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Abstract

Cyclosporine G and D were tested for their effects on the development of experimental autoim-
mune uveoretinitis (EAU) and immune responses to S-antigen in rats immunized with this retinal
antigen and the results were compared to those of Cyclosporin A (CsA). When administered daily from
day 0~14 after immunization, Cyclosporine A (CsA) was most effective in inhibiting the development
of EAU. CsG was also effective, and from a clinical point of view, 20~30mg/kg/day of CsG appeared
to be almost the equivalent of 5mg/kg/day of CsA. The effect of CsD was minimal. Even when
administered as late as from day seven after immunization, CsA and G were both effective in inhibiting
the development of EAU. On the other hand, CsA was most nephrotoxic in rats, with toxic changes
found at as little as 10mg/kg/day of CsA. CsG and D were not nephrotoxic even at 30mg/kg/day. CsG
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had the same effect on the immune responses of the rats as CsA, namely selective inhibition of the
specific T-cell mediated responses to S-antigen (delayed type skin response), while having no effect on
antibody production response (Arthus type skin response). CsD had no specific effects. (Acta Soc

Ophthalmol Jpn 91 : 940—950, 1987)

Key words: Cyclosporine G (CsG), Cyclosporine A (CsA), Renal toxicity, Experimental autoimmune

uveoretinitis (EAU), Cellur immunity
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%, HrEOH CORBMED L I ShEYE
D—o TV, FoRRipAFIEER, B, T ) v
SEREERE A BRI IS A Fic X 0¥, RS, IR
KEFOZFHT, EAKD LA THBHL W
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MEROMBEEIFAY AT 2 RENHFRERLRDY, 7
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HELNEEFORBLTBBT2HRYETH L0
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MHESHEDZRET Ltk b, 40T
PIZOERIENLI2ERMBECREES L 5 EHR
(experimental autoimmune uveoretinitis, Ll T
EAUA H 912, RIEDRIEBIEIZ T V v KA
TARTCHBZ EFRPELBZERTLEP9, Nussen-
blatt 5k, S HFUFEEE T » b iz CsA BEZTV, CsA
HEAU ORIEXBH T INF T 2 H 20D THRSE
Linenn  z ¢y 4% Mochizuki Sk b, CsAiC Xk %
EAU oIl AR o v fThh, CsA 1L, A7 =
A FREUDETHMUORENEFE 2 Lieh, SH
FRFET » PizsnT, SHRCHT 5t aER
B0 BRI E<IH L, EAU OREZ#H 2 5
CTEMNFBALAY, ChboHRich & E, BEELS S
SELR~N—F = » FRICH LT, CsA ABEERIGHE X
h, HEEOEBEIEDTH-EFICEVTL, HBER
HERIBDHLRTBY, —F, BRAGEE I LD IC
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LichioT, 28k ABFAORE, ¥iT, BHEE
DEBEEOREVER EOKEMEE K-TWH
peozn gy CsA OBFREEER, Wit 0T,
HEZEThE, ELcoEdzdosEzohtn
7o s, Boft, CsA #ERFRMICEHER S h T BEnD
DBEM BT MEICL S LM, CARFIZIHE
i REE R LA E U Tk b, FEHMELEEL S
CELTREERTVWA, <—F = » MRS OEESE
£ &5 BT B, RUMERSS 2602
WBERBD, -7, BEFORGCEFOHAEIE E
T, BRIy 7e2#) v GCsOR
WD (CsD) 1%, CsA oREELETH D, CsA LA
BOREMHTER 2 RS, BREE X CsA i~ TE
LHE IR TVB2 2 2 TAPIE T, CsG R
CsD a5 & 5 R OBRKIGH~O I
WTORBHEBRYESENT, thboXEAO
EAU =3 2 R, RUOBEEC > E B L,

I SEEJjk

1. XY

WEFRAA AT v b (HE, 88061280, 5
EE250g | BALEYHBIFRER) %, 731+ 72—
y—2oweT 1AM LESCEh S eieo bl
L 7E,

