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BLZ IREEFF—2OoML YA, O
B FF—2 oML YLy PAORKEBHE T
o7z (K1), ML BHEL, 4, 8, 12, 48
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BB Cif o7, HDNAXMDNAZ1 0, 1:1,
1:10, 1:105 1 :105 1 :10¢&EEMICAMR
L7z I VEERL, 10pMol®Y-chromosome”
54 <— (5-GTA GGT TGT TGT CCC ATT
GC-3'and 5-GAG AGA GGC ACA AGT TGG C-
3') £10pMol®GAPDH 794 =— (5'- GTG
GTG CAG GAT GCA TTG CTG A-3'and 5"
GAT GCT GGT GCT GAG TAT GTC G-3") * %
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Fig.1 ML VLY h~OREREBHON R
BHEZIZHEOBEOMRTH L. KEOEHEIIR >N
o e, RENTEORERT. ‘

ERAEE N Wi [T BRY L SE B
GE) Bl B B/ BE/ER BB
1 0/4 0/4 0/4 0/4

4 0/4 0/4 0/4 0/4

8 0/4 2/4 0/4 1/4

12 0/4 0/4 0/4 2/4

48 4/ 4 3/4 4/ 4 4/ 4
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THRCLFlIIED - 72,
REER ML YLy NOBOBREBETIZIA
BITHREREBRE (1 ~48H) FTHMOELIIRS
hWieho:, B1EBBHZIZEDT v FORKEOE
BHERLTWVS, LYY FAOBOHEBRE
HIEMIERRD Do 7.

BXiEE KNEFEEGHIE 1 BATRLICREOE
BARD OGN, 4 HTHEEENER L. FOER
BEIERERIETI CROOL L -7 K21k
HBLIEL Y POHOBRKBHSE 4 BICBIT2
BRXBBREBRERL TS,

Fig. 2 #BBHE OB R
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g23hikzw,

PCRIC & % % X S1&if

1) PCR#:DMH KBS 3Fifl

HDNAY ~ 7V ZPCRT30% 4 7 )V CTHIRH Y
VETERKEICTHET S L, 148bp L 197bpi
2ODDNAN Y FRBD LN, ZhZEhoN Yy
FODNAMB B X, 148bp N ¥ FiRY-
chromosomelZ, 197bp’S > FIZGAPDHE —3% LT
W=,
PCROBHEEIZOWTHEDNA L BEDNAZ BA
L7z Y I VEPCRTYH A 7 VEEE Z L35 ¥R
L7z 2694 7 VCRMBARDID 2 KONV F
BARWBCTH o7, 3044 2 VD% 7T,
148bp’s ¥ ¥ (Y-chromosome) X197bp/s¥ ¥
(GAPDH) L W#i3 5 &, HEDNA : HDNA=1 :
1% 7 VOBEITEEMEES, 1 D 10TIRA%IC,
1 D10 TR ICBZE S, 1 10°CTH M
BTHo7 (M3). 3544 7 VTIE30HA 7 Ve
KBRELBEHBREOREZRDONLEh o7z, Lo
KR LY, APCROMDNA % M H W BE 4 BB R
10100 (01%) B 7.

2) UYRBEOXFAY XL (£2)

MLVIELY PNOHEOEEBH TIE, BHE4
BT U ABEOETIEBOTEA AL S
Nhh o728, 8BIZBWTMIEIZ50% L 128128
WTHIRIZ50%DE A TH X S HRBD bz Wk
LY VIS BHEBIZE T TEMBWTE
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Fig. 3 PCREEOKRMEEFM (30 cycles)
Lane 1. DNA ladder
2. Male DNA only

3. Male DNA @ female DNA=1 . 1
4. M:F=1:10 '

5. M:F=1:10%

6. M:F=1 :10¢

7. M:F=1 :10*

8-13. Lane2-7MGAPDH band

Fig.4 VY HBEDOFAY XA
I8 (EFF—DolL Iy FADOBEBH) T

DB A8 % DPCRAT R ‘
Lane 1. DNA ladder.

2. Thymus

Lymph node

Spleen

Liver

Humerus

Left tibia (non-operated side)

Left gastrocnemius muscle

Left leg

10. Left foot

11, Thymus GAPDH
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F—MIIRB S N o7, BHIBIETE, W
B, kR, BFER, ) BT RTICREL-RIR
BEoxA5hmMans: (K4).

