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3 L WsEinsl#l Cyclosporin A o) FEEERIHT 5%

iR N R S WA (EAE | ARE R —HAR)
OB K
(KERISTE 7 H23 B ZAT)

5 L L AaEiEFI T % % cyclosporin A (CyA) @, RIEY v BRI B SRR LS
T 2SN v THgEL 7. CyA I, EEREETEN T W IEE T Y ¥ SBROBERIC & BE K
I L7, CyA OBKROIIHZIRIZ, CyA % phytohemagglutinin (PHA) FIEY >/ SBRERERIG
DI £ FRIC RN A 7oA R d e, CyA & ) > SERIETENGHIAT: 24 RS 5 V13 48
BRI INZ 2BE, BLiTER L srRED ooz, UL, CyA £ 72 BERE, ATREE L2 v/ SERO PHA
WRER S, CyA #%ERET S 2L k> TEBLZ.CyA O T Y >/ 5K subsets R T BIEIZIR I,
FRICEVLE T Y v SROBEIC X > TR > Tk, T&b 5 cytotoxic T MBEOFTEIC LTI, 3k
Bz BED CyA (0.001 g/ml) %AV >/ BREERCMZ S Z Lk hEEKDFE N, —7, —
B8 &7 cytotoxic T MR L TIE, CyA il & 4IRS & iz o7z, concanavalin A (Con
A) RIBUC & - THEBE S h 3 suppressor T Mz L Tid, suppressor EMEEREY >/ SBRO pokeweed
mitogen (PWM) g v 7)) v (Ig) EEICHT 2HH TRET 2L, CyA RIMEIRIR 2 B 1228,
FEREEG - LIz, HEY /SO PWM il Ig B4 2 ME T 2 BT Y »/ 3RO suppressor T A,
suppressor MRS CyA iz k> THI#R 1T, CyA K HEHMECH - Tz, invitro Ig B THRE L 72 helper
T#ifw LT CyA 3iMERER L7, T Y v S8k subset ® Z D & 3 1il&ls 5 CyA OBER,
NENORIERTRR » T, BRIRAEMEMIINT 3 CyA OIMFIZIRIE, U v SERIETERUG % 3
CHMEIT 2 8 pg/ml DEWEF CE2LAD OB, ST, Bl ORAED &, CyA i, AR ISR %,
) v SERERER GO RIS 5 v ik T Y >/ V8K subset O EERCEET D Z e NRBENS, S5ICCYA
i3, RS Y OSBRI PR T UERE L BB S L FRE NG, O &S ITERYT
2o SRR 2B T 3 CyA RERNMBEE~OBAI L - T, #E WENTHEERER L E
Zohs,

Key words Cyclosporin A, Immunosuppressive potential, Hematopoietic
stem cell.
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In Vitro studies on the Immunosuppressive Activity of a New Agent, Cyclosporin A.
Shintaro Shiobara, Department of Medicine (IlI), Kanazawa University School of Me-

dicine.
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pOEEEESNTH D, BRENIZI graft - versus -
host disease (GVHD) &FFiZN 299, Z D GVHD i,
rhESPFEERBHEOBEE L AHETH IR D
i, BHEBRETSREEEEIv2EEL
EREEZHNTWVSEY, Lza>T, 2O GVHD %
FHitew LB T 5 72912, RAE T3 methotrexate (24
FMTX £BT.) OFBHREBSERTOA TS,
Ll MTX OFBR#EEIc k> Th GVHD BEHE
L, 7o MTX OBEEIEHER C & 2 BEROE
nEECRETHELERTEZL, 22T, BHE
b, Lird GVHD 2B &2 slREEE T
WD & & EIRANICINE]L, B2 VWIEBRET I HEER
TR, IhE TELZDOIESTHhNTE,
cyclosporin A (BAF CyA &#&9) & Cylindroc-
arponlucidum & Trichoderma polysporum @ 2 FEEE
DEE»SHHSNIYET, LIOT S/ B25% 5
4T85 1202.6 D cyclic peptide TH 3. Borel 5973
ZOWMES~ T AOTAEEBERINH TS 2R
WHL, FOBBBEBECBYAERRIGCEL T
EHLMENR 2R T I LMY ERTHL»IIL
RO b BT L BEBEOERRIETHOR, &
BRSO GVHD FEACRaA H D RIFLEHEDE S
RTHD, FLOREMGEF L L OERIcERE AT
w3, ZRETCIThiLk in vitro I8 1 5 EREIURET
DFER, CyA OV > SERRHMM A~ {E R ZE R I
RO MENSIRE & NT E NN, ZOIERBFEP
EMEIR & U TORBE Z PRSI I N L
Wik, bhvbiZEEZ CyA @ in vitro TOERER
BETETY, ST 2 WEne < Aok
WIBEET, CyA %Y >/ SBREFE mitogen Kb, B & U
alloantigen 1253 2 RIS T 2 2B TH
09, ZO—FMIAWE L EET 2 2 L2508, K
LT CyA OREMEIEROREE & 5183 L 8
THHMT, CyA D T V) > /3K subset D FHEAEC K
BIRBERE L3, &Y 72y MicHT A
HHRBENZFNELZ B LI RBEEBLOT, CyA
DERBFEOWTOERENZ THRET 5.

MERUHEE

1) cyclosporin A

CyA ix Sandoz # (Basel Switzland) & 0 HRE
BRICES s v 0T, UTOAKETHERL EBW
AL £ 2mgDCyA % 0.1ml DLy /—ViZ
M, 0.02 ml O tween 80 RN & < BIERLEHS,
N2 )Y G100 g/ml, AL A=Ay 100 ug/
ml & &2 RPMI 1640 54#¥% (GIBCO) %R (i T
Ly 2mg/ml QBECHEL, FRARZ T4 COBKE

FRCREL. CyAZmMzzwiBieRECHEL
control #¥8 & L7z, CyA OFUEHIHIER 1, BTEEE
D CyA RHEEHEBAE & b IERRBMT2 I L1tk
- T dose - dependency %, %7:—HOERFE TITHEE
BILART RO — EEFHIRIMEE T 2 < L &k 5T time -
dependency Z#&atL 72,

2) FMIMBEAZIR (peripheral blood mononuclear
cell, PBMC) & T #fiig - B @D 778
PBMC G EEEAD 5B~/ gk 2,
Ficoll - hypaque iz & - T8 L, RPMI 1640 523
T 3 EYeHRR, 15%4-FRME (fetal calf serum,
FCS) /il RPMI 1640 B8 IC 1 X10°/m] DR T1F
sy, UTOERCHERL L, T #ikE B g0 oS8
i, /4735 —¥(~F A M) MEEFRMIK (sheep
red blood cells, SRBC) &HDAFETRHES N
PBMC %, FEBLL 7 FCS Iz Z# N £ 1X108/ml &
5X108/ml DEBEIZHRL, FXEEEMAT, 200g
5L, 4°C60 LA EBE L 7z, £ D% pellet
O EEE L, Ficoll - hypaque i2EE L, 400 g 30
4330 L7z, Ficoll - hypaque & DERICH23 ET
€y B EFRL, 3EERLTIAE B
M4y & L, — A I L 7z pellet i tris - NH,Cl
buffer CHEAME ¥ 3EPEHL T, Ihk THlETELE
Liz. #0FROFE L, BERBORECHERELT
MiasED & FFE T MisE %, X BHlasE» > HF
B BHIIAEER. 25 LTHE s IR T #ifa s
B3, Ev¥y MERMR (BIF E-RFC £#g9) 2
95% Ll LT, EAC-u¥ v M (LT EAC-
RFC M) DEBAIZ 1% UT TH o7, FH B fifg
4¥E %, EAC - RFC #850-60% T, E - RFC DiEA L

