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1. M =2 2] CD8" T cell(CTL™ suppressor T)o] &¢7is
A5 Winklerst Murray(1987)< R I3IH .
Cytolytic T lymphocyte(CTL) S Bol PUL & Taubman $-(1991)2] X2 A7) &3A X532
Hale target cellS Fole 4¥E FdE 7% gz CD4* cellFAA L F#°] memory
= T AE9 & subsete 24, &3] virus u'ﬁ, cellgdol BHA7Ix 391", immunoglobulin®

acute allograft rejection & F%9] rejection ol 4]
%98 effector 7152 3t3 T}, iR CTLS
HE FHo) CD8 EAE /XL gloH, target Al
ZYA FAE &3 self class | MHC ¥4+
A9 complex ¥ENE foreign peptideE A3t
AEE g

AFAGL AgggABozA JIF0E 9%
o trigger¥l & £FE9] IR ELS HANHEolER

AAME, regulatory A1 EZEAFY 2 cytokineE2]
Ao #3F H3H HYHe AFARY] EJF 3
AE& oldldteH & &S Foh AFHAL Foe
Aoz Gyt e w@ol A&HS UL,
Stouffi%5(1987) % Johannessen 5-(1990)l &]3ha
8] B T celld B cello] AvjH o2 g
oFo] HHEUA Y HAM T = Wi g TH=HE
Awrzl gokstorn ok, =3 AW phaseol
el $d3xe Fd FaojAe AFFFHE =
o) u)e gkttt AMde &z A A9 B
¥h&-9] dynamics& Wrda £U33 Johannessen &
(1990) & R33tATH2.
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EE R 315}"1 ) F=Agho] ;J.E =z
2o X T- helper(Th)/T -suppressor, Cytotoxic cell
ratio’} ZA&ge] g0l HuHYRY, HE XF
Age] gl AIDS #xte] TEI AR ofe} A2
ZAd ML AAET 2 429] CD4* Th cell? =2
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FA G Ao o gl] AN E=FIAFE, X2 CD8
" cell® A EHRE VeI 3} T3 AF
A3} gol A H ol episodict GF A FHE
UEME rheumatoid BEFoIY A Z9rd @3
(systemic lupus erythematosus)®] Z-$dAM%= T
cell subset®] B]AA H]&o] Uehdtii HT.
T celle]l 838 o cytokine2 523 subset2]
THAEZZ 235+ AL 2430 2ANWEY T cell
migration =3 cytokine®] &3} 83 T cell sub-
sete] Agigcl. & 5o pre-CTLe] CTLZ =7
Q3= CD4" helper cell2%E I =E cyto-
kine®] ¥ 839, macrophage inflammatory pro-
tein-18(MIP-1B) & CD4* T cello] thdld 3185
A% e 1L MIP-1a= CD8* T celldl] th3te] 22
222 B3R Taub F(1993)2 HILEIHH,

el XFARE HEF YIFHAENA T cell
subset?] M7t =8 AL )& cytokme°] A
37 g Zolgt AAHY cytokineES T4 2

AT o¢ gt FEEH Y& 7R
Qe v, B A@dAEs dgdairiey 957t o
#A MIP-1¢¢} gamma-interferon(y-IFN)©] CTL
cell lineQ) CTLL-2 AIE£37 el vX& 9T (°H)-
thymidine incorporation test® %3] T3}l &
#F5 AGA A CTL 840) %A ZAHERAE
AW H g,
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Cells.

CTLL-2= IL-2 9|€% mouse cytolytic T cell
line2 24 rIL-2(Boehringer-Manheim) 100p/ml,
penicillin 100y/ml, streptomycin 100g/ml, glutamine
2mM, HEPES, pH 7.4 1mM, sodium pyruvate 1mM,
2-mercaptoethanol 50M, fetal calf serum(FCS, Hyc-
lone) 10% 7} X3¢ RPMI1640(Gibco) Bl ¥l ol A
37C, 5% CO, Aoz wjdstgich

