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3. 2389 Zd7 #HE cytokine

CD4" T helper cell& =LA Type 1 T-helper(Thl) activity®} Type 2
T-helper(Th2) activity® Ysrth.  Thl cell  interleukin—2(IL-2),
interleukin-12(IL-12)¢} interferon-gamma(IFN- 7 )2 cytokineS &3 2
Fto] ik WAAES ST e vk Wb Th2 cell> F=
interleukin-4(IL-4), interleukin—-5(IL-5) % interleukin-10(IL-10) &< %t
£ B3 dAAE7L interleukin-1(IL-1)& #¥]sl= 28-S JAtE=
Thl¥= Hoz8S stohar 48 A ok Thl cellol A
< Aol dE AZeifAGGlA T T
I[FN-7 o]t} IFN-y & W5 CD4" T-HXZ =25 g ot
F 5 A E(natural killer cell : NK celDt CD8" T-#Z oA RFEo]=
71% shal Aol A RF BH Z Ao A = vkEolXt IFN-7 o P4 & A=3}
T cytokinedl= IL-2¢} IL-127} vk IFN-7 = WAAHZE A=39
MHC F€A419 58S Z7MA 713, IL-13 TNF-e 9 A4S F71A7]11,
Ch4" "¥=+7} Thl 7]%% shE AS etk T3 CD] o] A
FEAAES S7HAN7IAL NK celld] SRS S7HAA AESE2ES
5717130 IEN-7 & O Wo] &8t Al v HZo oy Ay a2 4
sto]l e AFole Ao TaAE o] %o Ao
AR old IFN- 7 ¢ A4S xdsl=d 7}
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IL-12+= F= @3 eF A E A whEojxth IL-12+= ThO cell&
A=3ke] IL-28 &3, Thl cell& 23t IFN- 7 ¢ TNF-a & ¥HEt
Z18)al Th2 celle] 2H§S A8t IL-4, IL-5 2 IL-109] FAJo] 23}
A #ch o'l o] 7FA] cytokine®] &S I T-HZFE F=2 CD4
Thl cell® #3}stA &, CD4" Thl cell# NK cellelA] IFN-y 2 ¢ %
o] WrEOIWA =gt H oy AFAN}E B CD4 T-celld] X
F7F 1pL® 50078 mntolw A thAlAd A o] Sl A= IFN-7 9
IL-120] W& whgol adte AL & 5 AW, AHF FAIA
IL-125 Ao Fofsd Asol that Aol F71s=d’ o) WY
S7F &%= IFN-y 7} flow yebx] o IL-129] &3} IFN-7» & &
3 YeEldE e 4 5 ok

s A Ao Al Thl cell?] wHEo] g A2 IFN-7 9 A4S 7
2Al7]= cytokine®] Aol Frhstr] wiielgta AAE 4 gled, F2
IL-103} TGF- 8 & CD4+ cell} y & T-cellol 9|3 IFN-y o A4S A3}
= Aow gyt o] F IL-100] © oA &3} 2 Ao dHATh

102 A8 4 & T2 gAMES T celll A wHEolA] o2 A 9
g5 ofAlste] IL-129] AAE S oJAeta, ARA o2 [FN-19 YA S 9
Agteh, e CD4+ T celle] REES HAFH o=z oAste 248 ).
TGF-B+ T2 @dFoA oz CD4+ HxZFo] #8&& oAt
IL-2, 1I-12 2 IFN-7 o] &&S5 qAgth A F7HA4] IFN-7 o Aas 3
&t Thl cytokine¥} ©o]E JAldt= Th2 cytokine?re] & o] A
e olF Adow WPty T2 aglolgdn G

4. AE R AN E9]¢H(whole blood culture)
A o] MEv/NHANSI HAHH cytokined] AL AA W &

9 T2 AY =AA ALY, £ A cytokine®} #FHHE m-RNA

4
stol o % ek e Fel el cytokined] FEE LR wo} =

o
]



T 8= A7 B, oW =4 F919 A= i cytokined A4Hs
= 2 WrdehA s 7 vk adA A elA dste Aot duk
o 2 AEE FEH] ol &Y MlYHd AHEFE o] &3] cytokine
of AikE SASVIE grh a¥d AEE EEshe Aol oW A Ao
A GA & 5 de Zdo] oYz AEE Eests A AA7 A

of WelAgy #ee dF Azl @43tE = AeE i, dA A
ol dElE AEEE Qe A@Ade] ool s F AV witel H
e AEE Ege# & A (whole blood)S ©]-&3le]l Alg o]
Fe F IS FoAste] A=T F cytokine®] AAbE FAsHE WHS
ol &8t ot G FE 2=3817] A= T = Lipopolysaccharide
(LPS)E At&3stal T-"HZ45 A=53t7] 984+ 5= Phytohaemagglutinin

