Electrical Response of the Retinal Pigment
Epithelium to Sodium Bicarbonate II. Clinical
Use for Electrophysiological Evaluation of the
Retinal Pigment Epithelium Activity
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HET 12 1.4% NaHCO, I65 (1.4% NaHCO, KIEHEHEC & 2 IREREFEEMOBD) »IEICH
[ (retinal pigment epithelium, RPE) BT 5 Z & &R L7 4 Tl electro-oculogram
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RSB ER Th -7, RPAEH EWER 2 IRI25 VTR 7% NaHCO, [GERFHE L T, RREE
R IER TH o 2. KGRI S HE(T & Ric 5 BRF 4 BRTIXATRIZ 7% NaHCO, 3HEE L7205, BE
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Abbreviations : ECCE, extracapsular cataract extraction; EOG, electro-oculogram;
ERG, electroretinogram ; F, female; [HCO3] , HCO3 ¥/ ; IOL, intraocular lens; KPE,
Kelman’s phacoemulsification ; L, left eye; L/D kt, light peak/dark trough ki M, male;
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BRAISNTVWERT, Thadd bTE MoEkE
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amide (Diamox ®)2MONDTF |z F X4\, BEBERE
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L, BEEEILE, Diamox IGEICFE < BEaR EFE
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Wi, BIRERE L UAIRATIZE R - SERRA
B (NT-613U, AANE) 24U CHERE»SEHL
7z EOG EB{I # Eii gt (RDU-5, HAE) %Kiz, ~
¥V a—%— (SP-G6P, BHFE F) T L 12, EHEL
7z 5 BIOHRERIES)IZ & 5 EOG IRIEA P L T 1 B
28175 EOGHRIE & L7z, 30 4L EOBEIEIS O
EOG fRIBMERIKEE (Vo) 3% L 725 BEIERS 2 #k
Ll 2 CEBOANER 2 ERBMEAN > 7 (SR-
1000, Stewart-Riess #t) % V> THIBED BIR~EA
L, 20%D EOG RIBOEL # BB L /2, BRIERIC
13 7% NaHCO, KiBH (£ 4 o> @ BEEFHE
1.33%10° mOsm/kg ; KERBIEE), 1.4% NaHCO; 7k
IR (A @rERAREARTEREE2 LK
R 1o AKIEHR, BE A 0. 30 X 10° mOsm/kg),
REE1%-~> = b= B%BEAER (72 bv=
M®, BEEEHIE 1.63X10° mOsm/kg ; KEEHES),
REER % == b — RRBEBE (I b ==
F®EFHARYAT 1.25 BT &R L RS, B8
JE X fI{H1.33%10° mOsm/kg) ¥ & U sodium
acetazolamide (¥4 7€ v 7 A®, HAER) = HAu
fo. BRUEMEIC & 2BEEFT (OSM-1, BERBIVERT
TIREERREL 72,

WU BHERRE 34 (25, 26, 365 B &
VBB R MRERH 34 (51, 55, 66 @) 12 1.4%
NaHCO; KBz #EL, S I BRFEERE 34
(26, 27, 36H%) 12 7% NaHCO, K& £ 7213 B¥E
8%« v ==L RU¥EELEREEHEL EOG
FIEOTEEE L, D& 7% NaHCO, KkiEk

Table 1. Eye diseases studied in the present paper, as classified by the hyperosmolarity response and the
7%NaHCO; response
Number of eyes
Hyperosmolarity response(%) T%NaHCO; response(¥%)
Total| < M~3SD|M~3SD=|M~2SDs  <M—3SD|M~3SD<|M~2SD<
(174) [<M-2SD| (22.9) (11.7) |<M-—28D| (15.2)
1. Retinitis pigmentosa 18 14 4 0 18 0 0
2. Harada's disease 24 1 0 23 13 8 3
3. Angioid streaks 4 0 1 3 2 0 2
4. Rhegmatogenous retinal detachment 2 2 0 0 2 0 0
Fellow eye 2 0 0 2 1 1 0
5. Intraocular iron foreign body 2 0 0 2 2 0 0
6. After cataract surgery 5 1 0 4 2 2 1

M and SD indicate respectively the mean and the standard deviation in normal control subjects.

M, mean; R, right eye; RPE, retinal pigment epithelium ; SD, standard deviation; TEP,
trans-epithelial potential ; V,, EOG fRIEDOEEATERE ; Va, EOG IRIEDE/|ME.
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REOGRIEOHBAMERMBEERL, Vn REEROD
EOG IRIBDE/ME® R3] % b - T NaHCO, KiFHK
T 36, BBEERE % 2 Diamox iEE
DREEERbLE.
R —ARE L LT, REIGCTEIRE, |
Py, HRBRITEMBRE, IRERE, TV <Y
MEFHC L2689 RE HEEEN (electro
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72.05% O h I F0.5%EH7 =17V (3
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FREHML, AELCBwaYy 7 by XEE LA
IR BBy M ARBREEE ML TERG
PEHL, ZHEE (BFEH ae bFEiTX 0.3 sec;
HEHE/NEW X 3msec; 1kHz T 3db BE) #k
gt v o A 32— 7 THE L (MES-3102, A4
%), EOGL/D 0B LR 2HET 3 iz o ¥ B
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Fig.1. The decrease in the standing potential of 6
eyes of 3 normal human subjects by an intrave-
nous infusion of 1.4% NaHCO, solution (1.4%
NaHCO; response). The standing potential was
recorded in the dark by the electro-oculogram
(EOG) method. The ordinate indicates the EOG
amplitude in percentage. The amplitude of
100% corresponds to the base value 30 min after
adaptation to the dark in Figures 1~4, 7,11 and
13~15. 3.33ml/kg of 1.4% NaHCO; solution
was infused for 20 min (black horizontal bar).
The squares and the vertical bars respectively
indicate the mean and the standard deviation of
the EOG amplitude in Figures 1~3, 7 and 10.
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18.1~23.5%, FHETHMERE 321.2+1.8%T
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Fig. 2. 1.4% NaHCO, response in retinitis
pigmentosa. 3.33 ml/kg of 1.4% NaHCO, solu-

tion was infused for 20 min (black horizontal
bar).
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EPREPIEDOGCTHMITE L 3ENELT, L
LR—DOBMEEHIRE 3L (26, 27, 368 7%
NaHCO; KR EF L WBERE# b DREL % <>
= b=V RUBEREE BEEEHME1.33%10
mOsm/kg) 8% EOGIRIEOEL2*BEL, 7%
NaHCO, k¥ HEF < & 3 EOGIRIBEOE L & bk
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Fig.3. The decrease in the standing potential of 6
eyes of 3 normal human subjects by an intrave-
nous infusion of 7 % NaHCO, solution (1.33 X 10°
mOsm/kg, 50 ml, 5min: ®) or hypertonic solu-
tion (mixed solution of 129% mannitol and 8%
fructose ; 1.33X10° mOsm/kg, 50 ml, 5min: 0).
Both solutions were infused intravenously (black
horizontal bar) in darkness.
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Fig.4. The decrease in the standing potential of a normal subject by an intravenous
infusion of 7 % NaHCO; solution (black holizontal bar): (A) 0.33 ml/kg, 2 min,
(B) 0.83 ml/kg, 10 min, (C) 0.83 ml/kg, 5min: ®, right eye; o, left eye.
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Fig.5. Relationship between the amplitude of the
decrease in the stading potential I‘J]y imvintrave-
nous infusion of 7% NaHCO, (———'“- X 100,
ordinate) and the dose of 7% NaHCOs per kg
body weight (abscissa). Vo, the steady level of
the standing potential attained 30 min after the
start of dark adaptation (base value). Vm, the
minimum amplitude of the stading potential after
the onset of the infusion of 7 % NaHCO, solu-
tion. All responses were obtained froma normal
subject.
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Fig. 6. Relationship between the amplitude of the
7 9% NaHCO, response (~2< V'“ % 100, ordinate)
and the duration of 1nfu51on (abscissa). The
dose of 7% NaHCO, solution was 0.83 mi/kg in
each case. All responses were obtained from a
normal subject.

