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h o EBA~OARMIANBE A RMT 5 RERAE-, MBS LT, RBRBHEEECICHIrRY 5 &) TEB
HL1-BENZTh FhO sex chromatin [BERCEE L, o1, LEOHERIE, LROERERRTEM
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Movement of Corneal Endothelium After Penetrating Keratoplasty.
Observation of Sex Chromatin as a Cell Marker.

Toshio Imaizumi
Department of Ophthalmology, Twate Medical University

Abstract

There is a hypothesis that corneal endothelial cells migrate after penetrating keratoplasty from
the areas of higher cell density to the lower cell density areas. In order to confirm this hypothesis, the
author performed exchange penetrating keratoplasty in normal albino rabbits using four combina-
tions of sex and age and examined the movement of the endothelium between donors and recipients
by observing the density and sex chromatin of the endothelial cells. As a result, there was no
significant difference of the rate of decrease of the endothelial cell density of the postoperative grafts
between young and old grafts. In the experiment using the sex chromatin of the endothelial cells as
a cell marker, it was concluded that the endothelium of the rabbit cornea migrate from the young
grafts to the old recipients or from the young recipients to the old grafts. In the control study
exchanging rabbit grafts between animals of different sex but the same age the count of the sex
chromatin of the endothelium of the grafts and recipients did not change postoperatively. The results
confirmed the above hypothesis concerning the migration of the transplanted corneal endothelial cells
in the rabbit cornea. (Acta Soc Ophtholmol Jpn 94 : 928—936, 1990)

Key words: Penetrating keratoplasty, Corneal endothelium, Specular microscope, Sex chromatin

BUBIESR4E : 020 BEFHAAI—1 SFERAERBFEE 57

CPRa 5 A3LHSEA, 2% 3 A9HMGETRE)

Reprint requests to: Toshio Imaizumi M.D. Department. of Ophthalmology., Iwate medical. University
19-1 Uchimaru, Morioka 020, Japan

(Received May 31, 1989 and accepted in revised form March 29, 1990)



R 24F10H 108

I

SBAEBEE, B hi donor AEAEETH
2L L FECARRSLOFEREREIE L, F
o P ABEORER O L 512, recipient AIELE <, K
HHilan b OS5 R s Lo BEE T
WEER T, donor AEEETH - THBEHHERHELE
W EBHbBRAT WA, ThbOERNERL Y, £
B AR o donor & recipient @ PN B IR 3 E
DT, WEMBOEED G, Thbb, WK
HMlEE O % A bR MRS OE, Tib
b, NEMREE D VAE~PRELBE TS L0
RV D B,

ZOHREHEND DD, R ICARORLSFR
RABECHEGE CABEY RS EBEL, BHEMED
donor O M MIBARE, X UBHEIIBONEMARD
sex chromatin 4§82 & L T, donor & recipient o
HEMROBRBICOWTBERXT - -0 THRET 5.

IT SBGEE

1, XEXENY & FRER

EREH L L T=2—2—F v FEHBERETII6R
EA L, BRAOREC LY, #Hi1#E»5108%
i (young) FE, 1B HATEZ R (adult) %
®, A8BLIEEREM (old) FERD 3 FIHITie.

FEMLERE 7 7 — A 7 = < < v 25mg/kg DT &
FONFED <Y b AL E & —A20mg/ kg BEIIC X
BeRRREE & LA,

2. specular microscopy

BT 2 REBARBEROWNE, &L OHhE4
EHBILEOM CE#H6.98%) 1=, specular micro-
scope (g + — 7 —#&) AT, AEOFRTY
BYL, 247 4 L 224005125 ZMELL, Z0E
HofMEH oK%, = v &2 —2 —(NECPC
9801F2) =8k L 7= digitizer (BAH T T Logetic-510)
THZEL, AEMRBELEL:.

3. XMeREAEBE GR1)

BT donor & recipient O T, L EEHB X
VR D L Hic, RLCRLL4BEYOfER
o< b, FHICOVWTIHIBTomTLA, 1
M E LT, F—HE 18H) ORAEREDHEMES 3
F3BERE TSRS X O CAEBHL .

