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Ciclosporin (¥ ¥ Tolypocladium inflatum
DACHES T, 5 FE1202.6/ cyclic undecape-
ptide TH Y, KH BHv>iz nhexane IZIEHE
THdH, BEHLVIIHERERCIIETHE
BEAHEL, BIttBRRHaREFOTLVE
FThH 51119784F Calne L9z L ) BHHEICE
WCRENGIR & L CTRIOBRBRE L3
TLLR, BRSY/ZT T, OEY, FFEORE
BY, HiD 2 L BRI R < BRI
CHERAI N, BHEESEE SO EI0Y 2 BRE R
HEINTW3,

hHETIE, 19824 & 1) Ciclosprin 2B &%
TEDEERIGEICEA I N, SMkB R 7RIC T
ZFOELVAESHEIN T B,

fe3EHIHI# & L ¢ Ciclosporin N#%E5 &3,
MmEFOBEICL DNREIN TS, BIEHE
LR TH DY) > SERADBUGAAIC & B REMT D
BECHL., 2T, EEL2IE7y F AW
THEFBE L)) v B BE L DB ECFK
5624188 & T - B8 LR MR X A N K istE
~DEBELRETL 2.

* &
1. FH&W

7~ 8EBIELHRF3M44 (Rt1 V) T b
BHAF»— LX) S—HEDBAL,
PR THEAL .

2.% & W

PRMI 1640 #2381 25mM HEPES #Z&# -

10% = BRMiE (FCS, Grand Island Bio-

chemical Co.,GIBCO, USA) E U1 %Hi4El
(Penicillin-Streptomycin solution, GIBCO)

PHEMLZL o EECERLR.

3. REMIES & USRI O fESL
BB BEEiHbR B L EHOFE2IC

o T~ 1nm{, F347 v FRBE DR

B 72E B v #0.5%trypsin-) v ERRE AT &

B

4

Separation of tail skin

&

Digestion with 0.5% Trypsin

1

Separation of epidermis
glass bar

@ rubbing with glass bar
in 0.025% DNase

Filtration and Wasing

[ 1 Isolation of skin epidermal cells.
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IEH (PBS) iz CTiEfb L 724, 0.025%DNase

(deoxyribonuclease 1, SIGMA) —PBS i
THMN S BB 8 LRI E 150 2 v
T AN — (AR bETE) cTF®LLE,
BB L CHERA L, BERE R E R
138990% TH - 72,

F3447 o F L DM Z8L, 8¢ L Chimie
RHE 2, BEEPoOFRMERIT0.75% NH,CL
b AR CTHEEL, 150 A v a7
ANET—ICTF@AL%, HEIRLCHERL L.
4. RBEARMERRARE (X2)

ReMlaE LC, 7 v F BRI & K562
MAES ML % Fva 72, F3445 R (10718/
0.3ml) WEERIL, HIODFHEIZ LY, 300uCi
7 Na*'CrO, (FH#{b#) & plastic tube (Falcon
200, Falcon Plastics, USA) iziE4&L, 37C-
5%CO.NDEMHIC T 2 MR L 72, Bkt
RPMI 16408538912 C 3 B LEF 5'Cr %
BEL 7.

K562#F2i%, LRCHAAL T akkE AV,
FIREI2200x Ciod Na®CrQ, & plastic tubemic

ANy LAy

Tail skin
0.5% trypsin
(2~3hr. 37C)
Tail skin epidermal cells Spleen
*'Cr labeling
(300uCi. 2hr)
S'Cr labeled epidermal cells

@

1x10*cel

teasing

Lymphoid cells

s/well 100X 10%cells/well

WAL, 1R -,

FuraRgiz, UEBE<A 727 —F (Nun-
clon, A/S Nunc, Denmark) HicC, F3447
o F R L E T 100 12T, 37C-5%CO,
DEMIC T, HEMKEIT1280, K624kt 4
BEEENR, HHICrERZREL 2. ZOR
DEBHINE & K562k L D @ 5'Cr 7 spon-
taneous release (3, #NENEEBENI% &
0% TH-7z, T, BHIZRRICLIVERL
7z.
exp.release —spont.release

total —spont.release

NKi&EH = X100

5. v b~ Ciclosporin &5
F3447 v + ©F fRiz30mg/ ke Ciclosporin %
BANKRE L, EERSREEGOTRAZA
iS5,
6 . Bl Ciclosporinia & 5 RERE PALEE
Ciclosporin BE % 5ng/ml~50ug/mlE TN
5 BRI L CI0E O ML & 3kiz, 37C
water bath i2 T 1 FeHEIRHE N, 3 MEHRL T
#¥ P Ciclosporin # &L, MMigH—E%