3) B, BN, EEABOFAY XL (£3)
LYYy IO BREBRTIE, B2
HAETRLIYEZ Y OB, B, HRAICIEF2AT
D NG Do 2, BHKA8HE TIZEFIEM
DOREF L ERFICFAIFRBDLN. LarL, #
WEM, HRICEREHERETLHAD F 451338
Do holz,

865 (2003)

TR RS R R ’EHA

CCGR) B/ BE/AR BE/ER BE/ER
1 . 0/4 0/4 0/4 0/4

4 0/4 0/4 0/4 0/4

8 0/4 0/4 0/4 0/4

12 0/4 0/4 0/4 0/4

48 4/ 4 4/ 4 0/4 0/4
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AL TOE B R B

B 5 40 n M KBEF BE TR 2 RE HES =i
) 2l e KE
1 4 0.1 0 1 0 0 0 0
1 0 1 0 0 0 0
4 4 0.1 1 2 0 0 0 0
1 1 0 0 0 0 0
8 4 01 1 2 0 0 0 0
1 1 0 0 0 0 0
12 4 01 0 1 0 0 0 0
1 2 1 0 0 0 0
48 4 0.1 0 0 0 0 2 1
1 0 0 3 3 2 3
10 1 2 1 1 0 0
50 3 2 0 0 0 0
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A XA
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DOBHHASE % OPCRATR
Lane 1. DNA ladder.
2. Femur ; distal to bone junction, not included
host bone
. Tibia
. Leg skin
Plantar skin
Toe
Gastrocnemius muscle
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4) BHHOZS 7 b X AY XA (F4)
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BEICIZI2AT LYY Y MIBOFIRED S
N o225 48 TIE1 -10%HL Y ¥ > M
FLCEBR STz, BERER X128 F TR bk
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CERPURTH D EBRRTVAS, PCRERZFEFIC
A BODNAZ R OSBRI TE, BRI
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i, AR —HDOT vy FETHBRERZITY, Y
ek 75 4 v —%AVAPCRETH X)) XA &
filiL, EDNAZKRIMTE 2 EMEBRE XL [ 10°
(01%) Tho/tHEL TS, AFEDHHER
Tashiro > D HFEIZHE U 7-PCRETH 5705, HEEL
BREEB/BLZLDIITIAT—DFFL Y 2HERL
7z. Shirwan 59 lZLewis7 v b /0B HEE
BT, Lewis TRHIHCbEZFREN 774 ~—%H
W72PCREZHE L TW5. Elwood &7 (X KA
WZBWTHLA DRERETFZHIET 570 2 KED
Nested PCREZHWVWT WA, MhDFHiEd FF—
MfaZ BT 2 REREIZL 110°THY, ZOK
HBEREIIARED B L ZIZA%STH 5.
BHRBHEDOZS 7 PF XY XHIZDWT, Zh
$ CEOMNHECE R L RERER SRV,
Porter® iX, WBHEZEIZB v TKaryotyping
TechniqueZ W TBHEIFHNO FFr—#ifsL L 2 ¥
IYMAREENL TV S, ZhiZizMids
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Hybridyzation®iZ(Z1F100% 2V TH A 9 A5, #
PR TIRZELEW SN TEY, HybridyzationZ
BETIT2b0LEXOND. AWRICBITSYY
k75 4 v —% AV :PCRE:Z, HMMICAST
IBORISTRET L, Ml & Mo % € B
WMTH5DIEBEVPETLHFETHSL. LrL, ED
FF—Hfas L vy MlIRRICER I W20 LW
) MR RSB A TR CTH 5720, SHBMS
VAV z =y 78 ERCTENL T LB D
5.

PUFTASHE (I 5 BH-YHEORHE
FEBHICBWTHNOEIZE 2HYHEORE
B B T CICIERRE O T
#AENTWVAS, Eichwaldb™ 2id, <~ ZFR
BB CTIIH-YHRIZLTRIAL, BHBEIZEHK
EharHHZRL]., Chenb Wi, Sy FEER
HTIERHOMEIZH L DDOHYDENIIBITS
BREERCEESh2ELHEL TS, HYHR
FEORBIIBHMESBHBSCRRNTHY, Th
FCHBEBHEICELTRELRANTH 72,
SROERTIE, NEBHEEFVTEIPLRIED
BH#Z1ETITEIHYREORRIADONT, #
UL DIEMIEE, A, FKE R EEERAL I
ALTwhdol, HYDUEORBEIME L W) B
WETRAEL LD, BRLVI B OMTZ R
RBRETRAELZVO»S Lk, ZOHEHD
128 LTRELZLEMS A ) X A ORLAHRN
Kha, REBHIGUEBREE R ) BHABICE