LBAEBEORAR, £FXROLABRCHLT, &
3, 25-G IEMET R RIBHH L THIEKEHER LoD

|
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donor ———— s recipient

age sex age sex

voung female ——— old male
voung male ——— old female
old female ——— young male
old male ——— young female

P BB B

2 Zvzz—pxie b ALy P BHEE

Papanicolau fixation

759% alcohol
|
509 alcohol 5 min each
|
distilled water
19 cresylecht violet—— 5 min
959 alcohol
99.9% alcohol
xylitol
|
microscopy by oil immersion lens
(= 1000)

b5, flith « WEOMBN 7 «+ 7V YR 508
Iz, RIBE~-21 v (1,000L.U./mD ##0.2ml FEA L
fo. WTe7ar v Naf0.2ml ZRiBICEAL
fedh, BEE6.5mm OEE) b v -2 v 2T donor graft
#ERL L fo, recipient DR B OLRARL B RIERIZ L
T donor graft Z{E8 L, donor graft # E\ I35
L, 10-07+ 1 = v AT 8 ~108HEERE Uiz, BETHE,
FEHFAY YTV T TF— 0.2ml HREETFcEHL
72.1% 7 b e e Vs L U AEE vtk 1 BEARL
1z,

4, sex chromatin BMENHE (F2, K1)

e BABEEMEE, graft 2BBAEREEL T
L ERFERL, BHEE4ENSILAEORCEE6.9
) I E A% specular microscope IZ TEI 2,
Ak & AR D 4 S RREE PR AR L, chE
#iE FT4 5% L, &5ic donor, donor-recipient &
RE, recipient DEICHTEIL, BEHICEFEMET
TAHBEMBEZ T A AR L IcsBL, chaxFE2
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Bl zve=—nr=e bty b Baic t 5HERNKEMEOsex
chromatin, X1,000 A : #AEA AT, sex chromatin 2 IZEL TAHB
nAaife (BER) 2L L, BECEL Wbl (EEED 1EEE L1,
B : Mo mEA EM T, ZOFEEoOCiE sex chromatin (Z4& bRy,

Fliczry=—n=bk b4 FVy bETsex
chromatin Z %+ L 7=, B%2011, 0005 D v v A ff
X OB 1T - 72, sex chromatin N AR
OBBECEL Tl Eh? 1Eo/MEE LTHRESH
A, MlAESA—RICRE RO ERMEEL, sex
chromatin 23 = DfifaoEcEL w230 (K1
Aot) oxkEEMEE L, sex chromatin 23fF4E
Liswb o (K IB) B X OBIEIcE L Tuwiv o (R
IADD)EHbbLVWOTENEMRE L, £8Kc
DT FDOH EHKFI500D 5 B, sex chromatin 735
ThrliROEEEEFTRTEDLL, ThEsex
chromatin [EtEER & L7, ARBELZETL TV oL
EREOABANEMBIC 2T, RSO FHTETssex
chromatin Bt R P-~, Zhx EWHFKEAEN B
Ja o sex chromatin Bk & L7c,

I # =%

1. specular microscopy TR

1) firdi o AER EEREE (E3)

WA DERED 5 B, GF (young), HE (adult)
I Ul (old) REOHBED FHNEMREE (/
mm?) (E3) &, Thfhd, 245.7+987.1(N=9),

3,838.3+772.6 (N=12), 3,190.9%+298.0(N=7) T
Hh, 2EOFROFEELS 807.4+845.4TH - 7z,
i X A MlewE(Y) o &k, Y=4,387.8—25.3
X (X : A, N=28 R=0.50) o—kERFEMRTE
bani,

2) BiIBEH -~ vEARIFIC X 2R EMREEO
I (F4)

BIEA~- ) VIEAR L EARD 4 88 oR Sk
DFEE s X U coefficient of variation & 4 fRic-2>\ T
WTem, Re4omL, EARETERLh 7.

3) e RAERMEC L 2WEMREECZEL(
2)

¥ (young) tEi# (old) MoZBMBEIEICE
5% graft O FHHEMBREEGR 2 oM<, old
donor % young recipient IZ & L 728 & © graft ©

RI  EFRGE, WH, EWMEROAPEAR

fl A 5 B (/mm?)
young 4245.7+987.1 | n=9
adult 3838.3+772.6 | n=12
old 3190.9+298 .0 =
all rabbits | 3807.4+845.4 | n=28
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R4~ ORI AR O AP R
W (/mm?2)

pre-injection post-injection

cell density(/mm?) | % CV |cell density(/mm?) | % CV

1, 2634.0 14.3 2572.0 12.5

2, 3242.0 17.0 2991.3 13.8

3. 3767 .8 13.5 4070.0 12.3

4, 3543.6 13.7 3443.5 172
mean| 32097 3%641.6 |14.8+1.5| 3269.2+641.6 |14.0+2.3

young recipient

4046.7 + 427.7

old donor
3223.0 + 120.3 l

grafted button (old)