(PHA)S AR&gtth. 1 o] Qo] Adlito] Sold A=5 F7] fsfids +
2 M. tuberculosis culture filtrate protein(CFP) 2-& tuberculin purified
protein  derivative(PPD)E  AF&%tth. AP FA v Y (whole  blood
culture)& ©l &3t 5= 345 § wikS & 5 7] wEel g Exjol
A vlaA ko] A mhe AMHASALE o] 7HA] FLY Aol g
cytokine®] A& FAll ST = e AAol A, ¥uH FF ¢
A5 Bdvar &EA Ut

AR

5. 479 Z84

AAQ7FA Ao Qo] Thl cellyt #HFE cytokined] W3t A= v
2 o] o]Fo] Hor} Th2el #HH cytokineo| thsh A= ©Xx &

o5 TAlddl FAstel FAAAE HuF A= TS Av A3 B
Aol o] 9lo}A] Th2 cell?t ##HE cytokine®] o] thajrE o}
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Adgtato| A 25 A A FA ] Thl, Th2 cytokine¥} & FZ2 A

Thl, Th2 cytokinesﬂ S ADAEGHS o] &3to] FA3 L, o]

Zkzy Adgto] hdE AAAA(A T RukE g Aol =&Y
o

Ge ARAQAARNS 340 FA% Wadel et BE

Lo

2L

AA, Akele] nla] AWsxlo A Thl cytokine®] activity= 3L, Th2
cytokined] activity: @< Zl o]t}
=4, Thl cytokine®] activity®} Th2 cytokine®] activity2} <7337

(AI)FRES FAA2HH At =& E
A g AAJAAHY TG 544 R}F) Atele Thl  cytokined]
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A2 5 A9y 55 mlE A3 ) heparing 20 U/ml

2) AdE HAE 100 U/mle] penicillin, 100 mg/ml2] streptomycin®} 2
mM L-glutamine, 10% Fetal bovine serum©] %% sterile RPMI 1640
tissue culture mediumo 2 109] 243}

3) AE 3T 2417 ool 96-well round-bottomed tissue culture plates
o Z} welldl wWiS fla] Ay AEdd Sold ] Culture Filtrate
Proteins(CFP), Purified Protein Derivatives(PPD), 85A M. tuberculosis
proteins(Agl5), Early Secretory Antigen-6(ESAT-6), Non-mannose-
capped lipoarabinomannan(aralLAM), mannose—capped lipoarabinomannan
(manLAM) 3} H]E-0]& 2=E A9 ConcanavalinA(ConA), Lipopolysaccharide
(LPS), Phytohaemagglutinin(PHA)S AF83F1 th2w o 2+ vl x| o ut
20 LA FATE 5 o7]d 1082 3] A3 HAE 242 180« LA FY ko
Z 200 pL7F SA sk

4) s 9 dd A5ELLS 10 pg/mle] w22 Y3, ConA
=5 pg/mle =2 FHFAT 2 FLL 70 welldl Fd8A T

shelut.



5) 5% CO, gas”’} E3Fd 37° C incubator ol A wjdS 3k & 1, 3, 6¥¢
Aol Zb welll Al 45 150 £ LE #AA $, -20° Col 23S 3Tt

6) FZ5 N2 IFN- 7, TNF-«, IL-12(p40), IL-109] 5%
antibody & ©|-&3}lo] ELISAH o2 =743}t

7) 7+ cytokine®] HEE 37 welld] FX9 HAFS ol &g, A=
S TSR] Ze wellol A9 ZF cytokined] FEE Wl ke A= Fo] z
cytokine®] &%= Attt IFN-7, IL-lZ(p40) TNF-a 9 5% 44
64, 343 1d Aol T AE ol&ste]l AL, IL-102 197 64 Al
A8k

i
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ot SAEA

Z} cytokined FTEE
et 489 =
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]

rr
o,
=
A
{
]
=
Il
X
&2
=
o>,
ol
o
AN
i
ot
o
%
£
> ofN

2l Spearman correlation

A8 SAS for windows version
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Characteristics of subjects

Table 1.