5%LUATH -7z,

3) CyA OfinsE%

CyA O+ 5 EEH 2 AR FHBRIC X -
THETL 7:. PBMC IR (1 X10°/ml) &/NRERE
W 0.5ml D0AEL, THICRTERED CyA 2027,
5%C0,, 37°C, 100%BE DN T ¢ —ChEfLE %
T 7. BEHR T, PBMC ZHHHK 3 512 1 %trypan
blue 1 2Nz, BAFRIEREOFRC L - TEME %
HEL .

4)SRBC 8 & Uitk € 7% — i RiF+ CyA 0%

.

3) LRARDEEEZITo B, RIFT 2554
PBMCOD E vty M RUHEL £ 7y~ 50¥
v MERERS OTTEITH - THRETL 72,

5 )mitogen # & UF alloantigen {2343 2 RS IZ K&

TR
2) T 5z PBMC 84 (1 X10%/ml) %, 0.2
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ml 5 microtiter plate (Nunc) Z4HEL, T4 o)
2 U dMst L 187 E MR E O phytohemagglutinin
-P (PHA - P, Difco) 0.5 ul/well, concanavalin A

(con A, Boehringer)2.5 ug/ml, pokeweed mitogen

(PWN, Difco) 10 xl/well & % hzhiiz, 5%C0.,
37°C, 100%BEDEMT T 96 BAEEE{To 7,
T 10 - 12 BRI 1 £Ci °H - thymidine (°H -
TdR, New England Nuclear, specific activity 5
ci/mM) %Mz, B3 T % DNA &5 %°H - TdR D
WMORABZ Lo CHEY Y FLr—vary v yd—%
FAvs CHIE L 7=, time - dependency O IS YEik#R
VeI B 720, WEORBEE M TT»72. T4&D
%, Bs#7: PBMC EER% 0.5ml SORFBEIC
AEL, 4.0 pg/ml#EIC CyA £ Nz —ERMEE
L, #0O% 3 E¥HEL, mitogen RiG&TTo 7. CyA
L mitogen & #EIRFCHER A 1BA I 3 BV
L CCyA ¥ % L B O mitogen ¥ & OB
PBMC »EE & ¢8R5 I72, CyA OMFZIRE,
CyA 2 & Fn s Ea > bu—L LTmABEL
BEERMZTT- fBEOREHEE 100% £ LT,
%inhibition=

cpm control—cpm test . 100
cpm control

ELUTHELTR.
6) EmEmiE B T RE
mERERk v 707 7 — Y RIEBIMEHETH % colony
- forming units in culture (CFU-C) ORER,
Pike & Robinspn D H &S THREF L7z, Z0#HE CyA
i3 plating medium AN X, §§#& 3 tripricate T 7.5%
CO,, 37°C, 100%IRE O 44T TV, 50 ELA O
fab b b ao=—HEREELL.
7) helper T #if435 & U suppressor T HIfEOFEE
WRIETHE
FilkEEAE R ZB 1T 3 helper T MAUHEEE, & & U Con
A il suppressor T HiOFEARICRIZTHAE
B3 % 725 Hirano & OHEIZHL, PWM FHH &
wra7) vEEREREL TRE L. 2) TIFRL
72 1 X10°0> Bz, 4 x10°0> T #AE % N 2 15%
FCS f RPMI 1640 $535¥8 1 ml iZ#iE L7z, Z ORI
F1z PWM 10 zg/ml £41z, 5%CO0,, 37°C, 100%
BEDRMETT 7 AR L, BEK T % Kearney 5
OFEOCHE T BARSRE S o 7Y AR (T
g BEAMIRT LW T) Bk, [EUNE N ARIEH L REA
wEs o7 vEERBOBESEORE THEL R,
Tg EEAMIRIE, BOEUAE CHIRERE S a 7Y >
P T 2Bz - TITo. Thbb, [EUR L 724
1% PBS 2 2 E¥EE L, 1 X105 2 X 10°/m] |2 %

=3

LEEEDATA R T A LICBIREZRL, 20k 59
KEEBINT ¥/ —NT—20°C15 S ’E L, cold PBS ¢
Fe 5 vkaels FITC BT $H1E ME2 07 ) 4 (Ign
, 1gG, IgM) M (A4S, K% PBSIZT 404
WARLTHER) THRELL, EEEME (s
A gt SEEEMEE, BHS - RFA &) T 500 L Log
fagorBE L g EEMBEOESEEEEL . helper
T #HRa#EE 1T, A D¢ 2 Mg+ D suppressor T
Jatss » iR T 5 BT, 1500 rad O X {§BET %475
rBERA LR, —H, FUBEERIZET S suppressor
T a0 S, Con A THE SN 3 suppressor T
HARE A BV TRRET L7229, M 1 X 10°/ml i Con A 20
pl ZEEIOL, 48 ERflH & 72 BERIEEEA, HERECT
3 @ ¥ L THB S N7 suppressor T Ml H-1cBE
L7 PBMC 3 X105 1 : 3OMiftbcimzegx1
ml ORI & LT PWM 5E Ig BEAICN T2
&z k- TEHii L 72. CyA 13 suppressor T Mg %5
4 3 Con A RISRICHZ, ZOFHIHT 2% %
WEtL 7.

