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Abstract

e AIM: To investigate the effect of serum free organ
culture on corneal endothelial cells viability by comparing
two specific endothelial cell media—endothelial cell
medium ( ECM) and animal compound free medium
(ACF) with the conventionally used basic minimum
essential mediun( MEM).

« METHODS. Rat corneas were cultured in ECM and ACF
test media with or without 20mL/L fetal bovine serum
(FBS) for 4 weeks and then dehydrated in dextran T500
for 48 hours. The viability evaluation parameters of
corneal endothelial cells included: endothelial cell density
before and after preservation; The immunohistochemistry
and semi-quantitative expression of zonula occludens-1
(Z0O-1) using RT-PCR in rat corneas whose epithelium had
been predissected.

¢ RESULTS. After cultivation, the grafts cultured in MEM
+ 20mL/L FBS control group exhibited the lowest
endothelial cells density (1875 + 162 cells/mm?). The
highest mean corneal endothelial cell density was found in
ECM + 20mL/L FBS medium group (2250 + 202 cells/mm?)
and the corneas cultured in ECM and ACF media achieved
similar endothelial cells loss( F =28.965, P=0.000). Vital
staining revealed the lower numbers of damaged corneal
endothelial cells in ECM ( with or without FBS) and ACF
groups. ZO-1 could be seen in corneal endothelia of
frozen sections. ZO-ImRNA expression in rat corneas
without epitheliums exhibited the lowest level in MEM

medium and the highest level in ECM ( with or without
FBS) and ACF media( F=592.751,P=0.000).

e CONCLUSION: Serum-free ECM and ACF media can
preserve rat corneal endothelial cells viability and tight
junction integrity better than conventional MEM medium
with low FBS. They show great superiority and may play
an important part in serum free organ culture corneas in
the future.
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(x £5,/~/mm’ ,n=8)

A3 4H 0d 28d Wik2diE  HEERR(%) HTH(%)
MEM +20mL/L FBS 2809 + 148 2286 +210 1875 £ 162 1.58 £0.40 5.41 +£0.41
ECM +20mlL/1 FBS 2885 + 165 2511 +171° 2250 +202" 0.90 +0.34" 2.94 +0.53"
ECM 2798 £192 2489 + 154" 2121 £206" 0.99 +0.43" 3.02 £0.55"
ACF 2850 +136 2499 + 151" 2143 + 169" 0.89 +0.42° 3.22 +0.48°
"P<0.01 vsMEM +20mL/L FBS 41,
RS B 55 SRR R R IR I (B AUMA — WG ECDfH,