1

12% ST 0.83ml/kg & 5 A TEEL L2 2
EOG FiBId# 2 I2D L, BHERRERK 9 2 TH/IME
Lo BEATEEE E CRIEL /2. EOG fRIBDHE
HEIF 4.1~11.2%, FHELREREX 8.242.4%
THot (E3). BT 512 7% NaHCO, KEsisE
= & 3 EOG RIBNZEL £, 7% NaHCO, K&K 5
LWBBE# b DRM8% v = b —IL RRBEEK
VEVEEE I X 5 BOGRIBOE L, BIFD 2 A
BOLTRE->TWE, %112 EOGIRELE/NER 2
ClETAEMIIREES % v == 12%EE
KBEEBETRH IS THozDITHL, 7%
NaHCO, KEWEEE TR 13 T THo Lk, BL
U 2 12 &5 BT 5 EOG RIB O 38Tk
BB TIIRES % 7= — L 12%BEKE
WEE LD b 7% NaHCO, KFEBECEVLTEE
(p<0.05, paired t-test) WAE»->72ZLTHS,
BT T3 7% NaHCO; KB #EEIC & 5 EOG RiE
DFEA % 7% NaHCO; IGE LR L ET 5,

7% NaHCO, i6 & Z BARIEA T 212570 7%
NaHCO, KR D AR EELED B LENDH L, £
T 5RO BHETEEHRECHERS L UBERES
%5 2 T 7% NaHCO, k¥ % #iE L EOG RIEOE
{ERBEL 7. BIEGHKRE EOG RIENEATERE
WL Tt FENEIS ZHEEEL 2% 2T 7% NaHCO,
KNG 0.33~1.67 ml/kg & 1 ~10 R THEEL 2.
BFNOBERTY EOG IRIBIIEA L, 2 DBEE
EEwEELE FO—FlER4CERT. 7%
NaHCO, KESHE D # & £ EOG Rig O B/ BO/H
(oI BT E 0.83 ml/kg £ TOHBATIXEQHBYSH
BE3 IR, BEES0.83ml/kg £ 5L EOG
BIEORE RIENT2 L5 CRAL (B5), 28K
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Fig.7. Mean and standard deviation of the EOG
percent amplitude of the 7 9% NaHCO; response
in 70 eyes of 45 normal subjects. The dose of

7 9% NaHCO; solution was 0.83 ml/kg for 5min
(black horizontal bar).
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BEEF 0.83ml/kg & EOBEMGIY 2, 5, 6
BLU0DEELS ¥, EOGIRIEBOML 1k
12.3~22.0%TH Y, 7% NaHCO; K#&E¥%, 0.83 ml/
kg DEEMRFERE & EOG IRIBD A E D Iz 1248
Buaixwid2CRzk (B6), LFTRTY%
NaHCO; I E2FET2AWMRKGE LT, +o5 ks
BOEENBONLZEENTRNOBERETH 3
0.83ml/kg @ 7% NaHCO, KB % 5 SR T
T3HEEHAL, 7% NaHCO, kBEH#E®%RD
EOGIRIBOBM A E %2 7% NaHCO, IEED A& & &
FELL, BRICHEEHRA,

M. 7% NaHCO, &%, EEEO#HE (M7~9)

EEHBRE 4SBT0 (5% 24~657, 29546
R, ZM25~70, 16BI24HR) wBWT 7%
NaHCO, & % 808k L 7z, BEIECBIMAE EOG HRIE A
BATEREEL 2%, BIEGEMEL 22 TT7%
NaHCO, /K#¥# 0.83 ml/kg % 5 SR TEEL 2, W
THOWHRE TH EOGIREEIZHA L, BiEikgey
BoTEMESR & -721&, B2 CEFTEREHEICE I
7: (R7), BREOER L 7% NaHCO, GEDKA &
srofMicBEB R hieho (K8)., 0EE
RSB EBREHRO 7% NaHCO; [BE DA & X
OEHERERERR> b7, 7% NaHCO,
BEOKE s OB/IME, BKXE FHE EREES
FUEEMRKIE B 20646 RT3 Fh 16.2%,
29.6%, 21.8%, 3.2%B LU 0.15TH N, L 16§l
URTHEZENZN15.6%, 31.2%, 22.2%, 3.6% 5
LU00.16 THD, 7% NaHCO, IGEDK % & DTy
ECRBLHTEERZEIR oW R o7, B bz
7% NaHCO; [REDKE S DAL y* REIC LN
BERSHCES T2 L2CR A7 (K9A, 9B). &
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Fig.8. The amplitude of the 7% NaHCO, res-
ponse (Yo =Vm %100, ordinate) plotted against

age (normal subjects). The dose of 7%
NaHCO, solution was 0.83ml/kg for 5 min.
Seventy eyes of 45 normal subjects were
examined.
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Fig.9. Histogram of the amplitude of the 7%
NaHCO, response (5~ x 100). (A) Male (46
eyes of 29 subjects). (é) Female (24 eyes of 16
subjects). (C) Total (70 eyes of 45 subjects).
The dose of 7% NaHCO, sulution was 0.83
ml/ kg for 5min.
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K5 X DEEHEIT 15.2~28.6% (FHEL 2 X&F
HERE) LHEESAL,

IV, $BoKBIZB 5 7 %NaHCO, [BE (£ 1)

1. ERMEEaRETHEIf 18R (F2, K10

FERMEEEREE I 18R (£2) TR, BE
B TIRRER Y 5 BEEC 2T CSEDB/IMERR
BEEEFEHNE A, BELEORMLsRE e nl,
BEOEEL LT, BXOREORLERESR SN
7. BERNGBEEEF~1.5bl> Tl (F
2). ERG (a#, bieREMR/NE) & 18RF 150
(R 1-1~1-7T B XU 1-8 DEIR) THERTHD, &
2 3R (EHM1-8D AR & 1-9) Tid subnormal T
»-7:. EOGL/D i 14 R GEHI 1-1~1-5, 1-7DH

B, 1-8, 1.9DAER) TEETRL3RMTH-1:,
BEREMEEEELSEED 7% NaHCO, IGE B X UG
BEEGE*E 10 RYT. RREAECRERET
i, 7% NaHCO; 5% 8 & UBBEEGEE 8RT
RTIZBWTEBL T, FERERBEGAREEE 9
18 HRD 7 % NaHCO, lEED K E 313 18RT AT
ZBWT 11.9% (EENERHO FHE— 3 <HER
#) LITT, £0OFHEHHERE 5.923.3%Th
b, EEMEEEOTYE 21.9% L TEEETL
Tz (p<0.001), EHEMERMEERZEZME I 18R
DEERETSEOKE 8 DFHE+FRFEZL 9.7
6.6%THH, EHMNBEEDFME33.9% L TH
BIZETLTWR (p<0.001),

