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cpm %1073

0 10 1012 100 104 10°
Substance P(M)

7t e e 2R3 A3 Jukats} HuT78 &
T SP 102M# 108M 5 ¥EoA ARG
Yelll= £ 3e)(bell-shape) o] 8 2L
Yet o, Jurkatell thgk SPe] 37t %
AR ¢ & {Fo42 JeglAHE |,
Iy 1),

28 28 CTLL-2 M EE o] &3 IL-2

H 1 Effect of substance P on the cell proliferation of T
lymphocyte

Count per minute

SP (M)
Jurkat HuT78

0 6,259+231 3,680+318
10 9,440 £ 3(9*** 5,793+379**
1012 10,818+ 356*** 6,105+ 158
10710 6,479+253 4,903+ 340*
10°% 9,201 +97*** 6,316 +219*
106 6,027 £352 3,963 +363

Mean+SD(n=3)

* 1 P < 005 when compared to control

: P < 001 when compared to control
*** . P ( 0001 when compared to control

* %

(B) Hur78

cpm X 1073
o
1

0 104 1012 1010 10® 10°®
Substance P(M)

12] 1 Biphasic bell-shape dose-dependent effect of substance P on the cell proliferation of Jurkat and Hut 78

* P{0.05 when compared to control
** P{0.01l when compared to control
*** P<0.001 when compared to control



I 2 Effect of substance P alone on the IL-2 production 8
of T lymphocyte 74
Count per minute 67
SP (M)
Jurkat HuT78 e 27
(a3
0 1,830+192 1,886+163 X 47
1074 1874170 1820£178 S
1012 2,078+218 1,663+218 o 1
1010 16754151 1,846+ 176 24
10# 17224129 1,789+97 1
106 1,764+ 63 1,827+120 o
All data were not significant compared to control group 713 2 IL-2 standard curve

H 3 Effect of substance P on the IL-2 production of con A-activated T lymphocytes

Count per minute(Unit / mi)

Con A SP(M)

(1pg/ml) Jurkat HuT7%
- 0 160+33 181417
+ 0 336+4.7* 226420
+ 1012 451 +5.4** 253432
+ 101 247442 222+18
- 10-12 194+25 201418
- 1014 172+31 181+21

Mean + SD(n=3)

* : P {005 when compared to control
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8 3 Costimuiatory effect of substance P on the IL-2 production of Con A activated Jurkat and HuT78
* P{0.05 when compared to control
** P{0.01 when compared to control
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H 4 Effect of Con A on the cell proliferation of T lymphocytes

ConA Count per minute
(ug/ml) Jurkat HuT78
1,095+115 1,025+92
1 3,626+51*** 839+68

Mean + SD (n=3)

L2 3]

© P < 0.001 when compared to control

(A) Jurkat (B) HuT 78
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= 304 —
10
204
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10
0~ 0- PHA(3 ug/ml)
- + + + - - - + + + - - +
0 0 102 104 102 10-14 0 0 01 104 101 104 PMA(5 ng/ml)

SP(M)
18 4 Costimulatory effect of substance P on the IL-2 production of PHA+PMA activated Jurkat and HuT 78
* P<0.05 when compared to control
** P05 when compared to PHA+PMA activated Jurkat
*** P<0.001 when compared to control
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# 5 Effect of substance P on the IL-2 production of PHA+PMA activated T lymphocyte

PHA 3pg/ml [L-2(unit/ml)
+ SP(M)

PMA bng/ml Jurkat HuT78
- 0 213+24 192409
+ 0 382+19° 222421
+ 10712 5434340 ¢ 259+20R
+ 101 401+£38 25.3+35
- 10712 19017 18515
- 1071 242+19 189+13

Mean+SD(n=3)
a : P < 005 when compared to control
b : P { 0001 when compared to control

¢ P (005 when compared to PHA+PMA activated Jurkat

H 6 Effect of PHA+PMA on the cell proliferation of T lymphocytes

Count per minute

Mitogen
Jurkat HuT78
PHA 0 1,966+211 1,414+83
(#g/ml) 3 981 +138* 1,403+115
0 995+92 3035+182
PMA 3 4919+ 359*** 2924+133
(ng/ml) 5 4,714 4278*** 1,072488***
10 980+110 B72+81***
PHA 0,0 1,101+109 4215+288
+ 3,5 7.963+412*** 2,574+ 194**
PMA 3 10 1,718 +202* 1,182 47***
Mean+SD{(n=3)

* : P < 0.05 when compared to control
** : P (001 when compared to control
*** : P ( 0.001 when compared to control
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-Abstract-

Effects of Substance P on the Cell Proliferation and
IL-2 Production of T Lymphocyte

Jin-Kyun Moon, Byung~Son Choi, Seok-Cho Lee, Hyung-Seop Kim
Department of Perniodontology, College of Dentistry, Chon-buk National University

Immune responses of periodontal tissue may be regulated by products of sensory afferent nerve
endings such as neuropeptides. Substance P(SP), a tachykinin neuropeptide, has been previously
reported to stimulate the activities of T lymphocyte. Therefore, I examined the role of SP in IL-
2 production and cell proliferation by using a homogeneous line of T lymphocytes(Jjurkat and
HuT78). Cell proliferation rate was determined by [*H]-thymidine incorporation test, and IL-2
was quantitated by the growth rate of CD4+ IL-2-dependent T lymphocyte line CTLL-2.

SP stimulated cell proliferation of T lymphocytes at the concentration of 1072 and 108M 1In a
biphasic bell-shape dose-dependent manner. However, SP alone did not induce IL-2 release at
the concentration range of 10% to 10-M. The upregulation of IL-2 release was observed when
102M SP was applied together with mitogens such as Con A or PHA+PMA on T cell lines,
especially on Jurkat. Con A or PHA+PMA demonstrated to increase the rate of cell proliferation
of Jurkat, which had shown to produce much amount of IL-2 indicating that mitogen-induced
cell proliferation might be partially influenced by released IL-2. It was concluded that regulatory
effects of SP on the immune/inflammatory response could be mediated through the costimulatory
upregulation of IL-2 production and increase of cell proliferation of T lymphocyte.
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