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Abstract

¢ AIM: To investigate the feasibility to use a new dilation
agent, hydroxyethyl starch (HES) 130/0. 4, as a new
deswelling additive in cornea organ-culture.

e METHODS . A half of 20 pairs of rabbit corneas just were
cultured in ACF medium with a supplement of 10% HES
130/0.4 for 28d as the experimental group. The control
was cultured in ACF for 28d and then dehydrated in 5%
dextran T500 for 48h. The evaluation parameters included
the endothelial cells viability, the mean corneal central
thickness before and after preservation, the mean water
content after storage, the corneal transparency and
folding, F-actin expression of corneal endothelium using
Western blotting, and the electron microscopy
observation of corneal endothelial cells.

e RESULTS: After storage, the mean endothelial cell
density of the HES 130/0.4 experimental group was 2371+
159/mm?®. The experimental group also exhibited a
thinner corneal thickness, better transparency and less
folding compared with the control. After additional
dehydration, the control became thin and transparent,
however, its final endothelial cell density decreased
greatly to 2138 + 182/mm?. F - actin could be seen in
corneal endothelium of two groups using Western
blotting, whose expression level achieved higher in the
experiment group. The ultrastructure of endothelial cells
of the experiment group remained good compared with
normal cornea.

¢ CONCLUSION: HES 130/0.4 has low toxicity, and is well
tolerated for endothelial cells and can be used as a
continuous supplement during organ culture. It also

avoids excessive cornea swelling, simplifies the storage
steps, reduces infection risk, and appears to be an
alternative deswelling additive in cornea organ-culture.
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By A T 2E A7 %5 FLF 5, 3 m LAHERS I A AL Y XU | 76 G
LT 7% B K5 I O A7 AR TS P R 40 3 O T b L e v
Ty AR B SRR A R v P B 4 £ AR SR R K
ATLABNEE CEC #1457 , 356 T R 48 &1 0 IR e Bl #
R R HUB A RS 225 5% ) B BE TS00 155 35 3 b i
K 48h, AtV K B iz FE AT 5] & CEC $0m I i
TR B P AT IR BT 8 FT B AR 3G 0 T R R KU
I, A7 0B S T AR (34 AR AR R AR K O 5, AR
SIS N T REAR FE 2 K JE ¥ (hydroxyethyl starch, HES)
Y d5c 5 ¥ AL HES 130/0. 4 H X5 3% 2Z 00 8k i A 2 G 1 7
ACF R0 4350 & % A I Fr i B AR

1 A&

1.1 AR R RS 2 K% 20 R (IR R85
gL ERHE SPF 90) AT 2.0 ~2. Skg, MEHEAKR , 25
SR FEDALBE RSN HRER B B A5 i 42 e ot =X b
BLAT R 2 21, F41 20 H, 4538 6 WP T i i 5 K i
Tl 14 DHFRAE, LRH . AR T 80mL &% 10%
HES 130/0. 4 % ACF ¥55%4 1 28d,, X HEZL . fA BT 80mL
ACF WA 28d, 88 2% 5% H BB T-500 Y 20mlL 5
FEWH K 48h, ACF K74 ( 92 [H Sciencell A H]) , HjF
B% T-500( 32 [ Pharmacia 2 A ) , HES130/0. 4 J5U B2 (5
5B R 4 0 ) 25 A BRAS A, /0 BB SE BE BT F - actin
(filament actin, JL3N4E 22 ) $ii& (abecam 24 1)) .

1.2 73k

1.2.1 AERBERREAE 85 T/ES LIERE
TR AR P A B MR 1R . oy Se A BRER UK 845 vh ok, TRAK 7
ZULTF 0. 5% BURIE RN 500U/ mL PR K55 X 1) FLIR Ak
M ECH R B 123 504 3min Al 20min, 59 FAF 2 1 ~2mm
DU 78 B MR 5 -0 2288 G MRS 1 4 e R TR
FEW B2 ) — i [ 8 AR O ZE | e B 1 I F % 3,
T 31°C TE A PR A7 28d, FRAFI RIS

