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Macrophage inflammatory protein (MIP)-1a. is a cylokine which produces wide range of
bioactivities such as proinflammatory, immunomodulatory, and hematopotetic modulatory ac-
tions. To determine whether MIP-10. acts as a negative regulator on the functions of lymphocyte,
[*H)-thymidine incorporation test and flow cytometric analysis were performed by using human
tonsil T cell, human peripheral blood T cell, and murine cytolytic T lymphocyte (CTL) line
CTLL-2, The results were as follow.

1. When human tonsil T lymphocytes were stimulated with anti-CD3 monoclonal antibody
(mAb), rate of T cell proliferation was about four times increased. 200ng/ml of MIP-la
inhibited anti-CD3 mAb-mediated T cell growth as much as 60% (P<0.05).

2. The suppression of human peripheral T cell proliferation produced by MIP-1a was dramatic,
but variable among T cells derived from different individuals (40% ~90% ).

3. MIP-1oinhibited the proliferation of murine CTL line CTLL-2 as much as 75% (P<0.001).

4. When the MIP-1o. was added to human peripheral T cell, cell proportion of CD4™ helper
T cell and CD8" CTL were not noticeably affected. The expression level of CD4, not of Cd8,
however, was down regulated by MIP-1a treatment (27% ~82%).
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71dE& WY d¥3ALE $a37] dslogMe
BANESE FEAA 0] B 7)%5& o8}
Zlo] A olt},

Cytokine2 Yutxo = gy e TEH
53¢ ZFeRes 4#HA Aok, A, cyto-
kine2 B 9] effectorF ol A A4rE o] HY
R GFNEE visll, =Fse, EA, cytokine
Eol& @71t F<¢ A7A1 A AL (self-limi-
ted event) 22X olFojxl:, AA, Z} cyto-
kine2 TUF NEZ YA AR Loz,
A, B 279 AXEd e veldE
o] &#} pleiotropismd4-g& VeI, thAlH,
% cytokineo] AU 715 & o7 FHe
cytokineS9] JFME FEFHoT Y&
397} H39 (redunduncy), SAA, %
cytokine® TE cytokined AL FFL
nx Ay € A5 ¥3-9] positive =¥ nega-
tive regulation® 37z ¥t} dFA,
cytokine2 T}& cytokine o] 2§l F3Fg n) A
AR AY 35238 (synergy), T F7lax
(additive effect) & UEIN7| =8, AHA,
EARARx] BA FL&A Ajeted g
Yehie, 25 o8 BRHNE s 4
FEEE ZA%E 715E YEVIE d
(Abbas 5, 1991).

o|2] % cytokineol] BF A7Vl BHFow
o]Fo]X7] AIRE A& 1980 o]F E=x)
AEHH e 3YPol, & cytokineF-=H2
expression®} cloning ¥ ©]& cytokine?] 2

& % 3}H(neutralize) 7] 5-<]23 <] monoc-
lonal antibody(mAb) &] A4te] 7158} A 5 H A
FE ojt}, olo] wte} B2 FH 9 cytokineE ]
ARl WIHAA HJUZ, 2F9 A,
A M E} T G A AFel]l o] 3t g o]
X5+ macrophage inflammatory protein
(MIP)-1a (Kwon¥™ Weissman, 1989 ; Wolpe
%, 1987)7} #29) molecular cloning® o],
SF Wolrldo e e UiF IA7 &
3] AlZE A

