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Background : Ineffective cell-mediated immune response in human tuberculosis is associated with a depressed
Thl cytokine response and reduced production of IFN-y. Most persons infected with Mycobacterium tubercu-
losis are healthy tuberculin reactors with protective immunity, but a minority with ineffective immunity devel-
op extensive pulmonary tuberculosis. The cell-mediated immune response is an important aspect of host
resistance to mycobacterial infection and is believed to be tightly regulated by a balance between Thl cytokines
including IFN-y, IL-12, IL-18, regulated on activation, normal T cell expressed and secreted (RANTES) and
Th2 counterparts such as IL.-4, monocyte chemoattractant protein-1 (MCP-1).

Methods : Proliferation and mRNA expression of IFN~y, RANTES and MCP-1 by RT-PCR in peripheral
blood mononuclear cells (PBMCs) in response to in vitro stimulation with mycobacterial antigens were com-
pared in pulmonary tuberculosis patients with cured and treatment failure and in tuberculin-positive and tuber-
culin-negative healthy subjects.

Results : Defective proliferative responsiveness to aqueous TSP antigen was involved with treatment failure
tuberculosis patients. Aqueous TSP antigen-induced IFN-y and RANTES mRNA expression was decreased in
treatment failure tuberculosis patients compared with healthy tuberculin reactors and cured tuberculosis pa-
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tients (23.1% versus 90.0% for IFN-y and 46.2% versus 70.0% versus 46.2% for RANTES). The frequency
of MCP-1 mRNA expression to aqueous TSP antigen in treatment failure tuberculosis patients was greater
than in healthy tuberculin reactors and cured tuberculosis patients (76.9% versus 40.0% ).

Conclusion : The increasing expression of MCP-1 mRNA in response to aqueous TSP antigen might be pre-

dicted to favor Th2 responses and restricted Thl responses in treatment failure of pulmonary tuberculosis. (Tu-

berculosis and Respiratory Diseases 1999, 47 ; 13-25)
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Table 1. Oligonucleotide primers and PCR product sizes for cytokine cDNAs

Gene Primer Size(bp)
IFN 5 TGG CTT TTC AGC TCT GCA TCG 3 465
7 5 TCG ACC TCG AAA CAG CAT CTG &
. 5 TCA TGC CAT CCT GCG TCT GGA CCT 3
F-actin 524
5 TCA TGC CAT CCT GCG TCT GGA CCT &
MCP-1 5 CCA ATT CTC AAA CTG AAGCTC GCA C ¥ 373
5 CTT AGC TGC AGA TTC TTG GGT TGT G ¥
5 ACC ACA CCC TGC TTT GCC TAC ATT GCC 3
RANTES 162
5 CTC CCG AAC CCA TTT CTT CTC TGG GTT GGC 3’

-primer ¥ 5 -primer, 1 U Taq DNA polymerase
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Table 2. Proliferative response of PBMCs to PPD or TSP antigen in healthy subjects, cured and
treatment failure of pulmonary tuberculosis

Subject Healthy control Pulmonary tuberculosis
PPD(+) PPD(-) Cured Tx failure
Stimuli N=5(%) N=5(%) N=10(%) N=13(%)
PPD 5(100) 0 7(70.0) 4(30.8)*
TSP 5(100) 0 7(70.0) 2(15.4)*
PHA 5(100) 3(60.0) 9(90.0) 11(84.6)

The stimulation index of >4 was considered a positive response. Results are expressed as
numbers of positive subjects (% ). * P<0.05 compared with cured.

Table 3. The frequency of IFN-y mRNA expression in PBMCs stimulated with PPD or TSP an-

tigens for 5 days

Subject Healthy control Pulmonary tuberculosis
PPD(+) PPD(-) Cured Tx failure
Stimuli N=5(%) N=5(%) N=10(%) N=13(%)
PPD 5(100) 3(60.0) 9(90.0) 3(23.1)*
TSP 4(80.0) 4(80.0) 9(90.0) 3(23.1)*
PHA 5(100) 5(100) 10(100) 6(46.2)

*Data are expressed as the number of subject with mRNA expression( % ).

*P<0.05 compared with cured.
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Healthy Person
PPD(+) PPD(-)

E Pulmonary tuberculosis |
Cured Tx failed

Positive
Control
IFN-y
RANTES
MCP-1
B-actin

PHA  PPD TSP PPD TSP

PPD TSP PPD TSP

Fig. 1. Cytokine mRNA expression in PBMCs from tuberculosis patients and healthy controls.
PBMCs were cultured with PPD or TSP antigen of Mycobacterium tuberculosis for 5
days. PBMCs were stimulated with PHA for 48 hours as a positive control. mRNA ex-
pression for IFN-y, RANTES, MCP-1 and S-actin was determined by RT-PCR. Expres-
sion of F-actin was shown as a loading control. Tx failure means a treatment failure tu-

berculosis patients.
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69.2% 2 e Wy wixd B¢ui(Table 4, Fig.
1). PPD¢} 484 TSP &% RANTES mRNA
W S 5Eg vase] 29, PPDE A58 73
LN E X8 Bt NEAd BxlAe] LE
=7} z}2}t 80% &} 76.9% =2 ol& HolA] ggtont
284 TSPE= A8 82 70%9l vt A8dH
gxte] w@AwEr} 46.2%2 A AU

AgAd A2 BN FE4 TSP Fd2
RANTES mRNA Z#¥l= ZaZ¥e] IFN-y
mRNA ¥ W% Zhaeh AR

2) £8A TSP @@ A=30| 23 MCP-1 mRNA
o g
IFN-y mRNA 9] 73$-9} $d¢ Wos PPD &=
284 TSP ggoz Tx¥Y YZTTE 5Y T
2424 Fo MCP-1 mRNA<| U@ =9 ¥se
ZA}EtYTH(Table 5, Fig. 1). ¥4 272 AR
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Table 4. The frequency of RANTES gene expression in PBMCs stimulated with PPD or TSP an-

tigens for 5 days

Subject Healthy control Pulmonary tuberculosis
PPD(+) PPD(-) Cured Tx failure
Stimuli N=5(%) N=5(%) N=10(%) N=13(%)
PPD 5(100) 4(80.0) 8(80.0) 10(76.9)
TSP 4(80.0) 5(100) 7(70.0) 6(46.2)*
PHA 5(100) 5(100) 9(90.0) 9(69.2)

*Data are expressed as the number of subject with mRNA expression( % ).

*P<0.05 compared with cured.

Table 5. The frequency of MCP-1 gene expression in PBMCs stimulated with PPD or TSP anti-

gens for 5 days

Subject Healthy control Pulmonary tuberculosis
PPD(+) PPD(-) Cured Tx failure
Stimuli N=5(%) N=5(%) N=10(%) N=13(%)
PPD 2(40.0) 3(60.0) 3(30.0) 10(76.9)*
TSP 2(40.0) 2(40.0) 4(40.0) 10(76.9)*
PHA 4(80.0) 5(100) 9(90.0) 7(53.8)

*Data are expressed as the number of subject with mRNA expression( % ).

*P<0.05 compared with cured.
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g §xp= 33.3%0|1, A8AHY B 22.2% 1%
o). E% o] @M 30 kDa &gl 2§t IFN-y
mRNA 43 ¥ixs 2§82 8xloA 100% ol
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2gke- 2 [FN-y mRNA 43 5o] v$ wol A¥
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Thlz} Th2 AEE M2 2gH o2 2HsE 758
ztm gtk & Thidl 9ste] Yi=ElE IFN-r&
Th2 M¥Z2g At Th2dl ojgtd Yarss
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