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Abstract

e AIM. To evaluate chondroitin sulfate on the glycerol
cryopreservation of corneal endothelial cells( CEC).

e METHODS. Forty Wistar rats corneal pieces were
divided into the experimental group: glycerol
cryopreservation medium containing chondroitin sulfate
(CS); and the control group: mere glycerol cryopre-
servation medium. The two groups were saved at -20°C for
2 months. All pieces were examined with trypan blue
combined with alizarin red staining ( viability staining)
and electron-microscope examination for CEC. 30 SD rats
were taken to establish Wistar-SD rat model of allogenic
penetrating keratoplasty. Slit lamp microscope detected
the occurrence of corneal rejection, TNF-o and IFN-y
expression was examined by immunohistochemistry to
test the effect of preservation.

e RESULTS:. The staining results, electron-microscope
examination and TNF-o, IFN-y expression showed, the
difference was significant in these two groups(P<0.05),
the results of the experimental group was better than the
control group after the saving and the corneal
transplantation ( P < 0. 05). The electron-microscope
examination showed indivdual vacuoles in CEC cytoplasm,
slight swelling of mitochondrial and endoplasmic reticulum

of CEC
in control

obvious swelling
reticulum

in experimental group,
mitochondrial and endoplasmic
group.

 CONCLUSION: Glycerol cryopreservation can preserve the
viability of CEC. Chondroitin sulfate can obviously
improve the effect of preservation.

« KEYWORDS ; chondroitin sulfate;glycerol cryopreservation;
cornea;corneal endothelial cells

Wang HW, Qiu J, Zhao Q. Experimental study of the chondroitin
sulfate in glycerol freezing solution on the protection of corneal
endothelium. Guqgi Yanke Zazhi( Int J Ophthalmol) 2011;11(9) .
1525-1527

WE

B B 3851 2 4K B % ( chondroitin sulfate, CS) 76 H ¥
IRAORAE F8 B rp X A B5E P B2 40 D ( corneal epithelial cells,
CEC) R EM

75 3% - Wistar K BB 40 HFENLA 0 3256 20 Fxt R4 |
X B2 A S B Al i e SO U e PN 2 T4 5
B 10g/L CS J5 Bl b, 20°C PR FF 2mo 5 AT
CEC &M iE-pE KL PR S Bk A . B30 H SD K
S PRAE S5 F B R ST, Wistar-SD [R] SR 5538 M A B A%
FE RS ) 2 A S5 AN [ Bsf (8] S0 N TNF-o0 FiT IFN-y (38
RAOE K I R AERSOR

SR . OME-E RO R AR ARG A N TNF-o
FIFN-y I RIRGERE R, WHERHF B EME (P <
0.05) , SEBGZH PRAF A AN R A AR S5 RO 308 % IR
., BEKTER, LKA CEC U T ILAS 2516, 4k
A R P9 5 A 38 i i 5 Xo RELAL CEC 2R AR Kz P4 T 9 B 4.
Jif Ak

518 MR R BEWS A HE CEC BTG, B CS BEdt — 20 18
HEORAFRICR

KEER BRI 25 HM R s AR IS5 AR IS PN B 4 g
DOI:10.3969/j. issn. 1672-5123.2011. 09. 009

FRM BRI, BT . BRI 3 A I v VR o A N B AR
PRI SRS, EBRIRBIALE 2011511(9) :1525-1527

0315

AN Bz 20 i ( corneal epithelial cells, CEC) HY{E P2
FANRFEAE I ) OB . il R A DR AE A K i I
S AR S A B PN R 4 A X CEC AT 3 i — e W, i
1% 4% & 2 ( chondroitin sulfate, CS) R A7 09 4 1% PR
Iz T R IR B AR 5T B 7ESR CS ZEHIh
RORAF A IEEIN X CEC 19 ORI FT, LU AR A5 5 4 O HIR 22
TRAFRICR .

