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Soluble IL-2R, IFN-r and Neopterin as Immunologic Markers
in Patients with Tuberculosis

Yon Ju Ryu, MD Kum Hei Ryu, M.D., Su Hyun Kim, M.D..
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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 Ilymphocytes 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-r with a T lymphocyte origin. Therefore,
the utility of sIL~ZR, IFN-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-2R, IFN-r 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

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

compared to those of healthy subjects (p>0.05). The neopterin concentration in the serum was
significantly lower in patients with pulmonary tuberculosis(2967+2132.8 pg/ml) than in healthy
controls(4949+1242.1 pg/m)(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
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£1139.4 U/ml to 1023+1920.9
U/ml(p>0.05), 41+52.8 pg/ml to 221239 pg/ml(p<0.05), respectively, after 2 month of treatment. The
mean serum neopterin levels increased from 3158+2272.6 pg/ml to 373723075 pg/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)
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Table 1. Characteristics of patients, baseline sIL-2R, IFN-r and Neopterin levels in control

and tuberculosis

Control Pulmonary Th Tb lymphadenitis Tb pleurisy

(n=10) (n=39) (n=6) (n=22)
Age 28 + 3 37+ 17 48 + 19 33+ 18
Sex(M:F) 55 2415 1:5 15:7
sIL-2R(U/ml) 865 + 6183 1166 + 12146 1079 + 12536 1038 + 9108
IFN-r{pg/ml) 3t 14 48 + 629 17 £ 209 -
Neopterin{pg/ml) 4949 + 12421 2067 + 21328 3013 = 1877.3

p <0.05 when compared to the control group

2035 + 12164

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

Values are expressed as mean = SD

o] TMB(tetramethylbenzidine) substrate 1€ 3
Zbete] 8] T Fof 0EAS wd BHE
AA 450 nme} A FFEH7E SIL-2RE
A8 oy, JUT= 24 U/mielh

(2) IFN-r= Opt EIA™ Human IFN-r set
(Pharmingen, San Diego, USA)E ol&3td =4
stath & IFN-7F 9 &4 kit 9] microtiter well
o AA 100 WE P 287k} wiekat 539 4 H
#gE& AW F 2degA9} Avidine-horseradish
peroxidase conjugate® $HA HUksta] ARofA 1
AZE weh Ak Fel 73] AFHEYL TMB
substrate&4-& H7}stel 450 nmell A EFE4Y)
% IFN-& 338528, ovsE 5 pg/mioldl
23

(3) Neopterin® Neopterin ELISA kit(Immuno -
tech, Marseilles, France)& o|-&8t0} Z43stgc),
Neopterin®l] i3t @dak7} F2¥  microtiter
platee] AHE 26 plE ¥ H, 7 WA A
9l neopterin—peroxylase conjugate® H7}sto]
18-BCoAA 0 mmeE EEHA 224705¢ )
Fahar 23] AFH3ACE 979 TMB  solution
substrateE F7bete] 083 wjgd H EHEA
712 450 nmol A neoptering 3R om, oql
TE 200 pg/miol )

(4) ADAT Hitachi 750 Fu]2 EA4WE o83t
of 243t} AA F9 adenosine deaminase®]
Zgow 7149 adenosine®] inosine¥} o}
7} $12 inosine®] purine nucleoside phosphor-
viase®} xanthine oxidaseE #HEA# Fidei
7 AAEE peroxidaseE ¥HEAA rate assay &
ADAZS T8l ULZE REAS4th

3) EAIAz]

RE ARE JF ¢ ZEEAE gAY BAE
Window£ SPSS 100 2130 & paired t-test,
ANOVA test, Pearsons correlation coefficient®)
WS o] &3l Fk(p value)7t 0.05 PR
Agol BA%A o7k sl Ao BFHAL

2 o
1. CHA BIX1Q] sIL-2R, IFN-2} neopterin %]

SIL-2RE= W& 866 + 6183 U/ml, A2 1166
+ 12146 U/ml, 233 =89 1079 + 12636
o] 1038 + 9108 U/mlo|U 2
3+ 14 pg/ml, AEH 48
629 pg/ml, 28 PEAEG 17 + 209 pg/m=E
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Fig. 1. Baseline sIL-2R levels in control,
pleurisy and pulmonary tuberculosis (mild, moderate, severe).
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Fig. 2. Baseline Neopterin levels in control, tuberculous lymphadenitis(Tb Iym), 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)’ 865 * 6183 674 £ 3233 1168 + 5372 25058 £ H214
-r(pg/mD™ 3+ 14 31+ 307 3H + 488 118 + 103.1

Neopterin(pg/ml)” 4949 + 1242.1 4113 + 21749 2408 + 21324 1457 + 13353

"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<0.01 and Mp<0.001 when compared to the patients within pulmonary tuberculosis group according
to the ATS guidelines’ severity(ANOVA)

Values are expressed as meantSD

Table 3. Changes of sIL-2R, IFN-r and Neopterin before and after 2 months of treatment in
patients with pulmonary tuberculosis( n=36 )

Baseline 2 Months
ESR(mm/hr) 70 + 295 29 + 245"
sIL-2R{U/ml) 1071 + 11394 1023 + 19209
IFN-r(pg/ml) 41 + 528 2+ 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<0.05 when compared to baseline level.
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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/mb) 1038 + 9108 33628 + 3BI586 36 + 247
Neopterin(pg/ml) 2035 + 12164 2035 + 22494 1+08
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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