MIP-1a9] €213 YESH P2 SE na-
tive doublet MIP-19] Z43 dFHE R &
(Davatelis ¥, 1988 ; Sherry %, 1988 ; Wo-
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lpe &, 1987), &&=}+8(Davatelis 5, 1989),
neutrophilel ¥ AEFAZL(Wolpe 5,
19873 2 719354 (proinflammatory)
ol 2875 233840 A Broxme-
yer %, 1990 ; Broxmeyer %, 1989). §3
recombinant(r) MIP-la¥ stem celld] 43¢
A gt Broxmeyer 5(1990), 2 Graham
(19902 Bu3dte, FPA HMEEAHE
FAANA 2FUE BRGEZA MIP-1lat o
HHEE &43t A7IH (Fahey 5, 1992),
CD8" T d3tttol #a54-& el (Taub
S, 1993), ¥ T 4979 422 A8y
(Zhou %, 1993), cytolytic T lymphocyte
(CTL) line®) CTLL-R8 Al¥ A% £5& =
e Z8(0h 5, 1991)0] YEASE B
Hol, ot RAMZ lineEo) MIP-1a +8&
A7t ST wHA (Oh 5, 1993),
MIP-1a7} o] I EFo) 48 Yepdg AAkst
At

olelg A xHIIFZAA MIP-1lod T
AuhFoll et i#%52, transforming growth
factor(TGF)-B, interleukin-10(IL-10) %3} ©l
8o MIP-1a7} X 3he] MAAA cytokine
A REE 7HEAE AASERoBA
¢ FrlE$ AHdoltH(Ding™ Shevach, 19
92 ; Taga®} Tosato, 1992 ;5 Roszman &, 19
91 Laiho &, 1990 Kehrl &, 1986). &
TENME AMge 2R 2 HE AN
A& T d39 CTL lined ol&3k, o=
Ao} EAdste] ofsle fitE Ao st
MIP-1o7t lX& 9L &2 stqen, 34
#A Fa3 d8g sleHAez A T
QT FHEAQ CD4gt CD8 £A49] o)
g L% olg] BFFOZH, MIP-1la7}
BAHAN T 43+ 7152 down regulator
BA Zgsielge 89 Ul mety 2
AL 71 A7]e] BEndle wlolu),

I, d8xiz % 2y

1. MZHHef
Murine CTL line¢] CTLL-2+ fetal calf se-



rum(FCS) 10%, penicillin 100u/ml, strepto-
mycin 100ug/ml ¥ IL-2 100u/mie] X3tz
RPMI 1640 media(Gibco)| A, 5% CO., 100
% 59 2AO B 37C E A v sk Th,
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2175 Ag 28hd v o2 RE 20
mle] TEEA-g A3t heparine] =EE
Al g el ol MH38] 3ol Uk, 50ml coni-
cal tubeol Histopaque 1077(Sigma) 20ml-&
@i, AF gAg o] Yo gEFEe %,
Ao 2000rpmeE 17 LAREA
Histopaque®} =1 upZ o] Jub7 F& 8t
frt. o719 Dulbecco’s phosphate buffered
saline(DPBS)-& 50ml tube 7[S5A=E &%
3}, 800rpmL & ¢4 ¥ )8t Histopaque s
AAG JdATE AUk 800rpmoE YAHE
2] 8}o] Histopaque g A A% da-78 AU},
FCS 10% 7} &% RPMI 16405 cell 4—6
X 10%/ml A cell pelletell wol 3]z,
2% aminoethylisothiouronium bromide(Si-
gma)®2 2] ¥ sheep RBCE dutt9 ¢
Bz Efsle], 37CE 15837t incubationd
o274, T Au+4t rosetted HAAA7]3 800
rpmo E 58 AHAIA MEE S5 14
2t Fol¥Ach pelletd {2 UF Histo-
paque 15miflo] HFE 20mle ZALHA
LT EI, AL 3087 200rpmeE 94
£ ste] W 29 red pellet-g #3l3c}. NH.Cl
Tris-buffer& & 3 3] 2048 7F 37CE ¥H-2A1 A
Y7 g 4320k, Hank’s balanced salt
solution (HBSS)& tube 7}5 #H~}8td 2000
rpm o 28R YA EE st th. HBSSE A
EE 13 o AA%¥F RPMI 1640 10mle&
cell pellet& HFFA1Z o2, MEFE &F
st HEA T da7e x4 FAAE
Aol &8 A 8E forcepd ©]&3ld TUA
T2 R UL, fe Y wEez T
YaTE 1—3]6]'93\‘3}
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3. Anti-CD3 Monocional Antibody(mAb)
of 2t T gluy XI=