2. &

e GErZmEsadt, &, &ID Xb
B L 7o 4@ A & L, Dorey b FHEIc#EL
TSHEXDBREMLERALAL, 702 v Vel
T, AELE 704V F7 2 a-v ¥ (Difcoco, Itd,
Detroit, USA) i Mycobacterium tuberculosis H37
Ra?2mg,/ mEFEhEEL7rA Vv F 7o aiy
FCFA) # HFHE%E L THW ., ST L CFA 2%
Bl 1TEMAKEL, —Ebhih0.1ml (30ug
DSHEEFTH) HEPIC 1 EREL L,

3. EYaE

AEEBICHEA Lo SL, CsA, CsG, CsD(Sandoz
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co. Itd, Bazel, Switzerland)T& b, R b Kic
BRLI D, 45~50CDERBHTA L -5 —TH
LRSS, Witk ) — 7icE@ e, CsG i3,
CHIZL > THBERD L I, Xbic=g / —
ABUW/V%INZ i, #EHB, FEARTS
DL ROKMNIZ25G #HCiE S Lo, SHES
R LI FRE~OEMIFIE R, etk 1 HERE R
T i il By O

faEGTE, (1D SHIFREYH (Day 0) 25 6%
%140 H (Dayl4) %, A, HE+5, 2 SH
FHRE®ETAH (Day7) 25 Day 4F CHEAGET
D, D2@Y TH-To, BHoMRE, (1) Day0~14
DIEFETIE, FFEHI5, 10, 20, 30, 40mg/kg/day, (2)
Day 7T~140#E#E T, 40mg/kg/day TH-12. “h
LOEMEEEZ BT o BEEL LT, S
PR RER, £ BPR52ZT ot v b % H
L,

4, EAU B UBEE O

%R D EAU ORIEICH T 550 81E, BASED
BRPRAEIR D BIIRAVEIZE &, REE B IR 2 20
ToTHRELK, BEECRE R, BomuEsism
BETEMCITV, X, —HD 7 v bTik, Bhos
LS, AERY o 2y —IRHAWT, 24BERE A
LT, BEEREE LT THEL -,

BARCer, %7 A BLE, ©H, EAU oR4eLk

EARMCEHZEL, EAU OEFRERSTD TE L.

fcB%, BIER &L L, BEERISHEIZ, £2T05 v
PAMEBICL D BAAGL, B R R
L7z, BERIZ, 2.5% 78— 2%7 s L ATAFE
FIZTEEL, Bi310% -1~ ) vicTEEOBIT,
NI Z7avEIFEL, ENFh3um OE X h H
L, Hematoxylin-eosin ¥ 3; 0Nz PAS 48 % T -
T, XFEMBEIC THE L. EAU oBEBRE Lo
(3, HEMROBEOEE LRAESKOBECEE -
LY, ABRBICOELTEMmLE. Ab, BFEY4<
it b D% (0) &L, JAEMRRLHTIREE R o
Ml IC B D b, A S S B
LTWwab0%(+ 1), SEMRORELAE Hiziii<
ARG DB DL R B 2, A H LS
BAER ISR TVB L0 (+2), AlAEFTFENS
Eich o, 55 CAMSERREED L, B
A AT CIEENALBECLEOEL L 0%
(+3) &L, BEORBEE o T, B/,
AL T U BRAE OB bic kST, T

Hla A#2K) 027 5r—SicTtEBhDI o+ 0H

Elb 22KV w24 —CoREEOERY v

D4R ELUTEE L, B, LFERoOBRESE
BREFHCE BREXRD Vb0 (0) &L, &
BECRMEMROEREELEED, BREMIK
BABANCERERER LA L 0% (+ 1), *h
LRPEBICEDL O+ 2), XHEEER, »
DENBEChI > TEERDDB LD (+3) & L1,
MRER B OB o AR RN B % LFE s IS T
BT v PEARTEROIT, RIGEEECOTIHE i
izt L7,