PPD(-)(12)

PPD(+)(10)

Tuberculosis(40)

22,1515

299150

39.15+18.2

Agex

25
15

Male
Female
positive

Sex §

10

19

PPD skin

12
0

negative 4
17

not tested

test §

History of tuberculosis §

standard deviation.

- Expressed as mean *

k

Expressed as number of each group.

§
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2. A9 A9 AYFHES FAAT 2L SAT  Alol9
cytokine A4Fe] X}o]

7}. IFN- 7
o] BT AduRukg el sl AsEola, Asuug
A W AT ConA, AggASl T IFN-7 9] ke gislo] gl

1} PHA, CFP, PPD, ESAT-6¢] tjst Aie =715l A tHp-value
<0.05) (Table 2).

. IL-12(p40)

A& g2t A PHAS ConA 183 aralLAMol s 1L-12(p40)e] A4t
o] ot& F txdd Hld 2T FZ7FE A oW (p-value <0.05), PPDel gk
IL-12(p40) 2] AAFE Al i Atololl Fol7b gl tH(Table 3).

o). TNF-«a

A&zt A LPSe araLAM 18] 32 manLAMe] 3+ TNF-a o A4k
o] gt F A ulxel wlste BF SR, Al o Abolol feldk 2
o] 2 H I (p-value <0.05)(Table 4).

2}, IL-10
PHA, ConA, Ag8A % LPSo| th3at IL-109] AARS Al o+ Alolo] F9

3l zpolE B o (p-value <0.05), CFP, PPD, ESAT-60] th3d+ IL.-109]
A2k Al o Abololl zko] 7t §lltH(Table 5, Table 6).

- 12 -



3. 29 Ruky FEATH ST Aol cytokine BAHeE] o

Ay LS kAo A PHA, CFP, PPD, ESAT-6¢] 3l IFN-y ¢
Aato] AduBure St HE] Z71E 23, ConA, Agl5Ac] ta)A]
—‘E 1,3_ iL Z_]'oﬂ ‘ﬁ‘ﬂ@' 5(]'017} a,\»z\‘ﬂr(Table 2)

A Hukg kA Al Abolo] PHA, ConA, PPD, araLAMol| o
Sk IL-12(p40)9] AAEe 238k Aol & HolA] gtti(Table 3).

t}. TNF- «a

A& kg FA ol A LPS, araLAM, manLAMe] tjg TNF-a ©] A
Aol Aau]Bure S gto HlE Z=71% 9 tHTable 4).

AN g Fukg kAo A PHA AF=of] th3dk IL-10¢] Aiko] Ay
I S7tEl oy, o o geixes F o Y 79
4 gl tH(Table 5, Table 6).

23

o|\
Ho
et
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4. ANBAS AN 2R FYT Aol cytokine AL o]

7}. IFN- 7y
A3 skato A ConA, CFP, PPD, Ag85A°l 3t IFN-y ¢] A4to] Al H)
Hks kA to] Hls] 7HAE o] gldar, PHA, ESAT-69] thdk IFN-7y 9
A F o 7] F-9]3k 2Folrt it (Table 2).

1. IL-12(p40)

A g ato| A araLAMol that IL-12(p40)2] A4k A u]Hukg A
o] wle] Z71E9lot), PHA, ConA, PPDol tiat IL-12(pd0)e] AJ4He
‘I__,_:__

o Zroll ol gt Apo] S HoolA| ektH(Table 3).

t}. TNF-a

|

LPS, araLAM, manLAM®| t3t TNF-qa ¢ BAke Al slxlo} A ey 5
HE-S AT Abololl 2%k zfo]E Holx] 9k tH(Table 4).

2}. IL-10
a gkxtol A LPSell thek IL-109] AJ4to] A3 u kg kg atoll H]3|
[e3)]

i1, PHA, ConA, CFP, PPD, Ag8A, ESAT-6¢] ti3 IL-10¢] A
o 7ol Fo gk Zko] 7k gl tH(Table 5, Table 6).
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Table 2. IFN-y production after non-specific stimuli and

tuberculous antigen (pg/ml)

PPD(-) control PPD(+) control Tuberculosis
(N=12) (N=10) (N=40)
551.7t 23044.6 T 16049.2
PHA
(3179 - 2652.2) (132015 - 44233.6) (7162.7 - 43499.6)
14065.7 22350.8 § 43274 §
ConA
(10323.0 - 18612.5) (14975.0 - 34501.7) (12277 - &809.8)
38651 554401 § 2836.2 §
CFP
(1799 - 576.3) (35742 - 15464.7) (856.7 - 6971.9)
PPD 656.6 T 93182t § 33226 §
(180.4 - 1166.6) (43015 - 30257.8) (1559.3 - 74975)
389.4 R16.7 § 1732 §
Ag8SA
(1721 - 498.3) (4390 - 3089.2) (694 - 469.2)
1880t 105951 5255
ESAT-6

(61.0 - 306.3) (2941 - 53588) (159.2 - 1426.7)

All data are expressed as median and interquartile range ( 25 percentile

- 75 percentile ).