Anti-CD3 mAbE A48} clone 145—2C11
(Leo &, 1987) v 4% -2 Dr. E. C. SnowZ
- *Lov\ Iokeh, 145-2C11 Wi YE
microwell piate®] Z3 37Co|A 3A17F vke
A A, microwell plate ¥}t anti-CD3 mAbE
immobilize AlZ T}, Plate® DPBSE 23] A
Y F AEY T A9T& welld 1-2X10°
cell¥y H7tald 24N wiF3tE T, MIP-1a
AgE o z3E To)Ae, anti-CD3 mAb
2= 30% A58 MIP-10 20, & 200ng/ml%
A7 ete] whE-AlZ1Fo) anti-CD3 mAb A=+
Al &8k th. CTLL-2 cell lined] Z$& IL-2
HAriwte g wE AAL d2®, anti-CD3
mAb> ] §le] 200ng/ml MIP-1a # 2] 5} 16417t
Al & &t ot

4. [*H]-Thymidine Incorporation Test

Anti-CD3 mAb& #3%, & A58 &

2 AN HxQ T 437, T2 ¢z
g T g7 CTLL-2 celld AsA 713
%ot v, 1uCi/well®] ["HI-thymidine-S:
H7tete] 8AIZE label AlZiTE. wEEo] B Al
¥+ cell harvester2 havest 3, HZWR
A4 (incorporation) ¥ [‘H]-thymidine2] <&
liquid scintillation counter2 &33t{t}. BE
AL triplicate® Al 33ttt

5. Flow Cytometric Analysis

ARG T 4379 subsets E33H7] 93t
27}A #52 monoclonal antibody(mAb) 2
GAsHT. =, fluorescein isothiocyanate
(FITC)-labeled anti-CD4 mAbe CD4 ¥}
ZA33l2 2 helper/inducer T Y 3T& identify
8t7] 918t A8}, phycoerythrin(PE)-
labeled anti-CD8 mAbe CD8 #x}s} A3t
B2 suppressor/cytotoxic T ¥ 37& identify
871 st AlgstETh AN BEEA
mAb<: Becton DickinsonAt A|&<! Simultest
CD4/CD8elictt. F4¥ T I3+ FACS
(Becton Dickinson) &2 #2434},
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Algel HxAdA FHE T 4379 435
¥ anti-CD3 mAbE AL 718& A%, T
Aot 2 A H o] Fo)7F W As (tritium) 9
%ol 405+ 158914 1,608+ 353 cpme 2 <F 4
w7 F7hed e, 200ng/mlel MIP-1o8
FEogo g AZUYE HYE WA 625+
67 cpmSE ThA] FAadte] FAHOZ [t
ol B, o]R2 < 60% 9 47 IA
Ho) 333 ATH(Table 1).

Table 2%} Fig. 12 3% 9] A& & Ay
FAZEE de TxEY T Y379 B34
o e MIP-1a9] &g &3S Ao Z A,
MIP-1a®] &% 20ng/ml <Al 200ng/ml=
A FARRE AR oA ZAE E9d, =3

anti-CD3 mAb A=oll 23 T o7 A&
Tv AdudAeitt 1,094+ 145, 1,237+ 218,
307+ 60 cpmELZE v§ Ao]3tE L, MIP-1a
Foo] g A= 40% (subject IID) Y
A F-E] 90% ©1/42 (subject ID7HA 2 A=}
K& ZA Folstdt. dAlT nE AP
Ao Al MIP-1a & $ 8 F 99 Bo31x] e
399 Aole EAZHCE F9F £ o
o1, 53] antj-CD3 mAbE #A}=3§ Aol A&
AR 38 ZF P<0.0019 B Sl
F22 MIP-1a9] 434 A3/ #&EUTt
(Table 2).

