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Optimized Total Body Irradiation for Induction of Renal Allograft
Tolerance Through Mixed Chimerism in Cynomolgus Monkeys

Masaaki KIMIKAWA, Tatsuo KAWAI and Kazuo OTA
Department of Surgery III, Tokyo Women’s Medical College

We previously demonstrated that a nonmyeloablative preparative regimen can induce mixed
chimerism and renal allograft tolerance between MHC-disparate non-human primates. The basic
regimen includes anti-thymocyte globulin (ATG), total body irradiation (TBI, 300 cGy), thymic
irradiation (TI, 700 cGy), splenectomy, donor bone marrow (DBM) infusion, and posttransplant
cyclosporine therapy (CYA, discontinued after 4 weeks). To evaluate the importance and to
minimize the toxicity of irradiation, kidney allografts were transplanted with various manipula-
tions of the irradiation protocol. Monkeys treated with the basic protocol without TBI and TI
did not develop chimerism or long-term allograft survival. In monkeys treated with the full
protocol, all six monkeys treated with two fractionated dose of 150 cGy developed chimerism and
five monkeys appeared tolerant. In contrast, only two of the four monkeys treated with
fractionated doses of 125 cGy developed chimerism and only one monkey survived long term. The
degree of lymphocyte depletion in all recipients was proportional to the TBI dose. The fractionat-
ed TBI regimen of 150 cGy appears to be the most consistently effective regimen for establishing
donor bone marrow cell engraftment and allograft tolerance.
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1. EERENMD

& E3~8kg ® cynomolgus monkey % 36/t {i#
AL, ZhE FF—8LUfvyExy Mo,
B —, vy bOEAEDLEIE, ABO L
WA DA B X U cynomolgus leukocyte (Cy-
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ATG: Anti-thymocyte globurin
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1E300cGy 1Bl & Lz,
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T50~80ml, BRI & L C0.5X10%/kg DL E
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R GRS & mixed chimerism, $E#IE, 79 7 NEXE

B WA ik g | omixed s AR (H 5D
A | mmst(-), MBES (- | 2 0/2 2/2 |47, 61
B | 58 (+), KRB ()
1. £BIEE 150 cGy x1| 1 1/1 /1 |56
II. &5MEs 125 cGy x2 | 4 2/4 2/4 | 37#, 50, 90, 155*
M. 45 150 Gy x2 | 6 6/6 1/6 |37, 196*, 198%, 406*, 771, >935
IV, %584 300 cGy x1 | 3 1/3 1/3 | 147, 174, 834*
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3) ATG

Horse anti-human anti-thymocyte globulin
(ATGAM, Upjohn, Kalamazoo, MI) % f&A#ERi
3, 2, 1HuLLIE2, 1, 0HIW, &KEIRK
1250mg/kg/day &5 L 7.

4) ¥y 7 uAKRY ¥ (CYA)

BiEtk 1 HH W 15mg/kg fiE L7z, £ ORI
I8 B 35 23300~500ng/ml 2 5 L H WREE
PR L, WE28HE TERES 2HIEL 72,
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(Becton Dickinson, Mountain View, CA) %
Fi U 7z, AR MBI hypotonic lysis 2 & D
FRIMBREFRE LU TR L7z, BHERICH o2 U®
Cynomolgus monkey £ XD H 5~ AP
F HLA 72 2 I Hif& (mouse anti-human HLA
class I mAb) O /NAXNVBSERL TH W, §
Fc RN 7 a—F vtk (MGH
David Sachs &% L W fi5) AL, &IV
vrxy Ol NP RENTE
O —FNVHAEEMZ T305M 4 CTRIGE®, %
D% fluorescein isothiothianate (FITC) 2%t
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HOEHE S <, VY By bR
&, FITC #EHEE OFE I & D g ZikA0 U7z,
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FrE L7z,
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10%) & IREHRERET U 2RI >/ Bk (2 X10°) %
BAELTLHMEEL, 20874V =7
(CH) 837 £ ¥ > (thymidine) ZH5FHRICINZ,
o SHFEIEE LI, Vv N BRIZT R aREL
TZ ORETRE 2 HIE U7z HE Y > 3Bk 2 iz 3,
WERY SR A REERE LI b D LD L > T
stimulation index (SI) & U CFMiL 7z.
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—73, 2#Nc700cGy O MRS & BAEET 0 i<
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¥, BRE%S0AH s, LT,
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NEE

B-1#25 B-1V B 81 2 RS0 A mEkE, Y
YONEREOBERIZAL R 2 B LUK 3 2R L
2. oo L5, &FcEiER 7 HE
Hite 5200 HEIR IS 20 T HIMER, Y >/ SBkD
WADR S, BEHEEICE L CREEIE b iR
7> TnbZ ERRENT.

2WRLIzEBY, BIE(150cGy 1 [0S
TR ILREOHMERBEAV B ASNTzDAETH->
7z. B-ILBE (125cGy 2 [EIfRED T [MmEkE =
E ERAE T, 1,500/mmPLATic T4 3
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BHEZEHN
5  FRMMANZ BT % chimeric cell DEREHIZ(L
UyoREREEERIZ 7T AR LY, ERIEKZIMEBE L VEMLED, 20HF%BKE—27 &
Zols., ZORIBRRZWCES L, STHUBEMRE A2 o7,

FEERLZHETBICRE->TWRWN, 2Dk,
FERIG A% 2 2358, B-o &0 L LB ORE
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21T\, chimerism 2558 3 2 AELF 216N
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o TEk, DR, %3 Cobbold 615)73>
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X, ZhIz700cGy ORI = AT 5 2 L
&0, &5 EEHEE%300cGy FTRELTH,

7 AREEEICB ) 5 EEANFEINL I L
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DOPIMERFRAE G 0, 20 THMMmz A5 & Ui,
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&i& {, %7z chimerism 3 &FlIcFE I iz,

DD 6 BIb 5 FlERAEEL, Y //\ﬁi
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