Table 2. Visual functions in 18 eyes of 9 cases of retinitis pigmentosa

Case No./ Corrected Visual field ERG EOG
Age(yrs)/ visual V/4 isoptor Base value L/D Hyperosmolarity 7%NaHCO,
Sex acuity Nasal Temporal (V) response(%) response(%%)
(degrees)
1-1/66/F R 0.5 5 5 265 1.01 7.5 2.8
L 07 5 5 400 1.03 5.0 1.2
1-2/58/M R 0.1 5 10 245 1.13 0.0 36
L 001 260 1.13 338 0.0
1-3/55/M R 0.1 5 5 225 1.10 44 5.6
L 01 5 10 215 1.00 9.3 3.0
1-4/54/M R 0.5 40 25 non-recordable 446 1.13 14.3 8.1
L 05 40 60 449 112 18.4 .7
1-5/40/F R 0.8 60 70 688 1.32 19.1 11.6
L 04 70 80 666 1.20 4.2 5.2
1-6/34/F R 04 5 5 400 3.8 5.6
L 03 5 5 505 6.9 4.2
1-7/43/F R 1.2 30 40 413 1.35 17.6 11.5
L 15 30 30 445 1.51 20.8 8.9
1-8/51/M R 0. 70 80 subnormal 485 1.18 16.5 8.0
L hand movement non-recordable 240 0.89 0.0 1.9
1-9/50/F R 0.5 60 80 subnormal 675 1.55 10.2 84
L 15 65 80 subnormal 638 1.38 12.7 8.7

The visual fields were measured with the Goldmann perimeter. M, F, R and L indicate respectively male,

female, right and left eye in Tables 2~4. ERG, electroretinogram ; EOG, electro-oculogram ;

peak/dark trough ratio.

A or 7%NaHCO: RESPONSE
é 1out¢¢-¢v#+++++++++++++++++
g 60[ ;—5 e T—

L/D, light

? 120  4yPEROSMOLARITY RESPONSE
; R
"
z .
g 5
<
£ sof
;
a
2
0 S 10 15 20
TIME (min)

Fig.10. The 7 % NaHCO, response (A) and the hyperosmolarity response (B) in
retinitis pigmentosa. The 7% NaHCO; solution or hypertonic solution was
intravenously infused (black horizontal bar) in Figures 10 and 12~14. The shaded
area indicates the normal range of the response in Figures 10 and 12~14.
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2. EEFETH 4R (&3, ®11)

RBFHFER 25~49IROFEHKR T H 2R L7
(£3). 20 L bIROBGEUEHZRBRORERE I,
BREOHER R, £ D EM A2 MIFEE 11 4
otz BRIFORERICE, BETCWL 220
BEMSH R L2 RS0 (EF 21 8L 0
2.2), B & UCLEOHRBMATRICINZ HEEAHEOR
FREERTEBLS X CLEREORB S
HELFED O N b D (EF] 2-3~2-T) b o7z, BN
BESEZRE T, [BRERHEEEASES - 25
DIERT ZHRECRHEBESHEL, EuiIc@EaL,
HERmEEIZD 2050 7, INEBRRE T, i
N (20/3~311/3, F I HEHIRD) 3K SE (EF) 2-
2~2-6) TH SN, BWHEARILER 24 B LU 2-
FEBRVWTEREEMNIC -7z, REML bICHERES
T~50 BB AT 04 FRERERENKB I
FEE7y F =Y o SRE T 1330~2370 mg). 7 f
rHATO4 MREKIZEARIGL T, BB S LU
REFTRIGEIRL, #HO®ELL (E3).

R 21 TIIFRHE 14, 16 B LIREOGERH 4
Uo7 5K EE 190, 191 HXEBEFEEB LU 7%
NaHCO, SE 2 HE L . MiGA & 4 BTE IR EEHE
Hizh o708, BEXRIBL Tz,

HERY 2-2 TIZFIREA 40 ORAL, MIHIORED &
EFRPHEELLHRACEREECEB LUV T%
NaHCO; IGE*BEL L5, BiE TR L b IER
HENTH o720, BERTRE LWBL T,

FEG 2-3 IXFREAY 75 BB L, IRED @RLH »
£ Utk BHRIC L/D b, Diamox I8, BIBEERS

30

w
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z -

Q ¢

UJ§ 208
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O &% W 'g - H

4:§> L)
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HYPEROSMOLARITY RESPONSE
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Fig.11. Relationship between the amplitude of the
7% NaHCO, response (v"{,- ™ %100, ordinate)
and the hyperosmolarity resf’ponse in Harada’s
disease (Table 4). M and SD indicate respective-
ly the mean and the standard deviation in normal

control subjects in Figures 11 and 15.

BB LV 7% NaHCO, IGE £ 8Z L 72, Diamox I
ZIIWRE IER, L/D s L UBBEEGERER
TWHFL Tz, 7% NaHCO, IGERTRE b
LT,

FEW) 2-4 (X FEIR%HG 130 BEBL, IRER LT HIC
TREGIREEL Tk, L/D Y, BREESELS IV
Diamox IGE I EEHBEHNTH - 7295, 7% NaHCO,
JEEIXRIFL T,

ER2-5 TIRAT o4 FRERSERGIT TR
BABHORR L ERTHHELS L VBB EHFID
REBEREEEBE R ok (BRET, 8
H), R 45, 46 BB & U'F 100 B BB EEGE
Bl 7% NaHCO, BB *BEL . BBEELE
BRIRTOBFCBOTERREATS 7228, 7%
NaHCO, SERHEOER LM HRITL Tur 7z,

FEB] 2-6 TIXFERRES 20, 22 BB L CHIHOIRED R
WHTRSHEE L 2 HIHE 60,62 B BREESES &
U'7%NaHCO, IEE %, REOGZEHRHESR S
Uo7 RmE 172, 180 HE & (7195 BIe BBEREGS
%, 7% NaHCO; 5% & U Diamox [E&E 2 BRE L
7z, BREAICB LT 7% NaHCO, & D #551HFE L
Tuw:,

ER 2-T TRAT o4 FRERSEERGH TR
BRI B T D[RR I8 Y AR B % BR o0 1o BEHE (%
WHES5, 6, TH) BLUVHOREDRERRBHE
F L7 FfR/E 50, 51, 52 BWEIREELE, Diamox
JEEB L7 % NaHCO, IR 2 BRE L 72, HRAIH
1213 Diamox [GE D AMBEE 2 L7438, FIHIORE
DEFEFRRDMEE L LRI 7 % NaHCO; IS&E O
HHFIFL Tz, BBBEEGER TR TORAKS
WTEHHEBENTH 572,

111z EEER DO 24 IRD 7 % NaHCO, & D
K& S 2, BRBELEDOKRE & 2HEITRT.
7% NaHCO, [GEDO K& & (K11 Oftd) 13 24 R
FARTEETH -, b, BREELEOKE X
(11 OfFEdh) 13 24 R 1 IRTOABRETH -7, 58
EELGELEE Chom23lRP2AARTIR 7%
NaHCO, [GEIXBE TH -7z, £7:7% NaHCO, It
BENEE» DORBELGENRERE THhoERZRS
nigino iz,