N : number of study.

T : p-value <0.05 between PPD(-) and PPD(+).

§ : pvalue <0.05 between PPD(+) and tuberculosis.

_15_



Table 3. IL-12(p40) production after non-specific stimuli and

tuberculous antigen (pg/ml)

PPD(-) control PPD(+) control Tuberculosis
(N=12) (N=10) (N=40)
21.0 46.9 62.5
PHA
(156 - 36.5) (31.3 - 625) (31.3 - 231.0)
88.1 &85.0 201.0
ConA
(569 - 1334) (625 - 166.3) (827 - 326.5)
&3.5 63.1 64.8
PPD
275 - 194.7) (625 - 104.1) (31.3 - 368.9)
71.6 62.5§ 255.1 §
araLAM

(335 - 125.3) (625 - 114.6) (695 - 6825)
All data are expressed as median and interquartile range ( 25 percentile

- 75 percentile ).
N : number of study.
§ p-value <0.05 between PPD(+) and tuberculosis.

Table 4. TNF-a production after non-specific stimuli and

tuberculous antigen (pg/ml)

PPD(-) control PPD(+) control Tuberculosis
(N=12) (N=10) (N=40)
LPS 35697 1354.3 T 1999.2
(1728 - 912.7) (1185 - 22352) (10837 - 2954.8)
7871 3449t 643.9
aralLAM
40 - 112 (2399 - 770.2) (260.2 - 1443.5)
17571 2458 T 478.3
manLAM

(81 - 29.8) (1535 - 4414) (1786 - 1065.1)
All data are expressed as median and interquartile range ( 25 percentile

- 75 percentile ).
N : number of study.
T : p-value <0.05 between PPD(-) and PPD(+).
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Table 5. IL-10 (1 day) production after non-specific stimuli and

tuberculous antigen (pg/ml)

PPD(-) control PPD(+) control Tuberculosis
(N=12) (N=10) (N=40)
1003.6 922.6 § 607.0 §

LPS
(7837 - 1193.7) (7335 - 1031.8) (3678 - 902.8)

All data are expressed as median and interquartile range ( 25 percentile

- 75 percentile ).
N : number of study.
§ p-value <0.05 between PPD(+) and tuberculosis.

Table 6. IL-10 (6 days) production after non-specific stimuli and

tuberculous antigen (pg/ml)

PPD(-) control PPD(+) control Tuberculosis
(N=12) (N=10) (N=40)
33.1¢ 295.8 1 178.1
PHA
(159 - 495) (1857 - 516.2) (90.2 - 281.4)
64.3 41.2 15.6
ConA
(36.7 - 92.8) (156 - 80.4) (78 - 33.1)
54.0 42.5 72.3
CFP
(376 - 74.2) (239 - 148.7) (281 - 109.1)
14.6 20.2 34.1
PPD
(88 - 229 (156 - 59.4) (123 - 91.0)
293.5 378.5 196.6
Ag8SA
(252.8 - 459.0) (250.8 - 471.5) (825 - 4158)
189.9 251.6 1434
ESAT-6

(15614 - 244.4) (1855 - 3924) (788 - 231.8)
All data are expressed as median and interquartile range ( 25 percentile

- 75 percentile ).
N : number of study.
T: p-value <0.05 between PPD(-) and PPD(+).

- 17 -



5. cytokine A4t Alole] A& AA

PHA A=rol tigk IFN-7 ¢F IL-109] A4k Abolol frefgh ko] AaaA
7b e, 1ouke] A=l thdk cytokine®] AAE Aololl= ok A
BAZE 19tk (Figure 1, Figure 2). LPS A=to] tjd+ IL-129} TNF-a2|
Aok Arolell frelgh o] AdAAZE AL, TNF-a9 IL-109] A4k A
olol = frolst A#AAAE YeERU At (Figure 1, Figure 3).