8) FEMAEFEMEESYE T Ml kizdvs
BEY v BkEE (mixed lymhocyte reaction,
MLR) 2 k> T B sh 2 SR T fEORES,
Lightbody & D E2IZHE > T, *'Cr release 2 F AT
3 cell - mediated lympholysis (CML) 2#l-> Ti7-
72. 2% bulk MLR & U T RICHIREERHEE 6 ml(1 x
10%/ml) 2 1500 rad @ X #RERES I/ BOHAL 1 X 104/ml
S E Bz 25ml @ tissue culture flask (Falcon
3013) 2 AL 37°C, 5%CO,, 100%mEDFHETH
s U7, s E R ER I A VL S ARRUARIX MLR
DR » F—A® PBMC # PHA r 3 ORE#E
LT#E 5N 3 PHA blast £ L, 2 PHA blast %3
¥, 5 X107/ml o FHE L, £0 0.2 ml i Nalr
0, (250 - 500 mCi/mg, RCC Amersham) 100 xCi %
Nz, 604> water bath 2 TR & S EML 7. 204
3L TS S Cr TR L 2 BRI I, SR
12T 3 R, (R E T 0 COMBERANCRELL®
Cr release assay = & IR EHHEE, 170
Pl — NET{Fo 72, & T effector cells & target cells
22001, 10: 1, 5 1ofkatt (AFE:TH:
W) IcHEE L UBlo<Af 208 4 5 —71L— (Nund)
AR 0.2ml 2k A &S winA, 100g 1R

- #5%C0,, 37C, 1009 1L O 34 C 4 BEHIFUE X

¥, RIS TH#500g 55030 L EiE 100 ul R
o HEEWEEMASEE Liml £ LThs 72ty
-H Y F— (78 A THCr OBEEEAHEL L.
maximum release & spontaneous release 13 target
cells 12 IN HCL & % £ hzh 0.1ml 22,
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AREORIEEIT> THIE L 2. CyA i effector RERE
+2 MLR O¥:FER &, effector cells & target cells
i SO RISRIE, £ e i L
R ERETL T
9) THWHOECCnon THIMZEHRLUEET 2
autogous mixed lymphocyte reaction
(AMLR) CRIZ¥ CyA OHFIzHER
AMLR iZ Palacios 5D TIT 2. 0%
j )BT HEE 1 X10°L, 1500 rad @ X #RE8
gL EC BRI 1 X10°% 15% 8k e + 77—
s i RPMI 1640 55 # #20.2ml i 0 2, 59%CO.,
37C, 0% BEDFATT 7 OMEEL:. SEERE
0 CyA ZHIFERIME L RIS IR L, 2 ORIR 218K
T4 AR A 7" H - TdAR BV DA A2 & 5 DNA
BECTHETL 72,

B 1#

1) CyA oifgsEr (1)

CyA OEIBEORET T3, K% 48 BRI % TI,
CyA 50 ug/ml QIEETH PBMC @5 % trypan blue
g B0 109%LARTH - 72, 72 BT, control
DI 5 % BAP T H - 7o DI~ CyA 50 pg/ml
T 50%., 100 xg/ml Tt 85% DIEMMENEE S iz,
IDERD S, MTOKREBITOERE, CyA DEEY
HAIEENED & 6 h i 10 wg/ml LI OBE CIT-
f.

2)CyADEBLIUEACuEY Y MERBEICRITT
fER (®2, 3)

L ee———
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Q
>
¥ 50 -
:
]
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o} ol 1.O 100 500 1000

Cyclosporin A pgsml

Fig.1. Direct cytotoxicity of cyclosporin A (CyA).
Peripheral blood mononuclear cells (PBMC) were
incubated with various concentrations of CyA for
24, 48 and 72 hr, respectively. Viability of the
CyA treated cells was evaluated with trypan -
blue dye exclusion test.

M 2 13 5B D CyA & 48 B4R preincubation %
7272 PBMC D EB XU EAC 0¥ v MERKERME
LIcERAETH 5. 255 BRI 48 FFR @
preincubation Ti3,50 ug/ml DEEF T CyA iz ¥
v FEREEEIC DV T control & DEEBD o7z, &
oA v -G L EE L o, B
312 CyA 8 ug/ml #FINKEEL, EBIUEACO Y
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Fig.2. Dose - dependent effect of CyA on sheep
erythrocyte (E) and complement receptors of
lymphocytes. After 48 hr incubation of PBMC
with various concentrations of CyA, PBMC were
tested for their E-and EAC(erythrocyte - anti-
body - complement)- rosette forming capacity.
Each points represent mean+SD in 5 experi-
ments. E - RFC, E. rosette formig cells; EAC -
RFC, EAC rosette forming cells.
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Fig.3. Time - dependent effects of CyA on E and
complement receptors. After incubation of
PBMC with 8ug/ml of CyA for various duration
of time, PBMC were tested for E and EAC -
rosette formation. Each points represent mean+
SD in 5 experiments.
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v b TERRE R TIE LR E R LA DTD
%, CyA 8 pg/ml DEBETIX, 72 K#O incubation
X ->TEEACuEY Fﬁﬁlﬂi_ﬁﬁﬁ@@f@bi, R REHE
THLO0OUYy MEREBCEFREOR{EA LD
Lol 20L& 5 CyA RIERIEY >/ ERICERNES
#HLTH, BREOREKLY ¥ 7F —PEFRMBKTTT

— 100

%o Inhibition

.0 | | [l 1
0 05 10 20 40 100
pg/mi Cyclosporin A

Fig. 4. Dose - dependent inhibitory effect of CyA
on proliferation of PBMC when stimulated by
mitogens and alloantigens. MLC, mixed lympho-
cyte culture; Con A, Concanavalin A; PWM,
pokeweed mitogen ; PHA, phytohemagglutinin.

U4

2Ly - LERIEERD o7,

3) CyA @ mitogen ¥ & U alloantigen 1233 2 )5
B RIZTEHR (K4, R

X 4 i3 SFEBRE O CyA 2HRHEN L AT EEs
2N %, mitogen B & OF alloantigen I3 2 K|
BERAER Lc b DTH S, IMHEIZEE CyA 25310
VEIVRITAE#612513 2°H - TAR OB D 3A% % 1009 »
L T%inhibition TR L1, 3%, 0.5 ug/ml D@ET
BOFRORIGS 50% Bl OIS 572,05 ug/
ml DEEDS 4 pg/ml OWE E T, KRBT
CyA OIMEIRIZZHFRH 5N BEEICH D alloantigen
RIS LT, PHA KIS L T & D3 MEbsR
afdz. L L 10 ug/ml OBE TR, ThPhORE
AN R IEE 5 W, IMEIEIE 85%- 95% T,
BRIGWZXT 2 CyA OMFIRICEEZTEDLh o1 &
113 CyA @ PHA KIS RIZTHELREZERE L b
R LRETH 5, PHA RICHER DS CyA ¢
pg/ml 0%, 72 BEEEEE L 125E PHA RISty
T 2 HIEIEIZ 58% & 72 D & bW ITGINRE S hz,
L5 L PHA RISk 24 BRI E I CyA 28mML, 20
% 48 PERISEE L 22 E 1 25%, 48 FERRwERIIL 7
BEIE, 8.5%0MEILrED oL ol RE
preincubation 1z & % IHIZIR 2 T2 &, CyA 4

% inhibition=
cpm*(control) —cpm(test)
X100
cpm(control)
Counts of incorporated [®H] - thymidine per
minute

ug/ml & 72 B[ preincubation L, 3 EI¥ELLE
PHA RiE%175 & 28%DMFIL B0 6N T, 481
B preincubation Tk 29%, 24 #E T 21% DI

Table 1. Time dependent effects of CyA on PHA response of lymphocytes.
Minus time means preincubation period.