Mouse spleen T A[EL| anti-CD3 TSk
(mAb) x}=

Decapitation 2. Z Z AP A7l mousedl X F+-dH o2
fresh3tA] 2&3§ spleens 9 ME=zZ EE8lo
A ERF-9-E TEJH Dulbecco’s phosphate buf-
fered saline(DPBS) 2 23] A& 331 RPMI1640°]
FCS 10%, penicillin 100u/ml, streptomycin 100
pg/mi7t A7 wiekyol 37C, 5% CO, RULE
vjokeldtt. Spleen T A X9] T cell antigen recep-
tor(TCR) & crosslinking 3t22% T AXE &4
3lA1717] $138+ anti-TCR mAbE AMHE-37|% 31A]
7, gUAEe] dE @ AFA357F TCRE AA
QAT CD3RAR Ago] Hol T AX 437}
dojUBZ anti-CD3 mAb A58 o= T A E7}
FAASE B A FY¢EslE g 43l
£ A8 A= anti-CD3 mAbE )% dishell 10pg/m!
Fx7t HABY 37CA 3A1Zt immobilize3tA 2
o]g A F1]¥ anti-CD3 mAb coated dish®} spleno-
cyte® 18413 wjg§r o2 spleen T MEE &4
AR wide] Y ¥ 1,000pme2 58T 9

Qe WpPEAe BT o WA
9 CTLL2 AEZHel 28 490 A8313
o

CTLL-2 MZ2| (*H)-Thymidine Incorporation

96 well platecll welld 0.5—3.0X10°7§¢] CTLL-
2 MEE 5% FCS7 TEE RPMI1640 vl %< 100
plell 238k platingdt9ch. o719l recombinant
(r) MIP-la 200ng/ml, y-IFN(Genzyme) 100u/ml
EE F=9 rlL-2& #7131 16417 viFalyct.,
WWET well& cytokine th4! DPBSE #H7tslich.
#lF £ (*H)-thymidine(NEN) 1uCi/well& & 7}3}
o 8AI7HES FAAZ ¥ cell harvester® har-
vest3 Tt DNAZ incorporation® (*H)-thymi-
dine liquid scintillation counter2 3%t}

Anti-CD3 mAbE 7=-3F mouse splenocyte )%
2349 F$E, CTLL-2 j%s IL-27} E§ER
B2 Fdel Wi splenocyte BiAIH AL Hrt
Bhe] 38412 v ¥k (*H)-thymidine pulseS 8A12t
Al3yatg o,

m, 48 Zn

1. MIP-102t B-interferon2| CTLL-2 MEZ4|
oAxlE

Table 1(Expll)# Fig. 19 2J3hd MIP-1a} v-
IFN& CTLL-2 A& 2] F2lof tisle 29 122,
2521+ 2110 cpm 22 HE] 74z} 31462+ 6937 2 17,
209+ 737 cpm o2 FAAA MIP-lat= o 74%, y-
IFN2 o 86% 9] AEF2 AAEAE el e
o, F E2& T FEAAE A9+ 9291+ 392

Table 1. Radioactivity incorporated into CTLL-2 cell
treated with MIP-la and/or y-interferon.

Exp I(cpm) Exp Il(cpm)
DPBS 7,685 122,252+2,110
MIP-1 3,743 31,462+6,937¢
y-IFN 4,565 17,209+737:
MIP-la +y -IFN 2,145 9,291+£392*

Mean=S.E (n=3)

Exp I : CTLL-2 105 cell/well

Exp II : CTLL-2 3x105 cell/well
a : P<0.000! when compared with DPBS control



cpml Z, °F 92% o] 45A JAEAHE Yehix
g2 e sfols EAIF 2 B% §935k9).
ATFE Fo FY3A AP AP (Table 19
ExpDol X% HAHo = 919 Aol FAlsh 43S
veto] Zk2} 51.3, 406, 72.1% 2] TAE RYrh
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MIP-1 a : 200ng/ml

y - IFN : 100u/ml
CTLL-2 : 3x10°cell/well

Fig. 1 Suppressive action of MIP-1a and y-interfe-
ron on CTLL-2 cell proliferationl
*P<0.0001 when compared with control

Table 2 Radioactivity

incorporated

2. Mouse splenocyte HHFAIEINO| CTLL-2 Al
EB4g

Table 22} Fig. 2+ anti-CD3 mAb& T cell antigen
receptor(TCR)-CD3 complex2] CD3 ¥A}+& cross-
linking A1 o254, FATG Woke wo} FALgH
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Fig. 2 Stimulatory effect of culture supernatnat of
anti-CD3 mAb stimulated mouse splenocyte
on the proliferation of CTLL-2.

* CTLL-2 : 5X10%ell/well
* anti-CD3 mAb stimulation : 18hours

into CTLL-2 cell treated with

culture supernatant of unstimulated or anti-CD3 mAb stimulated

mouse splenocyte.

