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Distribution and activity of Na’-K*-ATPase in cultured rabbit corneal

endothelial cells with or without ConA-conditional cultured medium
Xing Yongxin, Zhang Lin. Tianjin Eye Hospital , Tianjin Medical University , Tianjin 300020, China

Abstract Objective The activity of Na* -K " -ATPase on the corneal epithelial cells is an important index in evaluating
the metabolism and function of cell. Na* -K ™ -ATPase play potential role in maintaining the transparency of cornea. Concanavalin
A(ConA) -conditioned medium contain many types of cytokines and can promote the growth of cultured cells. The aim of this
paper was to evaluate the distribution and activity of Na®-K*-ATPase in cultured corneal endothelial cells of rabbit with or
without concanavalin A ( ConA ) -conditioned medium. Methods The corneal endothelial sheet and Descemet membrane was
isolated from the healthy mature New Zealand albino rabbit eyes under the anatomic microscope and cultured in RPMI1640
medium containing 5,10,15 and 20 mL of ConA (10% ConA -activated spleen cells supernatant) ,10 mL of fetal bovine serum
(10% ) and 60 mL of IMDM using mass culture method. A video system connected to the inverted phase-contrast microscope was
used to observe the morphologic change of cultured cells. The activity of Na* -K " -ATPase on the cultured cells was evaluated with
Bradford, trypan blue dyeing and ATPase reagent kit in the 5th, 7th and 10th day. The distribution of Na®-K* -ATPase on
primarily cultured corneal endothelial cells was examined under the eleciron microscopic cytochemistry. Results By tearing
corneal endothelial sheet and Descemet membrane, The corneal endothelial cells of rabbit were successfully cultured using mass
cultivation. Na” -K * -ATPase showed the higher density on the surface of cellular membrane in ConA-conditioned supernatant
group. Na* -K * -ATPase presented the highest activity in primarily cultured corneal endothelial cells in the 10th day, showing a
significant differences in different time points( P <0.01). Conclusion Activity of Na®-K* -ATPase in RCECs is highest at
7th to 10th day. Medium with ConA-conditioned can improve the activity of Na* -K* -ATPase in RCECs. The activity of Na*-K* -

ATPase can be used to evaluate the function of cultured corneal endothelial cells.
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FMENEARN FAFAREHEEGEXER
MIVERT o AR R P9 B 40 S Ao AR B PR B 4B B Na " -K*
-ATPEE (TG, 4 M B BBk i Na” B 22 R
FHBHM o Na’-K"-ATP B§777E F £ JBE P9 52 40 1
R b, HCVE M K /D 2 W 40 YD RE 2 £ 1 0 2 RE Y
BEitr, EUSBABRAEARREGNER, WEE
X—FEEAZR, NTTSHARKMN, EEHENR
¥, JJEHEB A(concanavalin A, ConA) & — Fh Al ¥y 5E
ERX BT THARIE/RFHELME, HIEAL KRS N
BUBSEERW ARG LHEBRTEE SHAREF, W iL-
1IL2 IL-6 A FEAEKFA TS, ABEERRA
ConA Z {4 L35 7 B HE 77 1 S fo B P B 20 B 35 5%, 5
f&E 8 Na™-K* -ATP B V5 9 ¥F 4 £ B P9 B 40 P 75 o B9
f&¥7 o
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1.1 #he

1.1.1 BRECRIE EBREFEFHZHR(TEEZEKR
FEEBNY T ORM) MR AE 1.5 ~2.0 kg,
BBk RELRESTMRBREK,#FF4<C
Bht., IMBERRTENTE AEEN SRR
Toor Y . FERESMT , BY R AR 2R 5] A 45 4% 4 41
RERE, & K KEE 400 U/mL @) 4 B K K
YRR, BT 4 CHkFEH £,