Period of 3H—TdR Incorporation cpm
Incubation % Inhibition**
with CyA, hr without CyA with CyA
-72 - 0% 30,986 + 1,016 22,149 + 3,469 28%
-48 - 0 32,257 + ,773 22,746 + ,802 29%
-24 - 0 28,037 + ,225 21,978 + 1,198 21%
0-72 19,783 + 1,078 8,160 + 2,016 58%
24 - 72 23,708 = 1,634 17,559 + 1,099 25%
48 - 72 22,480 £+ ,603 20,569 * 1,071 8.5%

* 0 indicates the starting time of culture

*% 9 inhibition = CPM control - cpm CyA added x 100

cpm control
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Table 2. Effects of CyA on colony-forming units in culture (CFU-C).
CFU-C were assayed in the presence of various concentrations of
CyA in the semi-solid agar for colony growth.

cyA Concentrations

CFU-C/2x10°

* *
% Inhibition

, ug/ml BM* Cells
0 69 + 19 0
0.25 73 £ 15 -5.8%
0.5 69 = 9 0
1.0 68 = 18 1.4%
2.0 65 = 10 5.8%
4.0 63 = 17 8.7%
8.0 71 + 12 -2.9%
* Bone marrow

* %

% Inhibition=

CFU-C control — CFU-C CyA added

x 100

A:[ B
50—

501
: il
Z a0k 40}
o 30 30—
3
s 20}~ 20
2
S
v 10— 10+
: i
=
ol EE I I Y 6
Tn Bn Tn Tnx PBL PBL. PBL,
+  + o+

* x: 1500 rad X-ray treated ** [J: Con-A treated

Fig.5. A: Helper T and suppressor T cell activi-
ties in PWM - induced immunoglobulin (Ig)
synthesis. Helper T cell function was assayed by
counting increased Ig - producing cells in co-
coculture system of normal B cells (Bn) and
1,500rad irradiated normal T cells (Tnx). B:
suppressor T cell function was assayed by
counting decreased Ig - producing cells in co-
culture system of peripheral blood lymphocyte
(PBL) and Con A stimulated, autologous (T;) or
allogeneic (T,) T cells. PBL, and T, were
obtained from the same donor.

CFU-C control

Th 7. FREIER & &> 5 1225, preincubation 20
PEREL L CyA ORESNIBESRE L PHER
T, CyA oil#ER Iz, 3EO%EE CREBIZD
WA L7zds, Z2hDlLodkEg, MERRcE
BHENZdoT2,

4) CYADCFU-CURIZTHEE (£2)

mitogen 8 & U alloantigen RGOS ZEBH G & 1
% CyA 8 ug/ml ATOHEX DBET, CFU-CItk
IBTREEF L. R2 0082251, CFU-C
B L bMRET L EE Tk CYyA IC k- T2 s %
ST oz,

5) CyA @ helper T #HfE#4AE & suppressor T #ll
OBz TIFER (K5, 6, 7, 8)

5-AlX PWM THEaNn? Ig EEMlaEERL
126D TH%., EFTIERE THEE (Tn) OATIZ Ig E
EMREIE 3.242X10° (n=10) T, B#IEE (Bn) O &
T3 Ig EARKIZ 1.0£0.5(n=10) Th->7:. —A,

(Tn+Bn) OAELE T, 41£4.3X10° (n=10)
O lg EEMRESFE S O, &5 SRS Lz TH
fg (Tnx) Z2H0Z 7 Tnx+Bn Qla&he TR Ig#E
AHBRIE 498X 10° (n=10) THhot. ZDL DI
Tnx+Bn iz & - THERT 2 Ig EEMIEE % helper T
MEREMAEDHEE L Lz, N2 3 THlEEEOTY,
fAD THIFET L EFED SN T, I helper T
faksEE L, helper T MR X Ig EEMABAOM D HLA ©
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EE - X 288 % 3 130 o 7. suppressor T #RAEEE
B81x, ®5- BZRT & 3 & Con A ¥ suppressor T
W1 X10°% T, B KL 5H8ET 2§10 PBMC 3 X
109 0%, 7 ARSET 2 2 Lic ko Ig EAMRa
25+ 5 X10° (n=10) 725 5 £2.5x102 (T}, n=5)
F7:13 4 + 3 X108 (T, n=5) NI LI hllp}: 4
U7 Ig BEAEMRIS 21+ 4 X 10° (n=10) % suppres-
sor T #ifafeenigi@ e L, Nz 2 THkE2EE0
L0 (T,) T, B2VEXMMADLDT (T,) TH
MElDBERELLE» 57z, Lizsss CIORER
713 suppressor T $ABTHEEE & helper T ME#EE L A

T

50 |

CONTROL

%

0 e R
0.1 1.0

o 0.001 0-01 10.0

CONCENTRATION OF CyA ({pg/mi}

Fig. 6. Dose - dependent inhibitory effects of CyA
on helper T cell function in PWM - induced Ig
synthesis. PWM induced Ig producing cells were
assayed in the presence of various concentrations
of CyA.

£ Ceils Harvested and

Tested For Supprassar

T Cell Activity

cpPM  HiThymidine
-

o L 160 pgmi

24 48 T2hrs

Hour of Culture

Fig.7. Dose - dependent inhibitory effects of CyA
on proliferation of concanavalin A (ConA) stimu-
lated T cells. :

=8

i HLA O—8 e LB LBV EEZ SN "6n
helper T #ikI RiE 3 ZBRER D CyA O %571
b0 TH5B, M o8N R L 51, helper T #ifas
#813 CyA 12 & - T dose - dependent (Z#IHl & 4.0.01
ug/ml TiIEIE 50%, 0.1 pg/ml T 90% LA _E D
T o, 0SBl EAGE X REBET
Wi, BHMIRLFAEOHE L, BROHS L, CyA
DOIMFILCEZ G > > 72, B 7 13 suppressor T i %
BT 2 Con A WBUSERICEERED CyA £z,
T #HBAD Con A \Z & 2 IEHERIGIZHT 2 CyA ol
R EFRLZHDTH S, Con A FE T Mo DNA
SN T MR, HEBEHETEGAD
0.01 xg/ml ¥ AN T contgol D #J 50%, 0.1 ug/ml T
70%, 1.0 ug/ml T 80%, 10.0 pg/ml TIEIT100% T
Hotz, 20 CyA @ Con A FUSITRIZT %I 128
METb 48 BEBEOHECHATHHIZPrE L
S EIFFEBOER %R L, CyA OBBEICELT
Con A Hi# T fifan iR EIIH E T, 22T,
CyA b 48 - T2BSRIHEIE L 7 T M AL, 3E%
R EAEL PBMC O PWM FH# Ig BE0FR
120 % @ suppressor T fAMEE£MIE L 72 K813,
DL I FET, CyA L L bICHE Lz Con A
i# suppressor T #1200 PWM #5¥ Ig A MIETH

