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Soluble IL-2R, IFN-r and Neopterin as Immunologic Markers
in Patients with Tuberculosis
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Jong Soo Lee, M.D., Seon Hee Cheon, M.D., Ju Young Seoh, M.D.

Department of Internal Medicine, Ewha Women’s University, College of Medicine, Seoul, Korea

Background : The cell-mediated immune response plays an important role in tuberculosis. After being
activated by mycobacterial antigens, T lymphocytes express a high affinity receptor (IL-2R) for
interleukin-2 (IL-2) on their own surface and release a soluble fraction of the IL-2 receptor (sIL-2R) from
the cell membrane into the circulation. Neopterin is a metabolite of guanosine-triphosphate, which is
produced by stimulated macrophages under the influence of IFN-y with a T lymphocyte origin. Therefore,
the utility of sIL-2R, [FN-r and the neopterin levels as immunologic indices of the cell-mediated immune
response and severity of disease in patients with pulmonary tuberculosis was assessed.

Method : The serum sIL-2R, IFN-r and neopterin levels were measured in 39 patients with pulmonary
tuberculosis, 6 patients with tuberculous lymphadenitis prior to treatment and 10 healthy subjects. The
serum and pleural sIL-2R, neopterin and ADA levels were measured in 22 patients with tuberculous
pleurisy. The patients with pulmonary tuberculosis were divided into a mild, moderate and severe group
according to the severity by ATS guidelines. To compare the results from these patients with those of
the pretreatment levels, the sIL-ZR, IFN-y and neopterin levels were measured in 36 of the 39
patients(l patient, expired; 2 patients were referred to a sanitarium) with pulmonary tuberculosis after 2

months of treatment.
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Results :
compared to those of healthy subjects (p>0.05). The neopterin concentration in the serum was
significantly lower in patients with pulmonary tuberculosis(2967+21328 pg/ml) than in healthy
controls(4949+1242.1 pg/ml)(p<0.05). 2) In the pulmonary tuberculosis group, the serum sIL-2R and
IFN-r levels were higher in patients with severe disease than those in patients with mild and moderate

1) The serum sIL-2R and IFN-r levels were elevated in patients with tuberculosis when

disease. However, the neopterin levels declined as the pulmonary tuberculosis became more severe
(p<0.01). 3) The mean serum sIL-2R and IFN-r levels declined from 1071+11394 U/ml to 1023+1920.9
U/mi(p>0.05), 412528 pg/ml to 22+239 pg/ml(p<0.05), respectively, after 2 month of treatment. The
mean serum neopterin levels increased from 315822726 pg/ml to 3737+23075 pe/ml(p>0.05) after a 2
month of treatment. These findings were remarkable in the severe group of pulmonary tuberculosis
with a clinical correlation. 4) In the patients with tuberculous pleurisy, the serum sIL-2R and ADA
were significantly higher than those in the pleural fluid, However, the neopterin levels in the sera and
pleural effusion were similar.

Conclusion : On the basis of this study, sIL-2R, IFN-r and neopterin measurements may not only
provide an insight into the present state of the cell-mediated immune response, but also serve as
parameters monitoring of the prognosis of the disease, particularly in patients with severe pulmonary
tuberculosis. In addition, an assay of the pleural sIL-2R levels might signal a stimulated local immunity
including T cell activation in the tuberculous pleural effusion.(Tuberculosis and Respiratory Diseases 2002,

53:294-308)

Key words : sIL-2R, IFN-r, Neopterin, Cell-mediated immune response, Tuberculosis.
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Table 1. Characteristics of patients, baseline sIL-2R, IFN-r and Neopterin levels in control

and tuberculosis

Control Pulmonary Tb Tb lymphadenitis Th pleurisy

(n=10) (n=39) (n=6) (n=22)
Age 28+3 37 + 17 48 + 19 318
Sex( M : F) 5:5 2415 1:5 15:7
sIL-2R(U/mb) 865 *+ 6183 1166 + 12146 1079 + 12536 1038 + 910.8
IFN-r(pg/ml) 3+ 14 48 + 629 17 + 209 -
Neopterin(pg/ml) 4949 + 12421 2067 = 21328 3013 + 18773 2035 + 12164

p <005 when compared to the control group

*n=4 (2 patients of tuberculous lymphadenitis group(n=6) are missing data)

