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FK506( #2702 AR)&3Ia7x /=)l - E7=T4 NV
5 v MU R FERS RELZ 330 B3R5 B DR ST

i

T699-3211 AR IR T H 717 = RS T = 51356

W82 Jv FNERMORBHEETTIVEALY, FK506& Mycophenolate mofetil (MMF) #fA T ThO#
HEREEGOEBRESIC OV THREBEZHICTHEL, ZOFRAMICOVWTESL .

ACI rat (RT-I") D#%f%%, Lewis rat (RT-I) OHEIXICHEHEL /= (n=15). #ii&(: FK506 1mg/
kg/day, MMF30mg/kg/day Z & R1%5 U 7=. % 7=, Lewis 7* 5 Lewis NDREZRBHEETILE1ER L,
a>rO—-BEELE (n=15). EE & HICHTH30, 60, 0B BICSIEY D, BHERDERE, HEA,
&, B% Buttemeyer 5O rejection grading scale (6t > THIESFAYICFEMEL 7-.

BEREBHEEIINRMICEREZECEEDIE o115, ZEZ3RD, ERRCOEEEZEHE
fo. —%, EIRBEFHTIE, FEEIEL, FBEREFERFEODHETH >/-. FEREFOEE
B D190 H T rejection grading scale (2 RE1°0.6, BN 0.4, 404, &EH0.3T, mean

rejection score ($0.43Td - 7-.

FK506 & MMF AT TOREBERIE, REDFIFIRSFH 5 ZHARICITEEOERRIC %53
HTHY, MRRABBHEOBRKICAICIIEEZHINELEEZ 3.

(PHE23F 8 /1 8 HZPE)

F—7—F:Fvy MUBENREERR, FK506 (¥ 709 AR),
37—V ET T4V, HERFIEEM

s

19984127 5 ¥ AT, WRHOABOTFOF
MR TbY . ZDH%20064 T TIZF27
BOFORMTEMIITbITWEY . La Lk
WIS L7z L) DN B EEIETH S
A, I OlEGBA L LT, K ERLT
VB EIEFWA 2w, F2ITEVwA WA R iE
PRELTVEI)ICEbNRS.

PLET, &4 13 FK506 & MMF & Off g~
TOT7 v MNAMMUEBHETVEIERL, €0
FERERVEFMIC BT, FRBHET IV EIZIZF

SOBBEESEON L ZWE LY. L
L, ZO—JTHETNOELAMEEDOMREFN
AL B\ TR UG A E LTV 5 2 & 230
7z

Z 2T, A, HE T VOIS O REE,
AIRAY, ARSI L, S E T
FHINTE W78 & BMGET L 72D THE§ 5.
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WCHARE G PR OHELZBHIMEZ A VERET
HY, SEIHBESTEIEREINT S
Hogy bERWEZ FFh—& LTI ACI
rat (RT-1Y) 2w, LY ¥y bELTI
Lewisrat (RT-I) ZH w7z, ZoMaEhbE
I2& D, ACI 2 5 Lewis ™~ O [ ff 1l 12 13,

major histocompatibility mismatch 252 S 5.

ACI, Lewis & % 12 8 JH i A 5108 i (250~
30g) DHET v MR L7z, F7:, [FEERH
ETFTNVEHIID 728, Lewis 2* b Lewis D[] %
BHMETVEERL, a>¥ to—uiEe L7z

Fr 7%

R T — 7 OVIREE CEA D, HMEFRREEC
& ety EREHW FP-o#klE
YL, KBEZX147 =Y DR T v L AGIKT
HABEET 5. ZOL XFOEMIITHLERV.
WHRIEA-0F 40 A TREL, Z0%, KR
BYERIR 2 A BEAREE TI210- 004 1B %I
TH&E L, 2EM#E% epineural suture |2 THRES
5. M55, WA ILE O RAFIRE & B4
L, BlZ#et3 5. ik, EITRVWEBRERO
chewing Z ki 72912, AHROER A v ¥ 2
FHEEEICRG LEET A, FEETIV, [
RETNEDICFABRD T ETET IVERZ1T -
7z.