1.1.2 FEH LEH RPMII640 Rk BEEH
F§ (£ H Gibeo 22 F] ) ; B4 MLVE (i W ZEF £ Y &l &
AR L-E B (£ H Sigma A7), ConA {44k L
TE VR A 1 B < o DK LR A AR 4 LB, 1 000 r/min
B> 10 min, F F 35, AJ IMDM 535 3 (3£ E Gibeo 2
AD AR REEE 5 x10°/mL, B A 24 L4 M 5
W, &fL 2 mL, il A ConA(ZEH Sigma A 7] )10 pL
(100 pg/mL) , 8 F 5% CO, BEFMANIEE , HF 48 h,
BUH B3 EE W ,1 000 r/min 8.0 10 min, i 3 B 5
BEIR G-25 (sephadex G-25,% [H Sigma /4 8)) i &, i
UBBRTE (0.22 pm) , 433, - 20 CHEAFAE . AT
A 0.1 mol/L f o-H EH EW (£ E Sigma A F]) LA
M EFBRHERERK ConA Fior, ALK ConA £ 1
HRESNEERY =R AMREIEFERM; FMAL
B gr B 4% . 4 100 mL RPMI1640 3% 57 2 5 43 5 fin A
5.10.15.20 mL ConA %4k _EVE# ,10 mL Ji§ 4 M ¥
(FBS, 2 [ Gibico /A 7),60 mL IMDM %, 5 B %
100 U/mL, 6% % 100 pg/mL; 7% Th ) i 2 0 =2 il 57
& HHME ATP BN (MR EREY TEAR
B) sMEMk R (R E Sigma A F]) , D-Hanks ¥R % L4t
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FECH B ERE &M

1.1.3 FE ML CO,EFH4 (BNA321D, HA
Toabai Espec 24 &) ) ; 8l B 1 2 B # 8 ( & E Bausch
Lomb 24 7)) ; E BB TIES (HF MR &);
REBEOV (LR EABOHLT) 721 4586 4
AKB(RNEERESERAMRERERML) ;B
St F B (HA H . H-600, 75 %2358 k2R E %
BrEEERML) .

1.2 Hik

1.2.1 FHARRNEEREMBSHAAREAAER
WREAMERIEFFAEIIME R EBEITIESH K
R FHIRBRE F LW B S ML D-Hanks 3 5, 72 (R 9
BUNBHET, FTABRZN I mmA B RABER, B
TH-XEERILP, NEER L IBABERBSER
WEAKHRZE, AEE M E. ¥EE R 1 mm x2 mm
BIZE 218 K H 2R B T LL 0. 1% B IR J2 R 4 1L 78 7R
MEWTHERB T AEERT,#PRTHAR,
BA 37 C 5% CO,3EFRFE P NGRE 4 h J5 , 53 BN A K4
BHRE BTHAEPSENE, 72 h FHREHIERF
W, LG EMR 2 d ik 1R,

1.2.2 Na'-K*-ATP B35 AME 1G4 i1k .
B, FZLE BTE4HM, H 4 C A& KH &R
10°4~/mm’ 4H 153 3, B 10° A~/ L 240 B, B0 A3 %
STEVK AT, WA MBARRSH., (HERS
OHRERN AN EHEERPEARERE, &™
i Ul B 5 A BT R R e A, W B L IR B
HERWRE. SHRERE = (WEBEREEME/R
WEREEME) xmEERBERE. RETREERE
4 0.727 g/L, (2)BIHRFRYM, LA 0. 25% fR 2R (M BN
e (R REEFRHEAE) ,37 C CO B PIHILE K 4
BB W% 5 000 r/min B0 30 s, B_EVE WK 45 pL,
AS5uL0.4% BB RIES, WA 25 pL 4B W
A3 B NFE L A0 EOR 9, B T I B4 MR
(n)o HAW 2 K, BOLERME, 23K nx10°4~/mL
Y, (3)EBEME ATP BRI & U F 1T ATP
B AT , W58 45 B WO EAE , IF 118 Na” -K " -ATP B %
1. I Na®-K*-ATP @& 1 (U/10° 40 i) =
[ (W% OD fH - X M4 OD {H)/(Fr#EE OD {f -
EHEODMHE)] x i HEFWRE (0.1 wmol/mL) x 6 x
2 0 2 BT AR REAF 4 (200) /(B ZFH M %/10°) 6
1.2.3 R4 Na* K™ -ATP B BB B W
B ALRBAHEALRERFEERBEZHE R
o (1)EMAICAERN T0% ~80% H¥E 55 BN K
MM E (35 ), A 4% RPMI1640 + 10% FBS
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+10% ConA (4b ¥4 ) , B 41y RPMI1640 + 10% FBS
(MHRZ) . (2)4% % % H B + 100 mmol/L — Hl Z: 5
Mk +8% HERHIE A W [E E 10 min, (3) FFE B E W,
DHEmBREZHmBRE2h. () BTHHTR
AR IR ¥ P-NPP BB B W), [ % F WA AL
1. 0 mmol/L Glycine-KOH buffer 2. 5 mL pH 9.0,1% lead
citrate § T 50 mmol/L KOH 4.0 mL, DMSO 2.5 mL,
100 mmol/L P-Nitropheny phosphate ( P-NPP Hg salt )
1 mL,levamisole 6. 02 mg pH 8. 8] , Z R HF 15 min)5,
BEABER T ,37 CHE 30 min, (5)F )5, CaCo
buffer ¥ ¥ 30 min, 1% 0s0, 5 [E & 30 min, (6)
0. 1 mol/LB fig 22 »b ¥ 32 ¥ 10 min, Z, B Bh B B K,
30% Z. 1 8 min,70% Z, T 8 min x2 K ,70% Z. B fif MR
A YL 2 h,90% Z B 8 min x 2 K ,100% Z, B% 8
min x 3 K., (7) ¥ E A L & B 10 min, 3 & W 5
Epon812 12i% fuifl , RAFEBEEI H 1 ~2 pm, K
W o), 62 AR T e A, U LB AT R Y
A 50 ~70 nm, B ER4h AP AT Y, (8) B
T R O EE REAH .
1.3 Giit%mk
48 5048 R 1 SPSS 11. 0 #4751t 2 0 b, % 4
HdE 2 Levene K361 S5 77 22 5,3 A~ 40 Mo A= < A 3 I
AR AR BB PN Bz 40 M b Na* -K ™ -ATPase {f 4 ) F 80K
Me R %E
o3BT, 2% JE 3 B
PP L B R A
SNK-¢ & %.
ConA F1
ConA X% 7% ¢H 40
f i 0 A I AR
IR N Bz 4
JE E Na’-K*
-ATPase 7% M B9
bl % % A 1 S
AR ¢ K&
¥, P<0.05%
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il Na*-K* -ATPfifg 75t