—

K562 cell line

s'Cr labeling
{2004Ci, 1hr)

*'Cr labeled K562 cells

SO

100x 10%cells/well  1Xx10%cells/well

med. RPMI 1640
10% FCS
Incubation Incubation
lthr 4hr
S'Cr release *'Cr release

{2 Assay of Natural Cytotoxicity
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FEEIRZ M) —icBlzE 2L Ciclosporin #
EzHEL, —82NKEENEICBIT 2%k
MR & U CHEERL 72,

7. B®HEEREZ D Ciclosporin BERIE

MLk E I BRbEE—A R AR L,

BB AT Nz BE T, Ciclosporin # 5-1%
R L, m¥EH Ciclosporin #EE & 1Y) > Fkh
Ciclosporin BE#, LB K7 b ) —iIc{KEEL,
Radioimmunoassay (poly RIA) iz CTHIEL
7.

- ES

1. NKiE#izc81F 3 Ciclosporin ¢ in vivo

BENEHFE

in vivo 1281F % Ciclosporin #5232 N
K~ 83, &1 o<, ARETIZ30mg/
kg Ciclosporin # 1 [l#%5, B&E T3 2 E&E
H, CETIZ3MNEH, DETII4REHLS
L 7.

X 3 i3 Ciclosporin in vivo #&5 BRI 7%
BRTH LD, LI NKiFEHEZ, K5624
Rz L Td, BEMIRICHL TRk, #
SR HE L CHflD A LN, 4@iES5HD
BCHIZEACNKIERRIER L2, TRIZM
& Ciclosporin BE & Bfila+ o Ciclosporin
BETH L, MEEERES DIl T
L7, BEiadnBEi BT, A%
B2 T Ciclosporin i3, RIERFBELT T
Hofzds, MFBENELEIIZEEICERSH
#io Bl L CREDHEMARD bz,

X4 iEREDER % 4 AT L -ERTH S
A5, NKigH# 2> F v—nicxtd 2 k=

%1 Effect of in vivo administration of CyA on
NK activity

DAY —14 — 3 -2 -1 0
A B i :
B % 4 4
C ¥ e 1 4
D # ¢ 3 3 8
control#
assay

4 =CyA30mg/kg

R &, i3 ) 85 /80 H L Tl S iz,

NK &%

(%) —— K562
< SKIN CELL
30
20
10t
7
" " e
Control B¢ AR} BEY o 3 D&
CyARE
10,000 80
7500 50 e
3 &
g ”n
CyA 3
i S
(no/mt) >000 40 ;
) (ng/ 10 cell:
2500 20

AR :3:3 cet DEf

[Xj 3 Effect of in vivo administration of CyA on
NK activity

NKEtEH) &
(%)

—— K562
80

-0 SKIN CELL
60 [

CyA RME
10.000 | 80
o 7500} 60 g
x )
CyA 1
2 oA
i} Y/
5,000 - 0 &
(na/me) -
S o) (ng/ 10 cell
2500 | 20
0 L . 0

ARt BERY CRt Det
Foot notes : NKiEEMBEIL. Cictspoin XS5BT 3EHETH
B,
Deta (3 4 EORMIEROFHBE= SO TRRLTL 3,
# : RIERRPRELT

4  Effect of in vivo administration of CyA on
NK activity
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Bz, TEnin{ m##F Ciclosporin MEE, MM
B9 Ciclosporin #ENZEiZ N KiEME0#H]
BOELEMEBAL 72,

2 . Ciclosporin #4&-fhik#% DO NK iGN HE
DRER I - Bl o Ciclosporin #
BEH)

F20WL<, 42T C30mg/kg 4 BISEH
#51%, 1HB, 4HH, 7HHE, 10HENN
K&t % f%E L, Ciclosporin Oz R H 1L
2RRETL 72,

X5sntn<, 5Pkl HEH CRMENE
BB AT L, FHEI50~60% DIFIFIR 4R
LbiLgd, ®5HIk4 BHNOFETIINKERE
HITEFEL 22, £/, NKigoEEICHE
L, sk g o Ciclosporin M EE 3 i
L7
3. in vitro (28T % Ciclosporin #»N Ki&EH