EABELUEEERLIZBDTH S, control HH

(CyA 0 pg/ml) %02 TH7: Con A HIH suppres-
sor THIlEO BT PWM FHE [g B4 00T 240H%
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CONCENTRATION OFf CyA (’lg/mH ON INDUCTION
OF SUPPRESSOR T CELL
Fig.8. Effects of CyA on induction of suppressor
T cells by ConA. T cells stimulated by Con A in
the presence of CyA (Fig. 7) were added to PWM
induced Ig synthesis systems. Hatched colum.
suppressor activity of Con A stimulated auto-
logous T cells (T,); open column, suppressor
activity of Con A stimulated allogeneic T cells
(T5).
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100% LT3 &, 0.001, 0.01, ¥XU0.1ug/ml DR
g7, CyA I v i85 ¥ ConA %538 suppressor T
g Ig BEAENMENL, 2 ¥ Fa—L0 B0% U ERD S
1, 1.0 2g/ml THHI70% D, %7z Con A FIH T #l
O REREAS 1002405 & 115 10 pg/ml DEETY Ig
EAEMENE 2 > b o= D 50% Lo bkt
cpk3WCyAizCon AW L2 THIROEMEL
suppressor T HUAEDOFEF Iz L TR% LMEEIR 2R
L, 7 L bET PBMC O Ig BERICNT 3 suppres-
sor THlOFE I, MHHRE 20 EVLIFER
pEs iz, —7, FEO PBMC © PWM ¥ Ig &
& itd 5 suppressor T MAROFEIZ TS CyA @
BEPHET 5 &, CyA 0.0l ug/ml T Ig EEEINHNIZ
50%D, 1.0 ug/ml T 10%, 10 ug/ml TiX Ig EEAM
Hizar bn—MZ BNTIREHEEL, PRy
i PBMC @ Ig B4zt T 2 suppressor T ATH#E
g1% CyA 12 & - T dose - dependent i & h 5 &\
S HEESE S LTz, Con A 0 & 3 T MBS T 2
e » suppressor T ARG FHE 120t 5 %D
2)3, HEPBMC O Ig BEDBRE £ RV IZIFFT
TAEANA SN, TD &I Con A THEENS
suppres%or T #EE, FEORET CyA THLET

2k D, HO EEMED PBMC 0 Ig BAIINT 3
im%l éﬂ%z;%m e, $i:HC PBMC D g EXE
*f?ﬂ]ﬁ‘l 143 Con A 338 suppressor T #HfiZiZ ConA i

S THTET 3 T M CyA 23 2 BRZ MK
Bl EdIRERT,
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Fig.9. Effects of CyA on induction of cytotoxic T
cells in mixed lymphocyte reaction (MLR).
Responder cells stimulated by alloantigens in the
presence of CyA used as effector cells in cyto-
toxic assays. Alloantigens used as stimulator
cells in the induction of cytotoxic T cells, and
traget cells in cytotoxic assays were obtained
from the same donor.

6) CyA offifaEEE T Mgt Rz 3R (1
9, 10)

EWHME T, 2 X100 PHA blast %4854
& L7#&, maximum release 1723 +£162 cpm, spon-
taneous release 133141 cpm T, spontaneous release
{&, maximum release ® 0% %825 I Lid&kH-
7. E THZE5 11,101,201, LENsek
BE, MEEESEF TN 13+ 4 %,24+2.2%, 35+
2% &7 DHIBEREE MR, M2 3 cytotoxic T K
dose - dependency %77 L 72, B9 i, cytotoxic T #f
fa%5%E3 5 MLR I CyA #/nz, 8 HEEEEZ3IH
e U TERUHERE 126 3 2 MEREEM 25'Cr  release
assay TRETLBRTH 5. CyA R LY cyto-
toxic T fKIDFEE I dose - dependent IZHIGI S 7z,
CyA DIEIZNR % effector HIEOBEE 2 THRETT 5
£, EXTE20: 10D5HE, SHRAVDETRT LD
iz CyA 0.001 ug/ml T 75%, 0.1 xg/ml T 90%4E
OIFEMED SN E: TS | 1 TRAVWETRT
& 512 0.01 ug/ml T 60% & MEIDET H3% SN iz08,
0.1 ug/mlULOBEBETIZE:TH20: 1OBEER
BEOMIEMBED s, 20k 312, CyA i3 cytotoxic
THROFBH I LBCIIHIERL 2, 22 TRIC—
B8 &7z cytotoxic T HIREIZHT 5 CyA OMIEIRD
BE#H DB, CyA £5Cr release assay DRI L
ZDMREBETL 2. 101, MLRIZXk-THFEL
7z cytotoxic T #fg & FRRUMRIDLEL# 200 1 2 L, 5§
FEIZ CyA £50%, CyA »3cytotoxic T HIRDIER
R 2 GEM 2 WEIT 2 b ELRES Lo RiE %2
RLIHDTHL. B RKRENE LI, CyA k%

100 - p-——wII

D1 L
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CONCENTRATION OF CyA  (pg/mllgN EFFECTOR PHASE

Fig.10. No effects of CyA on cytotoxic T cells,
generated by allogeneic stimulator cells in MLR.
Cytotoxic T cells were assayed an effector to
target ratio of 20: 1 in *'Cr release assays.
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CONCENTRATION OF CyA (pg/mt1ON AMLR

Fig.11. Effects of CyA on autologous mixed
lymphocyte reaction (AMLR). Various concent-
rations of CyA were added to the culture medium
of T cells with autologous B cells.

DWEE 10 gg/m] E THEAS LT H 2 MHIBIRGEE
wonnhot, 2LETH®5: 1LZLUTHER
DFGENE SN, 20 L 5 BB ENBDRE cytotoxic
T $HRE D AERMERL =, —BEE s cytotoxic T il
ity 3 CyA ORIz 2 B s ERyF/oN
7.

7) AMLR i &IiZ¥ CyA OMEIRIR

1113 AMLR QR SRICE#R L AP & &R
D CyA £N%, BE0 DR FURIRIEL THET 2
T kT 2 CyA OIEIIRERLI: S DTH2,
M 5B 554 & 312, CyA 1& dose - dependent 2
HHBEE R LUIMSORE 0.1 xg/ml T50%, 1.0
wg/ml DBET OB OMHEETHY, ZNIXCyAD
MLR i3t 2 41 L i3 —BT 3ETH > 72,

% £

KEFFED 5, CyA 3FE 2 O in vitro I B 5 EF
RIS N L RS R IEER 2B T 5 Z LG
m i oden, ZOMEITER L MH BB ITRE R
Th 3 RBEREOBES CyA 2ERsE2 54 17
o TKELERSNS, ZhiZBHEEERE L
WHEE LS HEROFENFHR L BRERRLAT
H0,CyA FIMEIERC H 2 RERIRESZHT 2L
WEIOFEMEF E w2 £,