2112.8 + 222.5 * 34.4
young donor old recipient
3668.5 + 216.3 J« 3209.0 + 104.6

grafted button (young)

2332.9 + 273:3 * 36.4
adult donor adult recipient
3713.2 + 433.5 l 3713.2 + 433.5

grafted button (adult)
2579.4 + 173.2 * 30.5

M2 ZHeEMEBHEITEOARMARERE (/
mm?)  *EER

FMRREE (/mm?) (N=6) 2, 3,223.0+£120.3%
52,112.8+222 512 (A %34.4%), young donor %
old recinient IZ # # L 7= 8 & © graft (n=6) %
3,668.5+216.3%> 52,332.9+273.3Ic - h £ h 4
(A H36.4%) L, $Hh# (young) graft ©F 2 E#
(old)graft L hEAENKEGBEHEICH -T2, BE
DER T o Tz,

4 MEFREBAEBMEC: sAEAREECE
£ (®2)

F—oEEs (18:8) MR X 22 AT & BiE
o graft O KMBREE (/mm?®) (N=6) oZkiL,
MTRIE#3,713.24433.5, M45FE192.579.4+173.2,
A E30.5% TH - 1.

2. sex chromatin fFi3E

D EBEFRME (&5, &6)

TR 5 R MEHE 4% 10BR o F R A i oo P AR D sex

PREET R L L2 BARSBEEO AN Mo BEE - 453 931

%5 IEH foHEHES R AP AL O sex chromatin
[t (%)

female male
35.6 2.8
38.1 4.2
38.5 2.8
30.9 3.8
32.0 3.6
26.9 2.9
48.2 3.2
51.5 1.9
48.6 3.9
50.2 35
mean 40.1x8.9 4.22:0.7

F6 IEHAEERN, HEHEE R AN RO

sex chromatin p#EE (%)

female male
young old young old
35.6 32.0 3.8 2.8
38.1 26.9 3.6 4.2
48.2 50.2 1.9 3.2
38.5 30.9 2.9 2.3
18.6 bl.5 3.5 3.9
mean | 41.8:£6.1 | 38.3£11.6/( :3.1£0.7 | 3.240.6

chromatin P #1232 5 @ 10 <, M2 E1540.1+
8.9%, HEAVE3.2+0.7% TH »7. Fi, young &
old DIBEMRICERRD B Rich -7 (E6), Hlic
P B AR © sex chromatin o (A), # (B) X%
Exmlic,

2) Ak I UCHORLATREBBMAE (7,
8, 9, 10, #E3,; 4. 5, 6)

W& MED recipient I EMHEAEYBH LB &0
recipient & donor @3 sex chromatin B D
Fgez, F#7, R3om<, recipient (R) D AT
Rl ~<flr g (F#96. 38> iz & A EE IR h -
to#s, Ei#h (old) donor (D) AEFHRHOEMEEDF
2, WET3.1+£1.0% 2 H07125.6+9.8% gL,
BEOE (p<0.05) Adhoi,

ih#5 D recipient 12 E#iHE D donor & BAH L 7o FF
@ sex chromatin BB D FIL, £ 8, M4 DlN<,
recipient (R) oOfffdi- g CEHT.0:8) cE{bidix
o tohy, Es (old) D donor (D) rhifd R
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%7 h#HEo recipient ~E WD donor & AFHEEE L 22 Hi# @ sex chromatin

Bt (26)
preop postop
recipient donor recipient donor duration(W)
(voung female) (old male) (voung female) (old male)
1 35.6 2.8 35.9 15.:2 4
2 38.1 33.6 34.6 10
3 38.5 2.3 38.1 26.9 5
mean 37.4%1.6 3010 35.7£2.5 25.6:90.8 6.3

young female

preop 37.4 % 1.6

old male

3.1 &:1.0

old male

25.6 & 9.8

young female
postop.
35.7 & 2.5

3 MO recipient (R) ~E#h#ED donor (D)
AR L 2Rl (RS LM (FED) o
sex chromatin 5t (%)

young male

preop. 3.2 £ 0.5

old female

Dl 5g.8 i 2.9

old female
D

6.5 + 1.6

young male

postop. 3.6 4 a5

4 4 HED recipient (R) ~FE#tftd donor (D)
RABBME LM (LS i (FE5) o
sex chromatin ftESE (%)

xR 8 iHE® recipient ~ Gl > donor AN L 7o Hi{% o sex chromatin

Erth R (%)
preop postop
recipient donor recipient donor duration(W)
(voung male) (old female) (voung male) (old female)
1 3.8 32.0 3.8 7.2 5
2 3.6 26.9 3.8 7.6 )
3 2.9 30.9 3.6 4.6 11
mean 3.2+0.5 29.9+2.7 3.6%1.5 6.5+1.6 7.0