EHEER 12, CsA U CsG % 30mg/kg/day, Day
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0~UIEBCTHEEYSTIS » b2DWT, 7 H
AZRY v 2 =TI HWT, URRBELERL T
fTote, A REV o 2 —oid, EREMWONRBHEE
BT Hedicfbhsr—oT, AELL=YVE
KoBHEE IR, 20, REEEPNP| 2 cHRER
hriicicoTuwd (Hla, b), F¥aiERELART (0
H), BE#ETER (48), HEETH2AEMAE (28
H) O320RRTT o bERICAZHEY 2745 —
2RI AR, 4RSRR HEE L, R EO#
RiflZz~~+2 U PEXFERLEML, koHEBIC
SLTHE LR, Bb, 4BHMER, REEE, R4
B-microglobulin &, FF 2 v 7 = vEE, MiF27 v
TF=VBE RO VTF=v 2 VT IVATHSD,

5. SHR IS T 52 HARIG

Day 0~14ic 35\~ T CsA, D ik G #10mg/kg/day
BEREYSEFS v b &, XHBHOF v b O—E%
M, SEEHR1TH Big, S HUR X3 5 B RIE % fi
L, HMoBLHE L%, SHIE®100ug &Y
vEEEHEAIRK (PBS) 0.1ml, $# 5%\, PBS ¥
0.1ml %G8 276 shi TR Lic, 3 BRI
(74 AR RU4BEE® GBERKT) I, K
THEFAOERZ mm B THAILER L,

Inmr # xR

1. CsA, D RU G EAU (=% ¢ 555 E
1) Day 0~14D#55

#1 CA DUEGILLAEHE (0—14HH) @

EAU il h 5
EAU
Drug (mgfl’)lgg%ay)
Ea‘?/lgotal E:S};St of Severity
None - 11/11 10.3+0.8 3.0
CsA 5 1/9 14.0 0 1%0.2
10 0/7 = 0
20 0/9 == 0
30 0/10 — 0
40 0/56 — 0
CsG 5 9/9 12:7%1.4. | 2.8E£0.4
10 5/7 13.0=E2 00 1.7E].2
20 2/9 16.0 0.6%0.9
30 1/10 15.0 0.2%£0.6
40 0/5 = 0
CsD 5 5/5 10.8%0.7 3.0
10 515 11.8+2.1| 2.8x0.4
20 5/5 12.8+0.7 | 2.6%=0.4
40 4/5 12:5x0.5 | 2.83%0.4
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H2 FKEFOavire—1F ., b ORFERE  HE
BEOWBEROCAEHMREOBEIE LV,
hematoxylin-eosin ${& X 66

B3 CsA dmg/kg/day 2 X b EBEZEFF 5 ¢
ORFEE | BRGSO ER O SERERED
BHE P ®EE IS b b, hematoxylin-eosin #
& X 66

FI1REFEOMNBT » b IEE SHEREYH M
LEE®IMHEB E T, CA, DX GovThbhed
HETHEEZL LT  BOEAURERER D
EAU 0B SFHIELLO R 2 723+, HEF
FRETRLIE P2 R 8 F1510.3H Bic EAU %3
SEL, FOMEZLED M, RMkEoBEL
ML, WHEREeHEYR - L, SiEfaoiks
B, WTdE~oRBLBEETH (L), CAR
L, Smg/kg/day T O 1, REEHI4AH
IS, FoORBERENE I RICE B
EThH-7(K3). 10mg/kg/day LLEo & CsA T
ez, AR EBERICh EAU DR
FERED L hleh -7, —7 CsG HHEL, Smg/kg/
day o BTk, 9ELFIPEHI2.7THEE, X, 10
mg/kg/day TiX 7 Pirp 5 PR EH13.6H H iz EAU
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4 CsG 20mg/kg/day = X b i&BEAZ -5 » b
ORI | REIRAE RS O B & O MR o
BEAZBDEY, 2V b — o L ORE
(L8, hematoxylin-eosin ¥f& X 66

5 CsD 40mg/kg/day i & b EHEZH=5 » b
ORFERSG | MRS OB R O O B2
i, avbtr—nADZTh EEYHBIRVIGEE L,
hematoxylin-eosin #%{f X 66