11 35 (fetal bovine serum, FBS) J7 GETH & A IE Py K7 248 it 1<
WIAAF TR T FBS BRI AR S K o A ge e DA K
o S5 e JRURS: 45 Ak 22 ME LA o IR R B B T AT R A5 TR
AR IR BRI (Rt | (SHA5J0 10355 15 7 2 DR A7 # N 1 4
JROTEAAE Y T AT PR OGN - FAT 1) g e 5 2 % 5 Ak
N EZ A B 32 5L (endothelial cell medium, ECM) 1 JCsh )
43157 3 (animal compound free medium , ACF) 7£ JG Ifl.7%
i E SRR ORAT AR IS DA A T A T PR SSCR A TR 9T
1 R %
1.1 &R R AAE Wistar KB 32 H, IR KE3 W)
SO PR AL SPF 9 MR i 200 ~ 250, WEREARRR, 524
JERPE )AL BROHT (22 B2 B B ZE o B R WE ST BT ) o £ FR
FRALBE . ECM Fl ACF £53% 3% ( 3E[H Sciencell A ] ) , MEM
REFE M (2E [ Gibeo AT, FBS (B MUZETH /A A ) |, 7 B
¥ T-500 ( 32 [E Pharmacia A #)) , Po 22 T BEPT Z0-1 ( zonula
occludens-1 , iU Jii BBk EHE A 1) $i48 (Santa Cruz A7) ,
SP-9000 fpe AR il & (ALt P2 S AL AR A
FRONE])  RNA SN Trizol 87 & (_E¥AESE LY T/
437)) , TaKaRa 1% 53055 & &% DNA Marker ( Ki%E 5 4EY)
o)) 5 e A BARAE PR RTHE A W A
1.2 5% BT AASER R A RUNIR SR, 75 F & LR
JEH FIC AR Ab 3, A R K SR A v R R ER , FEAK )T
RULT Sg/L MUREBFN 5 5 x 10° U/L JR KRR I FLER AR
& ECI R, ]330 8 2min A1 20min, 55 T3 1 ~2mm .
PR SE 8 f B, AU % 48 5 1 4 IS T 20mL B5 5%
Wb B EMEAEH O, BT 31 CHEIRA TP AR IRAE 4wk,
TRAELE G W5 FA S 2 10mL JIE /K R ( 4% 2085 352 W b hn
50g/L HEKE T500) H,31°C 1H JE i /K 48h, FIBEMLELF
PSR BENL 4 21 R BUAIR 16 H . X HEAE
FARAET MEM +20mL/L FBS B3 rb, SCghe . 3k 3
41, RS SIRAE T ECM +20mL/L FBS,ECM il ACF 5
FEW T, HAMBEES S BRBAAR, ARG
2d, FA G LD ST R M I A R B, B R SR TR
FARER ST /N R B R RIBS X, BECRAFIN TR RE 4 | £
I 70 e 52 32 S e 5 o ) A U PN B T R AR
It Z . ZHARADAE T ~ 10d B EREIRIE(E, #F
HIERAE TS00 rhIBiK 48h S5, A5 F B 78 O RE AR 52
EW
1.2.1 AIEAEAERITE 2 5I7ERA7 0,28d FIBK 2d
Jr WO 2H A AT A, DRAF T 5 DR A7 235 SRS R B A
TR IR 9g/L A FRERZKIR I 4min , {57 P4 B2 44t 1] 2
BIYOR, 18)E W RO B2 A0 %5 E (endothelial
cells density, ECD) e KR , A B BN 2 T 2. 5¢/L
E WYL L min, AEFRER K G218 1508, PRI 10g/L PR 4L
Jefd, 2min, A= R KU VR, 0 O E WOBE T 1T A
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1.2.2 AEEH ZO-1 MRIE  RAFL5 R M5 7 B
OCT {3 | I A VR A N R 15min, % A-70°C BRAL R
VKRS IRAT A5 L K Y Sk R V) A R 4o, I 76 it
FRBh I 3% A b A PR [ 52 10min, 36T AR BT, %
BE 4C MR, e Y RBUEBE A, PBS W A, #1h
A 451758 5 TR R A R - S8 AL W) I ( streptavidin-perosidase ,
SP) =k gk e o, RT R IR A, 26
BE NS EAH, £ BT Z20-1 PR R 1: 200 ¥
ik
1.2.3 iR ZO-1mRNA Fix &4l e HARAE ) KRS
il FB b2 3 18 Trizol 157 £ Ui 5 UE4T B RNA A9
PE, TaKaRa 5550 80055 S A cDNA . ZO-1(249bp)
() 35 149 .5°-GCCTCTGCAGTTAAGCAT-3", R iiF5 |4 .5°-
AAGAGCTGGCTGTTTTAA-3", B-actin (281bp ) HY k¥l 5|
¥ .5-TGACGAGGCCCAGAGCAAGA- 3°, N5l 4. 5-
ATGGGCACAGTGTGGGTGAC-3’, PCR 4 1 %% 4. 94°C i
AR Smin, SV 35 MEFR, Horp 94°C A8 M 455,55°C 1R K
455, 72°C IEAH 1min JEFREE RS 72°C LEAH 10min, H] 15¢/L
BUIEHHEE S FEL VK 100min , R R AMSAR R 48 h AT
34T, LA B PSSR 3 KB S IR 141 B-actin 4 157
KB 2 Fe R 2R H R 9 mRNA 387K,
Bt 43H7 . R SPSS 15. 0 et e 17 48 11
SEAbH SIS v £ s Fon AR FE , A AIEN
F R ITA FLAR BRL AR IS ZO-1mRINA 234 1 8. F %
5T AR R LSD-t 35, P <0.05 NZESHSE
IS -9'8
QLR
2.1 AIEN B AAATTEL  ORA7F 0d 12 ZH IR I ECD {22
ST FE L, BRI 28d Ik 2d J&, 4541 ECD
BRI A B R, Hodb , MEM XF BR 419 ECD i A 7%
TEHT 2809 + 148 4~/ mm’ [ £ 1875 + 162 ~/mm” , [ i i
K, 3 LI ECD {E M4 K578 2000 4~/ mm” LA I,
T MEM X HR4H (F =28.965,P =0.000) , 1L ECM +
20mL/L FBS 255 (2245 £202 4~/mm’ ) , FC I 375 ) ECM
(2121 £206 ~/mm®) Fl ACF 41 (2143 +169 ~/mm*) IX
Zo WA 28d FRAE AN H ¥ B A & 28 % = (IRAERT
ECD - fF£J5 ECD) /fR4F T ECD x 100% =+ 28 , fij 5 ff 15
N R AR R AR, 2 IS S B A Y W AT T X R (F =
5.912,P=0.003) , BiKZEH G, WM 6 8K i ECM
H1ACF PR-AFAL) A B Bz 40 B BE T Eb 451 B 8 AIC T X6 BR
Y (F=45.629,P=0.000,% 1),
2.2 701 Wyskix KA A2 2 Mg, 3
JOE B T Ak A AR AR L, DN B 2 B S 580 ) 2 SR R S e TR
PRIV RAMRETT, Z0-1 FE NN Bz A B 335, 2 A%
Bk, 250N B A0S B 2R R %, 201 RIBE
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B1 REEXRAKRAEEH ZO-1 KR (SP x400)
ACF 41,