3. MEGRRFE2 4R (K12)

fEH] 3-1 (58 EHHE) 13 AR HRRILEE % B Y B
DERE L S FREBOBEIBETRICEST L Ty izt
WEHIRECEEEFREIBED shah oz, KEER
KTHIREERERGESTHS LY,
Gronblad-Strandberg IE R B L W s h iz, 7%
NaHCO, IGE B L URBEEEL TR ERTHEBL T
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Table3. Ocular findings and visual functions in 14 eyes of 7 cases of Harada's disease

Case No./ Days Corrected Cerebrospinal fluid Base Hyper- 7%NaHCO, Diamox
Agelyrs) after  visual Ocular findings cells protein value L/D osmolarity response response
at onset/Sex  onset acuity (/wd) (V) response(%) (%) (%)
21/33yM R 14 0.3 retinal detachment 0/3 normal 963 30.5

L 4 0.3 choroiditis 913 274

R 15 0.3 988 2.27 7.0*

L 15 0.3 788 2.19 7.1*

R 190 1.2 depigmentation 500 10.3*

L 190 1.2 in fundus 513 9.2*

R 181 1.2 606 475

L 181 1.2 544 47.6
2-2/25/M R 40 1.0 no abnormal 29/3  rormal 575 8.7*

L 40 1.0 finding 650 11.5%

R 43 1.0 736 28.8

L 43 1.0 763 37.7
23/49/F R 75 1.2 depigmentation 171/3  normal 625 26.4

L 75 0.8 in fundus 625 10.4*

R 176 1.2 640 12.5*

L 76 0.8 420 1.2*

R 8 1.2 630 2.15 41.1

L 82 08 425 1.12 32.2
2-4/44/F R 104 1.2 depigmentation 311/3  increased 581 11.8%

L 104 1.2 in fundus (70mg/dl) 713 13.2*

R 133 1.2 450 40.0

L 133 12 647 38.3

R 140 1.2 569 2.00 34.8

L 140 1.2 620 207 31.5
2-5/26/F R 7 1.0 choroiditis 212/3  normal 863 36.2

L 7 0.7 retinal detachment 1088 26.4

R 8 1.0 papilledema 1050 16.7

L 8 0.7 1000 7.5%

R 45 1.5 almost normal 705 21.0

L 45 1.5 875 29.1

R 46 15 588 8.5*

L 46 1.5 813 13.1*

R 100 1.5 almost normal 678 11.1*

L 100 1.5 781 9.6*
26/42/M R 20 0.6 choroiditis 20/3  increased 575 28.3

L 2 0.5 retinal detachment (50mg/dl) 550 39.8

R 22 0.6 papilledema 763 8.2*

L 22 0.5 iridocyclitis 731 9.4*

R 60 1.5 chorioretinal 700 12.5%

L 60 15 atrophy 844 13.3*

R 62 1.5 iridocyclitis 606 37.1

L 62 1.5 700 33.0

R 172 15 depigmentation 693 31.6

L 172 1.5 in fundus 925 30.2

R 180 1.5 719 13.0*

L 180 1.5 888 8.5*

R 195 1.5 636 50.1

L 19 1.5 634 448
2-7/49/F R 5 0.8 choroiditis 2/3 normal 700 25.0*

L 5 1.5 retinal detachment 740 31.0%

R 6 0.8 744 26.1

L 6 1.5 850 28.7

R 7 0.8 1050 16.7

L 7 1.5 1100 15

R 50 1.5 almost normal 889 37.5

L 50 1.5 859 343

R 51 1.5 767 12.8%

L 51 1.5 747 7.1*

R 52 1.5 741 29.1

L 52 1.5 800 30.5

Symbol (*) indicates that response was reduced below mean —9xstandard deviation in normal control subjects.
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Fig.12. The 7% NaHCO; response and the hyperosmolarity response in angioid

streaks: ®m, right eye, O, left eye.

wied, EIRTEEEHENTH -7, L/DEB LU
Diamox JGEIXTIR & b EXR@HHEANTH -7 (12
).

TEFI3-2 (67 RAtE) OERIZBBERC 4 LEEKR
ORISR RIS 2 2 L Tz, ARG HEME
FLEEW D O BRR» S RBE OB ICE
FIL T, BEMREREL NG h o, T%
NaHCO, [G&E B L UL/DHIBERTHEB L T/
», FREFISE B L O Diamox I IETIR & & EH
BHENTH -7 (K 1244).

4. FFURMEREESE 2 61 2R (X13)

TR 4-1 BEREMIC 2 RBCRE 2 HALEMER
BRI 2500, FIRT AARES S & U EARERIE
FRMBEEEE2 L7, MiRE & —3.75D OEHTRYE
ZE7:, 7% NaHCO, ISEIRFR & bIMITL T
19, GREERERERTOABIZIL TV (13
).

TER 4-2 I3AIR F A7 2 RIBICIRE 3 5 BFLER
BR = 8 U ay, LIRICIIRIRENESFTRIZHD
SNtz HIR—1.25D, £ER—2.0D QTR
BRI, 7% NaHCO, ISERTIRCEE 22 L7
P, BRELEERGRTOAEBL VR (K13

).

5. IRERNSKR B2 5l 2 BR (K 14)

FEF 5-1 TRERTAAME L CSRFED R,
RO FEC 2 AER O HEEEEAEEL T
fo. BMIREEMRE T, SRR —B0L
TEEFRHESR >N, Z2OMOBMICIIEEFRR
REs>A»o, ZEHEIHEIZERG 2, 11 HEIW
L/D b £ UF 7% NaHCO; B %, 13 BRICERE
FEIGE#BZE L7 (K 14A), %R ERGb ¥ IE 51
FRHIEER L, % OIREIEEAL Tnlke, 7% NaHCO,
IGEEERTHEEIIL Ty, L/DHE L UERET
JEEEERE L ICIEE TH - 7. 218 13 DBICHFE
YIBRAT, YT, ERPACEEREIMN £ T L 7. i
5516 HiZ ERG %, &2 17 Hi< 7% NaHCO, &%
%, WEE 18 Hiz L/D s L OERBELE & 8lE
L7 (B4 14B). AR ERGb O THSBEIZERE LT
LA, FDHRIEILTER Th - 7o, AR ERG 2B/

i8S L Tuvrrz, AERD 7 % NaHCO, IS L
Twieny, L/D B X UEHRELERE MR 121
HHRHENTH - 7.

