk 254 02y 84 8B3EF HYA A7

M/F Cav RC Und

Pulmonary tuberculosis(n=83) 57/26 15 23 15
mild(n=42) 26/16 0 10 4
moderate(n=34) 25/9 12 11 8
far advanced(n=7) 6/1 3 2 3
Endobronchial tuberculosis(n=10) 1/9 0 0 0
Control(n=20) 10/10 - - -

Cav: cavitary tunerculosis
RC: Recurrent tuberculosis
Und: Underlying disease- DM or alcoholics

Table 2. Ciculating cytokine levels in patients with active tuberculosis and controls(pg/ml)

Control Pulmonary Thc Endobronchial The
IL-1B 02 + 147 128 + 30 102 + 175
IL-6 55 % 253 134 + 386 145 = 414
TNF-a 155 + 303 216 + 408 191 = 297
IFN-v 73 + 30 131 + 469 85 + 28
IL-2 69 + 237 54 £ 2.1 59 + 277
IL-12 212 + 252 222+ 22 316 £+ 325
IL-4 48 + 163 44 = 154 40 t 1.06
IL-10 66 = 277 50 £ 1.7 50 + 154
TGF-B 1337 = 759 602 = 415 548 + 348

*p<0.05 comparing to control
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Fig. 1. Serum levels of IL-6 determined in
patients with pulmonary tuberculosis,
endobronchial tuberculosis and controls
* p<0.05 comparing to control

: mean value bar
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Fig. 2. Serum levels of IFN-Y determined in
patients with pulmonary tuberculosis and
control
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Fig. 3-1. Circulating cytokine levels according to severity and endobronchial tuberculosis.
*p<0.05 comparing to far advanced Thc
Md: mild, Mo: moderate, FA: far advanced, EB: endobronchial Thc: tuberculosis
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Fig. 3-2. Circulating cytokine levels according to severity and endobronchial tuberculosis
*p<0.06 comparing to far advanced Thc
Md: mild, Mo: moderate, FA: far advanced, EB: endobronchial Tbc: tuberculosis
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Fig. 3-3. Circulating cytokine levels according to severity and endobronchial tuberculosis.
*p<0.05 comparing to far advanced Thc
Md: mild, Mo: moderate, FA: far advanced, EB: endobronchial Thc: tuberculosis
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Fig. 4. Correlations between cytokines.
*xp<0.01
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Fig. 5. Changes of cytokines levels in pulmonary tuberculosis hefore and during the trea-tment(n=45).
*p<0.05 comparing to before treatment
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28 9ste AR, 2 AP A o3t
o 288 AFe T o AL ok wet
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sted 2A Efol 2 F Ut

CHat 9 2y -

g5A A 34, 718 A 1089 a5
A EE 208N 2xEAE AHed FHFE
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W olgste ¥ IL-1B, IL-2, IL-4, IL-6,
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358 BRI, #4aE 3 2¥AE A
93 45mol N X E 1Y% 674Y F 7474 d
3 SIL-18, IL-2, IL-4, IL-6, IL-10, IL-12(p40),
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z 1
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o (p>0.06), IL-2, IL-12(p40), IL-4, [L-102 W=
3 H28 @aleld HGgE Aolg BolA] Y
o} 2) N18A 48 @aolA IL-6, TNF-a= tix
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IL-4, IL-12 ol 73 F9 AaaAE 290
(p<001). 5) HAY 2 HHAAN FAH IL-69
[FN-ve 8% 27043 6ol 27 SAHL
2 FroJahA A E ATHP<0.05).
Z E:
oldel Az Ao WeAeld UM odg
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