2RISRV RN AN S 5 R R B sh ik
YU AE B ASMG [R] , nT 3 2 AR S 20-1 T2 A TR N,
FRA AR AELH T L) ACF F ECM 5236 28] F | #5591z 4
5 5 5T 20 B e B 20-1 Rk S AT RE R
TR P F = T MEM 2 HH PN Bz 40 R] 342 422 AF DG P
FEA R ARV BN 23K, 20-1 FR TR R (& 1)
2.3 ZO-1mRNA Hy5Ri%  7EA4IR BB #RE ZO-1mRNA
B ik, 249bp K/, 5 H 03 K B — 50 (0. 4527 +
0.0127,1.0280 +0. 0343 ,0. 9451 +0. 0252,0. 9218 0. 0270,
K 2), 3 SCH2H Z0-1mRNA 235 & T4, Hrp
ECM +20mL/L FBS 41 1) 3% 35 & i i, G IS A9 ECM Al
ACF Wi A 5 5 7K F ZO-1mRNA 263k, ECM F1 ACF
WIS g B L (E2 =0.0236,P =0.135) ,
3 iTig

FF FBS H B e LI w8 AR A 2 BB, TR # A R
RE -4 2 B e 2 0 3% 57 R AF 7 22, SO W, TG
TEAE Y G T, R DA IS SR i e | AT o R R
PEMTC ISR FR AL, ITAER AR ZRFR T T I G 45 5%
I R HIE TS R R B FE LAY [n) T BR T 3R AR
Wyt 4 7 RIFEAR , S JC IS 25 B 15 7R DR A7 AR RS 1
REFR A R T T R B s B, A A% A0
S A FE " 6 SIS S R N 8 JF e Bk A 3 Bk P e
YA A B FIAE K P B2 SEM 85 35 56 6 T 8 £, T % A i
N R A0 BT PR A DR A SO D), R a0 A% 55 5, R R T 4
JRIH, P, FRATTF 58 BOAR G G ECM A ACE 7
Toh TG ML B 5 B A AR A 1 J5E PN Bz A0 356 1 7 T ) g FH 3
R AREERER, RAFESH )5, MEM + 20mL/L FBS 15 3¢
217 ECD (B AR , BRI, UE B X Fh L mli s 72 3L 10

A:MEM +20mL/L FBS 4{;B.ECM +20mL/L FBS #4{; C.ECM 41;D.