Table 3% murine CTL line?l CTLL-29]
83450 e MIP-1a9) &8-S vl A
L 24, MIP-la $A] MEY Wils #Y
go] 12,225+ 298914 3,146+ 981 cpmo & 7

Table 1. Inhibiton of anti-CD3 mAb-mediated proliferation of human tonsil T cell by

MIP-1a
Anti-CD3 mAb MIP-1q [*H]-thymidine P value
treatment incorporated(cpm)
- - 405+ 158
+ 200ng/ml 625+ 67 ’

Data represent the mean + one SD of three independent tests.

Table 2. Inhibition of anti-CD3 mAb-mediated proliferation of human peripheral T cell

by MIP-l1a
Subject Anti-CD3 mAb MIP-1a [*H]-Thymidine P Value
Treatment incorporated(cpm)

. + 1,094+ 145
I + 200ng/ml 515+ 100 :I <0.001
- 964+ 164 _
—~ 20ng/m] 169+ 149 ﬁ <005
I - 200ng/ml 174+ 19 <0.05

+ 1,237+ 218
+ 20ng/ml 122+ 11 jL‘ <0.001
+ 200ng/ml 90+ 49 — <0.001

+ + 307+ 60
I + 200ng/ml 118+ 31 :l <0001

Data represent the mean + one SD of six’ or three™” independent
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¢ 1400 ] Table 3. Inhibition of proliferation of cytolytic
S o] jl_l T cell line CTLL-2 by MIP-1a

g 1 MIP-1a [(*H]-thymidine P value
2 1000 :

: incorporated(cpm)

g 8007 - 12,225+ 298

3 a0t

3 0] 200ng/ml 3,146+ 981 ] <o
F 400 -

Data represent the mean + one SD of three
independent tests.

Anti-CD3 mAb

WP-latngm - 20 200 Do o 423t ¢f 75% 718k ARAAEATNE BHYe

W, 2 Aolel BAH felde S wR
Fig 1. MIP-la-induced inhibition of proliferation (P<0.001).

of human peripheral T cell with or without Fig 25 AFge) w289 T st fluore-
anti-CD3 mAb treatment scence-labeled anti-CD49} CD822 43}

* P<0.05 two-color flow cytometric analysis® WEH
** P<0.001 histogram 2. & Table 52| subject 11¢] Z3}9}
A. Control B. MIP-1a treatment

40% 4
TFn ‘"’lli LU A § l"m
1a? 104

FL.t

cDg —>

Fig 2. Two-color flow cytometric analysis showing the CD4, CD8 phenotype of human
peripheral T cell.

1. CD4*CD8", 2. CD4°CD8", 3. CD4°CD8", 4. CD4 CD8"
Mean fluorescence intensity (MFI) of CD4"CD8" T cell subset of control and MIP-la-trea-
ted sample are 1,221 and 327, respectively. MFI of CD4"CD8" T cell subset of control
and MIP-lo-treated sample are 78 and 71, respectively. The percentages in the corner

of each histogram represent the proportion of cells that labeled above background levels.
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Table 4. Effect

of MIP-1a on the T cell subset proportion of human peripheral T cell

Subject MIP-10 T cell subset proportion (Per cent)
treatment CD4"CD8” CD4°CD8" CD4°CD8  CD4 CD8"
I - 10.28 0.66 54.38 34.68
+ 9.16 0.80 57.36 32.68
I - 18.16 0.58 40.94 40.32
+ 23.38 0.84 40.92 34.86
1M - 19.19 297 3748 40.56
+ 13.07 248 40.53 4392