ConA Z& {44k b Vi 15 9% 1k AR A S PN B2 4 i 5.7
10 d Af Na*-K* -ATPase 3143514 (0. 135 £0. 006) .
(0.370 £0.122) . (0.633 +0.385) U/10° 4~ 4l ffd , %5 21
HBRERFHASITFEX(P<0.01) (A 1,2),
2.2 ORIR B AR JEAR KL IR M R N B4 Na” K7
-ATPase i 1

7 S 06 1 B SR AR B SR 10 A ik 80% A 41 M EAT
Ay ¢H I 5E 45 s i ConA 2% 14 b 85 37 2 19 5 AR
ML, LA Rk 80% £ 4 Y, H 40 M ¥ S Na™ K~
-ATPHGE PEY B B 7% F J6 ConA 4, Z R ¥ A Git 2%
BN (P<0.01)(3=1,B3),

F1 ARZEFEFRABEN KM Na*-K* -ATPase &%
LRI S bL B (X £5)
Table 1 Na®-K*-ATPase activity and cell counting in

different cultured medium groups(; +5)

Group Cell count( x10%)  Na* -K * -ATPase activity( U/10° cells)
With ConA 1.994 +0.736 0.722 £0.111

Without ConA 0.311 £0.092 0.295 0. 040

P 0.000 0.000

(Student’ s ¢ test)

B 1 ConA FHLiEFEME
ASdERERERKMAME
(x50) E 2 ConA £
EEHEERIOIdHNERER
FE R B A A IR 25 ( x50)

B3 BT ConA &4z
AREEA IO EREAE
MR x2000 E4 HIE
B T ConA ZFF A

EREA G I F 3 P
T ConA #3348 Na*-K*-ATPase 7 s B fE LB S ( x10000) M5
2 mE Na*-K"-ATPase 7£1Z 7= A9 4H A FE L 899 76 ( x 10 000)

Fig.1 The growth statue of endothelial cells in the 5th day after primarily cultured with ConA-conditioned medium( x50) Fig.2

2.1 ConA% %
fb &5 37 2 T A
A A K R R
R A BN B 4

under the electron microscopy( x 10 000) Fig.5

The growth statue of endothelial cells in the 10th day after primarily cultured with ConA-conditioned medium( x50) Fig.3 The
growth statue of endothelial cells in the 10th day after primarily cultured with ConA-conditioned medium under the electron
microscope ( x200) Fig.4 The distribution of Na* -K * -ATPase on the cellular membrane in ConA-conditioned medium group
The distribution of Na* -K * -ATPase on the cellular membrane in non-ConA-

conditioned medium group under the electron microscopy( x 10 000)
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2.3 AREKRET Na’-K*-ATP B 2B 4
EREES

TE B2 Y JRUAR 35 5 A P B2 40 5 B S0 T
BB TEEROBERSTAILE, £ Na" K’
-ATPEgFAME K I o 7E ConA A IbiEsRE AL HA , H
FAPE R B % JBUE (18 4) s T 7ETL ConA £8 U R %
REIIE D B (B S) .

