CHSEXIZ=FSESIA] Vol 27, No. 4, 1997

Substance P7} T Yul7e| M ESAln}
IL-2 Y4t O|x|= He

HZ 109939
of tlate] WA

o
o
X

I
-
i)

olo
nf o wo

re md rir

S R
ofN
= o
HE rlo

rlo

o O

—

neuropeptide
7F A EHAA
Ao <lskel A7}
l‘i— B felHo], 943 F
o g sher =4
ks = W wof w
€ el s
neuropeptlde Eo] 4l
(‘ng Oﬂa‘]—_Q_

4J (DRSS

5

Substance P(
A% C A%

ﬂ—ﬁi

flo o i o

?-Jo] Oquzq

o5} 7)o peptided Al7Ao] < /\)\01 7‘]
MAI W AE Afolol] LHSE FA T
7hs gt 7‘u””)jﬂr A A 2=
ol ol SPEEA7t =
ol 9} A %

N Jm fo Mool N

. S Spe} #
=, in vitrodlA T
=3 x_}%l& W He 25

;5}5117 [ORRPAPS =l
Aot 7159 273

A gomSo e AHaES Pl

st X|Fofstm 4l
o|st Ag A
N4 W wed ol 9ee gRa
A== AAFSEAL Qlth

AZAAL] Ay ve - e xFA3e] A
g CkAlol| = peptidedd Al7do] ¢3kS w
¢ ee ouan A4 AFEs 1
Z1doe] fFAFS T AL EEA e FrRAAA
270l Ro], 1 AW 219 P47 SP Abo]
of A A# FAI Adsol HIMT S,
FANA APz o7l AHHS SPr}
OS5 AsAHOHD) A ELE SASAA
prostaglandin®} -2 A=A wizfa 2 IL-1

BH S FAAZ 20 2050 ghupa) 3o A
PGE:29} collagenase A4HE Z7MA AT
Lotz5& HI3IT SPE WY 9 H%
24752 Aotael o2 AEdel W9
gt o, Az o] F A TFeAe
W EoLt, ob7kA o] el fE a7
b Blge Aotk
Interleukin(IL)= | MXE7F 4] 8}
&4 AEEA WY wee Fod 24
A2 2Hgahsl, ol 1L Eee] Spet
+ neuropeptide E°] FFS FLEM
24 gl o) 2 iAol W A, o
e o2, SPe gt dof Mo 245
A IL-1, TNF-a, IL-6, IFN-y ¥ MIP-1a¢]

-

=
o

—

{1

O

L
-
s

N
2 Y o



_BL

5| A T} 290 e SP
T4 IL-34 GM-CSFZ
3 A
A T S5t
g T QoF3(T cell line)o FFS 23}
M) murine splenocyte®} murine T 3+
ol EL-4 ¥ LBRM-T6GZYE IL-2 ¥HE
ol g8 39 mitogenO 2 A=H
AVl T dmFEEE IL-2 FHE
R

2 Aol M= AR FES A T A3t
£ olgelol, 4UA BE SP7L AE
I IL-2 ZHEA iz T dube]
o vhetel olma e MALA LT
b eRal, = T dak9] 715 WskE SP
7} % (induce) 3t A QIA], o} ™ cosignal
2A FE FEE st AAA AEEHIA
stglem, AlA Y T Y3kt IL-2 BHE
SRAIZIGHA o]Fo] M 2o mE A3}
24 ved @4AE BEsLA S

il

Zz18 W

Ho
b
o

o

N ooy
off > <X
<

°]5 93te] mitogen® E A3 T2 23S
A %2 Jurkatd HuT78 Al X tsle

[*H]-thymidine #<¢ A, % IL-2 =9
MEE 0] &3 IL-2 bicassayS A3 O 24,
AE F2 £Eo [L-2 FH ol A& qu
Feke A&, WA 53] Axws) W
HkSol| Mo Spe] gty AAA dS Zﬁ_*obl
272 gho| tist JFS s Ak sk

=

> .Il

EH

Al
=]

= s

o

=
=

Il. ME 3

1. MZ uffet

AFFe] TAM EF9 Jurkat®} HuT78< 10%
fetal calf serum(FCS)o] *E3tH RPMI1640

(Gibco) ol A wl Fat A2, A <
(cytolytic) T AIEFQl CTLL-2% ol &l &
HA T et 100 unit/mle] rIL-2&
A7beba A wlstich BRE W 222 37

X

806

‘C, 5% CO2 3ol A A3} 3t

2. [Hl-thymidine T Q] AM3o| ogt M=
ME &2 A

Jurkat®} HuT78 M E(15X10° cell/wel) =
96 microwell plateo] ¥ 3, substance P(SP,
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AN+ HA TR 7EEE & 18417 A5
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RS Arde 3/‘]7L vkttt 1 %, 7t
7} microtubed] ¥ 1000 rpmOl.Z 5E7H
Al B ste] A At 11-2 bicassay©l] ©|
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i 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
104 9,440+ 319%** 5,793 +379**
10712 10,818 £ 356%** 6,105+158%*
10710 6,479+253 4,903 +340%
108 9,201 +97%%* 6,316 +219%*
106 6,527 352 3,963+ 363

Mean+SD(n=3)

* : P < 0.05 when compared to control

* ¢ P < 001 when compared to control
#% P ( 0001 when compared to control

(B) Hut78

cpm X 1073

0 104 10 10710
Substance P(M)

108 106

2 1 Biphasic bell-shape dose-dependent effect of substance P on the cell proliferation of Jurkat and Hut 78