Table 5. Flow cytometric analysis of CD4 or

CD8 expression in human peripheral T

cell
. MIP-1a CD4 CD8 Ch4 CD8"
Subject treatment MFI % Control MFT % Control’
- 1,142 - 68 -
I + 939 82.2 62 91.2
- 1,221 - 78 -
I + 327 26.8 71 91.0
- 1,094 - 59 -
u + 861 78.7 62 105.1
‘MFI © mean fluorescence intensity.
MFT of MIP-la-treated sample
"Control : S X100
MF1 of untreated sample
TLe Aelth, MIP-lagd %3 F$-9 1 5 fluorescence®] HZ7F, MIP-la A
g & 79, CD4'CD8 T cell subset& A8 olxlAo] #FAH At ¥ CD4*

Z}2} 41,41%, CD4°CD8™ T cell subset-2 242t
40, 35% 24 ¥ 27t I}, o] A=
Table 48] A@IA} 3% EiFo Aol

%o}, A ¥&d FdE Hr YA sub-
setd] CD4"CD8", CD4'CD8” T UH+=
MIP-108] G2 15t A vj&Y W3}
A9 g, a8y MEY anti-CDe, T&
anti-CD82. 2 @¥d A& Jehlle A5
mean fluorescence intensity(MFDE u|xw 3t
ZA3-E Table 5014 BH, CD4'CD8™ T cell
sebset?] 749, MIP-la2] Folg Q18te] =z
9 822, 268, 7887% % 7z} 7HAslut.
S Al Fig. 294 CD4*CD8 T cell subset&
YER & panel 18 B, Y& FHol2X4 T4
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CD8™ T cell subset-> MIP-1a o2 H&3
W32 Ve A &9t (Fig. 29 panel 4, Table
5).

]

vV, 1

¥ =59 Add oy, ug, dsETH
37 F2% J3¥ 7)1&(lymphoid organ) 9
el Aol T e} G2 T A
T, @ CTL line 5% tisle 3EHo=n
MIP-1o= 538 A A4 45 e ddoh
olgigt At ¥]A T U3+ (Zhou %, 1993)
9} ==t} & CTL line?! CTLL-R8(Oh 5, 1991)
ol A MIP-la7} JA&7E elld v& &



#o} dxdles Ao 2M, source® 7Y F
B A 8 T AT 4 3E FFHeR
AqAst=Re 2 580, 2% T d=a14
% Az gL, BEHoEE, MIP-1a7} IL-2
o] g gAgean F2EdR Zhou¥
(1993) & Hididen, [L-2 mRNA &%
IL-2 3-8 MIP-1a7t 80% 7HA] SAdTs
4}, 33 Tagast Tosato(1992) & [1-10<]
T A3+ A= §A, ol cytokine©] IL-
29] AL FAl] AAAZIvhs AN B
stgen, & LR T 4T JAA cyto-
kine?] TGF-p (Kehrls, 1986) <A], IL-24
b, 2 RS IL258A BAL dAEe
Aoz B YHRoszman®, 1991).

IL-2 #2388 58+ cytokineE©l T &
79} AL down regulation A7l 714
o]9o % IL-108] A%, T it g o
21 E 9] costimulatory signal A FsH L M
oz A=A R 4 ATHDing®
Shevach, 1992). ¥ TGF-B+- retinoblastoma
FAz 4R 14sr HAE wWeighe 24,
cell cycle®| late G\ phasell X BAA 7= 2
#E2 Z# il Laihos (1990) & HILEHY
t}. Zhou¥® (1993)4 preliminary resultsol
olshd, anti-CD3 mAb#E A5 T Y30
MIP-1a& Azl 3 -&wl, MAP kinase2] 14+3}
7r2x, p56 autophosphorylation®] %+, diac-
ylglycerol level’d$59 #Atol dojdux
3t e, T cell antigen receptor(TCR) occu-
pancy®} costimulation, €% oJ® &’de] 9
st fdd A5Ed wstE MIP-1a7t 3
FozM, T dup+ 4394 4L vehd
=4 ol & g, T 4979 negative
regulation®ll #A 8L o] cytokine] 8713
3}, W vrg-o] A negative regulatione] A4
= ou g oFsted AErt #E @A ¥
4884 parameter® F& Uo] YO Y3y
ok Fa% HAF dhielch.

