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HILYFA L OR{LIC B X TH B P-chloromercuribenzoic acid (PCMB) %
10*M T &4, Tyrode’s solution T 5 BsfE#E % DT ¥ kD Na'-K'-ATPase
&1, Na'/K'ratio, ATP §BIICH/ LY FALICOWTHERE L.

BREXRDEEYTH 3.

1D 10*M PCMB %{fHE B3B8, 41 Fa1~—> 3> 5EMEICE Na'/K'ratio
£0.21 M5 0.67TE¥TLERAL.

2) 749k&REDO Na'-K'-ATPase FHE4FkQEDOTAIC KNTEL, MEDOHIC
FELMhCHEEELREDONE (p<0.1%).

3) 10*MPCMB % 5EsR{fEE &€ 3 &, 79 k&ED Na*-K*~-ATPase jF1%(3 36 %
mHlEhic.

4) 10*M PCMB % 5ER{EREEE 3L, 79kRED GSH SR 167MHlEh.

5 10*M PCMB % 5Esf{FREE€ 3L, 79 kR&GD ATP §8(16 Z1MHEh,
—7% ADP &8I 21 ZH&lEh .

The Na*-K*-ATPase activity, Na*/K* ratio, ATP content and glutathione (GSH)
in pig lenses were measured at 5 hours after incubation in Tyrode’s solution
containing 10~*M P-chloromercuribenzoic acid (PCMB), a reagent which appears
to be suitable for the specific oxidation of GSH.

The results were as follows.

1) The Na*/K* ratio in the pig lenses had increased by 0.21 to 0.67 at 5 hours
after incubation with 10—*M PCMB.

2) The Na*-K*-ATPase activity in the pig lenses was consistently higher than
that in bovine lenses and the activities in the two groups showed a statistically
significant difference (p<{0.1%).

3) The Na*-K*-ATPase activity in the pig lenses was inhibited by 36 per cent
at 5 hours after incubation with 10~*M PCMB.
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4) The concentration of GSH in the pig lenses was inhibited by 16 per cent
at 5 hours after incubation with 10-*M PCMB.

5) The concentration of ATP in the pig lenses was inhibited by 6 per cent,
whereas that of ADP was inhibited by 27 per cent at 5 hours after incubation

with 10—*M PCMB.
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SH M {L.# © % 5 PCMB (P-chloromer-
curibenzoic acid) ¢ diamide DO IKBE{ERIL,
PCMB 2E3EFAM T I SH 24 BRI+
B RLY, diamide 1 K gAERE O GSH
PERER L L, BRI 20 2 54 v HSER I
LIEFAL O SHEAMLTAZ LicX b LE
2BbRTWBY, Zhbo SHEMEAIE Nat-
K*-ATPase {EHIC &S RIFTZ LT
FTHeL, HRE D KBERTDOA A v 7
VADRBC ABEZNBERIhTEL. ¥
o, FERRYEPIRE O A Ak PIREAK & i
T GSHEEX R X v BT 5 &340
nTWBY, Uil Zh#&k Na'/Ktratio %
MRS B EAOM - PCMB »\ AR, GSH
$ LU ATP CRIET HEBIC DTk EE O
B RY TR, FEALRENLIh T
V. SE, ShBOMEC oW TR LETD
HMRAY B THRET 5.

II. EBMHATICHZE

LT D BRET T Bl FXH O KK
ok AL B\, M, SKAEBLBER
2~2.2 g, KB B ER 400~450 mg D %
D% FRH L. avir—a LT Tyrode
WT KR 1 vFa—>a v, PCMB
13 10*M BE T ER IR, JIEounTik
Na*, K* &%, glutathione & &, Na™-K*-
ATPase iE#:%s X 08 ATP, ADP, AMP & &ic
DVLTHIEL 2. BDORDDOEIELRET T
ATEY THS.

1) Na*, K* 0RlE

Bohic B KB K Zml fnpz, 77 =
VAECFAF - TCAECFAA LI DD

12,000 rpm, 30 min, 4°C CEME L= OB Lk
& % flame photometer (Instrumentation
Laboratory Inc.) @ THIE L. Na*, K* ©
Bf7it mEq/kg lens wet weight THEE L 7=,

2) Glutathione DAIFE

Kfafk% 0.002M EDTA % pnx 72 10% TCA
SmlizcAh, Ne FPAKWHTF KL F7r v k%
CHA ¥~ T hELFA AL, 3,000 rpm,
10min FELicOb EiE% BUL, WiEEZE
W EEEDLMC2 | washing L. £DEHE
% DTNB i CTHIEL fe.