* P0.05 when compared to control
** P{0,01 when compared to control
% P0,001 when compared to control
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It 2 Effect of substance P alone on the IL-2 production 8
of T lymphocyte 7
Count per minute 6]
SP (M) -
Jurkat HuT78 o 2
o
0 1,830£192 1,886 £163 % 47
10714 18741170 1820178 é 3
10712 2,078+218 1663218 °
10710 1,675+151 1,846 £176 27
108 1,722+129 1,789+97 1-
106 1764163 1,827£120 0-
Mean=+SD(n=3) 0 1 2 4 8 16 32
All data were not significant compared to control group & 2 IL-2 standard curve

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

Con A SPOM) Count per minute(Unit / ml)
(1pg/ml) Jurkat HuT78
- 0 16.0+3.3 181+1.7
+ 0 33.6+4.7% 226%£20
+ 10712 451 +£54%* 253+£32
+ 104 247142 222+18
- 10712 194%25 201£18
- 104 172+31 181+21

Mean *+ SD(n=3)
* P < 005 when compared to control
# 0 P {001 when compared to control

(A) Jurkat (B) HuT78
60 30

E Z E 15
N X
= 20 A = 101
10 + 5
0 - 0 -
- + + + - - - + + + - - Con A(lug/ml)
0 0 102 10 1012 10 0 0 102 10 102 10" SP(M)

& 3 Costimulatory 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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I 4 Effect of Con A on the cell proliferation of T lymphocytes

ConA Count per minute
(pg/ml) Jurkat HuT78
0 1,095+115 1,025+92
1 3,626 £ 51%** 889+ 68
Mean = SD (n=3)
*% P ( 0001 when compared to control
(A) Jurkat (B) HuT 78
80 30
. ' _l
07 _i * 25 -
60 |
— = 204
E oo | &
2 i E
3 104 ] = 151
N a
= 30 a
10
20
5_
104
0- 0- PHA(3 ug/ml)
- + + + - - - + + + - - +
0 0 10712 1014 1012 10-14 0 0 1012 104 1012 104 PMA(5 ng/ml)
SP(M)
12l 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
*#* P{0.05 when compared to PHA+PMA activated Jurkat
#% P(0,001 when compared to control
bioassay 33 FA19 tEA g o ojrt 0 IL-2 o] o] ok 2v] S74gl o™ (P0.05), o
oA 32 unit/ml Aol IL-2 FEoA H| 710 SP 1012M¢9] FA] 451454 unit/mlZE
A Q%D w v Hee JET T B8 L2 ¥wPe] Zlele] EANCR
A EZE] IL-2 #Hld mx& SP @5 =53} & fFgk Aol (P<0.01)E YEr e, Con
2 7} 5% 92 239 4%, ok SEAM A BE &30 WadnE BAN0R fo
TSP @507 [L-29 EHE FE5HA g xpol7} HFE A FUTHEE 3, 1™ 3A).

At (3R 2).

HFH con AR FASIAIZ] T MES IL-2
wH o tiste] SP= FElg 35 YERSL
o} =, Jurkat AlES] S, con A lpg/ml =}
<ol 9]&le] 16.0+3.39 4] 33.6+4.7 unit/ml=
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I 5 Effect of substance P on the IL-2 production of PHA+PMA activated T lymphocyte

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

PMA 5ng/ml Jurkat HuT78
- 0 213+24 192+09
+ 0 382+1.9° 222+21
+ 10712 54.3+34> ¢ 2594207
+ 10714 401+38 25335
- 10712 19017 185%15
- 10714 242+19 189+13

Mean+SD(n=3)
a @ P { 0.05 when compared to control
b : P { 0001 when compared to control

c : P C 005 when compared to PHA+PMA activated Jurkat

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

Count per minute

Mitogen
Jurkat HuT78
PHA 0 1966211 1,414+£83
(ug/ml) 3 981 +138* 1,403%115
0 995492 3,035+182
PMA 3 4,919+ 359%** 2.924+133
(ng/ml) 5 4,714 +278%** 1,072 £88%**
10 9804110 872+ 81%**
PHA 0,0 1,101£109 42154288
+ 3,5 7,963 +412%** 2,574 +194**
PMA 3,10 1,718 +£202* 1,182 47%%*

Mean+SD(n=3)

* : P < 005 when compared to control

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

Z7Hek A Jurkatell A= 3u) o) RS =
2892 (P.001), HUuT78 M= ©38]8 oF
7 AN E 4TS YERATHE 4).

PHA S PMAZ EA3A71 T AlX9 IL-2
wHle] tiste] SPE con AR EASIAIZI T
A Zol| Ao} Hls=gk o] E3E YERS]
o} =, Jurkat®] 7%, PHA+PMA A=O0 =
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Q& 213424004 382+19 unit/mliE, °F 2
W 7M7be IL-2 21 Z7HS B QTHP0.001).
oJ7)eo] SP 1012M<S H7}F Folgto 2, IL-2
B ko] 543434 unit/mlZ ©S Z7F 39
o (P.001), °] %< PHA+PMA=EY 7
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costimulation 37} VeRUA] 9kt HuT78
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L SPE= T 43759 A=x
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H]of] th3le] 1012Me] SP+ costimulation

Z ol)

SN
=

| =R
o

235 HAoY Fold FAA fo4
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Z£T7F Con A 2 Ql3}ed 38 o]
& THP0.001).

. PHAS} PMAZ =3 T Y3459
IL-2 #Hol tiste] 1072M¢] SP+
costimulation EHE H PO}, Jurkatol
AT Zpolel FAIA frelAdo] #EH
TH(P0.01).
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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 Periodontology, 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(Jurkat 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 in a
biphasic bell-shape dose-dependent manner. However, SP alone did not induce IL-2 release at
the concentration range of 106 to 10°“M. The upregulation of IL-2 release was observed when
1012M 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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