T 49371 AguigoA F3te FHA 7]
&L, JAEAHQ AEA o9 HE oM
ol oA A4k, RE-e T A3-771 U+ lym-
phokineE-& X538} cytokineEol] 3la] o] F
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ojc}. watM HEukge FFe 2 wHgol
Fdde T 99771 98§ lympholined &
H)3hrlel] gjste] B REo H9EM. T
PITE NEZAERQ CD49}F CDR2) L
o}l 2 subsetsS 2 UE F ok & CD4E
Fd@3= T 497(CD4'CD8 )& 2 ‘hel-
per’ 716& 71 919 helper T lymphocyte
(HTD &2 Eele3, CD8E HuEHse= T ¢
37#(CD4"CD8 )& cytotoxic 715& 7HAx
2401 cytolytic T lympocyte(CTL) 8t B8]¢
t},
CD4¢t CD8EAE: T Slutr-9] 715dx #
o] 1Y major histocompatibility complex
(MHCO) 813 x 2H$ #4171 o & CD4
T 4337 class 1T MHCol g A3k A b
2389, CD8" T 4T+ class 1 MHCe gt
At A wgdte EAL JEhdT. CD4Y
HTLS 8] % lymphokined) 2}dte] R 9]
7% €& Yeli, CD8'CTLL HTL ®oe=
lymphokineo] & & £38lo 7158 JERACh
CD4" T ¥+& ®H)3= lymphokines] &
Foll e} F719] subsetse 2 thA] vdtt, Ty
1 celle® IL-29} gamma interferon(IFN-y) &
88, Tu2 cell2 IL-4, IL-5, IL-6 2 IL-10
52 #v3ez (Mosmann¥ Coffman, 19
89), Tl cell¥ delayed-type hypersensiti-
vityE Ui Ee ¥, Tu2 cell> BY I
st E&H  ‘help' & AFIHMos-
mann® Coffman, 1989). In vivooll X 5% CD
4" subsete] E¥3] @o] FEI= AL,
HAREG Yo H2eA F9FE FF 3
the ofu)7t "ok, o EE0], JPH LR leish-
mania 79 & Y27 moused A B, ZH
2 o} AW mouse straine Tul-typed] ¥Hgo]
o @A v, o] # kgl strainoAE
Tu2-typesl ¥hgo] v HFZH3tch(Heinzels,
1989).

T 3] ¥ negative regulation= sub-
setol] whe} vf9 Adolstrt. &, Tulol E¥ishe
IFN2yE T2 cells] AEARE RS ly-
mphokine A4Hs8-2 AAFA FE3lH, Tl
celll Wigt AFAANE EF ez,



IFN-y= Tu2 cello] A=A A4 &3}E
it 84 91tk (Fernandez-Botrans,
1988 ; Gajewski®}t Fitch, 1988)