3) Na*-K*—ATPase FMDHE

K sk, Ak &% 40m mol Hepes buf-
fer zhFh 1ml 20ml fpx Db, 77 ®
VRESFAF - TCHES KR~ LI, £D
Suspension 0.1 ml % Table 1 iz 7R3 KIGK
ik, 37°C 1B A Y& a~~vavlii
DY, KihxEEL ATP X b inko@c X b
WHUTER Y v, B vERRET £ 3
> ~IP-S (pfn » 74 7 2) ZRAVAXHKK
B TP 550 nm DBEE CTRIEL 12,

Table 1. Substrate media for the assay
of ATPase activity

(A (B)
ATP 2 2
Mg?+ 1.88 1.88
Na+ 82 82
K+ 33 33
EDTA 0.54 0.54
Hepes 40 40
Ouabain — 0.84
H,0 0.5ml —
pH 7.5

(m mol/L)
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4) ATP, ADP, AMP A%

K& k% 2ml 6% HCIO, THEUFA AL
=0, 12,000 rpm, 30 min, 4°C TEK LK
El, LEw 1.75M K,PO, T pH 8.2 i 5
#1, 3,000rpm, 10 min ikl 7z O H EFE
10pl 7 r= 2757 4 — (Waters) I
EALTHIEL .

W7 m=< 257 4 —DERHILIEHRE
LickkbThHoHY.

I % B # £

A G tho Nat, K* &3 Fig. 1 @R3m
A vFa~_—va VREITIENa" (X14.8+3.6
mEq/kg lens wet weight (LAF Bf74RE,
mean+SD) T K" 11 68.9+2.8 TH % DXt
L10*M PCMB #{EH X 5kl v 2~
— v q VHETIL, Natb, K GBI ZThZTh38.7
+3.5, 56.6+4.5 &, BALMCERENR Nat D
L&, K* oA ngEdbhic (P<0.1%). L
L Tyrode WTHBERE A vF 2 X— v a vV
LicEEL A vFE 2N~ 5 VEIORE ORI
Na*,K* BiIEZNAD D hh 7. M, IE
#K Ao Na*/Ktratio (3 0.21 TH 5 DITx}
L10~*M PCMB {Ef# Na*/K ratio (% 0.68
T3 ULk ERAEDLII. K Na'-
K*-ATPase EHED species 2 X AEETZDWT
%% & Table 2 w/R3 n< 47Kk & KK
fk & Tt Na*-K*-ATPase {EH:AfE IC 22 %
Bdhhit. B b 4KaAE Tk Nat-K-ATP
ase FEM:AEIL total ATPase {EHEEDH 30 %
THHEDO R L T, BRBETIHA%T

P<0.1%
P<0.1%-|

604

mEq/kg. lens wéight

% K

N=14 N=19 N=19
preincubation 107*M PCMB control

Fig.1l. Effect of 10-+MPCMB on the content
of sodium and potassium ions of pig lens
(after 5hrs incubation at 37°C)

Statistical differences have been evaluated
between preincubation and 10-*MPCMB
group (Student’s t-test)

by, Fr, RSl O KEEREE B

BATH WREOMICIE AE £ BD LR

(P<L0.1%). z D, X b BEREEOSWVEK
KeEiz ot PCMB 2B X TREZ AT
-7z, 107*M PCMB %#fEHI¥ 1 V¥ 2 <~
v g v 5% » Nat-K*-ATPase {EHIC K
FETHET DT R L R Table 3 i
RTEYTHD. B v a2~ VHlE
Lavir—E (Tyrode ¥ T5KREI1 v
2aN— g v) i Na*-K*-ATPase {Hfit

Table 2. Adenosine triphosphatase activity in pig and bovine lenses

x mol Pi liberated/lens/hr at 37°C
No. Na+-K+*-ATPase as
Total Mg2+-ATPase |Na+*-K*-ATPase part of the total
%)

Bovine L 10 2.3140.30 1.63+0.25 0.69+0.13 29.8+4.5—

ovine Lens

(1.78-2.73) | (1.30-1.99) | (0.48-0.86) | (25.5-38.8) |, 1o

pi 2.82+0.21 1.63+£0.15 1.18+0.26 41.64+6.9——

ig Lens 10 g4-3.00) | (1.31-1.78) | (0.81+1.62) | (31.2-55.9)