EEBEMBCNT2YREHKD

WLLDFA) XZLEZRIELHMEMEA LT
WhWeD, LYELY PRICRELZF AU XA
Z/RAHBEEATMETHS. MEBREEICKLL
FAYZALNIBHBIETHRZEY Y HELT
WD HN7z720, MinorlEORBHIE S EEFR
BRIk -7-05b Lk, Matenzinger H% © %
BHANOFHERFAFEEZHBS LD L)
DangerdiZ#M L TWw5., W TREEZHTT
LZHEELDFMBRIIF LA, MEBHEL VI
TOBWEL LD EEBZDODDINT 5RBIZYIH
MU ZRIFIZIELALEL, HYRESBERL 2V
oOxdLhkwv. 5, KKBYWEHVIEMER
N =AY (W L

i iERO FF—flanL Y ET Y MRS E
Ih I CHSBBHEOERIVNIE TR, EHEF R
VALIBHRESEETNWIIEREICRLTAZ L
AEEIhTwS, L, REEEIM LI
EFXYXLOBRERHAHICIRELENDEDHD,
CORERIBHEEAROBBICKECHETLEER
SNTWwA, Tashirob? 39 v MIFBHERICE
W, BH%60H TRMFI AR T NITI00%CF
AYZALPRUELZE2HELTWS
Furukawa ™ i35 v MOBREERIZBWT, *
AYZLRBDOONEo72EHMEL TS, KHE
BoNEBHEEF VT, BHE#2 » H2#8B7T 5
LERIESEOF A XL BBD LR HED

| BB TH L EHKIES  ORSERERM Z B

BNICEATYS72D, Fr—flaoLyExy b
M55 F A~ O FEE L OB R SO & BT
2L, FVEHETHLLEDNS,

SEDOEBRTIEL YL Y FHNTFERAY LLADR
ST BB RS IOV TIZEERD 5 4 R4S
bh’: (F2, 3). BETOFAY XL 8HET
2/4% %Y, 12TIZ0 4 LET L48HATI
34 LHEMMT AL VL2200 EROKR
Lotz Uedab® ZHFBHHZEOF 2 Y X LKL
REMBRIICERATLAIFAY ZAEFF—HNORK
RINFAIATL YL FOMATRRICAS L HE
LTW5, RiZ, $2HIBREBBIICAEL, FF
—HNORMEBERMBERBERIAR LT ¥
2R BATHEFHBELTWS, SHO 8 HTHERIC
BRoNFA) XA ORMOF XY XLICHY
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RhoBB SRR EZ) U BEBICBE LD
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ArEzbhiz,

BB D Tashiro 59 OFBHEE T, FF —Hig
0 IR CIRRD SN PHR TR,
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BHEBRTFF—MREAL ¥y FOEEHTE
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B, WA A ISPRELT LI LERL .
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FPRBHNICEIT2CLEHFLYEZ Y MO
Alloractive THIROAFEHALZ 726 T LBEXRT
BY, COMBHE AT REEREOBAINLT
HELRARLEEZIONS, '

B LT, FF—MAL YT bR
BERLEHEICEDONLDIZEFITHERIRE,
Pittenger 52 I3 FHICE T h 5 KL ERME
PR RN S BRI LT AR R R LT
D, COHEENL FF—BHEBPROFHIFL I EL
YN OBHBOREEICES FRFEMBEMHELT
WHEEZ LN .

BEBHIIEHBHLFCLHEZEZTHEELON
5. L2 L, FosterH® PR+ 5L By, BHE
MOREIMBLEEBHT - DICHEOX XY
AAHHEL B 72DFlow cytometry® -4l Tid B8
BHZEOF A ) A LDOREIZIZIZ0%U ETH -
7z. L&L, bhbhdOPCROFM Tl BEO
F=FTEF AV ILDBEEIXIONUTTH -7
B ORI HHPWEE (5B L MBS
TRFIAVZALDBEIZKRESHEEDHSLLHTH
o7z, & BliZFoster 52 (3 F BB IC UL BN %
TOWRBERLEAL., COZ Lo NEBREIE
BHOF )7 —-TRH 2P, BEBMEEIEBRL T
T hEHOMBIIEIRESLVWEEZZ 5N,
SuzukiH® &7 v b KEEE 2 MEWMF & THBHL
TEHBHOEFTVELTWSED, FXYXLDORK
Vi3RI h - 00, FEBHMTOEZIF >R
TRV EHRELTWS, COHRERLFAV LD