EF Tu2 cello] #4)she IL-102 A3 ¢
Tul cell® lymphokine A28 JAAIZH
Ao, TuZ cellell thdted= 181§ A 2Hg-o]
gith(Fiorentions, 1989). 12}9) subsetol
w2} ¢ negative regulation®) dEZAE, T
Fx9 s 93l Tul# CTL clone? IL-
2-induced proliferation®] A== d4H(Nau,
1988 ; Suzuki%, 1988 ; Nan%, 1987 ; Cere-
dig®t Corradin, 1986 ; Matis, 1983), ¥ Tul
cloneo] IL-2¢ w|¥] &= &g thily
Wg& A% e A (WildeZ, 1984) 5] 3l
o},
MIP-109] T 4370 thg AL = sub-
set¥ 2 OhES Qv 2&FHAT Ao 2
FEAME HA3r] YT 28U CD4T T
Aut7t9L CD8* T b7l e s}eteAd gt
4 A3l o3, MIP-lax 843}8 CD8*
T Jorogt a4 et anE Jehlle
B MIP-1pv 843l CD4* T oo
Adx FAFAERE Jelddz 3o
(Taub%, 1993), MIP-1a & 8| &3 E7}] cy-
tokineEo] I5F-9lo] HHF T YT sub-
setE & BelRoE 98S o sy}, &
2439 ZHGAE, CD49] H¥ S MIP-lo7}
e R o2 A3 QYI CD8Y+= FES vA A
F2A0 2 YEY, JA T Y37 subset'd 2
differential¥+ ¥H-&-& R g o, 23y Aate]
A duie ASZHE 477 e o
%, CD4'HTL2 CD4EAE 53} antigen
presenting cell(APC) 9] class I MHC &#}¢}
2% AS AAT F erg, CD4EdY
A= wetA HTLY FhUARFY Az
TR o3 590, o]#F AMS L class
II MHC &x}e] &44F ¥ AF3H= en-
dogenous peptided 3h}e] ojuliAl A go]
MIP-1a9] dFFZ2e e ARE ojw
AB4E 28 4 A (Harris 5, 1933). MIP-
la-derived peptide”’} APC®] class II MHC
2249 34 ZER-Hol ZA¥3la], exogenous
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antigenic peptide®} Ao 2N T Yat77}
LALFUE FUY FE A2AA, AFF
2.2 CD4"HTL®} ¥ ¥k-g-< down regulation
AlZltk . B9},

&, MIP-lo= CD49] ¥ 7149}, class 11
MHC] <j&F &9 presentation #3), ©] %
4R A8-& Eslod HTLY 9% Hodnke o
A ZE& yebdos B4 gl

MIP-lav T 37 9 B 437, o4 A £7}
BAEe Bu == cytokine ©]E&, (She-
rry} Cerami, 1991 ; Kwons, 1989 ; Wolpe}
Cerami, 1989 ; Yamamura%, 1989 ; Wolpe
5> 1988)°] cytokine?] WAl g A
Aoz Hol WMAWrE xAH7} toleranced
7198k ui F23% 4L s 9AA
A%, Fol ZAAZE 71"l gk AL signa-
ling ¥ signal transduction®] W3 EANE

3 A77} Aneer sbesivhn £

=2

[

V. &

MIP-loe 7195434, 99 2 2¥7%
ZHAE 5o B AELH YL 30
A= cytokine©] k. T Y7ol th 3t MIP-1a9]
FEFE BESIA, A T2 T 99
T}, Abge ¥x A T 937, 2 murine CTL
lines-& ©]-83t9 [*H]-thymidine Y Y& &
AR 2N HAFEARET uXE MIP-1a
o] e HAEFY L, flow cytometric anal-
ysisE ABToZN T dopite] FHFUS
CD4 flow cytometric analysisE A& 3o 25
T |37 FTHEAQ CD4} CD8e) o)
T3 Y= by #Re g AEe
A

1. ¥24 T 493++=, anti-CD3 mAbE =}
SHezN HFETrl 4 FUlegz,
o 7]¢j) MIP-1a 200ng/ml1x & Al, 2k 60% ]
TAHLE o AFIA EAE e
Wl

2, T2¥Y T dd47E, anti-CD3 mAbE
ASA, AREE7) Ageg mf$ Aols)



3.

4.

Rew, MIP-1a $oo] &% 444 &
A 40% A 90% 73X Argviy ZA &
o|7} ey, RE H$ FAFoR £
o 79 A aNE B

Murine CTL line¢! CTLL-2¥, MIP-la
S ek 75% &) FAHo 2 K% T
Aol ZFE BAC),

MIP-1a <4}, CD4"HTL 2 CD8*CTL9
A EB&LE A #E7l gifey, Aol
o} oF 27% oA 82% 7+A 9] k@ CD4*
0y oA zgo] wEFHJen, CD8* &
Holl ¥ Qg v A Fdt.
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