CyA 13458 mitogen ¥ & U alloantigen (2 & - THl
& hi: PBMC ORFERIG IS L, EEMREHEESTE
B & N WIEEE T dose - dependent % HTHEIZRHFE D
& iz, dose - dependent 7 M ZHR 1L, MO SR
gz o THIREINTHS, LrL, %

it

D& DOBRE I EFEREBTLTLL—BL Tuin
X5 Ths. 1k 213 PHA RIS 50% %142 Cya
DEETHET 3 L, bbb OBEEE 0.5 gg/ml »
5 1.0 pg/ml O T 50%IMEHE S ks, Zhu
1.5 ug/ml OWEE & § 5 Hess HDHES L FL Ui
ETHotz. L L White 5 DIREDTIE CyA 0.08
zg/ml, Deeg & D& T2 0.05 pg/ml D WE T
50%iNEIELSNTE D, blbhOBLEED 1/
10~1/20 DIRBE TH -7z, ZDLICRLUPHAR
sl CRABEQEBENEEIRE/ D LEL
CyA OWBEHER 5 EEIZIHS » TRV, £k
Hn ko THEREENEIREFNEZ B Z L, CYA 25
BT 2B ERRMME, &R OWRENEBRIER
L7: PBMC ORIZLAZERICHLHEDTRRLMER
bz, Hess 2k @ PBMC 2/HL, bhb
NOBT B U & o BHEERL TV 248, Deeg
2393 £, White 534 /10D PBMC 2R L T
SLTWw3,

2 €1z, CyA OIEIFERAS CyA % EF & ¥ 2B
roTEL B % PHA RICTHRE L. 20#
& (£1), CyA %# PHA FIN L RRRCEER M
CyA OFET T PHA RIS 21T 2 1HBAIC, BRbEL
IS & N, $EFER 24 FRERILIERC CyA 2N

LT CyA @ PHA RISt 2 &R ERIRNKT

Z o1, RO K Leoni &White &'¥Hess
5z ko T hIMEINTED, CyA DIIFIERE
mitogen flC & > TE 2L S hd PHA KIGHIR
OO RBEaN DL EZ 505, £7: DNA
BRUHE — 7 123 - T B B 48~T72 BERRIC CyA #iF
MLTHIMERIFEAEAONEWL I RS, CyAR
DNA &R 2BEETAERAEE LRV EFELONS,

Hess 524 PHA KIS 5 & U ConA KIS E0TCyA
TRIMESEA & AMEIhE & OB E R EMC AT L, HER
f8 2 BEREILAIC CyA £ IEMULIS AR b MO
Beisebisd, Deeg 5P L RO AR ERMLTE
FFRRORBELSEBE L Twa, X512, HERECE
A7l A B L7 T B B IR O REEE R
LT o CyA S EIRIR &R T R 2 E 1 Hbd
X, CyA i PHA SB» I (RE 2 NBHEETRL
¢, PHA #li% 20 & - 1z FIGHIa 8 2 G T 4
Fab OB E B I3 R AR RAO\ H] T 2 WIRErY
T S4B, 20 & 5 CyA OISR, mitogen Fl
BB QBRSO = MPIfERT 2 2 ki, X0
GIETSIEI T B B OETH Y, CyA O b DRl
MSH e LT am— 7 R L 2 B, & B IIER
s45 2 i3, PHA SINETc CyA 2{EREE S, il
% CyA & preincubation 21T - &¥%# L T, PHA
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FIs&{T5 & PHA RG] 70% % TEE L 5 % Bl
AEENBIETHE (F1). OHMIE CyA DI
EATHETHD 2 LERLTE D THESL TI~Y
st CyA BRZICY >/ SRIERE 0 5 EHET 2 L\
5 Leoni OB & o T bIFHE N3, mitogen ¥
alloantigen FIBUZ & > THERIGERTOREL LT
TV Y AERTHBH, TEDEE L ESEZRT R
EEORE» S, TV ¥/ 8ki3 2 OREREPHREED
an2@R0T ) /SR > THIREN TV T L
BEHICE 2TV B249, 2 2T T V) >k subset B
g RITT CyA ORBEREI LI 25,CyAR T Y
VBROBEHER I T AR IR Y, UTAd
REEICEDLDTHRS ZMHBIREFTT S 2 &48
BEemiziz oz,

MLR I & » THE 3 13 cytotoxic T HIILIZIEH
FErEsEyMlas LTEE&N, MLR-CML &
»I EERERIIERKIED in vitro €7V EEZ S
htwa, ZOBREFAL T cytotoxic T #ifE %
THEED CyA ORISR EREFTLTHB L, CyA ]
0.001 gg/ml &1 3 & b TEWIEBE T 50% Ol %
FL7z. Lo, —EEE s hi cytotoxic T MlEIC
1£,10,000 fEDOHED 10 pg/ml ThH 2 < IHIZHRHT
B o7z, cytotoxic T HIREMDFEE % 50% M
T35 CyA DEEE X, Hess 212 X403 0.016 pg/ml »
% 0.064 xg/ml, Keown 52812 KX 0.0975 pg/ml
r, EMEEMTHRENRE-> T3, —HFEsh
12 eytotoxic T MHERIZXT L T, bhbhORE L E
Bz, Hess 52% 50 g/ml DBE & T, Keown 52
i412.5 ug/ml OWE  THREL, 2<IHEILBRD SN
BUBEERE L T\ 3, - T CyA i cytotoxic T
AROFEIBEICO A, FEE CHE THIHIRIR % FE
ThEEZ s, 2D CyA ORI, ERRICOT
Bidl- AT 5 S lGEl & LT, FHARA
ThHY, EEREMWPOL E + OFREBM 0~ 124991z 5\
TH SR RIEMFIZHE 2R T in vitro TORPL L »
2 &9, MLR OREETRIZNT 5 CyA OiNEIRhE &
cytotoxic T HERTEE I N7 2 HIFIRIE # tEE 1 bk
LTab e, bhibh OB kE Tl Wang 59%
Keown 5™ D £ i3 8B b, cytotoxic T HIIEFHE
% 5024013 2 0w LB CyA OB IX, MLR %[
BEMSET 2 0L E % CyA DIEED 1/50~1/100 D
BETH -7, Hess 52 bbb &L B UERER T,
CyA @ MLR 2343 2 M&IZIR &, cytotoxic T #EE
BT 2MEIBR AR L TE D, ZOKE MLR
% 50%MHT 5 CyA OWEE 0.064 xg/ml TH, cyto-
toxic T MIfEREE % 70~80% LA LM T 2 pkig =8 C
Wah, LLEDOERH S CyA 1, MLR OBEREER I3

U THEIghER %2 BT TEE & D ERRE T cytotoxic T
o FEARBCINHZIRERTLE L5015, AMLR
Wit Th CyA id MLR 3L T L FARRE QMG =R
THE (R 11) 8o hic s, FEOEEIR Palacios
B F o THHEIN TS, o, BHlgOE
REELODRIE*TRT 2, THRERELOV
75—k CyA BBEET 5 = L 12 & - AMLR 474l
EhB EWMELTWAEY, Z0E2 L, DRIFK
L SDHIROFER ML THFEE N3 cytotoxic T
Hf B TIIRIZIR 2 R U2 L B TE S
EoicEbhs,