HIE LA, LavL, 20mg/kg/day Tit 9 Pchid>4 A
Iz 1PUiz16.08 Bz, X, 30mg/kg/day T 10PEh 1
Eiz15.08 Bic EAU #3AE LcicT %7, 40mg/kg/
day @ CsG o THBE S h7- 5 LT, 26 EAU %%
fEL 7o to, CsGbomg/kg/day DB THBEIRRE
fEL7- EAU OB LT, MBEOF R &IZIEFRE
Esfiv b O TH o745, 20mg/kg/day Lh F o CsG
DEREZIH-F » b D EAU OBBEELE, £To
MNEBHEOLZh LT, BEThote, 16IELT,

CsG 20mg/kg/day w THEB E R TEAU 24 U -
7 v P ORREEBEYR 4 1RT, &2 A2 CsD
IR, 5, 10, 20mg/kg/day D&FETHREXR
o7 v b3, 20 EAU 258 & 12ER U Rz 3
fE L, 40mg/kg/day D@ HE TS, 5P 4 Tz

HEREHE 9% 10%

®2 CANGurEai# (7T—148HH) o EAU
ikl zeh 1

EAU

Dose
Drug | (ing/ke/day) | EAU —

rat/total | onset Severity

None — 11/11 10.3£0.8 3.0
CsA 40 0/4 = 0
CsG 40 2/4 11.5%1.5| 1.0%1.0
#3 CsADNWRGIZXAEE (0—140H) #
Tt 7 v P OBEEORE

Drg | oianing | e o ey
None e 0
CsA 5 0.5£0.7

10 1.5%+0.5

20 2.0

30 2.5%0.5

40 3.0
CsG 5 0

10

20 0.4+0.3

30 0

40 1.3%0.5
CsD 5 0

10 0

20 0

40 0.1x0.2

EAU M3&E L1z, 5~20mg/kg/day @ CsD gt
EAU ofEZEE, WBHOLh L EERBICH,
40mg/kg/day D HETH, TOHFEELE, WO %£
hicktl, #RBGEETH- (FH5),

2) Day 7T~140#HE

Day 045 Day 4D T CsD 1%, EAU ORIE»
FEEAEMHILI-Z EDIBIL 22T, Day 745
Day l4@iE#i, CsA & CsG o2\ TD &4, 40mg/
kg/day DHBE TR L. FOBEROT L%, £2
WWiRT. RABEOGEEE, 4 UeEpoEs10.50 8
I LW EAU Z585E L7z, CsA iBHBRF T, 4pudh
EAU #RFEL1=7 » M3, —H, CsG LB T
x, 4PN 2 UASER11.58 Bic EAU 2 BHEL 72,
2. CsA, DRU GRBENBEE

B oo+ 2 8aHE, £ To Day 046 Day 14 %
TOBREYZT7y itk WTiT-7, 315, &
BHos .t 0OBREFROA 2 7251, &< EH
IhEREZITuRVWREBROMNERS » 0BT
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iphaad m R Ei 35 7 Eromis i :
6 HKEEOavIe—ADTy b OFFER T [ 8a CsG 30mg/kg/dayic X h L2 F 17 »
o HKREKERCRME % F S S, hematoxylin- F OBRES | ERORBRER CREEELED, B
eosin ¥ % 33 Ha4 { FebieL, hematoxylin-eosin ¥xfs % 33

7a CsA 10mg/kg/day iz X h &2 ZF Fic 7 » 8b CsG 40mg/kg/day ik h B E 215 »
F OEFES  REEL TRy L TEY, b O BRI | AR OZRRZE b B OV O SR AEAE
Mg ofatri—MeE L TE D, LIk ERDLIBEZALRDLISN, T OBEEREL,
fELBbhbEzAL@DBHAS, hematoxylin- hematoxylin-eosin 35 X 33
eosin Hff1 X 33

E7b CsA 30mg/kg/day i & D &1z 7 »
P OBFES  REToEREERUCHEKCETS 9 CsD 40mg/kg/day Izt b bR Z 5 » b
WMERE 1L, FL < R®» Hh 5, hematoxylin-eosin H DOEFRES | EW O ARERCRET YRS, BE

