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=Abstract=
76 T Cells in the Peripheral Blood of Pulmonary Tuberculosis

Tae Sun Shim, M.D., Chul Gyu Yoo, M.D., Young Whan Kim, M.D., Sung Koo Han, M.D.,
Young Soo Shim, M.D., Keun Youl Kim, M.D. and Yong Chol Han, M.D.

Department of Internal Medicine and Tuberculosis Research Institute,

Seoul National University, College of Medicine, Seoul, Korea

Background: T cell mediated immunity is important in the defense mechanism of tuberculosis.
Since 8 T cell receptor was found to react with 65 kD heat shock protein of M.tuberculosis, there
have been some reports on the role of 76 T cells in the defense against M.tuberculosis. But until
now, the role of the 8 T cells in tuberculosis is not clear.

Methods: We therefore measured the percentage of 78 T cells of peripheral blood by flowcy-
tometry before and after stimulation with Con-A, PPD and H37Ra lysate and compared between
tuberculosis patients and healthy controls.

Results: 78 T cells of pheripheral blood in pulmonary tuberculosis patients was 7.515.2%,
showing no difference compared with healthy control(10.0+4.8%). But IL-2R(+) 78 T cells were
higher in tuberculosis compared with healthy control(4.8+5.1% vs. 1.8£2.8%). After stimulation
with PPD or Con-A, the percentage of 78 T cells showed no significant change, but IL-2R(+) 76
T cells increased significantly in both tuberculosis(17.9£13.4%, 57.6+20.2% respectively) and
healthy control group(11.5+9.1%, 80.8 £9.3%).

After stimulation with H37Ra lysate, percentage of 76 T cells showed increasing tendency in
healthy control group, but it was not statistically significant.

Conclusion: In this study, we could not demonstrate the role of 8 T cells in the peripheral blood

of pulmonary tuberculosis. It is suggested that further studies will be needed in the regional sites
of M.tuberculosis infection.
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Gulle, H. et al.®2] whgg Wsdsigick H37Ra F5
& Ogawasiz]ollA] 357} wjekelod UVa 100mW/ om’
2 10087 2815, d-F22 JZATRA 60W oA
384 3w ultrasonicationd 3, 300,000 xgollA 14]
7} %9} ultracentrifugation(BECKMAN, TL-100 ultra-
centrifuge)3tgic}. ek BCA protein assay & o]$-
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AE-S A3 sle] IMDM(Isocove’s modified Dulb-
ecco’s medium)®} 4-2F Ficoll-Hypaque(¥5 1.007)
£ ©)8-% density gradient centrifugation &2 A%
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B o ppD, Con-A, 18|32 H37Ra lysate 2 A4 &
o frAZAZE A@sigel 2 AP v} 10549
A x7} EoJ7k%E §k5] FITC-conjugated Anti TCR 81
Ab(T Cell Sciences)#t PE-conjugated Anti-Leu 4
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81 Abs} PE-conjugated Anti-Leu 2a Ab(Becton &
Dickinson), “2]5L FITC-conjugated Anti TCR §1 Ab

%} PE-conjugated IL-2R Ab(Becton & Dickinson)&

27b whgA) Foo) 3087 4T W wleFA)
3 $A1EA S (flowcytometry) & 2] F3}sich
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120217152t MdRk ¥ AAEAISE AWt
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0.05). CD8FA B F F2to| #27 o7t et

2. M=% y6 T FZAQ| Hlg2| s}

PPDE A5% A7zl E 6 T H27e] ulg
o} 71A )2l 108.3427.0% 2 7tk sANFl
AE 12001711%2 Z7kstgon), okt EAH
22 F2g ol gtk Con-AZR AFFoe A%
daFAAE 235]8 vjEe] Zasled 71A5] vjge
69.6127.0% % =35, AL AL 104.41296.5%
2 Wislsle] oFFzbel] BAR R Fo)3 2o)E By
t}. H37Ra lysate & 13 o= 7z} 7|3 2] 2] ul&
2] 327.74294.1%®m=3) 2} 101.6+ 39.8%(n=5)2 W
spatglon, dlrt Aol AR {23 Aol
slslckTable 2, Fig. 1, 2, 3.).

3. XI2% 5 T =TT F IL-2R YANEQ|
3} ‘

715k o) vlEilA] PPDARRE 2715l IL-2RIAIE
& 7oA 11.519.1%0)5, #HZd Aol
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Fig. 1. Change of 78 T cell ratio after PPD stimu-
lation.

After stimulation with PPD, the percentage of
¥6 T cells showed no significant change in
both healthy control (108.31+27.0%) and
pulmonary tuberculosis group(120.0::71.1%).

Table 1. Comparison between Healthy Control and Pulmonary Tuberculosis Groups

Healthy control Pulmonary tuberculosis
Age 259+ 1.8 44,7+ 18.5%
PPD skin test(mm) 125% 6.1 21.9%£15.0%
#6 T lymphocyte. ratio(%) 100+ 438 75+ 52
IL-2R(+) 78 T lymphocyte(%) 1.8+ 28 48+ 5.1*
CD8(z) 6 T lymphocyte(%) 31.4+10.1 359+169

* p<0.03

Table 2. Comparison of 5 T cell Ratio after Stimulation

Healthy control

Pulmonary tuberculosis

Basal'(%) 100+ 48 75+ 52
PPD’/Basal(%) 1083+ 402 1200+71.1
Con-A’/Basal(%) 69.6+ 27.0 104.4 +96.5*
H37Ra'/Basal(%) 327.71+294.1 101.6+39.8