Wiz CyA @ suppressor T HIISFE Iz RIZTHE %
MELTA % &,Con ARIEEICBY S T o
MRt id, Con A 10 xg/ml T 100% % & 17z (B 7)
2%, COWHEME %> 07 THREZEZO PBMC O Ig
BE4E % 50% i3 % suppressor T #EEEH L T\

(8)., Zhed#E»rs, ConA KKIGL TIHTET
52 THE ConAWk->THEEaAND Ig BEIHI T
MEEDS CYA W L TR 2 RZ RO I LHVRES
B . CyA»n T VU BRCEEIER L T suppressor #
BEEETAREDLED SN BMBEINT 2 CyA 2N
ERZRXONT, FESNIWH T Mtz k2 g EE
HMEIZhR AR T 2 2 12 & D, CyA DEBEILITE
HEETTEERRTSE TR 5, g#ER LA T Mgtz
BEROBAZOSUUTTHRZ b, BBz L2 Ig
FEAEMSIORATREMITIE L A EEZ sz, Lichio
THEDO IgE4E 4T % suppressor T LD
ConA iz &k 2, CyA Tl hic< b D &
HN 3, Con ARz & » THFE a5 suppressor T
T MAEEEICXT T 5 CyA OMEIRIE % g BEER TR
L&, ThE T2 A5N% A Leapman
5230y PHA, Con A, PWM @£ mitogen KiGHR
& MLR #FFB LT CyA @ Con A ## suppressor #
BEICRUFTRIR ERETL, CyA 1 ug/ml DEE T, Con
A X B BERIGHE Q0% IME S h 5 It bbb T,
suppressor BSEEIC N U Cld £ < Ml A Bid e R %
TLTWw3, FHROREL, 8ERTLHRESNT
W33, Sakane 530%, Con A W& - THEaEn?
T g T, DNA %R OHLVITEI b, mitogen
K& MLR =#%13 2% suppressor ##E%E T2 T Y
YBBEENIEBEREL TV B, IO LR,
bitbh <, X Leapman 52*ODMRE L7z Con A &
¥ suppressor T #IfG4s Con A WRIGL THEFET 2 T
HMBED population IZEF 1T, Lizsi->T CyA D
BEHETDRIRLETHETFELZVWEZEZOND,
LHaLEsEETNER, 20k 512 CyA DFEET
TCon A k& diZBEESNL T HlY, BoofiE
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EECEBOIEER LTS 2V P26 T,
A D PBMC 12 & 3 Ig EAERICX L T, suppressor
KEREHSTESD & N\ 3RV I ?f]%’a’:?‘ L7z, 2D CyA
i Con A R L THAET 3 T MAEIEIT 50k
FCREEC, BEY >/ SEROFUAEL 2 IH T 5 sup-
pressor T #8280 Con A 12 & 2 FE R ZRINCHIH L
33LwSZLTHD, ZhoDOFE» S, CyAld,
Con A BBz X > TiEM e h 2 THEEDS 5, B2
U Lo SEROBUREE RG] T #A0 S i3I RET R
HlEFRERZVWLOEEZONS, bhbhOMITLL
Con A #l# suppressor T #AZiZ1 heterogeneity @
FEET D 2 LHIS LTV 555, CyA OFERHELIC
7z &3 iEEba ke T U v S BROBREFGIC B
B IEAR T 2 1 E 2 NE, BEREELE
L 3 % suppressor T #Hflx, CyA k> TS h
278, HERRG%ENHEE L%y suppressor T A
CyA OIEZIR: sashaBRELELON, CyA
OVERBF M3 L CIEE CEBREL AL Bbn s,

helper T #BE#EEE =32 CyA OFERIE, Palacios
52M% Paavonen 5392 & - TRENHE L FRIC
PR M OGRS HIERD b1l X HLA OZERIC
rkaiMEiERoERIRD Lok, bbb OBRE
L7 THBESEIL, 3 TWC& 43 suppressor T il
K xkE+T 2 BT 1500 rad @ X BEEE2T->T03
DT, Bo-ERICNT % suppressor T MO ES
BBRATEs, XEICEBETDNAGRIZBI 640,
L7:285TC CyA OfERIZ, T #iEss PWM ORIE % 5
3T helper T #kTIZAME ¥ 5 BRRIC/EA L TV 24
HHRBINS,

B3, mitogen < alloantigen DRI & > THIAE
LB U o oNBRIETE R R0 #IH R ISIZ 1 mitogen 351>
iz, alloantigen & & - TIHEMEAL & 417z T cell growth
factor (AT TCGF &Bg¥) 4 T #iflg s, TCGF Iz
T ARIGERES LY THESLETHS L1
BRR LT & 723887, F 72 TV v/ BREBEEDMEERE
b TCGF 3B 8TV 33, CyA ix TCGF i
53 % receptor £ 1k 4 % £ ¥ 3 Larsson & DR,
#3950, CyA 23 DR HIEIC X ¥ 5 receptor #[HEFT 5
2, TCGF wKIGT % receptor DHIRMEIEE NS
& ¥ % Palacios & DBHE N, bhbhDINETO
B I 210 ) T3 <, CyA OB 25
BETHRO TCRBICEDREE VWA LS,

SEEIF  UCHERT 258, SImBa iz
TERRERTHE., ZOHWNT, PRk~ 707
7 —VOEMEBMIETH 3 CFU - Clextd 2 EFA £
Bf L7288 (% 2), CyA 358 mitogen KIG % FH I
&9 28R (8 ug/ml) TH CFU-CizLT2<

&

ME 2R & 2 o o, B IZFERRO R IE Hellman 3
% Gordon 532 L > THHREEZNTV S, Zheniy
vitro TORARIZERBYII BT 3 in vivo D#Een7
Lo THY, Z0OL) % low mylotoxicity i3
CyA DFETH O, /- REIIER L LTI EN
RETHAD, —7 CyA i, BIBREELED, <
07y —YEERMICHLTHE INEIRIR %R an
aw%j‘z%ﬁwﬁfténmv L7z ->TCyA iRy
PR, KW T U Y BRICH ATRERIRE A E T 25
r#m*u%uumamwunaw.