T SEPNHIH
i #% 1% FK506 (1mg/kg/day), MMF %

# 1 Grading system for tissue rejection

a: skin rejection

H¥e b L7 %5 8122w Tl FK50613,
Muramatsu 5 ' O ¥ 58 TdH 5 Img/kg/day % IR
AL, TNEERERFEE CHEE, BHRNES
\2THES-L72. 72 MMF (3, Benheim 5° #3
Dol bHRTH o 72 & s L 7230mg/kg/day
PR L, BRI X T, S HRIRS L7
B, a¥ ba—k LFERBARICITRE
PIHFNIHS- LTz,

AT 7%

Bhii oL H T - 7. - FAERHE
7l (n=15), FRBHMET L (n=15) &I
30H, 60H, 90H TEhZh 5 PLd DR AR
1o 7.

Vil =di=a
I, &, KR H-BE 44t %, Bk 12 H-E 44t
Safranin-O 4eft % 17\ BEA L 72.

AL AR D HEE BOS DFEPEZ DWW T,
Biittemeyer 2328 L 7z [FFEDU B RIIZ BT 540
M SISO grading system © 2 HI VTGS L 72 (3

1).

%, ZOWRIIINGERER B EREE
ROKEEZT, BYEBRIESHIED ZHET S
N7z (No.99-061).

4),6)

b: Muscle rejection

Grade 0 Normal

Grade 0 Normal

Grade 1 Mononuclear focal infiltration, basal cell vacuolation
Grade 2 Suprabasalbulla formation, mixed infiltration

Grade 3 Edeme, vasculitis, necrosis

c: Articular cartilage rejection

Grade 1 Focal perivascular or duffuse but sparse interstitial
infiltrate or focal aggressive infiltration

Grade 2 Multifocal aggressive infiltration with myocyte necrosis

Grade 3 Diffuse aggressive polymorphous infiltration,
hemorrhage, vasculitis, necrosis or fibrosis

d: Bone rejection

Grade 0 Normal

Grade 0 Normal

Grade 1 Focal erosion of cartilage, granulation tissue

Grade 2 Multifocal mononuclear infiltration with rough surface
of the joint

Grade 3 Necrosis of the articular cartilage with or without
mononuclear infiltration

Grade 1 Periosteal infiltration and reaction
Increased marrow cell and partial extravasation

Grade 2 Nonvascularised intertrabecular space, irregular cortical
bone, locally nonviable woven bone

Grade 3 Edeme, vasculitis, necrosis




HRf @ FK506 & MMF % Jiv72 5 v b U R o Meat 109

woOR
AIHRHIPT S

FIRERARE, FRBAEEEILIC, 30H, 60H,
OHIZBWTHEBES X R SN0 7. [
BHRETIE, §XTOBMBIREZ D72
Lo LEEICG > 72 b D3 e d o7z, —T5, [
SBMRETIE, FH % <, BRI L 13T
FoNBlTho7 (K1),

PR HI T
4

(& A LD FFERARE RSO & B bE 5
AT 28072785, A AE L TWEETIVIEE
oz,

2 & A SHIBEED R SN R VwET IV

DAL (M2) %, % AR FITHALEKIC
X 2 MR (K 3) e 2R o 22k (K 4 )
D, TN 5T grade 1AM SIS & A L
7o FZREEA LT, KEEEEELT
WLETAHRHY (K5), grade 21778 L 7.

Wi #£90H T D FZJE @ rejection score 1£0.6Td -

72, [ARBERIRE TR UL IR0 7 Ao 72,
A
% < ORFER R CHAMESUS D P R %2 2 72

ol (K6) 25, MmEFMCEEOMIE
HAEALDLETNVORD (M7). #i#0
H T A D rejection score 1304TH -7z, [H
SRR TR SOS IZFRD o 72,

1 Gross finding. a) The transplanted limb showed swelling and erythema at 90 days after surgery in allograft. b) no rejection

occurred in isograft.
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[X] 2 Histological findings of skin in allograft. The skin showed few infiltration
of mononuclear cell into the epidermis (Grade 0). (H.E. % 400)
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3 Mononuclear cell infiltration was observed into the epidermis (—)
in allograft. The skin was categorized as grade 1 rejection. (H.E. X 400)