1 : 76 T cell ratio in basal state
2 : 78 T cell ratio after PPD stimulation

3 : 8 T cell ratio after Con-A stimulation
4 : 6 T cell ratio after H37Ra stimulation

* p<0.05

— 241 —



NORMAL CONTROL

NORMAL CONTROL

Percent(%) Percent(%)
5 16
2 14}
I 12k
15} 10p
8 o
10 6
st 4r
2 -
C ' ) O 2 1
BASAL Con-A BASAL M.lysate
PULMONARY TUBERCULOSIS PULMONARY TUBERCULOSIS
Percent(%) Percent(%)
25 16
14 /
20}
12
15} 10
N i&,
10k ot
k13 4r :>_<
2 -
0 e o N i 1
BASAL Con-A BASAL M. lysate
Fig. 2. Change of 6 T cell ratio after Con-A sti- Fig. 3. Change of 76 T cell ratio after H37Ra sti~
mulation. mulation.

After stimulation with Con-A, the percentage
of 76 T cells decreased in healthy control
group(69.6 27.0%), but showed no significant
change in pulmonary tuberculosis group(104.4
+96.5%). But statistically, the changed ratio
of the »8 T cells showed no difference between
both groups.

179+13.4% 2. }F7 o] Ao R {-2F 3]s} ¢
gek 2eju} Con-AZ AFFlE d2olA 24, 80.8
+93%} 57.61202% 2 ZAAHZFZAN SAHCR
&o)stA] EJcip<0.05)(Table 3, Fig. 4, 5).

4. PPD HIRESHAIR} 6 T =T H|E2|
A

PPD | 3ub37iAte] 72 Ari(mm)st T2
o} 78 T Y=79| vl&(%)E r=-021(p>0.05)E #2|@
ARAAE RgFA) XHAcKFig. 6).

After stimulation with H37Ra lysate, percen-
tage of 76 T cells showed increasing tendency
in healthy control group, but it was not sta-
tistically significant in both groups.
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271 $er) @i A, T €24+ %) gl 5
Ziglelol =g o]Folzl w3FEM(TCR-2)E 74 ¥
Zojgley. 2} FHZo EojA] olg)} o}E p} 59
= Zglelo]=2 o]Folxl FYFEINTCR-DE 2
=T g7 AP, 15 T Y=7E 25 CD2,
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dE ol@AQl Axe) Fhe)dy. 8 TH=T A 2
Zlelle FAd gl 6 T P27t AL CD4 S84,
CD8 27dojolA CD4(-), CDS(-) o15843& 15 T
dEpe] Az sl o, vAe] 6 T Y=+
o] 50%, Ll W p5 T Y= 30% A=}
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Table 3. Comparison of IL-2R Expression of 16 T Cells after Stimulation

Healthy control

Pulmonary tuberculosis

Fig. 4. Change of IL-2R expression of 5 T cells
after PPD stimulation.
After stimulation with PPD, the percentage of
IL-2R(+) 76 T cells showed significant increa-
se in both healthy control and pulmonary tube-
rculosis groups (11.59.1% vs. 17.9£13.4%).
But the increased ratio showed no difference
between both groups.

CDB o4dsio] gtaiain ol%g-d0) 18 T HE7e] B
Az obde] HHRNY. AdeldE 15 T H2TE F
A dx, 3, 2R3 wiee] 243 sl A
718 A e 9ol AAg dokzel 1~10%79] W
2 FesiA Fxsta glch el moused e &

Basal IL-2R(+)(%) 1.8+12.8 481 5.1*

PPDY(%) - Basal(%) 115491 17.9+13.4

Con—AZ(%) - Basal(%) 80.8+93 57.6120.2* i

1 : IL-2R expression of 76 T cells after PPD stimulation * p<0.05

2 : IL-2R expression of 5 T cells after Con-A stimulation
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0 i o
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Fig. ». Change of IL-~2R expression of 76 T cells
after Con-A stimulation.
After stimulation with Con-A, the percentage
of IL-2R(+) 78 T cells showed significant
increase in both healthy control and pulmonary
tuberculosis group (80.8+9.3% vs. 57.6%
20.2%). But the increased ratio of IL-2R(+) 78
T cells was significantly higher in healthy
conirol group than in pulmonary tuberculosis
group(p<0.05).
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Fig. 6. PPD skin test and 76 T cell ratio.
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31, Mycobacterium 2] &gloE ukg3lo] B uslgic)

1. Hysf2n AUHEZQ LUXHHM 5
T =9 #x

B AFNA 78 T FZ7= A7 )z-2) dzy o)
A 10.014.8%(n=16), AT LA 7.5+
52%n=22)% FAR g folg xlo|7} glgle). o] A
= o e =50 AAelx Uk Ao PPD %
ANEQl gz, A9y Sutd, $2 H2d, 1
X &34 AY ZFeA dxYde) 5 T P79
ol o)z} Q5eh3~5%)". PPDH|RS-Zal 2
ZAzZNE 3~1%E 2AxstgeH?. CD8 kg2
z}z}, 31.4+10.1%9}F 35.9+16.9% 2 o2z}l zjo)r}
gglen, g = dojelsks fA13 AE v
FAe®. 28 15 T Y=F 3 IL2R okAdel 243}
2 Fee ARgzTolA 1.812.8%, HAHTNA
4.8151% 2 HAHFANA FsiA Eol YLAckp<
0.05).

e ol ujzAoew M.tuberculosis2 7+l
FAaHEAE 5 T =W 3718 nagd g =
£o] ¢l ¢, M.tuberculosisE. immunizeX}Z] mouce
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