& x33 i kA ERH TV, hematoxylin-eosin Hxff X 33
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i, S TEMEBARIIEE T, REZRBENC, Bk
LN ROEMRMEO FEMELXRLZ &0 TED
(¥ 6)., —7, CsA WhERFTIX, Smg/kg/day Tl =
Yher—ADFy IR EEEEYED
7%, 10mg/kg/day o TS W5 » + 0BT, B
2, BHEFRBOIM R UEA RS C et &

9/9
0. 05f o
a
£ 0.04
i
=
>
B 0.03f
@
2 0. 02}
s
g ——o CsG
3
s 0.0 O====C CsA
0_
0 14 28days

Post-immunization day

a M, E (o Yi-hoRER () ¥R, X,
LTFiekswt, cofE (g) YhoRER (g
#U/B &15,

mg /@

0.5F

— CsG

O==mal) CEA

Pz-Microgloburin in Urine X Volume of Urine/Body Weight

1 d

14 28days

(=T

Post-immunization day

c fitdhid, RAD g-microglobulin #E (mg/l) =
U/B #FE U -tz 5+,

HREEE 1% 105

BIL, 0 ABOEECEREREHEE +F D (K
7a). CsA 20~40mg/kg/day & X h @A EICTHHES
nic7 o FETIR, ZORENFEFICH o (HT
b). £ Z A, CsG Tix5~30mg/kg/day IZ THEES
hicF o POBICE TR, HEHEIALL, ik
ERMBEUEMFEMEO EEEELY 52 ENTER

mOsm/kg q‘\
\\\
2000f "‘*-~:=-B

[
£
[
D
s
L
o
2 1000+
[
a ——e CsG
(%}
'g O===<0 CsA
E
d
o

0 L

1

0 14 2I8days

Post-immunization day

b K, RBEHE (mOsm/kg) #Rt,

mg /dé
S
2 0.2¢
=
=
[=3
m
i)
£
=
s
£ 0.7
o
2 *——e CsG
@
£ O====0 CsA
=
c
QE!
5
£
g 0
© (. 1 I
0 14 28days

Post-immunization day

d fEEE, Rp2 v 79 =vRE(mg/dDic U/B %
FU(Er T,
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mg/dé
0.5
0.4r s
i

& 0.3F ‘?
= |
E B
£ 0.2}
3
5 o———8 CsG

0.1F O====0 CsA

ol

0 14

2‘8days

Post-immunization day

e My, Mz v7+=vBE (mg/dD DELRTR
G o

vz e AHY) v GRODORBWECDREES S 5B - JIEfb
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£/day-kg
. 10
£
.20
]
=
>
T
0
a
8
59
o
Q@ *—= CsG
(6]
_ag) Om===0 CsA
<
o
g
Q o+
£ . )
0 14 28days

Post-immunization day

f i, 2v7a=vr 9735 vR ([/day) &
# (kg) CTHRLAERZRT,

E10 CsA XixG 30mg/kg/day Iz X h R F -7 » + O R R UIMLE DK
F—& EEIETNT0 B E=9HF, 140 B =HEE, BEE=-WmERTHE?
BRI EWEZERRLT WA, X, -3, BEEEVRT,

(4 8a). CsG40mg/kg/day wTHEEEERic7 » +O
Hioks\WwThTne, CsA BRIk TR bR
X5 B kA @EH (R 8b), CsD Ic TS hic7 »

OB BEEYRDT, HBEHLELTH-T
(X 9).

B0, AZAEV v 2 —2iC X hEER L 72480
R L #IRMmA AT EE L BliEo S hdo 7 —
# =%t BT, BHEN (08) LEEER (14
HB), ROWHGEHTH 2AM (288 B) ofEofERy
RLte, ¥F, EYL-VORELEREBER, CsA,
CsG BREMBIC I\ T, RRHAEEC D -1, K
EFhERRBLRESA-7(® 10a, b), LaL, KF
B.-microglobulin {%, EHEEEHICE W TWThORFIC
BWTh ERLTED, RMETERED e H OFER
sl IhTwaz EAFHEAS (K100, R
BEOME 2 v7F=vORER, B—E08REi
B, o, 7VvTF=vr VT vAL, HER
BresuwTtE badnhof (X10d, e .