1525



EfRIERIZE 201 E98 5HNE F£9H  www. 1J0.cn
E815.029-82245172 83085628  EAF{=F§:1)0.2000@ 163. com

1 &R TT A
1.1 BB AR R Wistar KR 20 R (8 3 H E ERK
SRS E L) AR R SD KR 30 K (I H i T
BRI EY ), CS(Alcon 24T | Fesk Ho (R
ZRINXR KAk 250 ), R B i8E (1% E NIDEK 22
A ,RM2135 Y] A ML (f# [H Leica 23 ) , CIAS-1000 %! 41
MG T R S (AL KAE EGREA BR AR, bt K
Bl TNF-o LA S K B IFN-y BUik SABC —Hiid il & |
DAB Bt (U T R AR B TR FRA R |
1.2 ik
1.2.1 HilRERMES B 125ml 9) FZEA 80mL
afiH i, 140°C HL I 46 14 75 2h, IS R K 15 55 Z 250
ArEEHTM 2. SmL, BT 4C KA N TR &
1.22 ABRNFMERNSARRE  LIAFEEE Wistar
KE(W A E BRI 2SR sh P 0 ) 20 H o SE56 %
G T SCHRAR A 7 v IR B AAL B CR HF 2mm LA R
MR R, TR K% R B T @A W 29 10min, 2&
Bt 40 HARB R BENL A 2 4, A4 20 HIR A, Xt
WA . BB A I e oM R T [ 2 A IR AR, 5250
A AR P BT 5 BB 10g/L €S 0. 2mL, 28
Je PR T ) B2 AHHRORAEIR T . AT A -20°C VKAE
BURRAE , IRAEBT TR 2mo
1.2.3 ABERMERMEK RARW)E BN AR
B, 37 BIEF 100mL 4°C HR N e, & 2min $2 5805
Y1 RAVEZFER B H, S min J5 S B T 5% —FF 100mL
4°C RN PPPERE T, B2 7K Smin,
1.2.4 MAREREFENRAETTFEERAEBER 30
HSD KB BEMLA R 2 4, B4 15 RO R, STkt Jr
PHOAC RS ¥ 3. 0omm BEARIES (TR S SALEST )
R B IR A B e X IR IVEREIR . K &R IR 2K I
TR 0 WG 2L 28 R A A7 RS RIS B 15 O N B T L
& 3. 5mm A IR IC gt f, 857 Wistar-SD [5]Ff 5
PSR T IR AR A
1.2.5 HERLA-ARIEEFMLERE LA MFARKEER
BAKJG K RAHRBHI 5 MR FRIRE ARG L% 4
TIR IR 2 FIE Y kG 2, o — 4% AT
BERTRGRA , HTFBA0 ARER E E AR TP AR,
VIR (00 M A AT e e Y a5 e 1 2 BRI S A5 1
Jr, LA A% OH . 5 e sl 40 PN A P R L0 B A At T
bR, B BEWEE 5 A ILEF TH5E45 2 T AR N A CEC
W AT R S R IR A
1.2.6 BEERE &5 Y R TIE 7 2 s i 7
(CBLFEHOM [ oK 23 AR A U WL 655 20
B¥) 1615 5 F 5% (JEM-1200EX Electron Microscope ) Wi
%2 CEC Hias 1k,
1.2.7 REHLANFERE NESAHARE 4dBHA N
TNF-a Fl IFN-y B G 2 80k 2= 3R K F-, Ak V) Fr bifi
HLEL 5 LT ( %400 %) , A CIAS-1000 %8 41 fitg 4% 43 #r
ARG BRI R, 25 (x £5) FoR
it 4547 . K I SPSS 17. 0 BRF40 4T 5 Hie b 3
KB R T 2007, P <0.05 HESHG T #E X,
2 HR
2.1 CEC EAZFIN  XTIR AL Y0 M2 B A i, 410 i ] B
98, IR A 2 2R HNZS E 8GR R | AT UL 53
1526