(Student’s t-test)
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Table 3. Effect of 10-+M PCMB on Na*-K*-ATPase
activities in pig whole lens (after 5 hrs incubation

£ (F10% 25 1984

#4 L FAfE©, Na*/Ktratio
EABLETHRRD bR -

at 37°C)
TP 72¥. ¥72, SH FEiIK{EED
ase activit . .

| T BEE, BERLLOCHEENE

total Na+/K* Mgt e g

|
(uMPi/lens/hour/37°C) @E%ﬁ?%0$ﬁ%&§%%
e cubat 5T\ 525, Table 4 275310

preincubation |5 gp40.21 | 1.18+0.26 | 1.63+0.15 O

10-411\1/[_113%MB I <, EEBKKRGE I ETH
n=10 2.59+£0.30 p<19 lljﬁﬂ% IR FF VEEIL 1564+
Control 2.92£0.51 | L11£0.27 | 18140.31  0.159m mole/100g lens wet

Data are expressed as Mean+SD.

Statistical differences have been evaluated
between preincubation and 10-*M PCMB group.
(Student’s t-test) '

Fh F41.1840.26, 1.11+0.27 pmole Pi/
Lens/hour &+ FEEN RBDLNMI -, L

2L 10*M PCMB % fEH S # 7R i3 0.741
0.30 pmole Pi/Lens/hour & Y35 38 %DEE
FIEHED BAYERN AD LR (P<1%). La
L, Mg?*—ATPase {FEMHEC oW TIL e B D

Table 4. Effect of 10-*+MPCMB on the con-
tent of glutathione of Pig Lens
(after 5 hrs incubation at 37°C)

m mole/100g Lens Wet Weight
Preinc;lbgtion 1.5640. 159 s
= $<0.1%
10 41\1<II=P2C()1VIB 1.337+£0.173—!

Data are expressed as Mean+SD.

Statistical differences have been evaluated
between preincubation and 10-#M PCMB group.
(Student’s t-test)

Table 5. Effect of 10-#M PCMB on the content of free

weight 278 L Tz, 107*M
PCMB % fEF &7 5 Befieg
Ti% 1,337 m mole/100g lens
wet weight * AL HETR
ETEZRDIcLDD (PL0.1%), EFEMEDH
16% DB R E EF ot Fi, LBHREL A
X >k &k ik PCMB 24 IR &1
DHDRIHEERD ATP SEIIZHCE L
2N, AR &Ik Table 5 R340 < 5 B
BT ATP GBI 6 WD L Icie 38 /b
sz, LaL, ADP oA RIIF27T% THEE
RIETHED bR (P<0.1%).

Iv. # %

PCMB % diamide - [k, SH Z{bHIT
BN, FKRGHEF T Nat, K w4 58
3 PCMBOEFR X b B THAHZ LILZE
CHELCBYTH 5%, SEIERC Auvic
Bk &tk T3 BEigET Na*/K* ratio 1 10™*M
PCMB % fFH ¥ 5Bl A vFa N~ g v
L7t iX, Kéafkd o Nat/K*
ratio I 0.7 F T LR LA, IE

adenine nucleotides of Pig Lens (after 5 hrs

incubation at 37°C in Tyrode’s solution)

#7r cation transport Z#EFE4 %

» mole/100g lens wet weight

7o ik GSH 23 hE ¢, GSH ik

Kk O ATPase @ SH 7' —

ATP ADP AMP ) i
’ TER L CHREEREAEL TV 5)

Control 183.]01151;.56 5?.11)2;:?0/61 | 11].911185.48 D BT, Lol
) e . D ; 1, Na*/K* ratio

PCMB | 179 90112.18 | 40.1046.53 ' 8.44.44.41 KBERT / i

N=19

FTTR 0.7 FTREF LTI

Data are expressed as Mean+SD.

Statistical differences have been evaluated between

control and PCMB group.
(Student’s t-test) N.S: not significant

Db b, Kitkdo GSH &ix
Ep 16 BOWA % BDIwC TX i
W, ZOZ LIRSk b BRERY
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X v GSH iz 4L, Na'/K* ratio © k5
LI MHBET AL THME Bic D BRTH
5. Flxif MU GSH BLK|T » 5 tertiary
butyl hydroperoxide (TBHP) % F\ 7 #i4
TiE, 4 vVFa ~N— s v304H#H it GSH
BT3B WAL & ShTw 5%,

PCMB #{Efl &€ 7854, Na*/K* ratio .3
7 VANGHER R bICd b b$, GSH
EXABA LR BEE LT, WEO B
BOMERAN R 2L Exbhb. %,