25T 5%

Ciclosporin DA~ NEHNEEFRETT
5EMT, Bl RBRENTREL, ZHON
KiEMEnZL % f%E L 72,

5ng~>50ug/ml # Ciclosporin {2 T, 10/#

B E37C TERMBEEL, 3EKkEL-LD

eNKEEoBEMIBE L THW:, 2, —

HNFEBR T2 HEE T2 Ciclosporin ZiRAL

7o FNKEE~DOREMIE L TR,
e g o) Ciclosporin DBUAA L, X6 -2

DML BERICHELTHEML, 50ug/ml D5

Ti3162ng/107 AL TH » 72, T b DB

DONKEHE2IHETAS &, M6 -bom< #&

5812 WA L THRIZENREINA R 5 M, 50pg/ml

TI3 K562#1581363%, Kz BHRE Ti246% 7D

R b iz,

% 2 Recovery of NK activity after CyA admin-
istration

DAY =g =12 =l =) =6) =B =7 -6 -5 -4 8 =2 -l 0
E i+ 141
F B 13133
G # + 1318
H # 4 4 1 1
control # !
assay

4 =CyA 30mg/kg

%72, M 6 - ¢ o < NKIEHERIE b #ke L
TEEZ¥ 5, NKEENMHEZ S 5zt
L7z,

4. BHHEBEICBIT 2P RV o8k

Ciclosporin &

X713, BTz Ciclosporin ##5 L
7= & Z o R CiclosporiniB £ & ) > BRI
closporin {4 T4 % #%, (ZIT B L 72 R0 32
HoHLNT,

Kiz, EEgcmAE, V) > ERPBELSRIE
TE6HNBBRMEREZICB VT, HEicmsp
BE, Htfhic)) v osekpiBEE LT, B2IE
BL7zbods, M7 THEH, MHRESY e
Bk i& 12, Correlation Coefficient 0.834 THE
BEL 7.

% =

B, REEWEELLIZ, BEL, bdw
I2IEE COEMMIE 2 BEREICEEDH 5 VITIER
Lo 5k (X 7—#Mia) », BEDEKHHE
BENPTES CTEELERE 2R LTI
LAV W EEZ Tz, 1960410 B )5
EWICE - T, X 7 —MBOFELFEHES 1,

NK E =

(%)
—e K562
80 ©O-----OSKIN CELL

60

40

CyA R
2000
1500 125
n £
A L
2 1o00f CyA
b B A
(ng/nt) 3
— o (ne/107cells)
500 Can
b

EM FB GE  HE

XI5 Recovery of NK activity after CyA admin-
istration
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ARTEICHT 2 2RISR BEICEDOHE L —
BRETHLIEIGHLPE -2, Z LT, H
EEECR U B OEEIC T 55 R I
BERGE RBEZZTZ L 28FL, £RichH2
BOBBERSTANATHE 2EEE T
DL RICEBE L, DOWw, 197541t
BERIL W2 DEBEMAAR I L THilaEE
WEERL, L2, FE0HENESICL ST
LCIEE!) v <RI FFAET 5 Natural killer

(NK) Cell Z"sig&sI sz, X542, 4

Miak s CyA R
(og/1X107 )
W0} 80
1s0f )
10} ol
sot E

NK EH8E WASHING &
(%)

Kiessling and Haller?®#%* natural killer sys-
tem [3EEMALIC N L TEBT 2 0ATX C,

MR EAE - L Ty RIS L T
homeostasis 2H#2&IC/ERT % L REL T
%, 19838 HEE N HE AT, M I M
MR & D BRI N ER AR, Z4Ud natural
killer system i) ¥ 2 Kt TH 0, EEHIEIC
#1943 spontaneous cell-mediated cytotoxicity
I2& 20 ThH 2 EWELIR, FHroldEEHE
RNK#ROZEN N BoMiasEz, EE

NK EH-HE WASHING ~
(%)

/
\|/ —eKsE2
©---0 SKIN CELL

*—oK562
O----OSKIN CELL

Sng 50ng 500ng 52 50u8/mt

a

Sng S0ng 500ng 5% 50i8/mt

Sng §0ng 500ng 5% 50%/me

b o

X 6 Effect of in vitro treatment of spleen cells with CyA on NK activity

Al1 2
81910 15 20 25 30311

3
10 15 20 25 28 1 5 10

CvA &)e
3me/ke i.v. Q

Sne/ kzP'

2%

0. I 2/ Z /
i /]
10me/ke

200

150

100

50

&——=o [ CyA BE (ng/nt)
O--=-0 ) v/ \8h CyA B (ne/107 cells)

K7 BHEEZCBITsmMBEREY > 8k CyA BE



1070 # 0k X oz

BRARLAVINKEEIC DWW THFRL T E 7.