3 itig

Na®-K*-ATP i , X R, B —MEREEZEH,
WK% ATP SR RER, R A ME S
AL R QM AR A 40 MU B PR S 2 B TR 4 LA
TYM Ca™ WE XA R B E D, Na*-K*
-ATPEETEMEM K/ E R B4 e B A DI RE E
BEi8br . ATP B[ 53 % ATP j=4 ADP K EHLBE, H 1
W& FTCHLBE i 2 W] LU T Na* -K ™ -ATP B§ 3 51 09 55
;R

PR AT R KRS M R B —Fh
FEAR, R —-MIHEEEN IR, Na' Fid
4L E 3B B R RE B Ak e L R BT A X —
il R SE 4 Na®-K* -ATP B§ 693 MR L TR0,
AZEE A Na* K" f1 Mg”* &8 7 6l 15 10 F %%
K, RAMBEES B ER, BvAN
I8 5 FF 7 00 ) 5k o g, R O 7 AR U4k E R AT LB
KR M E! Y,

BT & B AR PN B2 40 B i) 40 B B L £ #E Na ™ -K”
-ATPHEG , B 15 M 32 2 A7 T 40 At w7 00 & 40 B B, B2 F
AHSRER ALY 48 M 5 b, 78 FL T8 7] 5T 55 I Descement i
O 4R R 38 4>, 3R R WL B Na” -K " -ATP B 935 41,
B 3T A 3 — L2 K FE BT 55 AN Descement 5 1 4H T f5
WS TR EED

VTAE R B 5T 34 AR I B £ B P9 B2 48 U Na ™ -K ™
-ATPEE X RS MFEE™ . BFF XK 4
FHELH 20.7 f mole FEE FNIRICH B, YT &
ANMIA 3 x 10° A FE AL o AT AN 20 4 4k 2 T T aF
— B UESE T A P B A B R AR E S s E A

Ko AR A1 35 % A i BP9 B 4B Na © -K *-ATP B 14
W s, JFEAEMAE S d B AR, 2425 0.05U,10d
BHERKIA 0.22 U, 4B ZE T L S8 2 48 o i, Na*
K -ATP ETEMHBRFEARAMRE EE&E, N 0.22 ~
0.52 U, Whikehart 2" A &R I5FE MM Na*-K*
-ATPEG AR R ag K, HFT BB MLk o 4 ML Na ™ -K ™ -ATP
B Z A, R RIE SR E AR e R
RS, B EE AL S, 8 E W H

+ 185«

Na®-K"-ATP BEM/ER, X —HLH AR FLAAE RN
5% 3\ 1) H %5 W% X 1% B8 A9 0 4l /8 FH o Guggenheim 45
RN R R R AN AN R A Na®
-K " -ATP B, Western Blot i 5Z 45 %t 43 F & 2 100 000
50000y E H R AFTE, 5 Na”-K " -ATP B T A —
B, G 9% 40 M AL 22 BT 9T 3IE S 7 AR I DY B 4T A Y R A
FETE Na™ -K"-ATP §§ , & BF 50 K [8] F LA B 58 7R BT i
MALEE AN E NS R, REXSE 1R
B (KO85 % 0 G £ B PN B2 4B Na ™ -K ™ -ATP B A 4%
B, ARG RER, FEERINEFRWIERAER
KM R EE B A Na’ -K*-ATP B§IE M2 40, fAH
SEICHRIRE —F

ConA BR—FMEYEER,ET THRIEFREHEL
M RBEESESS o-D-HBEHEREL S, KAATRE
KB ConA BE 5 AHMIR I Z ARG 4, T 1% (L 40 L, i
FIL2 WARM TIHKEHRAHEAER N, EEEER
8 £680 7 0 S 0 R LA 4R B N B B R BRI B,
CEAMMNE, BB _EMHE, FMEL—-RIESRE
RRG, BB R B MBE N, G 3 DNA f&E &, 2 i
YIREIEAE . (RSN SCEHIESE, ConA AIYE B L5 HE
RIBT WE R X L FAREE T, ConA ER/N
B/ R B 2 40 B B8 (ConA & W) &R
ZFA MR T, a0 IL-1 102 [ IL-6 | 54T 4 40 e A4 K (X
FEH WAEBEA LM AEEEMEREHERE
o4 55, WT 35 T AAR P B e 28 PR A3 0 SR B R T R 4 L 1A
SCuG A] O [R) AR B M B AR R T B IR R R4
LU IME R R R B R RS bR B B R | B R
S 28 BRASE R M TRER