®1 MARERERBMNAENEAREELEER x5
a5 YA B £V T S | VA AR 7 S
(4~/mm*) (%) (%)
SEERA 2499 +343 3.22 +£0.65 6.69 £1.90
X 20 2261 +387° 8.44 +0.35" 15.50 £2.90*

*P<0.05 vsSLHGAH
Fx2 ABEBHEARE14d HAHEF TNF-o #1 IFN-y PRIEER T

a7 (x +£5,%)
21 5] TNF-a IFN-y
SEgR 12.421 +0. 3455 12.756 +0.2412
Xif HE2H 34.088 +0.5872" 33.797 £0.6130*

P <0.05 vsSZHGH

A A% B S 05 e A A0 A, 40 B EASTE I, SEBR 2K LI
AR 5 DX, A 22 SRR S | A0 M 4 K L i B
THEE WA B S Y CEC %% AN stT % K&
SIEA MR 2 [ 2254 B (P<0.05,% 1),
2.2 CEC BR&HT LIl CEC MRS, ik =F
B P AT AN )2 0, 2ok A K PN B O 2 8 A G 5 o) HR
4] CEC BESEH , A A7, 3R F &, ok Je 9 it
o B S A ik
2.3 RS A M TNF-o #1 IFN-y B9254%  TNF-o Fil IFN-y
FER R AR L K )2 N B 2R AR SR IR 0% A8
FANE BRI FE AN L 0 )2 LA SR T 1) R
L, 7E R v e BB B (0, 35 (0 R TR VR R R PR R
SEIGZH X BRZE [A] 14d B, TNF-oo F1 IFN-y BH P T RR 40
LWES 2R (P<0.05,%2)
3iTit

FA RS AR IGTT I E A0 2T B (HJE A R iR
FEEE R Z ] R K A R A Ty
L CEC ATG 1 2 1 IR RS Fi AR 0y 1% S B, vilt 7 £ i
PR AW Dy s, A W58 & B-20°C H IR R IR AF 5
(4 £ BECFE 1 2 M A SRS A T 3B A PR R R KB I -
ESR I H AR A F I i T CEC B 42 5 H b 4 A, 400 i
PRI TG A 7K T A8 400 S S50200 i [ B 34 5, AT L 232 461, A

S CEC A ThAE, MLk, il s iR s B &

DB IS S B R R R R RO, A A A i
PR T S B AT B ) UL, X S I BB X CEC 24736 Al 3t
F I, A BRI MR TE B 2 MR VRO A7
A AR R CEC A4 3

CS B—K ZAAET NS 3 A 80 i —
KIRVEFE L0, s (R R R R A
HAEYE T Z TR . CS HIAE TR IR 7 e S IR A
LR 2 K AR, 76 A I T B S AR K I, 2 F A
PB4 Al A b R R RO A B R S PR A A F
SRR, Optisol FBRARAFI T & 41 19 CS IR 7 41 e
AR AR WR AT CS X # IR S £ 2 A5 1
PR, REAEUESL T P (21 3G K | B aiam B e | v i v
PEIR B BRI, A1 T2 375 TR 4 WAL B2 SR E A T ok, L
ROAE A MR , BE s IR A B 2 AR AR, X £
A BEm B SR A 7, BRI IR B F AR A HEAMEA,
30g/L 78 iR ( hyaluronan , HA ) 5 40g/L CS f4 71 (7§
{44 Viseoat ) e EL s B v A R 47 AR I8 OPE | B A fy- M 4



Int J Ophthalmol, Vol.11, No.9, Sep. 2011  www. I1JO. cn
Tel.029-82245172 83085628 Email . 1JO. 2000 @163. com

FERT G5 AR CEC, A R F i/ St (1 I B 8 8 R T A
PRAIRFARPIT 51 % 00 90 15 85 1 &9 R (B cS T K
WIH M R A CEC W ELA R 376 A4 BIF 5% 48
o BATA K, RTREANA CS Ji BEBE 7820 A H I A= 77
PR B R, SR R o H 5 A B P B LR A X CEC i
ESENEE A