1.2.2 ARREIRNEN 7 X

1.2.2.1 {RTFEI/E CEC i+# 7 i AE Wi 4L M AR A7 O,
28d FIXTHEZA K 2d Je i AT il ORAF AT 45 2 A B0 7Y
AT B (endothelial cells density, ECD) {7 FH £ BN B2
ARSI PR AF 28d A Xt HE 4 A FEE DU % 28 TG 1 4% 7% L o
A FRERKIZ M dmin, BP0 M [ B, 310 ¥ B T AT
CEC AU, RAFEE A5, 5 41 ff1 5 P9 B2 T 0. 25% &
W i G 8 Tmin, Az BRER K B8 Uk, F0% 1% PE R L (8
2min, A= FEER K EEVE JE O B EE R AT CEC 114k,
1.2.2.2 GMIEEENE RAAHT, [ A BN K 4l B
e f i e X JELRE S ORAFES G K A S TR eE B
BT, AT FE R A T 2 220 8 352+ v e DX JEE 2 g B
3 BUSE

1.2.2.3 fEEKENE FATBEEE", FEHRAF
A SRR 6 H AN, BY bR ILAK 4 20, il T R H K 4,
LA R B RREUA R, T 110°C T4 gt 1
Th FREUAR T &, MBS KE=(RBE-TE)//BEx
100% .

122 A BEEREMERNESREREREN =%
Zhao %™ 4y Gtk K A BB T 0 B 3% A B L L, R
T — 2 AL AR AR R, WS 2% 1Y) 175 I 52 N A8 T
FRIE ., BN AW W R A 2 4
o2 KU LR RBMANTE h — 7 5T )2 AR oy
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P T AT T U AR I Sy < R BT AW
IR AT W B
1.2.2.5 REHNTEFESHRN A EEH F-actin 8
HFRIE A6 R ERMAE, T 2EHI)E,
57 BIE T 200 WL 20 i 24 A 2% vh il b, AL SUR I, S0, UK
¥ 30min, 4°C 15000r/min 50> 10min, B F 1 & 46 1 25
HRE, SRS —HW BN Spe/pl, -70°C vKF PR~ A7 .
B 10wl BEAS 2 Sl (T 4% Marker, il A _FAEGE i ; TR
A5 100°C 2 78V Smin, 439145 10% 1 12% SDS—
PAGE BEICHL UK 5385 1h 8¢ 2h,, HLE% 30min, B A PR 2T 4k
JEE, e Tmin, % 5% WERR Wk () TBST M1 1h, PEAK 3
U, ERK 10min, JILA 1:200 i B —BT, LA 1:500 FiBEAY
B-tubulin N2 4CHFH L, HPE3 WIE A 1:500
Rt (IEPINR 1eG) , FIRIEE 1h, B A B
WA F - actin #1 B — tubulin & [ 45 M. K | Adobe
Photoshop 35422 f il 12t V- 34 %5 B (OD ) H
1.2.2.6 EHBERAFME PHAST1 JMAMK, 4CT
2.5% % TR E E 1h, Y]] ] 1mm x I mm x I mm /J\ijE,
1% DA ACER)E [ 5E 1h, AR EE LB R I K , Epon812
FLHE | AL AR A ALY A 2 50nm B 2 A R T XU
Jutr, BT HBOREAT IR, [ B E A — I A

B it2E 4307 . R FH SPSS 15. 0 G843 M k4, S2 4 45
UL xxs FoR B IES M FEATEXS ¢ K5, A 4FEIF
A ETT Wilcoson JES BRI L0, 1 5375 BH 2 FN 4 4
TR RE . DL P<0.05 HESAG I8 XL,
2R
2.1 RTFHIfE CEC 1H# 1R A7F 11 W 4l %/ A ECD {8 2
SG4TSR 28d Jo , SEUR 2H 55 % IR 41 £ i
ECD {H43 B 2 2371 £159 ~/mm” Fl 2427 167 4~/mm’
FeEs e a2 5 RS2 L (1=-1.157,P=0.268) , i}
28d N H Y CEC ERF[ (RAFE)G ECD-{R-FETHT ECD)/
PRAFHT ECDx100% +28 1 ffij & CEC L2, & PLSL g 4H
N s B A 2 S RS E L (1=1.320,P=
0.210) , XA R BIK 2d, H CEC L% LT+
7 10.42% +3.12% ,ECD {H & =E 2138 £182 4~/mm’ , 41 Jify
FET-%N 3.42% +0.67% , 555 2 ARAT 45 /I FL IR 8.
EVEEF (1=4.896,-6.159,P=0.000,% 1) .
22 RABEEMEKETN (RIF 4wk 5, X 4L M IRE
B BARAFATHY 3 ~ 4 155, 28 B K 5 B A8 3 (A7
B S J5E TR AT (1= -30. 127 ,P=0.000) , 52560 2H #1 A
TRAFHARDK I RR B e, e Rl NG | 28 R A7 465 TR 5 B8 Ak
LR 2 f5 LN, SRAETTEE LB E R A R E X
(1=-21.457,P=0.000) , {H T i 7K J5 % B 4 A J5
(t=29.662,P=0.000) , TRAFEEHJG, 25040724 fA R
JKEE 83, 92% 14 3 87. 85% , %f M ZH 4% g W] Hy 5 A7 i
84. 07% ¥ =4 R WE MK JG 19 89. 25% , i & L i 2 R A
GiilF7E L (1=-18.844 ,P=0.000,32) .
23IREGEERABEREMERNEHEBEEILE LK
AR IR, 5 50T 2R A/ DR A I R R, 2 A
T, AT AR B 0 RECZE A R 0 A1 356 o ot B K e, i W]
FEREAR, e A5 Z B AN , T8 W 0 2R 17 b Wy, i —
AR BRI K S, #6575 B R B 0 408 | I 5 ) )2 AR ik
SR R E S G FE (K 3) .,
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®1 REFNEFARBEARERTE