IOLSRBHMEE TS CyA OBIREGEIL, o8
BRAEOEREGE TS T 2 BMTHA N, T
% Cambridge K%® Calne 5 45 Pl REEREE®
AR Lo, 1D, D AEF D 70% &1 5 ik
/T3, 205 5 32l L TR TR
&, Lo REmEF 26EHe ¥, CyA O THRELT
S TWnBH, FOEERIT 1ERI 86% & RIF 2RI
WERONTVE®, FHINREIELE, 20 REDA
bl FEIIEIF O 505 LEE The b 116, A
BRSO AR T oA FEER LA 13 flcty
BOETHS I, INHOREIE, CyAWBMBTLR
57 75 Sa Il ?ﬁ%%%ﬁ' LERLTWS, —FHEE
HelTid, B3, By //\E@éw
BoENTnE, BY */A’}i?é@u{mi, ﬁﬁm%ﬂﬁh
DEPHEL LT, ERBHEO s WL ADSATSE
0, CyA & > THERE NI O TR %  RIEMHIER
DR, REEREBORRIZ > TEHLEZLEE
SNBH, FOEERZ 6% EDEDE L v, BN
I RRE DS HHEIE, Mo S imEF L OfHREITS
D, CyARERELIEEz 2w, BEME GVHDO
FHRBER L 72t b OBBERSEERICET S
CyA DBEI L > THHED SN TH D, CyA OfF
BrEzohnsd, Z0OXHZZXLTDWTIETRHLENR,
Calne &3 BEMOIER, L ~VTIIRE &I
ROREERL TS, $2 208, CYARATD
4 RBTHEFA Y VICEETH I LR, BEE
DR U BB ERE B TE D in viro kKBLT )
CyA OFBIRTHKEEZ 5N D,

EREEEERA 6T 2 CyA ORKIGAE, Powles
BT F o TRAIIZERA S LT LS, S
GVHD o Hi e LT Lz 7z, GVHD #ittl
BLThS, 2R3 THELTEMTX «‘il/.
CyA 1000 mg # & 2100 mg % {E LIS L7 8%
13 5 il 4 BASTE AT 34 Ao 52 BRI, ITHE,
DS, EIEMAREEE, 74V ABYETECL T
%. GVHD #3705 & 8 < BRT 2 Blas 3B o 1Lh

ZreT 2L, CyA @ GVHD It 2 hffaii
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L AEATHEEEZOND, R7ABBF, MBR
#EFOEHIE, CyA OS5 LIEORFRHRD 51T
By, cOHEE, CyADBE IRELEBINT 5 Ik
wETH B LERHZ CyA DEBMEOMREME L RRLT
wh, LrLiss, GVHD OFHEBEHE LT CyA
5, BHEAT2 B 5 25 mg/kg %5 L7 28BID K
g 55 L, ERESBRERECEARDRICL LD S
+, GVHD OFREHE IR 5 Bz ohiz. ZORE
@R, MTX 0 AT GVHD #FBFL T 5 Seattle
Jl—7OREENPD S B, Bz Powles 5™ L FRIZH
M HIT LIRS OFEEE L LT A5 & Powles
SWD 5 %2 EL seattle 7V — 7T 19 Bl 12 4
(63%) i GVHD &AL T D, CyA D GVHD F
paERFEECRVWEEZ OGNS, L L, Hows 512
BEASAEEM N T 2 BERERNIC CyA 2R
L, {EEEIG & GVHD i3 2 IR 2 MET L 6 R,
CHETORMEE REFECEEECERESTD SN
Kol EREL TS, IOXIEBHRICLST
Bon b RECENTED SN HEHITHT, 5RO
control sturdy 2B & L2 53, CyA DR EEDLL
FEERD, REBHORTLSRLETHAS I,

& Bl

VEEDEFE» SR SN ME Th 3 cyclosporin
A DREMEHR L LT ORSEMS ENT, SELE
RIERIZBT 2 b Y > 88RkE, b MEMEMIEC KR
127 CyA OFER 2#ETL, ToKmEEr.

1) CyA BESEREEISED SN WRET, &
M o SERDETERIESC £ BEREE CIET 5,

2) ZOHEPERIZ, mitogen BHRIGEHA & ERE
CEERZEMT 2 Z Lk >TRRKOFESE SR
50T, CyA BEHERICOV R BIERAT 2 L
Erond, iz, ZOMEIRIRIEZ, MREEO SRR
KE->THERT 20T, CyA DIERIRATHNTH 5,

3)T VU v /8D % subset DHEEE I3 2 HIEITER
OBREW, MECHV BRI >C2hZhi
2TV %, cytotoxic T MAEHEEIZTL T, HEE
BroalEs®&nsmnonsds, —ABEsnk
cytotoxic T HEREIC 3£ < HIEIRIRIETD S hiz,
ConA Iz & > THHE S NS suppressor T FHEIHEEEIL,
FHEY >/ Bkl s o7 ) v B4 2 ST 2 BegEiE,
QA k- TBERERICIIR S N o 28, BT ¥9
ROGHT 07 ) » B4 L MIHT 2588, CyA 12 &
SIMEZIE % 5 11z < o,

4) BHEE Y2707 7 - VROBMBMIETH 5
CFU-C RL T, U o SEREETE R S & 250 1 44
THORETH @ UEINTD s s,

DEDR#» 5, CyAlk, Zhi TOREIGIEI
HoNRVE L OBHMEE L, BEREOERTIR,
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Aohb,

# 33

RERZ D S, HgH, ERH %5 - BEREE—
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LR EEREL, 2 6 TR 2E 7
SRREFEISHBERE 2| SNV —TORHEEBLIUVHESR
CELBHWLLET,
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Abstract

A new immunosuppressive agent, cyclosporin A (CyA), was studied in vitro concerning its
immunosuppressive effects on peripheral blood lymphocytes and myelotoxicity to bone marrow
cells. CyA showed a dose-dependent suppressive effect on lymphocyte proliferation at concep.
trations showing no direct cytotoxicity. The maximum suppression of phytohemagglutinin
(PHA) response by CyA was observed when the culture was begun in the presence of CyA. if
CyA was added to the medium at 24 or 48 hr after the beginning of culture, it caused a very mild
suppression, .However, the PHA response of lymphocytes, preincubated with CyA for 72 hr,
recovered after they had been washed. Effects of CyA on T cell subsets were variable in degree
depending upon the types of T cells used. Induction of cytotoxic T cells by alloantigen stimu-
lation was completely inhibited when a minute amount of CyA (0.001 ug/ml) was added to
mixed lymphocyte culture. On the contrary, cytotoxic T cells, once generated, were not af-
fected by CyA. Induction of suppressor T cells by concanavalin A (ConA) was also suppressed
markedly by the presence of CyA, when their suppressor activity was measured by means of
pokeweed mitogen-induced immunoglobulin (Ig) synthesis with allogeneic lymphocytes. Inter-
estingly, ConA-inducible suppressor T cells were considerably resistant to CyA when their
function was tested with autologous lymphocytes, because suppressor T cell induction was not
hindered in this setting. Function of helper T cells was also suppressed by CyA when tested by
an in vitro Ig production system. Furthermore, the effective concentrations of CyA were varying
in suppressing each of the T cell-mediated reactivities stated above. In addition, CyA did not
show any suppressive effects on myeloid hematopoietic stem cells at concentrations up to 8
pg/ml, which caused a substantial suppression of lymphocyte proliferation. From these obser
vations, it is suggested that CyA may exert its reversible immunosuppressive activity in an early
stage of lymphocyte proliferation or in an induction phase of T cell-mediated immune responses.
It is also suggested that CyA does not affect unstimulated or resting lymphocytes. Furthermore,
CyA shows neither cytotoxicity nor myelotoxicity at the concentrations tested. Because of such
a selective and unique immunosuppressive effect, CyA appears to be a potent and benefitial agent

in the application to clinical transplantation.