3. SHRIHT 5 EARG

CsA, DEUGHBED, 52% 7 o F DR

Fd4  SHEICHNT HRERE (7442 MR

ERERI B

Skin responses to S-antigen

D Dose (mm in diameter)
THE (mg/kg/day)
Arthus DTH

None — 27.5+1.3 25.0%0.1
CsA 10 17.5+2.5 0.0£0.0
CsG 10 28.0x5.6 6.3+1.9
CsD 10 23,752 17.5t2.5

SERCY 2 285 BT, SHELHNTZ K
WEGE R LR AR 4 orT. BROUFIRE
FOBEEY mm TERELALLOT, 10mm Ll ExEBE
&5, SHIFEREE, RKEEO=a v v —AFTRH,
W7 Ay ARBRODTHRIERZRLTW2, —F
CSARUGrRTEEIRLT » L, SHIERHTS
BHEMIED 288 HEl EhTw5b, —HCsDic
i, 2ok 5 nEER IR bt o,
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IV &% #

CsA i3, T Vv BRABRBcd+3 & &h, S
BB EAURT e FOSE S BRI L, #h
TR R AR BT L B pUOIENTI e b e oy
b, aHEOBTREZEOFFHNED b B, |
2L, CsA ORERLUETH 5 CsG RO D 1%, CsA &
[FEE O SR EEIEIE R % b, BEEEL CsA i~ &
WEBRBEIATWAPD FBeid, 2O LeBETS
2z, CsA, DEU'GDF » + @ EAU T 5
HIRh SR &, BREEORE A~ ERAHT L .

ORI, BoBERMCLERARA LR, ~—
Fzy PRCHLTHREDOD B LHBHE I LT
5'9CsA »3, o EAU #iflgRicksvCR bish
Th -7z, FlziE, CsA dmg/kg/day (X, CsG 20~30
mg/kg/day & B L EFRZEOHNHE¥FELT, EAU 0F
FED RS AEMHEIL, =612, CsA 10mg/kg/day L)
b, CsG 40mg/kg/day ® i\ T, EAU %
FEX100% MMz 7, L, CsA R G EHENIF v b T
L EAU 2RIEL T, £ ORERBETH -7, CsD
i, MRl R S b Do, X, CsA RUSGIcE
W, BE®THB X D oS T—Eo EAU #14
BEA/ B, 202 &1, Induction phase 735D
#hHED LI BT, effector phase L5 T4, EAU
HEGHEBTFBENBE VS ETHESE, DL
i, EAU B#IEMHIs ek Eezwdd by, X, #ih+
Lo NBREORBEOEZE D -LFRLELT, b
LAHAEEKOEY, HECEAHROEZENSHE LE
zbhdh, Toftuz, EFoOEFR~ORIICER
OHHAHEES DS EBbh3, ZoficowTil,
BifE, BFEAXEELI-Z v r oMb oEROEES
WERTLTW2LATHD, JMCTHREDTE
THh5b.

CsA Iz X 2 BofEE L, CsA HERRAICHEH 2 i
B LTS BN, WM TR EE TR L LE
BT i, &< OfERERMIERT 22 - T,
—EICiE, R OBEE A X LEM S BE Sh
HLoCotc, BEMNEECL-TF|ERBZEhS
Elbo E i WAL, RAE TS COETH 5,
FREREBIC L ZOEMABLEE DB FofE
D=—Hh—& LTI, R B-microgloburin 7 v 7
F=v, RUMEsv7F=vRE, Ibicsv7+
=v 2 V7 7Y AOHEBAEEIhTV5, Bb, R
MicKED CsA #ERT2Z Lt 2EEECL Y,

HE&EE 91% 10%

I OEKE R EEMC EREL RS
L5 otch, 5 LIRBENEELEES LENDH
B, ZHLeEERS|ERIT I LA v Lol
BCsGidichTwabidTths, LirLzoCsG
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