A SCE R {3 ConA T 4k B 40 B 3% 5% L 78 W il
B ConA KL 35 37 &, AT R fA V9 B2 40 M & 35
I, ABIFE, L5 ConA IF 1k 8 40 M 7= 4 44 2% 14
b EVER, BRREEFRARENEAERERKKIER.
HIFEHTGE S ConA WH 23RN A XK. ConA iF
Ak JE 4 B S 53 W5 1 25 R A W TR PR 4 R EX -, TT B B AR
YRR A, FR4I B ConA FE[RHFE 24 ~48 h, H g
FLBERTHREFESELRRKE. LR
B LER (REWRE N 10% ~ 15% ) it A RPMI1640
R BN B ConA KL iEHRE HITRABENK
MM RE SR, W LLAE A B SR SR R, R R AR R e A R
o LT LUK ConA 75 £k BE 41 A A 45 14 LW WAE N
& B £ BB PN B 40 B AR K B B4R L

AL R BRI ConA LML HEERT,
JEACA BN A A K 10 d B, L Na ™ -K ™ -ATP g%
HESdBERAAR 4 F. RRFFROB, MREL
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RIFHEREE, SILAUMHEABRERER, Bl
Na'-K*-ATP iR ER 2%, SAMAEKE 10d A4
L, 4RI IL A LA F B 80% , M i #8 BE P B2 4
MOE L B B SR 2 40 L, Na ™ -K ™ -ATP B 75 ¥ B 2
A&

Asran s R ConA S ALIEFRHEAEH TR MAE
PR 2 M Na* -K * -ATP BEE P T8 8 2K I 58 o 5%
L2 R, #5 E ConA HEA BEWER,
ConA £ LIEHREF SHE LR L5385, F Itk
AR AR A AR . T 2 A B A, 4 B i
B R, A Na* -K*-ATP BiE MR E . ALR
4B\ — 7 FIE B ConA 2% {44k 5 32 3 7T LA FE 2 B
FRABEN R B SR A . {H ConA &AL 35T
FEHN Na' -K " -ATP B3 AL A it — B 5T

DL BOBRSE % T 4 B 0 B2 40 K A 0 A BR T
T 25 25 KO A I, X T 40 1 00 B 60 M0 7 3 0, AR S B
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B0 K, 33 T4 5 34T 0 R 0N R A0 B RS AL, 2 B f
6 0 L F T B ST A L B A MRS AL DI RE RO TR R
BMRAEAEEE X,
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FRERARTEREREEE MM FRENX A

7 A ) 8 4448 (ultrasound biomicroscopy, UBM ) B il
HBATH R, TR RN HA R F LR (primary angle-closure
glaucoma, PACG ) f MR 1 7 f 1 45 ¥ 4% /"' 72, PACG W K 4%
B AR BT B IR SRR R R | HR A R AR bR o LA BT
BN A 3, A 2 3 9 BEOR R K L BE IR AR L B IR BT 2
PACG e RWE R . AP R EEXENR PACC 55 M
KHHEREBEENFARESHERENXR,

1 #REHZE

L1 —ARVER 90 A b5 ok R0 HE B b o 55 40 S0 Y 4 BT
BOREF SRR B ALEANE, BABTRAGER
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KW FIET R IR EA AR/ R AR UE,

fEF BT 310003 UM T 4 +F & B B (B30 ) ;310006 45 M 1
F-ARBERRA(KHER SBHET)
SEIRAEE : % B A ( Email ; zhezhl@163. com)

CER

MATR A HOLMR B H 3k 12 4 12 B, *f B4 20 ABEALIE
BER WIS RAHMRENEY FARE, RBITBH
B|TRAENE SRR, THARIBER. 5B ALH PACG
AR S RANER HHULZ X BRERERITEE X
(P>0.05), AEARNHERE BALEEEMGES  ARES
BXAEHEBERMEWMABRSEE, BEHXEAREIOD U
ok

1.2 7% FARERER: ABRTEHERET RE.R
K AE R B AR EREL R, 3R Pavlin %1 B4R T
UBM M & ;RUB B (ACD)  BE LR 28 500 pwm &b 55 A1 FF B BE
B (AOD 500) F 55 £ FF R BE %5 ( AOD 750) \BEJLRR 58 500 pm b
B3 # IF BB % (AA 500) M AIT IR B (AL 750) . B
Tskashi % /#9073 50 510 R LB SR 1.2.3 mm {1 8 47 BE AR
KEE KKIEFEN T1.T2 f T3, X A% E Paradigm Medical
Industries P40 B 75 AE ) B 0 5% , L RE A% 5L S0 MHz, R I
B 4~5mm,

13 Gtk R SPSS 13.0 G B, &4 K