TER 5-2 CIEIR AAIEFLEIIE Ltk B %
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Fig.13. The 7 % NaHCO; response and the hyperosmolarity response in unilateral
rhegmatogenous retinal detachment : ®,right eye; O, left eye. In case 4-1, retinal
detachment was present in the left eye and latticed retinal degeneration was
observed in the right eye. In case 4-2, retinal detachment was present in the right
eye and no retinal degeneration was observed in the left eye.
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Fig. 14. The 7 % NaHCO; response and the hyperosmolarity response in cases of a
intraocular iron-containing foreign body : ®, right eye, 0, left eye. Incase 5-1, a
freign body was present on the retina in the left eye. The 7 % NaHCOs response
and the hyperosmolarity response were recorded before (A) and after (B) surgical
removal of the foreign body. In case 5-2, A foreign body was present on the iris of
the right eye. The 7 % NaHCO, response and the hyperosmolarity response were
recorded before surgical removal.
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@htz, ARATE PR RS I RBEE BT
BlkFADah o7z, RO 7% NaHCO, IG%E, MmiRO
BB EIEE, Diamox I6&, L/D th¥ L UPERG (7
BN, DI X T N TERSEENTH - 72285, HIR
0 7% NaHCO, JEEZBITL Tw/z (K 140),

6. AKELATHLMTHIS L UMHRSBISR (4,
15)

BRI %A H T (extracapsular cataract
extraction, ECCE), ESHHM+BA L >~ X
(intraocular lens, IOL) ¥##fif (ECCE+IOL) %7z
I BE ALK H (Kelman’s phacoemulsifica-
tion, KPE) Z T & nL/-fEFI 2 xt%k & L, FlEieF
it L EMZ WL 2:BMORSA B LW IEBREEIGE
¥ 7% NaHCO, IEE 2308k L 72, £l #ieT 3 5
OBz 0.5% 1 Y FAZ Y Y (4 ¥R xa—AB, R’
HEES) % 5~ 6 EARa N7, SEFIDES, #HH,
WEOR, BREEEBTOREIBIV TS
NaHCO; IGEDK E & 2R 4 R T, BREEGE,
7% NaHCO; I6& L b TRz £/ & b EHH
ENTH o7z, HFEMHERD 7% NaHCO; 6%z KPE
FHEATU/CER 6-1 TR L ERHENC L Y-
Fed8, fho 4 B TIRATRER TRABICEBE L (K
15A). #WFEMIRD 7 % NaHCO, BED K E & DFH
EEEHFEE L, MTETD 22.243.4% 0 & MR
11.345.5 BN EHEIET LI (p<0.005), HEFMER
OEREELEE KPE #H1TL 7 FER 6-4 THiERE
FUizp, o 4FITIIMEBELERGEICE Y Eo7
(K15B). HFMROBRBELCEDOKNE & DFEY

B+ BRI, 701 38.242.4%, #HifkiX 32.8+
10.2%THY., FWHETHEEERR>han o7,
FHEBU TCOROMBTRIMIINEE2EC 7%
NaHCO, G&EDO K E &, BREETEDOKRES L b iz
STEREENIC S Y, ZOFHE I FHEMETE
BEEER s o7 (M15C, D).

% %=

3T 1.4% NaHCO, KW 280 FET 2 &, #K
% L F (retinal pigment epithelium, RPE) BO*
CAREEEERID HCO#E ([HCO3]) »i#ins 3 - &
2 & - C RPE IO E I apical BEHBiAHE L CHREK
BEBMIBETIZ 2B IFEYTHL»IZL, Z
DHR#% 1.4% NaHCO; IGE £ &fFiHie, Lidk» 5
1.4% NaHCO, 6% 3£ 2 RPE B EES*E T 2%
ETHY, RPEBRELRET 5 Z LRI Z N3, &
RTREFARCBVTH 1.4% NaHCO, [EE
BL (K1), £/-RPE L HROEEE2ERE LT
ZMEAREMEDBREBR T 1.4% NaHCO, 5%
BEkT2Z BB pcEnt (H2)., Thbb,
1.4% NaHCO; IEEMnE e s THo5h, £ b
TH RPEBOEBERMT 5 2 & % LEEBKRATR G
AL TW5,

1.4% NaHCO, kW IE 7 % NaHCO, /KB (X
48 r®, KEFME) ARG AkEMI2Z LI
FoTHRBENBOTHY, ZORBEZERNEY
DML IZIFHRTH B, —7F 7% NaHCO, KIFHE
DREEH 1.33%X10° mOsm/kg CERE) TH2 Z &

Visual functions in 10 eyes of 5 cases before and after cataract surgery

Base value Hyperosmolarity  7%NaHCOs
(V) response(%) response(%)

Table 4.
Case No./  Surgical Corrected visual
Age(yrs)/  procedure acuity
Sex before  after

before after

before after before after

Surgically treated eyes

6-1/60/F ECCE-+IOL hand movement 0.6 520 345 40.7 449 183 10.1*
6-2/60/M ECCE+IOL 0.15 1.5 763 850 346 363 23.8 14.0%
6-3/38/M ECCE 0.2 1.5 669 281 370 320 196 13.3*
6-4/36/M KPE 0.2 1.0 593 355 41.0 14.1* 21.5 1.4*
6-5/37/M KPE 0.01 1.5 485 315 37.9 36.5 27.8 175
Untreated fellow eyes
6-1/60/F 1.0 1.0 525 585 38.3 43.2 15.2 17.1
6-2/60/M 0.9 1.0 731 713 36.8 33.3 22.6 19.3
6-3/38/M 1.5 2.0 694 744 32.0 348 19.8 244
6-4/36/M 0.6 0.6 525 555 35.4 30.8 18.1 17.1
6-5/37/M 1.0 1.0 470 480 3r.2 40.0 28.7 37.5

The base value, the hyperosmolarity response and the 7%NaHCO; response were recorded before
and 1~2 weeks after surgical treatment. Symbol (*) indicates that response was reduced below
mean —2 X standard deviation in normal control subjects. ECCE, extracapsular cataract extraction ;
IOL intraccular lens implantation ; KPE, Kelman’'s phacoemulsification.
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6, 7% NaHCO, kisi#iEx NaHCO; 5 L UR
BEEOHEOFAC &> TRREFEM AL
&, B2 1.4% NaHCO, J6% L  BEELE (&R
eI L 2R EEMOET) L bHERLBIEE
PR DTN S D, K, 7% NaHCO, K¥&
WrEET 5 L EOGIRBRBAL (B3, 4, 7),

Z OO EZ 1.4% NaHCO, REHE#EE0HE (B
1Ny KRE»oT, £727%NaHCO, KB FRE
v k3 EOG EIEDEL L, 7% NaHCO, KERLF
LLWBEE2 Lo ER2HERE (RE8% -7 =
F = 2% & A VB, BiE E E RIE1.33X10°

mOsm/kg) FlE#EIC & 5 EOGIRIBOZE L i3, Ll
TD2EEBWTRE > Twi, 81 EOG EiEy
Be2E TRETORMIZRES% - v =b-
IV 12%REKBEEETIINIS (K3) Thoio
XL, 7% NaHCO, KBHTI3M 134 (B3) T
HY, 7% NaHCO, KiEH#HE I & 5 EOG fRIEH &
MNeZ s FTET 3ERNIE 1.4% NaHCO, IEEi
172 EOGIRIESR/N 25 2 CICE T2 E (9
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Fig.15. The amplitude of the 7 9% NaHCO; response and the hyper-

osmolarity response before and after cataract surgery:. ®, case 6-1; O

)