GSH 0@ L+ & 3 iC cation transport o EE
7 fyEl% 38 5 T\ 5 Na*-K*-ATPase &L
PCMB #EHXRAZ LIV BDET
RO, RERNEDBRERET S LK
DA * v 35 Vv ADEEE RKTHITONT
1L, invivo & invitro D F — X — TR 5 &
#xbh%., NLAL Kinoshita Hick % in
vitro <G ouabain % {EH X8 72K 5k Tl ARl
REEI B0 HIETFTHE Nat, Kr o5 v
AFHETHELTWAD, ¥, X-ray KX
% in vivo TOHOEETIY X-ray BE 3 BH T
1% DABRIEEDETHREDONDHH, 20
S CIL E X Nay, K BRIz E#a 7k <,
AEERTEMD 50% KIEL fch T Na¥, K 48
WEET 5L IR TWBY, EEEANEKRE
LLTHEAPH~ v A ThIzERELETA
F VAT VAREETSEREIRTHBY,

ThHD T EnBELDHLE in vivo TR in
vitro T RERIS0Y KETDHEAF v A
SYRADRBEREL 5 EE 2 BB, Nar-K*~
ATPase {E#H 36 BBEDRET A4 v A7
VAR SN ENCEEERD B, ZDEIT
STk GSH, ATPase (3K 5k CTD HAik
LB, FECERECHEET 5—RE
{, B LETHBEECHFETHZ L 1bE
%2 5&, 4ME Whole Lens # Heiedd, &
BRI AR S M FRERD 5. B
Na*-K*-ATPase 1% ATP & B 45BRcH 5
2, Bk ATP S8 E) 6 % BER
YL TE I o, —F ADPi3#27%
DRWIDRED bR, ZOEHE LT ATPase
FEMEM RIE L Ttcd ATP 23 ADP s S h

ellgofcicdTHAHS L HERIhD. ATP
BEBE VRO Lz EbFOEEMI SR
MR Ih T 2083, KR TOF= R ALF ~
HLEE T2 VERZAEK, BlxiE ATPase,
hexokinase & Cff X3 ATP Bizfg ATP
BOWIOSBETCHHIENLE2DHE6S
OB EEBERRCRITTHEL L CERED D
WhLEzoh%. ki PCMB R o
active transport L R IFTEEC O Thicd
DTHHNEBRITTHECONTHEHRT
EleW L DR HDH. FERE D KAEDOEHRE
1Zix ATPase {EHENFFLEL o\ 7o passive
transport L EELRVWEEL DR T
50, HHB® kB L, PCMB % #HE&H»
LIER S IBE T, BiMEM & ik Nat/K*
ratio % BRI BB L LMEL T 5. KRG
fkcix PCMB %fEf ¢ 5% & ATP S EIH]
RO H 72 b T RBIMTH FEHWA L TH D
PCMB i & % fRpERIEE 2 BRI (EAT
5 ENREZ BRI,

4E0D EBFER ¢z PCMB 2% GSH, Na*-
K*-ATPase [FEHICRIEFETHEIFEN VI IT
Losb by, Nat KY o7 v 2RI D
FTHEB L L TRERL D E L bh T 3R
@ active transport #EE~DEED L BT,
BB T 5 &, FIiE SH o ic
X % membrane permeability ~DOFE L FE
BEiRfFHLELDLND.

V. #& S

SH &£ {kHIT H 5 PCMB KK ZMETIE
X%, Na*, K*, GSH, Na*-K*-ATPase %
#7c B ONZ free adenine nucleotides (ATP,
ADP, AMP) SRBOBEBIC OV THRETL, Kk
LRERE /I,

1) 10*M PCMB TA vF . ~<X— + 5K
#izix Na*/K* ratio 11 0.7 ¥ T RAL
7.

2) HKaE KRG T Na™-K*-ATP-
ase {EHIIERAKRETEHERZRL, WHOMIC
B LA EBENRD b (P<0.1%).
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3) 10*M PCMB CA v#F o <— } 5KfH Bzt ATP 2 B3 6 BB L. —Jj ADP
#izix Na*-K+*-ATPase 1E#:3#9 36 %A L 1389 27 BOWA R DI,

7.

4) 10*M PCMB TA vF o ~<— b 5K EE s b BEIUAR K BdEOMEE, HEC
#iIcix GSH 1349 16 Z DD 238D bhic. FERBLET.
5) 10*M PCMB CA v#F . <~ b} 5K

X ik
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