4 Vaculated cells (—) were observed into the epidermis in allograft.
(H.E. x400)

! L o )
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5 Bulla formation (—) was observed into the epidermis in allograft. The
skin was categorized as grade 2 rejection. (H.E. X 100)
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7  Focal perivascular and diffuse interstitial infiltration of muscle was observed
in allograft. The muscle was categorized as grade 1 rejection. (H.E. X 100)
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8  The bone marrow showed partial red cell extravasation and was categorized
as grade 1 in allograft. (H.E. X 100)
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9  The articular surface of knee joint showed focal erosion of the cartilage (—)
in allograft. The cartilage was categorized as grade 1 rejection. (Safranin-O stain;

x100)

UEgN
[FIFEASRIAE ClEE LR, HHNOMMEILR
Wi 7 I O WA Z RO T2 T VI R o 72
A, Ao EZ RO ZETARH Y (K
8), TN bidgrade1& L7z, #ifR90H TOF
@ rejection score 1304 TdH - 7z, FRBHHE T
IEAE UG TR T o 7z

[/q g

[EIRERE AR ClIHREHEIE, BRE HLER N~ Ol
N R W A RO Lo 7288, )kE
KEOVSAZBOLETANRHY (K9),
%90 H T DIk E @ rejection score 1£0.3TdH -
7z, [RREERERE Tl RO T RO 2 22 o 7.

AR OM£IOH TOEKHKLD rejection
score (B £30.6, P304, & 5%0.4, #5£%0.3
T, mean rejection score (30.43Tdh - 7=.

% 5

19984£127 5 » AT, HRMD AR OTF-0IH
FERAAITbIY. Z OFEGIE Sz BN IRk
HOa TG54 T VABARRTH o728, 27
HETYUMIIE T3, L LZzokia,
19994E127 A ) 4 T 2 B H DO AN O T [l 5%
i 24T b T LB, 20064F % TIZER27H1 D

BHTM247bI T 5. Swearinger 5% 12X
&, ZOH)LIBNYMICE-TEY, F7
LEHIIRET T F74 T AL DL S
NTWw5b. E72Ravindra 5% 12X % &, MUK
FMERBEZ 27218605 5, 126lIc2 o
MR ZE L2 LTS, 2o EIRH
RS BT o R AN, SRk 4 2 H
W72 FK506, MMF X, £ Ofh, X711 F,
rapamycin £ & L THWHRL Tz,

DU i ) e A Al 52 BRI B 0T B FE M BOG o #H
& % 19 3 Af 5 & L T, Biittemeyer 5 ) 2%,
histological grading system % 2 "8 L T8 1,
Muramatsu & *' 2%, RS I % o C,
Z O system & > 72 A BCETEAf &2 B L T
5. Biittemeyer © 13 5 % & FK5065& ] Hi ¥
5. (2mg/kg ZMitkl —14H H, Lifk, 2 mgkg
Z3 2 10) T oA AT BT,
mean rejection score A30.5TH o 7z &L s LT
%. —75, Muramatsu 5 (& 4% Ff 5 5 #01 Al %
M 7- R Ol 217> TH Y, WMk
FK506 & 15-deoxyspergualin @ ff H (FK506,
Img/kg/day % 30H, 15-Deoxyspergualin, 2.5mg/
kg/day #30H ) %47 - 7z FFERE R @ mean
rejection score 130.14& HUf 2 iE R S 7z
W5, B OO IRE TG o 72 L L
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2 Histological mean rejection gradings.

skin muscle bone cartilage Total MRG*
1
FKDSOT) 10 0 0 0 0.14
. 6
’?;‘]?ﬁ‘;‘fgy:{) 089 067 033 011 05
Our study 0.6 0.4 0.4 0.3 0.43

(*MRG: Mean rejection grading score, T FK-DSG: FK506 1mg/kg/day and 15-deoxyspergualin 2.5mg/kg/days
for 30 days, Yl FK-long: FK506 long : FK506, 2mg/kg, for 14days, followed by 2mg/kg twice weekly)

TWb, AKRHF%E T mean rejection score 1£0.43
T, ZHiE Muramatsu 5 Q&G L ) TH S b
DD, Biittemeyer H ® FK506FMH% G- L O Bif
GRERRON (R2). LaL, SRk~
DOFEBRTHIEMPS BRI L, RIEEE
WEBCES-ET VIR h o7