AT Th D LS EFFHD LA,

PR HERIC B T 2 BEAFAOEBEHila DBk
WA NOSEEMROL Y ¥ ¥ Ml
L AHBBRIARIIERE ICHRBEOERTHS, &
DZIITEFA) LAIIOVTIE, ThETHER
MTRELABKOFNRLIZZEZON TV RVOR
2L DL E RV, Porter® i3, BHBEEICE
W RLIF P O BRI & K I o0 YR I 1 RIS
b7-) Fr—REZ R T 52, 7 v -#lak
Eo=rsu7y—YROMBIEEBIZLYEL Y b
HEOHMBBICEBRING LABARTWA, IFRIZE
MFNTOSRBMEATTRET, LYY Y FHXD
MR ER IS Z &4 SRABIC P —Mlnid 4
H#TahEE25N05%,. Hrubanb® XL BHEET
BiLo=zu7y—Y, BEY V258K, <A M
RV Iy FHETH 545 LM, m
BN, K50 MmE MR IZ KA F
F—HETHLEEZRL, OHMRIEATIIERE
WChloTH—MR»ERFE LT, Loy b
RIZEZ2BBIETLEZVOND L,
BRRIE, AREREICIEE TR AR &M B R & R
TAHREGHEBTH S, FREMIZ, FHAETER

© HORGEEERME & v ) R ORED b itk

ENp. AEBTRNBEBMEANOREBHEEOM
RE#RARLZHELMC L. BHEFMICEIZEUY

CBAER BN B Z OF PR E I B R = R

L, FizicBAIh-FREMR EREG 2 RET
2rEZONS, B 1ETIBEEPOEMK
13#950% 0L Y ¥ MIRBTERIh Tw, 2
DOREFRIE, B2 2T -BHIERO RN, LR
NB2EEERLTVS, ‘
RREEEEZZISA, HOHA, HOBHE
2B EIEEREROBEIMK T 2HBTDH
5. ChETOHRPBESTIE, BEHIIXES
ru7 7 —=YBRBALBBENLY AL AL VB

 WEMRERET 5 FCHEB~OMLE ERET

PREATHLEEINRTVS, CORARBRETHE
5 VIEBREHRHNTOATELTWAHET, B
HOHHEZZDTIMBORAZENESATHY
. L L, ELHBELEOEBRTCIIRTD
RS HAEO—BEF 2 EIMH IR TV B,
T, YR M7 4 TIRBERICHRRENEL,
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ZOBMEREICEVWHBEENE LTV, REIC
BEEFREI B LY, HfFEMRON
EBHFAELL, ChICH LCHBEERMRE MR LY
BAEZRTRAV RSN, DEHHREMRLZ L%
SRR I X 2 S R L ERMA D 5
BRRERHZ LWL B olz, AERTE
MENLBEOHHABLTIET S UL HH&RARO
MERBZOND Lk, FHBECLZRE,
MEMLIC & 2 K8 ML PR 0 R & 5 O R 43858, it
Wi & 2 B X ) BHHRBROBEIE L
EEZOND, BAEMNAET Y OODH D MRS
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Detection of Chimerism Following Rat Limb Allograft

Ryutaro KURIYAMA
(Director : Prof. Shinya KAWAI)

" Dept of Orthopedics. and. Human Science, Yamaguchi University School of Medicine,
1-1-1 Minami Kogushi, Ube, Yamaguchi 755-8505, Japan

SUMMARY

Chimerism following rat limb allograft was assessed by a technique of molecular biology. Genetically
inbred LEW rats with a defined major histocompatibility complex were used and their vascularized
whole-limb transplantations were performed between pairs of rats sex-mismatched. A semi-quantitative
polymerase chain reaction for Y-chromosome following the sex-mismatched whole-limb transplantations
enabled us to identify the donor-derived (male to female transplantation) or the recipient-derived
(female to male transplantation) cells. The donor cells were detected-in recipient lymphoid tissues at
48 weeks after the transplantation and microchimerism was concluded in récipient tissues. The donor
cells in the grafted bone, skin and muscle were gradually repopulated with the recipient-originated
cells. Because limb allograft tissues include the bone marrow, a source of cell-supply. systemic
microchimerism is concluded in recipient tissues and limb allograft tissues are immunologically useful.
Since bone is a unique for generating the organ with mesenchymal cells in the process of its
reconstruction, an interchange of cells from recipient progresses in the early stage. This study
indicates that organs of muscle and skin which maintain their constancy by self-regeneration, also show
the potentiality of graft chimerism.
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