IL—10
(6days)

0.55(PHA 0.32(CFP)

IL-10
IFN— Y (1day)

0.47(CFP)

0.35(LPS)
0.62(LPS)

0.66(araLAM)

0.63(manLAM)

IL-12° 0.60(LPS) "TNF— «

Figure 1. Correlations of Thl and ThZ cytokine levels after each

antigen stimulation.

Numerical value ; a coefficient of correlation.

() ; stimulated antigen.
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Figure 2. Correlation

PHA stimulation.
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Figure 3. Correlation

araLAM stimulation.
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6. X & ¥ cytokine A4re] W3}

Z}

A9z A3 A8 A4

>

27Md 5 2 AR T2 A eMdA 7

ko3
5
cytokine®] Atke] Zpol S Hlaw ettt PHAS Ab=ro] g IFN-7, IL-10

o e AR F Fsksgod, IL-129 AAe AR F Pasiv
(Figure 4). ConA¢] A=l g+ IFN-y, IL-10 ¢ XA A5 & 25F
Z 718t g oh(Figure 5). 78 A8 g9 2ol o3 IFN-y, IL-10 o A4t
S XNg F F7sld o, TNF-a & IL-129] AAke X8 F a3t
(Figure 6).
100000 "
W48054
10000 ‘* —— [FN-yw(PHA)
— & L-12(PHA)
. - L= 10(PHA)
% 1000 |
é o S S R — -:279
‘% 100 ::;?Ei
T '“~:3+ --------------------------------- —’l‘31
10
1 ‘
0 1 2 3 4 5 B 7
rnonth

Figure 4. Change of IFN-y, IL-12 and IL-10 production
after PHA stimulation. * : p-value < 0.05.
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Figure 5. Change of IFN-y and IL-10 production after
ConA stimulation. * : p-value < 0.05.
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Figure 6. Change of IFN- 7, IL-12, TNF- ¢ and IL-10 production

after tuberculous antigen stimulation. * : p-value < 0.05.
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cytokine A3 tol ZAH A A ES} FA A ol EH|[ o] Thl
cell®] WH§g-Z A=sto] IFN-7 o #H|E Fxlste 285 v ¢ A
AH? o)y st WAS E3& IL-12% mycobacterial} salmonella®} 7S A
2 9 A (intracellular pathogen)oll g <5 o 74301] Qa3 93
S At AAZ AE ol g APelA IL-12 BYol dx FHeA Ao
o & A 2E 2, IL-12pd00]vh IL-12 éoiﬂ %1 A} (receptor
gene)®] Wol7} Q1= 745 IFN-7y o] Azlo] A4 BCG 22 WAlolut
Hl sy ool mutele] ol #EE ] dus nart Jdob

HAd gzt A PBMCE 23 A& o]&sto] =53 A3 IL-129
IFN-7 o] 845 Apolo] @A} g0l wralxu'® Assxe] x2 4|
Al IFN- 7, IL-4, TNF- a ¢} CD8 ¢ o Al 4] ¥ = IL-12p40 mRNA &
de] FaaAE BAHT A3, Adgd IAxE de F9lelA IFN-7,

[L-12, TNF-@ 9 @&do] A& d#e] 9SS HAT 4 JdAg’. a8
A3 el ol sl IL-12¢] &l gk A= IFN-y ol Hlsf @ol
Hol AA ek 2 AFolA = IFEN-7 o= @8 Adqsae A G4 bz
wol mlste] IL-12¢] Aake]l S7hghe wAstiom, Ao wat fofs)
A HAads 32 5 A0 E UE dTges 2 A -0l A

&to] IL-12 Azko]l F7FskAl o A= 7F E]”“i Aol FaL, hAAlE
= AFashy] wZel 129] Arko]l sk Aem Az & 5 s
Aol

2 AFol A= araLAM A3 3gelo] gk IL-129] Aiko] A 3kx}of A
Agu s pgvol wal folshA Z7hEel Atk webA aralAM
of thak IL-12p409] Az}, o8 AolE BAY &gl thd IFN-7 9