A OBMOBEIZIE, REIHF L LT
FK5061%0.15mg/kg/day, MMF (1 ~ 3 g/day T
HHERTW2Y. 4, KrixIhs ol
Tl & LT /2 FK506 & MMF % Bl 01
PEIMHIH & LTI ) MARTHI L TWw52,
SIEMHIFIB G Ich b 59, HERFENIE
J§ OIS Z BD Tz, SHZ ki, BUE
ik & Bbh s I o ORBEMNGFZ HERET
BELTH, PUEMEDEEZE O UG % 58
EZHHIT 2RI EEE E 2 SN

AREFFETI, BRI CRiRiE Sh, FEBIHK
b EZE TIN5 REWHIF % 2 P/ T,
L2 EAERTHW I 02b 5T, KFx
LSRR & 72 L OV OFEHM RS & 32072, AR
OF O FRFEBAHRFNC BT b EHE At
EHSOFEAEPMEINTBY, &I
D72 % FE = O RIEPIHIFI G- 25T S
ONBURTH 5. SEIIHIRERS XD
AL 9 B IEGRE R A, AT A D
AHER, L TRESTHOMRRVWEKRE
BETHY, hAMEI L TIL4T7 AR
ELEEBLTYLI 0L EDbNS. BUED K
IS %37 4 & AT T H % BRI FERS AL D W
T, SR TOGHRFOVPLEEERDL. ZL
T, NHOFORMEEMAS L IASERT 572
DITIE, X DRR TR EMEO E W SRIEEINHIH]
DHFEPLHE b S,

W ORR

1) 7 v b2EFVICHURMEBHEERE 17,
FERHEL DA SUE D &l &2 1T - 7.

2) My & o $E # IS T B IZ 13 FK506 &
mycophenolate mofeti ¢ 2 Fifi 38 @ 5 72 )1 )
Az L.

3) RS & o pEIIHIH] 2 fEB A L7212
b 6§, B IZIEE S 2 720
7.

I

a2 BIIHD, EEMELLHRHWZn
7o I ERRFHHE - KEREARHE BR)IIMH
YRRV LES. T2 0THEEHY
F LB EER SN2 S CICERICRE L I
VAV SRV SR s At LAY B e

KL OERIE, H16M H AR R 55 B 2240
ERIBOTHRELT L BABIEO I, I
IFERRS 70 Y = 7 MFgEE (11-602) DEIIC L -
Tiibh7-Z L &R LiE# - LET.
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Histological Evaluation of Composit Tissue Allograft Survival in A
Rat Model with FK506 (Tacrolimus) and Mycophenolate Mofetil

Shinichi NAKAMURA

1356 Misumi-cho Misumi, Hamada, Shimane, 699-3211, Japan

ABSTRACT The goal of limb transplantation, which consists of composite tissue
transplantation, is to attain good functional recovery without immunological responses. Many
experimental studies have examined the immunosuppressive effects of FK506. However,
few experimental reports on an immunosuppressive regimen consisting of FK506 and
mycophenolate mofetil have been made. We performed a series of experimental studies on
vascularized rat hind limb allografts with FK506 and mycophenolate mofetil. The purpose of
this study was to investigate the immunosuppressive effects of a combined regimen using
FK506 and mycophenolate mofetil on rejection responses to vascularized limb allografts in
rats. Vascularized limb allografts were microscopically transplanted from ACI (RT-F) rats to
Lewis (RT-I) rats. An isografts without immunosuppression group and an allograft with FK506
and mycophenolate mofetil immunosuppression group were then compared. Gross findings
for the transplanted limbs, and the histological findings of the transplanted limb component
tissues were then evaluated at 30, 60, or 90 days after surgery. All the grafted limbs survived,
and no signs of rejection were observed in the isografts. The transplanted limbs showed mild
swelling and erythema, but no mummification occurred in the allografts during the evaluation
periods. Histologically, no skin rejection occurred in the isografts, and no rejections of bone,
cartilage, or muscle occured. In the allografts, however, the skin was moderately rejected, and
bone, cartilage and muscle were minimally rejected. The rejection was graded as follows: skin,
0.6; muscle, 0.4; bone, 0.4; and cartilage, 0.3; the mean rejection grading score was 0.43 for
the allografts. The rejection of the skin was severer than that of the other components. Further
immunological and pharmacological investigations of immunosuppressants are needed prior to
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the clinical application of allogenic limb transplantation.
(Accepted on August 8, 2011)
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