Z ZIZBA KR, ARORMERTH B
Ciclosporin i, ARE&FHEAINKIEEOET %
BIZTZ 2R Human lo Bl 2 B HLE
E T 0me/keg FBAEBER G R L SN T B,
BE m#Ciclosporin B 4% CI1350~200
ng/ml, Martino 522{z k 2 &, 100~500ng/ml
PEBCTHLEHEINTVEH, SENT v
F &AL in vivo EBRTIE, ZTOHORETIE
13EAENKEENET 28867, 30me/kg, 3
~ 4 @ 5=C, @i Ciclosporin HEE 7 ~10
pg/ml, V) > 758k Ciclosporin #E50~100ng/
107cells I THEWNKEENMET 2 8EH 7.

M. Lefkowitz?® 5 i, 16 A® Ciclosporin 4L
B -BBHEREICBITANKEEZAEL,
BRI HD 6 4 Ao BV TTHEINKE®EIR
BMENEFI ThoTEBEL TS, ZhbHD
#FERIE, M. Lefkowitz & DEERT— 5 #3528
THHLNDEEZLND.

F/z, IEEBBMEEIT-> T 5 SHHRIcE Y
T, Ciclosporin & A LLK, #2100 BRYuE,
R EE L MEEM RS mE, Erxnr—i
ZREGeEE, #5i2 CMV OEERAS L Twb &
WI)BEWEE L EINTS, ) BT
v 7 BFOEREE RN, B HiER
DEFDE ) RERTIFHPLATHBEI L L
»THBH, NKiFEEOIFHENEWwI Z &
e, BiEmOEL D — IV ARERR U BRRER
EORERPICEE L TWAEELRFTH A
JEEZTNS,

$72, 30mg/kg 4 BRETHHIINA-NKE
LGP BEHTE, FH0~60%0H
HizhE B LN B, BE5FIE4 BT,
NKiEHIZIZITEL T MEFrBE 2 1, C-
closporin NN KiEEIZ 33 2 BHEER X RE
Iz, WHEICET A b oz,

Kiessling % Haller?”#¢, NKiEH izAEEKD
Homeostasis 2272 HICEHT 2 L REL T
w5 kR, x b NKIEHEIZ &K basic %
EETHY, IEISUCC, FREBIINT
LY CIAMELRTWIBETH L EEZ T3,

faRn3Eiz BT, BT Ciclosporin
AL, HEERNX 7—THRIHH LT

B2 ph b b TIHBREIEITT 2805 3
A, Tk EFICBWTNKBEE RS
TV WESHEEEIGN—KR & 7% - T\ 3 W§E
HLEZLNS,

in vitro ERicB T, 50ng/mlll kTl
Ciclosporin £/ EEEIC el LT N K Mo #ns]
#3722, 50ng/ml &5ng/ml & BT B &5
ng/ml O HHIMHIELEH - 72, in vivo EB
I BT 25ng/ 107 AR LT 12 Bl 2 IR R E
UT &% 7. 5ng/ml DFH50ng/ml £ 93
N KEENOWHIEI G & - BB RETH
5.

% 72, invivo EElc 8T, Ciclosporin
“EEFHMEE 5 & MmEP Ciclosporin HEE
FHBIL TmT 225, ) oo<ERREI M
BERRMET, V) o ISRPRATICIIRAD D
bEEZ LI,

Ciclosporin (358 S HIHIEIR 2 FH, NK
EECEL TikEiRnm Th 30, FEFREM
LB HIHIE TH B Z ki3 RESR SR
@ Azathioprine &ZbH 5T Eid%{, BEER
EHREIREDELL, WhW L REEIRWE
&0, BRELRENHICL ) EETAHEY
T 5,