case 6-2; A, case 6-3; X, case 6-4; ®, case 6-5 (Table 4) Surgxcally
treated eyes (A, B). Untreated fellow eyes (C, D).
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7% NaHCO; KBIEBEEFEIL B THEIZKRE D 12
(@3)2:Thd., IhoD2mOMERECL>TT%
NaHCO, KIEHWEE I L 2R EFEEME T I8,
ZERBEENELALESNLINREBRRTILL, i
¢ &b NaHCO, WEBICHFRT2HRE2 VS, W
EZ#REHIEETII LI L TRELLLDTHS
sentERlan g, ks s 7%NaHCO, AEKE
Fizk > TIREREFEEMD 2213 EOG RIEAMET ¥
2H%R% 7% NaHCO, GE LB T B LIcT 3,
7% NaHCO,; IGBEDFR B I T 2 THe e BiiE
D—EIZDWT AN, B 1HEN T1.4%
NaHCO; it&»* RPE B0 F 12 R iR [HCO3 1 #E Xk
2% % RPE gD apical EOBRAEICEET 2 2 &
#EESMIC L7z, 72 7% NaHCO, KiF¥IE Na* &
HCO; %22 711 833 mEq/] &tr. Steinberg 5571z
FHEIRAGIERE [Nat] K& b RPE - JRig Eag A
DM & IRASIER = ORI 4 U 2 BAIE (trans-
epithelial potential, TEP) &L R &y,
RE LRI X IE RS M [HCO3] MRz kb
TEP RET T2 & ofIET 512, TEPET 2%
T 7% NaHCO; &% 1347 < & ¥ IR (HCO3]
WAk % RPE #il8D apical BEDOBRIE % KLt
rrEflans, —F, BEBEIGEE RPE #fifgo
basal EDBSMBIZ L - THELU 2 & [ 5207203 3j &
L7z, 2D &2127%NaHCO, [5& L BEBERLS
dE b RPEBWRLEL, RERETEMNMET T2
BRTHBH, FiEIE RPEMDA %< &b apical
iz, #%%1X RPEMIAE0D basal BIcBIE T2 L v
HTHET S, Lzst>T 7% NaHCO; SEICE R
BEERE & NaHCO, 2D b DIZ L - THEENBIG
& (1.4% NaHCO, Io& L AEOIRE) OMEnEs
LTw3 3 iif, 7% NaHCO, 5213 RPE B2 H
%L, RPE #lf80D apical f# & basal B0 3 iz B8
THIEEE LTRBETZIENTERING, ZOHSR
RESIBTIABRLZAFETHOSNLFTRICL - T
bXREEND, Tabb, £ 1LICHEARERETR
BREEESES L U7 % NaHCO, IEEIX & bicik
LTwukzr (M10), 20 BREELENTET
H-oTH 7% NaHCO, IEEHMBT L TH 2 &M H
52k (R1), L2LE3CEREFIENEETH
SHEITIZ 7 % NaHCO, IEE2WEE L T h 58I
KTBI i3k bTHD, 203 HOBKRRR
£oTd, 7% NaHCO, IGE W IR ERBBERE &
NaHCO, izt 4 2 ISBE O EHES T3 2 L 28R%
Eh5, LERO T & & 7% NaHCO, BEO B H
KINZ, 7% NaHCO, i1 1.4% NaHCO, &z
ERSEOBEET L DK S RIEE»RBLNSE (K

1, 7) b0SHHEREL, ZOAREBREGHT 2B
WIREETHS, BT 3127%NaHCO, GEZIHE
FEEGEE D 1.4% NaHCO IGE L b ER 3 HEES
b OEYEFICE £ LT RPE BOBKRBAEREEC
ICHTTRETH D £ 26N 3, UTTREFOREKR
IZBWT 7% NaHCO, InE 2 BE LE#H D RPE#
BREER (FUBBEEREI-0-2) r DER L
FOREBLCAHR,

FRUEEECETMHE 18R (R2) TERH LT
NTUZBWT 7% NaHCO; IRERERNBERHICH T
5 E (M) — 3 x$EH#{REZE (SD) (11.9%) &Ko
BEOCRE2ELL: (W10). BEEESEIMREL
ZBIBIRTIEZBWTEBL (K10), ZhizEED
REDCHFET 5. FREREGREEED THREL
(HBFECERES L U RPE CEET 2 2 b8
HohT»2%, ERMEEROREMECS T2 7%
NaHCO: iISEOREOCRE (K10, £2) B 7%
NaHCO, [5&A RPE BiziEik 43 = L 2 E(T1F 257
LLWIiREEZ o3, L/D LSEREENICH - 7
ER (17 ERBIUV1L9AR, £2)iKBWTh, 7%
NaHCO; IGEIRZE L S WEH L T, 780, B
DOEEIFEL { ZWEF 15 ARBLV17, £|2)
TREBREEELE I M-—3SD~M—-2SD (17.5%
~22 9%)DEHENICL X2 2 BETH--DIHfL,
7% NaHCO; IGE i3 »Fh s M—3SD (11.9%) 3k
WOBEORE 2RU, HEORINIEREGSEE
HECEWIRBEEGEEAVA LL/DHELIY b
EHREWZRPEBORE 2MIHTE2 L3, £l
DZEL, 7% NaHCO, BExHWNIEEREEIS
ZLDH oM MEARENECBY 3 RPE
BOREREL522ZLMNTEBLEILND,

[RER TIREREOGRBIE DR ROSHET T % B
EREERERIT T2 Lo RIFIZ BT 2 E
HEORREELEIRECEEREMHETL T &/
EGI2-3 DEIRTOBEE TH-7 (3, H11), &
72 L/DIbiZ S HEBRE L 2 8 TIRERN 2-3 DER Y
RO T RTIEBOWTEETH -2 (FI), 2kt
L, 7% NaHCO, B ERFEREHLIVEE2EL, »
D 7% NaHCO, IGEHIEFCE L ERIE %o - 7z
(#3). #HBRO T &<, 7% NaHCO, itz RPE @
DIFEF RT3, £H S hiZRBERVIFEEO
RPE L EBEMBREENELIRBE S v Eh3
%, FRHEBEICBOLTREIALD 7% NaHCO, IH&ENR
BEREL T LI RFOMER, RPE ICBEESH
WCRENRE SN THBIEMEESEZNB3 2
ERRBTS, FEKBIZBWT 7% NaHCO, JtZ&p
REREHLIDBEELZEL L LI KREORRR, EE
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BTIRREED 5 7% NaHCO, BB 2RV H 2 &
iz & - C RPE B#feREE L L THAS N2 BERERE
BESL/DHETTOREFLERVEIZRPERD
BEEETS LRA LB - & R T EREEFHHN
RBrZEzohs,

MM RS I Bruch O EHM R 2 THREL
+2E8n5%, LU Bruch DA% 53 RPEE
L IRBENRERTEDE I LMD D L IOnS,
W EERAREDESC 8V C RPEBORENEE
iz g 7 % NaHCO, I6& 7 v LR REEIGE b3
BLEZOTHS S, EIEMNILOERTIR 7%
NaHCO, &5 & UBBEEINESS, AR 3-2 DER
T3 7% NaHCO; BB EE TH - I, R 3-2 D&
Rl (BESEGENEERBENTH>ichy
b 6T 7% NaHCO; BEBFHITHL TWwiz 2 i,
PEATRBEER BV T 7% NaHCO; ISE & RE
ERE L D b8z RPEBOLALRBTE D HE
NHBILERT.