BIrE-PE RGP 2R CEC T6 M d W F Y
— PO L B A B A BE I — 2 MEE CEC Y Ss
¥, TR L R BN 7 A N B R €S HEAT RN
HIMR RS , CEC R AN AE T3 & 5 I 4 i
BT, DR T A R R 5 H I R Al CEC T
WAL R B SR LEE , BORAT T A A5 i AR, X Tl i
B[ it B E A 56 {0 CEC 2549 i 5838, A 2%
WREE At LA B2 SRR A6 HIh A R ARAT AR
FZIRIERIN CS Xt CEC HAA B 8 A f- 3 VE T, BB W PR 45
CEC By,

HFFE TNF-a S 505 B A HE 7 RO i & 2
ARG W LS TNF-o KA B %5 HETR BB - 390 Tl
Kzl Skurkovich 2 24581 B , IFN-y 1E A A%
HHEFR RN R E EEEN, SRR BB R
W TNF-oo Fl IFN-y 19 3 28 7K 1 52 55 20 BH 541G T %k IR 2,
ARMFFELE AR, L6 A N B2 AR I CS J5, €S nl REEAE
CEC JF ¥ i — 24 4h5, 18t CEC ik 57K 1)
& BRI A TR R CEC B9 E , B 1R HLAR
25X CEC 2R B B 40 M R i) 54 3, e 31 T — 8 i AR 3
YEH . [RIBT, CS B fi = L B EE R, 7T 5 CEC A AR T
PRI G BC Y TUHE R RSN A — R 1 R A
o CSAHERN—FPT AL, v AP E A 1228, B 1k
M2 0 i S P SR, RN A R AR A
JHL % SE B FIE 7 D g, $2 85 CEC BBt A Ak e 1 KB

TV A X 200 ) 5 0 A, A A8 S A A DR A
AFTE]

L5 ERTIR  INA CS FEAT I H I8 VR ORAF £ 5 mT 1L
H—FEEZAT AT E A 2 BB ST K
WA R ORI Fim PRIV SCR A 5 2 — 20T
SE 30k
L SEAR. FEE2F. dat: AR TUA: HiARAE 2007 :421-422
2 WISLAR. MR AR, JEnT AR TR Rk 2000:155-156
3WINIAR Y, 22845, 45, H RO AT A B T 28 3 1 £ RS
FERRIE RS, IRBMIFSE 1999517 (3) ; 202-205
4 Pt JuZEAe. EW] IR GATE H v RO AT A RS b i R . AR A
B4R 2007 332(7) :694-696
5 PR, SCHR T VL. B RER B 2 T R . B SE R
FAR (B ARBARR) 2008513 (1) :52-56
6 KV BLIRIE R AP, 552 200638 (7A) :31-32
7 Wagoner MD, Gonnah el-S. Corneal graft survival after prolonged
storage in Optisol-GS. Cornea 2005 ;24(8) :976-979
8 Rainer G,Menapace R,Schmid K, et al. Natural course of intraocular
pressure after cataract surgery with sodium hyaluronate 3% versus
hydroxypropylmethylcellulose 4% . Ophthalmalagy 2005;112(10) ;1714-1718
9 Liou SW, Chiu CJ, Wang 1), et al. Effect of intracameral injection of
lidocaine and carbachol on the rabbit corneal endothelium. J Cataract
Refract Surg 2004 ;30(6) :1351-1355
10 Zhu S, Dekaris I, Duncker G,
proinflammatory cytokines interleukin-1 and tumor necrosis factor-alpha
after corneal transplantation. J Interferon Cytokine Res 199919 (6) .
661-669
11 Skurkovich S, Kasparov A, Narbut N, et al. Treatment of corneal

et al. Early expression of

transplant rejection in humans with anti-interferon-gamma antibodies. Am
J Ophthalmol 2002 ;133(6) :829-830

12 Koh SW, Waschek JA. Corneal endothelial cell survival in organ

cultures under acute oxidative scress: effect of VIP. Invest Ophthalmol
Vis Sci 2000341 (13) :4085-4092

1527