Values are expressed as mean * SD
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Fig. 1. Baseline sIL-2R levels in control,

tuberculous lymphadenitis(Tb lym), tuberculous

pleurisy and pulmonary tuberculosis (mild, moderate, severe).
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Fig. 2. Baseline Neopterin levels in control, tuberculous lymphadenitis(Th lym), tuberculous
pleurisy and pulmonary tuberculosis (mild, moderate, severe).
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Fig. 3. Baseline IFN-r levels in control and pulmonary tuberculosis (mild, moderate, severe).
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Table 2. Characteristics of patients, baseline sIL-2R, IFN-r and Neopterin levels according
to the severity of pulmonary tuberculosis

Control Pulmonary tuberculosis(n=39)

(n=10) Mild(n=18) Moderate(n=14) Severe(n=7)
sIL-2R(U/ml)" 85 + 6183 674 + 3233 1168 + 5372 2558 + 25274
IFN-r{pg/m))™ 3+14 31 £ 307 3 + 488 118 + 103.1"
Neopterin(pg/ml)® 4949 + 12421 4113 + 21749 2498 + 21324 1457 + 1335.3"

"p<0.05 when compared to the control group

*n=4 (2 patients of tuberculous lymphadenitis group(n=6) are missing data)

Values are expressed as meantSD
*p<0.05 when compared to the control group

*p<001 and #p<0.001 when compared to the patients within pulmonary tuberculosis group according

to the ATS guidelines’ severity(ANOVA)
Values are expressed as mean+SD

Table 3. Changes of s[L~2R, IFN-r and Neopterin before and after 2 months of treatment in
patients with pulmonary tubetculosis( n=36 )

Baseline 2 Months
ESR(mm/hr) ° 70 + 295 29 + 245"
sIL-2R(U/ml) 1071 + 11394 1023 + 19209
IFN-rpg/ml) 41 £ 528 22 + 239"
Neopterin(pg/ml) 3158 = 22726 3737 + 23075

"p<0.05 and ““p<0.0001 when compared to baseline level

Values are expressed as mean+SD
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Fig. 4. Changes of sIL-2R, Neopterin and IFN-O before and after 2 months of treatment in

patients with pulmonary tuberculosis(n=36)

e line is mean value, *p<0.06 when compared to baseline level.

ol ¢ 4 Ae FEAHA AEZ AFHT AP
#HId CD4+ T HETF9 F9 7]5°] A
AIDS §=zlo|Aq Ad Fo] AX oisjy dAgAE
o] AL o neopterin BA3}o] dF AP}
i glen, AY F dPASe] Ao ot
oluf FH WALY #HoAiArc Wz AsgicE
Ba¥g g}

£ dFdMEs A28 fAoA FFUFE slL-
2R¢} IFN-r= SAId22 fo8 F718 2o

o, neoptering #4dH= 73S EtKTable 2,
Fig. 1, 2, 3). &% YR FEHFTYTE
FFUle] AdFe 71 Bol T4E dejoln W
Autg o] Hxr FYUE AYH Lo HF
9, sIL-2R¢} IFN-r¢] F7te Ao w2 AHu
Houkg o] FAIE HAFE Aoz 4AY F
sled ol BEA A Aol Hwe] 23 ¢
gHo FFUFE FYW FEF g de
BREYRE e AFNE ¥ aey, B 4

__302_



— Soluble IL-2R, IFN-r and neopterin as immunologic markers —

Table 4. Soluble IL-2R, Neopterin and ADA levels of serum and pleural effusion in patients

with tuberculous pleurisy(n=22)

serum pleural effusion pleural/serum
sIL-2R(U/ml) 1038 + 910.8 33628 + 381586 36 £ 247
Neopterin(pg/ml) 2035 + 12164 2035 + 22494 1+£09
ADA(U/ml) 24 £ 112 76 + 1427 3+11

p<0.05 and "p<0.001 when compared to the serum level

Values are expressed as meantSD
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