ROFHEL, HAT029.9+2.7%2 Hli#46.5+1.6% &
HE (p<0.01) LT,

it o recipient I #EA donor & L THEMEL
7oB§ D sex chromatin [BHEROEL, %9, R5D
i<, donor (R) FHRMOMHT & ik CF#H7.7:8) T
3.440.4% 0 5H7.743.5% & itk g0 L7z 23655 THHY
CHEZRAEDLIIRr7, LisL, recipient (R)

D ZEfih (old) MEABE DGR AT 029.9£2.7% 225
MH11.2+3.0% & EFE (p<0.02) wwEA LT,
EWHED recipient 1= donor & L T4 HEAEL &
fl L 7cB @ sex chromatin B4R o F#HE, #£10, X
6 Din<, donor(D) ek o g AR T i CF
6. 78) ZALIZERS biinh - 7283, recipient (R)
DEBHEAE TIE3.1+1.0% 2 522.5+5.4% & ik
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®9 Ello recipient ~%hd5EE donor 2B L 22 A% @ sex chromatin
BB (%)

preop postop
recipient donor recipient donor duration(W)
(old female) (young male) (old female) (voung male)
1 32.0 3.8 13.6 9.8 7
2 26.9 3.6 12.2 0.5 6
3 30.9 2.9 7.8 3.7 10
mean 29.942.7 3.420.4 10 25300 == 1.7

old female

preop. 29.9 £ 2.7 preop.

young female

young male

D

37.4 £ 1.6

3.4 + 0.4

young female

p young male

T & 3B 35.8 £ 4.0

old female old male

postop. postop.

22.5 & 5.4

112 £ 3.0

[5 :EflED recipient (R) ~&#% #E donor (D) % 6 EHHED recipient (R) ~%1#E#ED donor (D)
B LT (D) LR (TS D sex RUTBMBELWE (BES) LE (FED) ©
chromatin BBHEE (%) sex chromatin FBHEE (%)

®10 EliMEo recipient ~ &5 o donor Z3EE i L 72 1% @ sex chromatin

BB R (%)
preop postop
recipient donor recipient donor duration(W)
(old male) (young female) (old male) {young female)
1 2.8 35.6 21.4 39.7 14
2 4.2 38.1 28 .4 31.7 10
3 2.3 38.5 17.7 36.0 6
mean 3.1%1.0 37.4%1.6 22.545.4 35.8=4.0 6.7
EE (p<0.02) ¥l Tuwie, IZB\WTEIIOM, METoMs X OBOFhFh 3
donor-recipient 3 ## @ sex chromatin B33, HR¥"-2 sex chromatin FH5F5 MR 12+ h # 5146.8+
CThofledeTh, HAEO retrocorneal mem- 6.4%, B X U2.5+0.7%TH -7z, BHEHE D recipi-
brane Fic X 55 2 A HOEE i X b AEIHE T ent, recipient-donor 5 i (border) ¥ X 0" donor
Hoic, RETIL, HEH recipient, HEA donor DS, FhFE
3 NEeEBmAE (FI1D h49.0£1.1%, 24.4+8.3%, 6.5£2.8%CThbH, %

MR E L CoR—EE (188) DR B AR SIE 7=, HEZ recipient, #2% donor ® & 1iFhFhd. 1+
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R11 oA (R ) 5% 8 o ki 2 40 I £ DR WAL 4 oD sex chromatin B3R (%)

preop postop
recipient donor recipient border donor duration(W)
1 F 51.5 M 3.2 48.6 33.9 9.1 4
2 F 49.5 M 1.9 48.2 18.9 6.7 11
8 | F 39.4 M 2B 50.2 20.4 3.6 7
mean 46,816.4 2:580.7 | 49.0%1.1 | '24:4L8.3 6.5t2.8 7.3
4 M 3.2 F 51.5 4.2 10.1 37.5 5
5 | M 1.9 49.5 4.3 3.9 42 .4 10
6 M 2.3 F 39.4 3.9 12.4 39.6 8
mean 2507 46.8+6.4 4.1£2.1 8.81t4.4 | 39.8+2.5 7.6