Added culture supernatant of mouse splenocyte

volume( ml ) — -

unstimulated (cpm) Anti-CD3 mAb stimulated (cpm)

0 1156 818

30 1284 2069

50 1146 3905

80 2264 7016

100 2166 8990
* CTLL-2 : 5x104 cell/well

* anti-CD3 mAb stimulation : 18 hours



ZU22 mouse spleen T cell& AHEst], BA315
T cello] wiFFHAo2 FE3}E cytokineE9)
CTLL-2 AZF2e) &3 aag B Aol u)
Z7 (unstimulated splenocyte) <] Bl kA3 o2 o]
A 100mI7HA H7H-E ® CTLL-28] MEZ2e
1156914 2166 cpm7}x] oF 28] Z7laHE B
Ao} anti-CD3 mAb A= splenocyte] A+
4] H$E 818014 8990 cpme2 ok 10u] o] 4t<]
CTLL-2 MEF4 ZAEHE Yo
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Fig. 3. IL-2 dependent proliferation of CTLL-2.
CTLL-2 10° cell/well, yIL-2 16hours
CTLL-2 5X10° cell/well, yIL-2 16hours

Table 3 Radioactivity

incorporated

3. CTLL-2 MESB4 |L-2 o&EA

Table 39} Fig. 3& CTLL-2 A&} oFelo] 0ojA]
100unit/ml2] rIL-2& 71 LS weo] A Z=2)0)
nAE FEFE #EE Aolv)h rIL-2& 0- 100unit
/mlE F7MNFIR A Explel A& oF 10081, Expllel
Ae o 5080 NEZNEFAE HPon, L2 0
unit/mlAIAE A HEZ2o) Fx g= Ans
YElo] CTL-29] AEZ 4L [L-2 9&40] &%
Hol £l

V., &2 9 &

2 A¥lA spleen ¥ Aol 213 CTL Al
EZHATNE 29 anti-CD3 mAbE 3§ spleen
B3 dol dEZZET 44 o] ke MEZ
AEHE YeERIEH o) spleen T celle] TCR-
CD3 complex system2 &3 A& Loy Py
cytokine& #2J3t3L ©)E cytokine, 53] IL-2¢ 9 -
sty CTL9] 4%o] 78 Ao Alg¥ch. CTL
AEAFo] IL-2 7t thste] g dzHoz 4
Y B AENE Ao RE oo it 7hyg 9l
58E € 4 UK (Table 3, Fig. 3).

MIP-1 a®} y-IFN® CTL AEZ4S @A 34
AABH L F cytokined] FAlHLoT Az
A 2-g-& Jehdct F LB T cell A cyto-
kine2 2= Kehrl ¥ (1986)-% transforming gor-
wth factor(TGF)-BE Taga$t Tosato(1992) 5 IL-
10€ HISFed*?, ]2 T cell A& IL-
2 e A3AIZlegd Jedtn sgn, =
TGF-B¢] A% high affinity IL-2 receptor@ 4%

into CTLL-2 cell

treated with various concentration of recombinant

interleukin-2(rIL-2).

rIL-2(u/ml) Exp I{cpm) Exp 1I(cpm)
0 146 11,110
5 198 16.604
10 417 20,746
50 10,929 40,792
100 15,646 53,311

* Exp I : CTLL-2 5x104 cell/well, rIL-2 6 hours
" Exp II : 105 cell/well, rIL-2 16 hours



A gt LHAKY. y-IFNE in vitrool X B cell
A ZH--0] 9l-&o] ¥ AL, TGF-b} ¥4 v-IFN&
suppressor T cell®] Y& $2 cytokine2 ZA] HY
A 71%-S thE3}pL Ut stk

v-IFN< antigen, mitogen < anti-TCR mAbZ
A48 murine Th2 clonedl ti3te] MEZF4 9|
2%E 7FX 2 A% lymphokine Y] < A31A]
2=tk Gajewski®t Fitch(1988) & HIs a2,
IL-2 & IL4°] 2|§F Th2 clone®] MEAHZAAE
AAE7|E Pt P, y.IFNo] Sk
Th2 cell24%¥l lymphokine #8]& A= %
3hAgk 2] € lymphokineE$] antagonist A&
W sz, & S0 IL-3,IL4 % GM-CSFA &j3)
EFAE FYHe g FAs?, Coffman¥
(1988) % Boom%(1988)2 IL-4°1 <% B cell®]
B3 s Ao 243t ¢-IFN9 ol2d
AEZH qRFE 71d L & geiA A et
Gajewski(unpublished observations)ol 213}, y-
IFNo] IL-4°] 2J3}9 induction® Proto-oncogene
cfosSt cmyc® Z7] BEE JAXT B
&9z, IL-19] 93 IL-2 receptor =X A3}
e 23t sigcr. £& AXW Catt vE9
FEZVIE PojuA et g