(X£s,/4~/mm’, n=14)

HHYER(%)

il 0d 28d Bk 2d J5 - T (%
n Wik 24 7 28d ok 2d J5 (%)
SIIG A 2807+145 2371+159° - 0.91+0.28" - 2.16+0.50°
pop:iekicl 2768177 2427+167 2138+182 0.74%0.35 10.42+3.12 3.42+0.67
“P<0.05 vs XFIRAEK 2d;"P<0.01 vs XF IRALRAF 284,

*2 RENERAEPREEMSKEILE (X£S, um)

. FHR HRJERE (n=14 RS K ER (% ,n=6
Ko - 2 (n=14) _ (% ,n=6)
SCHG Xt R 2 SR popiiekicl

0d 376.6+32.3 384.7+39.6 83.92+2.86 84.07+3.25

28d 638.8+69. 5" 1338.8+119. 1" 87.85+3.02° -

Mizk 2d - 736.8+59.2" - 89.52+2.88

"P<0.01 vs & LAARAERT;P<0. 01 vs Xf ML MK 2d,

*3 HABEREREERHENGERNEHE

(5618, n:l4)

ax:l B (R —) S5 (R )
SCEG 12/2 11/3
TR MK 2d 11/3 10/4
P 0.628 0. 668

2.4 EEEERN F-actin EHERGFREABERNEES
BIRIE S5 R WA S A RSN B J2 TP AR I B F - actin
EHMFEIL, 7 TH N 45kDa, 5 HE9E A RAN—2(F 1),
2 ECL 24508, LW 41X BE 20 v F-actin &5 NS
B—tubulin FL{EASEIIE 5514 0. 4835+0. 0236 A1 0. 3262+
0.0316, 55040 F-actin 85 FH A9 R KK T X IEAL (1=
9.776,P=0.000) , 5 W21 M1 &£ ECD {HZ5 R —3,
2.5 EHTHET CEC WBMEMTH AL HR)E, %
K4 AT R4 CEC MRS M 3 -7 8l (| 2) . S5 IE
A AH L, P A A M A A AR T TR T Hh g B — s
K/NARZER 25 30, 20 B A R 20 B 5 i v o B v IR 4%
T 20 B 15 007 2 T RN SRR B AR 2 | S5 A IE
SCYGZH R AR A RS O 2R RT D FDHL T P S PR R 2R
FEPR S ZH B A A [R] % 22 AR IE X BEZH 3R 43 B
I
3 itig

KM LAk IR PE T AR — R M 5% %5 SR B T500
T K 0 7 2Ok i e 28 B B SR TR IR AR IS A R 2o K
I 88T, S5 3k N A 3 T LA 3 i e o) SR 110 200 B B 1 AR
F R 25600 CEC 16 o (FIE R 33k A0 sk -4 2 31 i
5, U Borderie 25 iAE , A L LK 1 ~4d J5
CEC ik FF- 1515 8.4% ., 1 Thuret %5 AUBF 5T 1,
NFNEAE 5% R BE TS00 *h i /K 48h J5, CEC #6512k R 5t
BIRENT 15% LA, s i PR AE A TR T 1% 19 H 357K
S DR, A R T BEAR B AR B KR, e KRR
WD R CEC (52