+
F: female M : male

2.1%, 8.8+4.4%, 39.8+2.5% TH - 7=, recipient-
donor 5 F3# T O sex chromatin (%, 3.9%7:539.9%
DOWEHH b EHEOHEMBEAADEL » T AE
b b iz, recipient 3 X U donor R TOH F D
sex chromatin BB R i iifiE cHBEOE ikl
Mhatz,

IV £ #

FRERAY, AFEMABERE o < PRl B L
CHRELLAEA LTV B RE~OBBEBREIL, HEM
REE &L EVCARREFHTH D, L 2B
Th->THHEIMeAREYBEL 2B E I graft OF
BBHRAMET T A LGS hT w5, KM, [
ST, S AL BEL Ch, graft OBERE
FEFRX100% i, graft 2 % X recipient O N B
#MAEIL, recipient & graft BT & h 5 R s & 08
KREREEEL 2T, WThholE~BEHTL L
FieVONEFHR\EVD D, LaL, WMo iEKEEH
Eh b, graft & recipient © I E#koM T, Ml
EoEuHhbEVCH~OBEBREOFEENHER S h
5. Born & Brown"d, £EAEBEBMEIMAD slit-
image photography iz X %P EMlaFEE O R b,
donor @A MO HEFFEL D Te W BE 1T, recipient
D B L donor ~ sliding L, #*7z, Fuch’s dys-
trophy @ X 5 i< recipient @ P i ® damage #34
FW, DL L D KE size D graft TIX, graft
7 b recipient ~A MRS BE TS LHERL T
b, COHREHIDEID, EEL FROLEA
IR # @ graft 35 X UF recipient @ 4 K EHHE %
% & sex chromatin D EA L& $EE L L THA
e,

eEAFEBEEOHNEMAOBEXZMAFRLELT
i, BE, 79471 —FRRIBLDE, sex
chromatin # i\ % HEAH 5, WiETE, EHEON
Bl v Ehd, BEOHS, LLRTHS
H L DNA G LTV A/MlAD R Z < h, ¥
fo, FoATAY b —7OERMIC X 5 ERIROH
BhHdobindnb, SEOHEIITED TR,
i, sex chromatin #3548 & 4 % i, A
A boREFMED &, BHERCHENT]
BETH D7, invivo TOERICIIIEE CHER L FE
ThHB,
EWFERRABROM M, SEilcifiasrids
A%, BRSO B EhERD, ML 5
TAHEMROEEEHEATEEEATVS, SO
specular microscope 1 X % IE % % 5 A B A M ©
BT MRBE EL T 5 MR Lo FELERO
H—EME L L TR L, LT, Zo/ABEOMNEM
a0 g E(Lo FEEE, FE% young, adult, old
D 3o, AEMBEHED S young £ 478y old
DO TZEBEL, ToMEoRNEMEEE by
HRDH LT, BHEEONEMOBECETICD
eSS, Livl, FKEOMNBEMEICEE 02
bhicBaicd, AEMROSHIEL, BERLE
Bl - tEbh 3 ECEEILYD, TOSH
F—HBRAKT, FOBRIBECHEITENEER
Tw5b, AESEEE T, Mits3 X > Tdonor &
recipient D EMIfEMEE S WA E LT, B
BREEOEE M donor, recipient & LFEBETH L
b, MR R AR BCEE IR
EBbhd, i, MATHOKMETCIMBELLLDH
HoENETATHY, S8, B TXERETHS.
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S L, PIEMERORIAEE DN X 2 kA X h
TEHEICE, AR L 5 A ERROEE LD %
CHSGIEEIEZ 5LEIEL Db Lk,

FRICEBAERBHE AT T2 &, it biiHEc
74 7V wHHTH L CHIB R SRS b, Fi8
BRICHL RS 2 SR I R L, graft O F 4 me
‘A X % graft failure ZEZ L3\, 20717
VTR~ ) v DRTEE AN B B 3T ER
BRICL > THlzZ bR b 2 EBEIhTW5, B
FOHH L donor graft 2 EELT 5 RIS HITE P IC~ -2
VRO CMEATEZECL-T74 7Y O
WAz bht, o~ vEAOBERN KT
LB AR AKMREE L EnED, &
DB, DEoFERICHERE vz LHAERE
iz,