AR RTLE B 4D RPE O &RIBIL, B
HORHBRCBVIERBECEIREORELZE
T2 L RBEEL, HERICT 2% RPEDLAZER
BB 2. FROES TR ABROBREEICE R
BHLAZOREVESHKL, & 512 7% NaHCO,
BELEERELE (K13), & oI FRE
ZUTFLE MBS SR O 1 5 ) 2 FESIBEER  (fhER) X
W b DS RE BRI B 2 L BREBES
EWRRFET BV H B I L RBEEL, FRERAE
HEEBEES OV 2 EIR (fLIR) k1) 28k
§IBk D predisposition D AT§EM % RPE EE D THH»
BT, KE TR U AR R TR A
FEG] (0 13) TRk FERIBER (fAR) @ 7 % NaHCO; it
ERRBL T, GREECTIERHEEART
Bol. B 5ER 4-2 OFEKER (KR, Wb LR
R) W MIEEMREEFFREA RO shamno7id
bbb 7%NaHCO, [EEIRRETH->T v
SRR, FrRE LI A S el BE B D FE U B AR
(Wb 3R 1281 2 MBEK O predisposition
DEEEM % RPE BEOIMH» & /KT 25 L VIR
ThrrEzohd, I0X5% RPEOBIERE R
HET2HFTBNT, 7% NaHCO, BEIRHEE
FEISE & b b8z RPE O &% 2t L8 5 Waek
EHDOEVZB,

IRERE Td, HBFMEENES L URPED
BENMBEINLBESDH B LI, REREKEIC S
FABEEE IS A HBEET 5 &8 h,
Appel 55912 & 1Tk A 4 > D RPE A0 BIEREE I
R(VEIE 2 & BARE 248 L IRIEEGI» & RPE 22

ET AR L, QMTFEM» S Miller fi2ENLT
EEAE» S BN B LR T RPEICEIET 2 FKa
HorEZONE LW, RRORASKTEY 2 EH
(K 14) 3\ T RPE @ basal MBS § 2209
BEFEGEMERETHY, RPED apical EE L U
basal ST 2 7% NaHCO, BEBNRELEL
ez kg, il kb ERRID LD BERA A L OMEE
AE > - HBEABCIETI2RBROFEC LT
RPE @ apical Bk Y BERBEEL2R I I LER
Too b Lz, Lo UER 52 (FIEREREY)
ZH LT ERG (a#, bs L UEREMINE BER
Thokizbhhrb o T 7%NaHCO, BEMEHL
T (F140) Z ki, EELD & 5 2EROFHE
I -7 RPE REBEEGE TRRAELEZVEED
REEHE U TSR, 7% NaHCO, IEEHTHII L 727
SR RIET S, TOLIRFRICEST, A4
® RPE ~OE#EERK I ERL)B L Q0w Thsd
L B ORENEET S L LTH, RPREZfss
DOBEERENE TS 2 SRS, FRO 2E
BT 2D & 5 & RPE O¥HERE OFESRREE
BETIEBmENT, 7% NaHCO; BB W & »>TH
MmEolzEwzs, ThbLREKFECENTT%
NaHCO, [6E#BET 5 Z LIC L > THEBEELE
D&HEEET 5 LY LEEEIC RPE OBEERE &
BMHTE2BEENDHDL LA LD,

Roth 5937k St L/D lEas{ET L, 2h
WEMBOGENT 2 KT 5 t@ME L2 X
K 598 & Of Kawasaki 5% K iAR§ h &R
BEGENSRBT LI 2RELL. RRETET%
NaHCO, leEnt k& AH By 5 2 & (#4,
E15A) BEE e Mz &8s, BB Z L T%
NaHCO, 5251k NaHCO, 2 ¥ 2 IG5 L BREE
IS D% 5 M5 L, RPE BO &M 0 HCO;
BLUBBEEOERICES. KeaERH‘kC 7%
NaHCO, GEMBBE T 2HMFE L LTT <t bl
FTo2o0agEEsELoNS, (DRPEZDLOD
%312 & - T NaHCO, it T 3 5% %\ LR ERE
BT 5. (2T X - TIERAHE
ORgE R LR, HCO; v Uik EREOHEE
MR FARIML, HMEEE» SO RPEBICHT S
HCO; OYER 2w LIREREOIEA AL TT%
NaHCO; & MG T 5. Akt o RPEOR
BICHIL, SKEMEIRICBT S 7t LA v OIRP
pORA~NQEEMECER LWL Dr0H#
et B, TN LA v OIRAD 5RO
ENiHRSI:, RPE, @EMAENE, SHEEERL
BB L CMERRELER LWCRET S L wbn®,
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Miyake® i3 kg EfEHEBIC 7 v v 24~ DRAL
LIRS DREEEEHEESEE SN S L v, BRI
EORERMTH 2 RPESEOEEDQ RN 2 i L
P, 272 Tso 5®EF VLB W TREERHEEZ
RPE B OB -S4 U3 2 L 2B R0
WL, IhoDWHERPHETREL, ARETREL:
AEAEEHEBO 7% NaHCO, ISEWITI ik L)
BEOUREERTERICIERTE RV LR wE, 7K
K¢ kb BED X 512 RPE BOBAEETnMEE L
TWAAREEMBES A, 20 LS RAKEEELRED
RPE BO#EELTAORENIT 7% NaHCO, IE % i H

LThdneELOND,

7%NaHCO, & +*F LT 270 ELT%
NaHCO, KIEHE O Bk #13 0.83ml/kg (fAE 60 kg
OHREDHES0m) L VETHD, ZOBEORHIE
BTREDBANSEERARECR Y, 22 7%
NaHCO, KBEHIZRBMET & F—> RDBRESICHE
R&n, 7% NaHCO, AV 100 ml &L T HIM
BOLBRIEIS FEENCLMBEIREC TV EN
569, ZOMEEFEBLAKNS CRER) IERFRERE
2BV T 7% NaHCO, ISE 2 HE L, MEEDOWH
D&% S THMBERTS LIZLIZ 7% NaHCO, it
BENEELSELTIEREEL WS,

FRIZBW T, 7% NaHCO, JE52ik RPE BiCH
KL, BREERE L NaHCO; 2D bDIC L - TH
BENBIEE (1.4% NaHCO, iGE L ABEDISE) 2
LHRBEETAEELLTRBRTAZ L, BXUT%
NaHCO; [GE EBEZEEINE & & 1.4% NaHCO, It
BEORLIME2 L ORYFERIGE L LTRPEE
DORRBEERERICICATRTH S Z LHL Iz
Nz, &850 200FEE (BREREMEE, FHR,
MG RRAE, HrLEMEEERRL, RS EYSs
S PRBAERHIE) 0BT 7% NaHCO, I6& &
BEBLEICE*EE L 22, BEEESENIEE
BEICH->TH 7% NaHCO, IGEH»HITL TV 235
B2b Y, HALRD BRELEESBBLLD 7%
NaHCO, it BN IER @ H 2 EFAIBEE s WL
o, BT 2127 % NaHCO, ISE 3 EREEISE
E[FBRIC RPE BHKTIR 5 2 23, BEEERE L&
REBFERCTZIRETHD, BRI LTS
NaHCO; IEE I EEBEENE 3R - HE%
KL, BRELGELD bEHEEC RPEBORY ®
REILEB2BE2H2 2 LS HIZ& i, RPERE
EPWESNARERBCS L CEMBERIGE L LTA
BWCRR L7 7% NaHCO, [6%, @EEEGE -0
B & U Diamox G % H bR RFTT 25 2 L 13K
BREBICEREgEans. 7%NaHCO, % % §i

BUx RPE BBHEEOHEEL L TRBT2 2 L 28EBL
72,

#

BEEFEAICHL T1.4% £ 721k 7% NaHCO,
RIBWERED B £ 12T B2 % B AT electro-oculogram
(EOG)E% A WT, EBEAREB L UETORRIZB LT
HEtL, UToMR%E7-.