HES /& 20 4t 70 4FAQ it 9 —JO RS e fA, &
B TR A SCBETE ML AL, HES IR 25 00 )i
FNGE R A] P s T H e B A X 43 7 B R (il A 2
SRIRAR T ) , DA R o 43 B R B RO 7 =X (B Ak
HAZ B E B B P o0 il ) o T3 00 R ORI R
JERR,C2/Co LRI, ¥ ¥ SR R = . HES 130/0.4

F-actin -45kDa

1 2
o - o

E1 GRENTEENBRERFERABERNRKES F-actin &
BHIRIE(N=6) 152004 ;2 X HEBiK 2d 5,

YN BBTEE =4 2> T8 HES 257 5y, ¥ B30 B
AL A BN 2 A i, SRR R IR A T R < BRI 1A
W TR, EEE SR E R Z N, REE T
200404 HEAESE 11i%24 (B4 78, VOLUVEN) H2

ECD J& MR P TAE A i M B R A RO e B2 o
/bR, ARSLIRZE R W, BN 10% HES 130/0.4 4wk J5,
SEEGAH G IR ECD BE AR T XF B4, (EXF Al ik — 2 &
5% 1 M T500 /K 2d J5 , ECD {H I B F&AK, CEC H i
RHH0.74% KIETHE 5.2% , 504 WA B F k2%
5o XUEM CEC X HES AT 52 B2 T4 S0, HES i
WV B AT B CEC MY E K R E, Reim 4 I
Redbrake 25" 2037 2 % 2213808 AN [ 4 1 & 19 HES 13
S A B 28 B B 2 AR 98 b IR S HES 1) 200 Jf 35 4 9F
NG FE R BB S I A, ARSI R R | R AT
S5 , S A A BT R R 630. 8 pum , X 2 U] 5 2
T 736. 8, {H PR ZH 7E 75 WY B IS 3L ) )2 A8 8 A B P T 5
AR S R e AR A XA K, AT I,
FEEEUN N 10% HES 130/0. 4 FF A )RS b e F M58 0L Jo & A4
AR H HES B8 & 25 SE 2% 1 35 S K b () 2 Jre B

2T R 24 1 5 R P R A T 3 e 1 5 R R A 2
| CEC B BEfEH M A 3k %, WM RHE ML
(filament) S AN Hp i) 22 = Fp 54, LA 22 B2 A I 5 R
FE Mz EZH VL3I E (actin) 208, BT LA F-actin
Xof R A0 B R G S AR A o T IR, F - actin
38 L B AR BE R O A MR 5 Z0 -1, occludin 5 5
(1) 200 L R A LI AR O P [ A AR R R
1) DI 0 1 TR SR B I B 3 1 B B T A 2 Ak
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El2 ZEHRETAHENRERSBMENENL A LKA (x25000) ;B: X EABKE (x36000) ;C: IEH

AR (x36000) , 73N AUMIAZ ;T A0 RIZE S s Mi : ORI ; Go . B /R A BM ; 2R JIE ; RER LT P 5 Y

RS TR S, F-actin 25 7R A I Y B R A3 0K 088 3
5 CECORAB AR, X T 4ERF CEC 40 1 28 5 & M F0
BB ) BE AT 2 4% 5 B AR AR Y L T AR L 86 5
A F-actin $8R K W B A B R AF IS O IR A2 B bt B
PEENE L (WB) 2 5 F A 35 B ok 7 SE 56 2 F—actin [958
TR JEE I A e T BB KR 7K AR HES 130/0. 4 %
DAL 24 i ) 55 22 2 42 1) 5 B D) BE B AR /N | A 53 — 0 T i
BT HES 130/0.4 R45 B4 MI 324 . 2 5 i B AR
S CEC 8 G 25 1 L4 T 0 BR A, 4 Jf 4 o 26
WLOBCRE AR Z, M) R IR R 5 WB 45 R
—,

L5 L FTIR  HES 130/0. 4 A5 —F i & iy A T
A 20 B /N T SR TS00, 7T LAYE by A I 2% B DR AT TR
RSN N 23, AT R e £ 68 2 A o BE K e ) B i
T RS TS TR R IR 7185 s
HEFRORAFE T R BB KR
Sk
1 W0, For, 55, ARG B B RS R BES. hike
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