MIP-108] 7% OhE(199D)°l 23t T cell
A Zhgo] WHAAAMT, FHIde MIP-la?t T
cell?] IL-2 A4He Ao 24 spleen T cell®]
HEZAE AT Zhou's(1993) & LH3IH
W olajdt MIP-1a% PMAY jonomycin®l 98 &
S8 T cell 340 JA)2H8-0] gl 23 anti-CD3
mAbE FZE T cell ol T AFEE viEHd
g 5w, YT A T cell T4 22
A2 e] o] H A7 o A MIP-17} 38 8 negative re-
gulator &L st A& AlAETh 919 HY
A 23 cytokineE-2 olPtE X FAE] 8 EE
2} g-A1710 BAShe A TR Genco(1992)= B
1k 5 =

T 9379 242 Iymphokine A4k cytolytic
activity 3% tl8o] T AX §43}9] 3 parame-
terol®, 59U cytokinedl & subsetvltt A2
& ¥hg-& Hole AL olvtx M XU signal trans-
duction system®! T cell subsetel @&t X2 4ol
87 WEo g Mgt wE Axe] F4, lympho-
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kine A4}, cytolytic activity?] #4do] cytokineol
3t g3 FAll FY WFeZ F=HA gl
wEz b, T AEgAH}s & 9 specificdtl 7+
AN d4E FHsle= T2 vlHo ok, cyto-
kine2] subset specific?t E4& olsl3l7] ¢l
signal transduction #73o it 771 Hujejopd
Re g AR E.
v, & =
AFA gl o1FE AF gl 71 Bo] EAHE
SFEAEQ] GFY Wy Wol7]FE cytokineol
sl EEc. 2o A HETSH g4
A7t Fde] o] R o2 Q) 7]8F 4 cytokined]
MIP-1a9} MIP-182] t}33 wiy-pe] hagabgo
3 98 BAs oS 2o AR A9k
1. MIP-laE Atde] Zx¥dozre Fod o
gy W7o JaFL-g FAFHLE fosiA
gAAIHow, o] 242 anti-MIP-1a antibody
2 ¢ AdHUh
2. MIP-18& A 989 W3] Jga3E5 &
gulgHoeg AR MIP-lashs 2
2g8oz LA
3. 59 d¥y wygy Fags MIP-leol 9
sle] BAHoZ fo% FIEHE HIJI,
MIP-18° 93ty BAHoz #o3 FFEo2
A 5 AT
4. E33% ¥ promyelocytic cell line HL60E #l-%
g4g - FE-S Yehlgl e MIP-lae ol &
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— Abstract—

EFFECTS OF CYTOKINES ON THE CELL PROLIFERATION
OF CYTOLYTIC T CELL LINE CTLL-2

Yang-Ja Seo, In-Kyu Lee, Jin-Young Lee, Kwi-Ok Oh*, Hyung-Seop Kim
Dept. of Periodontology, College of Dentistry, Chonbuk National University
*Dept. of Phamacology, College of Dentistry, Chonbuk National University

Abnormalities of the T cell subsets have been detected in the immunologically mediated disease
sites such as periodontal lesions which are attributable to the regulatory effect of cell differentiation
and specific chemokinetic effect of various cytokines.

Macrophage Inflammatory protein(MIP)-1a and gammain terferon(y-IFN) serve as important im-
munoregulatory molecules through which growth and differentiation of specific T cell subsets are
known to be negatively regulated. .

Murine cytolytic T cell line CTLL-2 were used to perform the (*H)-thymidine incorporation test,
by which we obtained more comprehensive view in regulatory actions of cytokines on the T cell
subset proliferation.

1. rMIP-a(200ng/ml) and ry-IFN(100U/ml) appreared to suppress the proliferation rate to CTLL-
2 by 74 and 86% respectively, and the suppressive action of two cytokines were synergisic.
2. Culture supernatant of anti-CD3 mAb-stimulated mouse splenocyte enhanced the proliferation rate

of CTLL-2 up to 10-fold with dose-dependent manner. However, culture supernatant of unstimulated
splenocyte showed only 2-fold increase in the proliferation rate.
3. CTLL-2 cell proliferation was strictly IL-2 dependent.
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