1. 1.4% NaHCO, 7k & ¥ # & (3.33ml/kg, 20
M) W & o TEE#HBKRE 3 6 BB EOG IRIE 13
HUt, Tbbin L FED 1.4% NaHCO,; AETE
FREIC & > TARIRKEFEM IR §5 2 £ 2348
L7,

2. 1.4% NaHCO, K B ¥ 1% (3.33ml/kg, 20
S o THEGR LEB IRE2ETL LA
N2 REEFREMIE 34 6 R0 EOG RIBRZEL %
LA

3. 7% NaHCO,; KiFHE (A4 o>®) #iE (0.83
ml/kg, 57 & - TEE#HME 3F 6 BD EOG
R L (7% NaHCO, I8, #EBth» S
EOGIRBEMB/MEIET 2 £ TOER (134 13
1.4% NaHCO, KIBWHHEDOZE OEEF (14 4) i
AL Tz, 7% NaHCO, kit (0.83 ml/kg,
55H) 1ok 3 EOG RBOWSE g2 X100
(%), (V,, EOGiRIEDETERE ; Va, EOG RIE
OB/IME) AT T 7% NaHCO; IGED K E & L'
] 1 7% NaHCO, KB & & L WIEERE (1.33%
10 mOsm/kg) % b DEBIEEF —EHFTEEL 285
&0 EOGIRIBOBAEL Y bR TH -2,

4. 7% NaHCO, KER#BIE L 2 EHEERED
EOGIRIE DA LI #E# 0.33~0.83 ml/kg D #
B TBEE L EET s LS IR AT, BiEE0.83
ml/kg 2 2 LT 2 X5 CR 2.

5. EHWBRELSFI0E U~T0RK) B33
7% NaHCO, [5ZE DK & & (7% NaHCO, KA
0.83ml/kg % 5 53+H TH#E L 72 B EOG IR I8 D
DE) CiEtE, ESERLVL IR, EEY
WEASFTORICEBT S 7%NaHCO, [EED K& &
O E, BHEES L UVEREFRRIEFNFN
21.9%, 3. 4% B XU 0.15 TH - %2, TERBLRE 456
TORRICBT S 7% NaHCO; IBEDKE S DIIZE
HMAMCBEE T2 L3R 20T, 7%NaHCO,
ISEOA S & OIEHHEIX 15.2~28.6% (FHHE+
2 X HEHE(RAE) LHEE &7z,

6. FREEHEEEREEEIFA BRI NTTEL
T7%NaHCO; 6B L URERBEEGEEEL <#
gL Tz,

ES
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7. EEFETH 4R B3 7% NaHCO; &
1R e E RRERE» O L TV —HERE
B2 7% NaHCO; ISEHEL BB L Tl
RTOAFBHI/L T,

8. WHEZHEELF4RTIE, 7%NaHCO,
a2 B 2 IR TIRHB L T, BREERCER
79% NaHCO, G&E»HFE L Tz 2IRPLIRTD A
WELTwi.

9. ZTLEMEEAEE 2 4 2 IR Tlid 7% NaHCO,
B, BEETHAL SREL Tuk, FRERAR
MBI 2 EROMIE (Wb B EIR) TIRT%
NaHCO, S5 RFEFH L Ty fos, BREEGERER
ThoT.

10. BRPE - EWAEF 2 #l 2 IR Tk 7 % NaHCO;
BERBRL T, BREELEIEETH 7.

11. KEEREHAT T a2 5B RP4RTE
#ic 7% NaHCO, BB IZBT L 7223, BEBER
213 7 % NaHCO, f5& #3155 L 7z 4 IRFR 1ER TO A4
BIZEFE L7,

12. 7% NaHCO, InEBEE » 2 RBEETE S
BErBLULEMERARBETRE Do T2,

LI QRS S, 7% NaHCO, REREREE
AL DS o IHBREEER EEEOBRIBER
EEL LUCHTEEEZ LGNS,

£ 3

TR B TS, e, KM EHD D 2 LRI
NABSSCEEOHE 2T 23, Kin, HEE, HER
2Bb Y E LnAIE—kEERCER L T, KR
wHERZEBHEEE 2 LeAREEL B oL E
¥, BRE—FLofBh @Bz LET,
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Electrical Response of the Retinal Pigment Epithelium to Sodium Bicarbonate (II)
Clinical Use for Electrophysiological Evaluation of the Retinal Pigment Epithelium
Activity Yasunori Segawa, Department of Ophthalmology, School of Medicine, Kanazawa
University, Kanazawa 920—J. Juzen Med. Soc., 96, 1022—1041(1987)
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Abstract

The previous study showed that the 1.4% NaHCO, response (a decrease of the ocular standing
potential induced by an intravenous injection of 1.4% NaHCO; solution) results mainly from the
retinal pigment epithelium (RPE). The present study was performed to investigate the effect of
an intravenous injection of 1.4% or 7% NaHCO, solution on the ocular standing potential in the
human by the electro-oculogram (EOG) method and to provide a new clinical method for testing
the RPE function. The standing potential (the amplitude of EOG) in the dark (V,) decreased to
a minimum level (V) by an intravenous injection of 1.4% or 7% NaHCO, solution. The
amplitude of the 7% NaHCO, response (the decrease of the ocular standing potential) was larger
than either the 1.4% NaHCO; response or the hyperosmolarity response. The time course of the
7% NaHCO, response was similar to the 1.4% NaHCO, response. Therefore, the 7% NaHCO,
response was related to both the 1.4% NaHCO, response and the hyperosmolarity response, and
was clinically tested as a criterion for evaluating the RPE function. The percent amplitude of the
7% NaHCO, response ( V"\? Vi x 100 ) in normal subjects follewed a normal distribution. The
7% NaHCO, response was gnreatly suppressed in all patients examined with retinitis pigmentosa ;
in addition, the hyperosmolarity response was also suppressed. In Harada’s disease, the 7%
NaHCO; response was reduced while the hyperosmolarity response was almost normal. The 7%
NaHCO; response was abnormal in two of the 4 eyes tested with angioid streaks whereas the
hyperosmolarity response was normal in 3 eyes. In all cases of unilateral rhegmatogenous retinal
detachment examined, the 7% NaHCO, response as well as the hyperosmolarity response was
abnormal, and in “healthy fellow eyes” the 7% NaHCO, response was reduced while the
hyperosmolarity response was normal. In two eyes with an intraocular iron foreign body, the 7%
NaHCO; response was abnormal while there was no abnormality in hyperosmolarity response.
After cataract surgery, in 4 cases examined the 7% NaHCO, response was suppressed while the
hyperosmolarity response was normal. In none of the cases examined was the 7% NaHCO,
response normal and the hyperosmolarity response abnormal. These findings suggested that the
7% NaHCO, response was more sensitive to the RPE dysfunction than the hyperosmolarity
response. It is possible to apply the 7% NaHCO, response as a new clinical test of RPE function.