BUPER & L Tid, i@l AR o) 55
rEICNZ T, BEE, FEEZ KEEE so
£, &, Z2F HHEEEL EEETLIIE
FHIL N T %, BEMEL, Calne D#HEILIE,
Ciclosporin DERKRIGH ENFERNIMBERATH
5, BERICHIN T 2BEBED S bRLE
Bl B BRBEIC 35T, BHERORKROE
BC¢H 3B IE & Ciclosporin BEEN T
NOLPBREEELZRL, WEDBREREIr£<
R TH 2728, ZoBHEEOMBEIIERICE
KThHb, — B, BrshRE2REET L
i, ZOEREMIcBIT 2 REY D 5 BEL
FizET B Z & EEMGTH Y, TEREALR
ErZ2nFEBERN®RSIIH 5EENHENH
LrHING, LarL, EBRCIIERETAE
BRI HETH), 1ERAMMEE: opR
Eixs 2RENERYD S L ORENL &I2X
DAL LT, BENES L BN OBERNE
PHETHN T 55, ERIcL Y, oM
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2k, TOEROEBBITER I I TH
5.

Ciclosporin N Z##5-&iZ, Ciclosporin @
BN THLREHALHEE~DERBEL, w5
AL MBEOBBEIHMRIC L NREI N Z~NE
THb%5, MmEH Ciclosporin BERIEIC L 2
BEBRENFRAES®, NKELOLTH 25
ICRET L 2oL

m#EF Ciclosporin EZ{LE 1) > <Bkeh
Ciclosporin IBEZAbL & {3, miEH#10,000ng/
mlizx L, Y > 2 SBRA#100ng/107 cells = THE
By bz, /2, NKigHELmEP,
2o SEREPIREE & e L TSRS S, LS
#10,000ng/ml, 1) > /<8k$100ng/107 cells =
TIE A CHIRIE L7,

mi#FH Ciclosporin BE L ) >3k Ci-
closporini@EE & i3, v McBWTHM4, X5,
Human iz 3\ TK 8 »fl  #HEH» 58> 541, N
KiEHE D ABRIC AR A B & 7z, Mg Ci-
closporin IBEHIEI, ') > <Fkh Ciclosporin
BECHEICFHEEZ LN, /2, BREA
FHizBwTd, miFEF Ciclosporin EBE L 1) >
23k Ciclosporin B & (Z4EBIAEE & 1,
miEH  Ciclosporin BEHIZER, V> gk
Ciclosporin BENHBICAHR L EZ Sz,

& Eo

FIEHIHIE & L T Ciclosporin D EB# S

X

#13, Ciclosporin D1EHG T 2 $o58 $H 21 MBI~
DEHBE L, HEHE LB R
&N PREINEXETH B, T Ciclosporin
BEREIC L 2 E5BBENEMMES, NKIE
MENEE %2 TR REt L 7.
A) in vivo ##5
1. Ciclosporin # &&= I#I L €, mEH R
1) > <2k Ciclosporin BE 38N L

7z,

2 . NKiEHHHISRI, Ciclosporin # 5.8
IZAEBE L 7z,

3. NKiEHEMHIsiRIE, %591k 4 i
BB AN

B) in vitro #5
1. Ciclosporin & 52z HH L T ) > - <Efrh
Ciclosporin BEE (X 3L 7=,
2. NKi&tix, ) >k Ciclosporin #
B ABBR L Tl & e,
C) Ciclosporin iz & 2 N K& t:n#iiL, K562
MR U B BN &b & DER M it
LTHERTH -7,

a2 BIcHZ), Bi5HE, HAKEEBIZL
ZZREILAFES I AT RE =R BE L 2 TS
BIT2 e bic, ERERE HKMEENZLL
A E-EREEICEH 2 LT,

AHIXHOEEIZF230 A ABIEFESBRCTHRE
L.
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Comparison of Ciclosporin dosage in serum and lymphocytes
and suppressive effect on NK activity
Fumiyuki INOUE
First Department of Surgery,
Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. K. Orita)

Ciclosporin is an effective immunosuppressant for kidney transplantation, although it has
the side effect of nephrotoxicity. Ordinarily, the optimal dosage of Ciclosporin is determined
by the serum trough level. However, it might be better to make the determination from the
concentration in immunocompetent cells.

In this report, the serum level of Ciclosporin was compared with the lymphocyte concentra-
tion along with the inhibiting activity to NK cells.

In in vivo administration, Ciclosporin levels in serum and lymphocytes increased in propor-
tion to the dosage. The suppression of NK activity correlated with the dosage. The suppression
of NK activity ceased within 4 days after cessation of administration.

In in vitro administration, the Ciclosporin level in lymphocytes increased in proportion to
the dosage. The suppression of NK activity correlated with its level in the lymphocytes.
Ciclosporin successfully suppressed NK activity against both K562 cells and skin cells.