WA ZAFoEA AN FYLI ARBAZ FEGHT A
$e Whsted Bee E 4 Ae Ao Azud
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At A A, IL-129] Babs AN 7L A3 o2 IFN-7 o Ak
2Nl Aew A Jduh =3I IL-102 AFHoR CDATY 79
R3S oAlsta, Ao #dE FUADHEY VTS AdAE A=
adE A drH, Ao A Th2 cytokine] F2 2 o] IFN-y Hrh=
s ARE A dizate] s FrhE o] dslen, o= A3 )
oA AEurge] olxtd A Aolgt: AT AFrt YT, 2 o}
A7k Ao glo] IL-109] Aget 28 71dol fisires F o A7t
Fag Abgelrt 2 AFolME ARk Fgaty A} Abold
IL-10 A2kl o] {23t zo]& Holx ¢kghty Z1ejv} ZA 3 3kxjol A
IL-107} IFN-y Alolell o3k o] BadAS Bnilow, A8 Al Fo
IFN-7 ¢ o] IL-109] Aate] frejsiAl S7hehs o o Stk
A&EA
s A= Bl o]Folx A g 4
A S Ao 2 Thld Th2 activity

5. Th1=} Th2 activity A}e]<]
FrdAe Kch
AFL7 W aH Ao A Thl activity®
plasma soluble lymphocyte activating gene-3(sLAG-3)& =43d}a, Th2
IgE, soluble CD30, =¥t
= oixatol vl
15 § Th

Thl1¥} Th2 activity®] F#@A ] 3 d3=
o} g7
EH A}, o]

CDEREER
v 3L g
Ad 7+ %79

& S435t9
activity=+  IL-4¢} #d¥  plasma
MDC/CCL-22% Z7gsto] mlulsll=dl,

3] Thl activity’} #43tal Th2 activitys =7} o™,
activity= 57183l Th2 activity= astes 235 YERS] °©
NA = HF AEHhgo] FA Z2 FE olHgt WS YES EO]X] i
o}, Th19| activity”’} S7}stal Th2 activity7} #Hashs Waldido] A8
Aok A 7ML Ade Ae=m Azbstar k. o] Al A
Thl/Th2e] W&ol E=&F5 2o d#HdES AAsts Aew d9gsta
ol A3 FHFsAor Aol wHstA] 2 AAlA
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ESAT-6& tidk IFN-7y & Aiko] A4 tizxzatedl vlste] F7hs o] 3
the AT Ar) olw] Bl Ho] P B AFoAw A u] Rk o
Aol A u kg g4 tel Hls| Th2 cytokine®] A4k zko]7}F gl
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obA L m=gte] oA 7F Ut oW A= Al A gnkg ¢F
A zLele] Mo A Th2 cytokine®] mRNA o] A3
&l 2dqal 53] Th2 cytokine? 7} A=E e 4
Aths Bag st o’ E o A7 xe 4d %x}
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1. A RE-So] Aol AAN thzatol HlE Aol H|So]H
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. Thl cytokine?! IFN-7y ¢} Th2 cytokine$l IL-10 4k Aoz %9
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IL-129] Ake A5 §F ZAsI . ConALl AF=ro] Wit IFN-7, IL-10
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Abstract

The change and correlation of Thl and Th2 cytokines
in patients with tuberculosis

Sang Yon Hwang

Department of Medicine,
The Graduate School, Yonser University

(Directed by Professor Sung Kyu Kim)

Tuberculosis(TB) is one of the leading infectious diseases in adults, causing
about 2 million deaths annually. Research on interactions between host defense
mechanisms and immunopathogenesis of TB is necessary because there is an
urgent need for developing new vaccines and adjunctive immunotherapy. Most
of all, the balance and interaction of Thl and ThZ cytokines have been thought
as playing an important role in the pathogenesis of TB.

In this study, therefore, we used whole blood culture method in order to
evaluate Thl and Th2 cytokine production in active TB patients, PPD+ and
PPD- healthy controls. We investigated the productions of IFN-7, IL-12, TNF-«
and IL-10 in response to nonspecific mitogens and M. tuberculosis specific
antigens. In addition, we monitored the changes of each cytokine production in
TB patients during the course of therapeutic treatment.

As a result, we observed the production of IFN-7 is decreased in TB patients
compared to PPD+ healthy controls, suggesting that reduced IFN-y production is
possibly related to the pathogenesis of TB. IL-12 and TNF-« productions,
which trigger the innate immune responses in M. tuberculosis infected host
macrophages, were induced at the beginning of chemotherapy and then
decreased gradually throughout the therapeutic periods. Overall, our results
indicate that the productions of IL-12 and IFN-7 are not related in TB patients
whereas the productions of IL-10 and IFN-7 seem to be correlated.

Key Words: tuberculosis, Thl cytokine, ThZ cytokine
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