MEM ECM
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Marker +20mLL +20mL/L
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2 (X FERAKRAEH ZO-1mRNA HIR*,

B -actin{33 1 bp)
Z0-1(245bp)

TR AN RS T 501 A2 A FBE PN B A M 0 DR R 4 s v
W AEAETR . T IRIEE S 20mL/L FBS i ECM Z2H v £f 5 1)
ECD {EIE & 4%  ECM Fl ACF PiSZIR 4 A7 FBS,
{HH ECD {15 ECM +20mL/L FBS ZHAE® 4%, il
ECM il ACF 25 4H fe 2 L ECD {E#47E 2 100 4~/ mm’ LA
-, RIS O (RS ) 0B H 48 e SRR T A A SE T AN
ML, 55X R e g2 R S ERRIA R A
IS 5 PRI ) ] A2 DAY g 40 i 2550 e 2 B A T S K 2 2
PEATHEE SR Slettedal 25" 780 52, B A £ 8, 76
IR R, N A RS R s B R T, 2R
BEWF AU REY KEAT, BG5S R,
ECM Fl ACF 3535568 50T )3 AN G a4 £ 5 P4 Bz 40 it
TR AE ST H AR G Z R KR TR B E 7R84,
FIF ECM Fl ACF T 451 5 ¥ 9 B AR 4/ F S i R Rz P
AP SR RS AL A LR A IS ECD {E 75 7E 2000 ~ 2200 ~/mm’
DL DMESERS AR RR  ECM Al ACF 2H AR A7 45 R 58 4
T LI R E G I T ECM Al ACF nf LAE A& 58
MEM 3537 5650 4 DA F 7 6PN B2 A AL 1 . AN 2 2
) 2 U ALl R0 5 B FH B4 A8 80 PO P9 B 4 P 45 4
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FIZT A IR] 5 % 3 H 1 SE M . 2041 J2: 1986 4R R LI
5 BRI — R RR 2R 1, 43 75 220000, J& 4544
PRI IR 1, 50 40 J5 oA B T, 4 b e R I B 4
JH ) S E B LAY 2 — . Z0-1 SRR S A O
Y42 1A ( membrane-associated guanylate kinase homologs,
MAGUK) 9 Z &R 5%, 5 H R IR AR 202 F1 20-3 41 A%
20-1/70-2/70-3 41, Foe v 2 40 i 4 8 1 N s
i & 4 oceluden, JAM ( junctional adhesion molecule ) ,
F-actin IS %5 2 2R DCURE 5515 1 B 3% He AR FH 0 5
ZURESE- &, 4R F5 R Y R RP R 4 B B s T g
) HAT R IEIR A KB Z 70-1 (1) B85 & 8, 2505 b
T 20-1 RIXKF T REBUER I ) BRI A I Sz
FATICEE 2 53, BT LA Z0-1 8 8 AR 45 Fh 21 21 8 % % 42 e
% ) e R 375 R D BE AU AR b, 0 it - A e B AL O JE 68 3R
B AR e] R R AR 0T S 4h 20-1 WSS TE Y
P I e ia AERr AU AR PR 2 B A oAb A EE B R
WA 20-1 FriR HAT T SR, PRt 34T R Bk A
WA K2 b 20-1 335 . IR INIESE T ZO-1 1E
TRAFIG R RN B R i DA AE . i TR B RS
SR Z AR BBRE B K, T ZO-1 7 L h A Kk, A
It RT-PCR 2 2 o ARl 2 b e s R B A Hh 20-1
ik, 45 RIES45 4100 Z0-1mRNA £ ik K ¥ 54 41
ECD {HR XS —F, LI ECM Hl ACF M 41 #57K
FALHEAL T ECM +20mL/L FBS 41, iE WK ZO-1mRNA
FY IR AT e — e PR Al B o e £ IS P i 4 1) 55 %% 3
Pe S S — DT UESE T ECM Rl ACF B AL
R A0 B DN e 200 R3S PR RGP RICR

ZE LR, AR BR & FBS BAVE B R IL IR AE
FABEN BE MR R B vh By s SR 3, BT ECM #l ACF
FEFREAR AT DL T I I f B B R R A M e, g R
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