LA R AR AT I 31 A N e o BhAE A
f#OZETHS &, Eil donor %417 recipient 1=
B L 73 & donor @ I R AR R % BE o R4 R L
34.4%, %h#5 donor % & recipient I BHE L 72854
1336.4%, i, A—AROMRAFREE CBMEL A
HEETI330.5% TH - 7z, donor & recipient DT,
HEMANEOBEOE - HHBECH~BET5 &
REF H 76, 4% donor % E# recipient ~BiH
Lcf, FRfFct sAEMRoEA b cin: <,
4 donor @M BAIRE 12 F i recipient ~BE)T 5 0
T, %45 donor O SIS B DA R TR L b
bREL< b, WicER donor % %% recipient ~
ML 7o E&iiz, Ei# donor Df A IL 5B EE donor
LN EEREDLZ EATFHIAE, KERORE
Ko, AREREEOEARIGE, EWM-Tho
donor &, ®MEF® donor X h LA EIZ K 25
7o, TOEBELT, Ak, FHARAEMREED
young 2 1< old B AE V-0 TH B A (F£3),
young & adult, donor @ SEERICHME L 7= A7 Tty
NI 2 b+ 5 & adult 2% 55 < (M 2),
COFmVCHITREELS S LoBEs oM e RN B
REEOHARL VEWVER L b0 Ebh S,
L Lishib, #hiE &L EMoOM TR EL T3 &
% donor D AHHK E CHEIICH 5248, BEODIL
Tilichsnte, Lich - T, EHBEEO N MR
EoZELOBE,L L, RESWOMNEMRBERO
Mlgo#bH5Z b, RRTOMNEAEEMOR
BB OB S IEH I X hinh - 7,

Wiz, #AAD sex chromatin @ {ufa iz /1 = O

ERAE LR L Lo 2B A Mk O BIEN LMo BiHE - 455 935

ERHEH, &E, svez—nzb bALALy b
R HCEERIZOME SIS D, AL 5
THOLh A FKEAMAEMAL D sex chromatin B %
% (f40.1+8.9%, HE3.2+0.7%) 12, fhoRpfihic
L BEROIBEOLEN L, LichaT, HED
MESLEEE»L, AERSEOHEE M +50
5 HEThs,

FEEEAFEBMEED donor & recipient @ P F il
D EhEES % % 7212 sex chromatin 288 & L 7-
HERZRETRAHE VIR TS, Lil, &
BO L Stk Hie b ERYE 2 CERBH L 5
B 7z graft % L U recipient o 4 52 4l g oo B E A 50~
TeWFRIR e w, REROBHE T, Yang B, Kk
A Y R S B KRABIC O RS donor &
BB L, sex chromatin ### & L THEOEHEE
A Lt B, recipient O M E A donor BETH -
felBE LAz BRAEINL, graft OBHE O E
HWAKEZE, HBHCITEEHHEIZ L graft OF
BBl recipient D MBI A 3> B10~1NN8) L X
Waa,

4 BIDOFKE T D sex chromatin # 548 & L 7= i
TiX, donor & recipient 23[F U TH 5 BE T
i%, recipient ®#ifE A% donor @ graft odhthic & T
T 58 2137 <, donor-recipient 3 R CHE © Hk
BREUVEIDLTH-T. Zhicxl, BRoRi
HEROEALEOM TR, WTFhoESEThhER
PR TH -7z, L7zhi->T, sex chromatin #5
B LichgkT, $EU»bERU~0H ZHO®
BB FORME TR CHEMNTEHERAB LI,

A E MR A%, donor & recipient T, FD L 57
BrFT, Yol BEHcBET 50000 T,
SHOBRFICERER LRV, SEIDEE D sex
chromatin DR L, FKRO2FEABEBHEEOMN L
ik, donor & recipient DM THIlBE D& b
ELWH~BETA2Z L 2TRBTHL0THS,

Mir#asichich, HHELLEAKMEBL £ LN
B BHEBCESBLIT. I SAREB IR E
E LAosiRmed i s L £+,

X i
1) Bron AJ, Brown NAP: Endothelium of the
corneal graft. Trans Ophthal Soc UK 94 : 863
—873, 1974.
2) FREMM, MR, SEIEH | &AL
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