ER 445 A10H 641

e7Aw VRS L ) Y AR O EEEE

SR WE, B X, HB EEZ
RO ERFRFIRBL SR

E 0

MFESIVOIENBE#SE CSBInKOMEA+BHT A D10, 4L BREOE 7L LB )Y
LKBENEEES 5°COTFTTRAEL, 7L 9AKSEOEE HBEES I U LBETEE
EDBFEERDIZ. WTFLOBEEHRBICE VTS, 7L BF M TAORE:OHVELCR, 320
HErRHantz, B, YETHEEE, SRERUCEEERE TESVEBEREL L, PEBERE TEHEY
BEKEMIE LN, UEOESRIN, e TLOCEEF M I LKBEPOKE, BECELT, 43
WEEART DDA b 3BREFEEL, PERESREOE7ZLA »B b 7 LKERE, ETFEROA
FoRBOEEEAERE T2 o 0BEFERAA R L Tuv 2algEMs R ntz, (ARSEE 96 1 641—644,
1992)

F—O—F PR EF )L, BEE, HFE K

Conductivity of Sodium Hyaluronate Solution

Masamoto Imaizumi, Kazuo Nakatsuka and Masatoshi Furushima
Department of Ophthalmology, Oita Medical Universty

Abstract

In order to elucidate the property of water contained by the stereoic network in the vitreous gel,
the conductivity of sodium hyaluronate solutions was measured in various concentrations at 25°C and
the relationship between concentrations of sodium hyaluronate and conductivity was evaluated. Each
conductivity curve was divided into three stages. Equivalent conductivity was highly dependent upon
the concentration of sodium hyaluronate at high and low concentrations, but was rather independent
of it in intermediate concentrations. These results suggest that there are three types of water
dependent upon the concentration of sodium hyaluronate, indicating physical variety, and that sodium
hyaluronate solution in the intermediate concentration may possibly have a buffer homeostatic action
on the ionic environment in the vitreous body. (Acta Soc Ophthalmol Jpn 96 : 641—644, 1992)
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1 & T, VUL EOKEEHETIHEKSATH S, WTHE
OREE B LTI, BalazsV2MEH L= F AL L
Wi, BHA=FY v 72 25 EHEEBE HbhTWb, ZoeFAarcliud, FasEfivo

(|

FURIGERA | 879-55 KOBRASGHEERELYy 1 XKTEFKERB¥EE 453 #HE

CPRC34F 10 A 31 HEA, FEE3F 12 A 19 BHGETEED

Reprint requests to: Masamoto Imaizumi, M.D. Department of Ophthalmology, Oita Medical University.
1 Idaigaoka, Hasama-cho, Oita-gun, Oita 879-55, Japan

(Received October 31, 1991 and accepted in revised form December 19, 1991)



642

Vw747 A BUKNTEROBTF BRI
BEL, TofEoFiatLrRoe 7w vBSTH
RESTHDEEEELLRATLA, Ll, 20X
5 TS T A TR o R i B L T+ e SR
MTERGEVBRTLAY,

2T, RABWTFHESNOBRESLRATS =
ExHINC, T ERoKOHEL T CESTF LD
MO LBIE Lz, AWRTE, 208188
LLTe7re v LOKOBRPEEERTEE
5WEALFERFELY BV TR L,

II &Gk

1. BHEORES
AEHIFEMFE DS A e 7o vBF LY v A
RO, 70y AR AGEEBER, WTFEAO
WP pH 7.3~7.5 16\ Tik, e 7Ar vEBRIZF b
Dy atEE L THIELTWANLLTHS, BHEOH
Tk, BHEF GEEEETE, CM-40SE) 3
Ee (FHEEHETE, CG-511B) AW, MER
E225CT, MERY Y v, 72 ERERY
(HaakeCR L EfRTHZ LIt o T, —FBiffo7z,
2. BUEDRERE
BMOEEILQRINLDEYEL LI KB —8
CERXETZ EBHMERT WS, ok xiE, Eikr
PG ADKBETIE, 1+ VORENEL, Tok
BRCES Y hE, Natizieghmic, ClrigE
HECBETAZ Ltk »T, Bifi2ilkhs, Z5L
REIOFEICT I ERHLTREL LT, EHOWH
RV, THREEE SRR SY, EEEGEROM
EAICEAIL, BEEMOEBEECRIEAT Sz 05,
CHAEMERE 1emERE lom & LB G ofE (HEE
) tEBT5, BWMELLBEE ORI, kX
TREINHBGEYR D BY,
HEEE (S/cm)=

R ) X RME(S) W

T, EMEBROBELYRL H2EH R, S
THBEEOERMCYREYEY A5, YEEMRE
LRBHHBEPD 1g UBROBMBEICL - TELBA
A OBHENRERHLTIOT, kRl - TEHEX
sy,

WEBERE (Scm?) =

@z%&mx HEEE(S/cm) (2

HiR=EE %% 5%

{HL, AEBTE, 7 vEir L)Y A0RFE
PEMOBY, HECRETS C LR ccn, 1
WEBEZ 1g/l LEZELTZ ARG,

I &5 x

Blicix, e7revirr ) o s0BEELHES
ELOBIFA T LI, e7re vEEF b ) v ADIRE
FHLTWS &, HBEBEIHAL TV o, 20k
BEEMFE, HEEEOMMOBENS 3o0MHIc
KRlcEi, H1HE, VEE CITa2imld)s0
26 0.3 FTORBT, BHEEOHEMOBERIER I
P&, 2R, 2A0.3 554 T ToREET, B
MOBEGE ILHEEE TS ELE v, FIHE, 2
P4 EoEET, HNoBREXHEWESkh, 73
P—EFELTCWS, ZhiE, eTARVERFLY Y

2000} e ®
G o
~ .
%) ..
2 L]
w1000} o®
2! o
A 0} e ot "
T ? 3 i 5
JB E

Bl e7aevirt ) aoBRELHEEE LD
B, Mz e A vEF ) Y ADBEDOTE
Ffd, MR R L, BEOMAIT
g/l

3001

200 @

HMEHE (uS-cm'/a)
°
™
[ ]
$
[ ]
®
®

100F ®e

JE E
E2 e7nrevErb )y a0 L YEENE L
OBF, HEHcleTAr VvEEF ) Y ADEED
EHRE, RECIMRBEEYRLL. BEOR
firit g/1,



R 4455 A108

LDOREOEKIZ ST, MDD S BiL, BEFOM
BAAVEAEATAOCHEREEIHAL TV LD
wxt LT, HoEmBREres E, 14 vEIcEBE
GINCERRLECL T, 14 vOBBENEITE
HANTTL BlcdtELLRD,

2, e7revEr ) o ajliiELr YgEN
ELoBFREYRLE, BEOHEMCHE, MEWMEE
A LT B, BAoBRENS, HEHE Rk
i, 3onMIEITELR, F1AEE, 2210505 0.3
ITOFET, BEEOBAIIEFICKE - L%
BMTHDH, F2HT, 25 0.35064 FTOEET,
WA OREEEpESH R DB LTVS, &
3ME, 2 4Ll EofEET, BAoBERIBULR
LT3, ¥, BERFRFOUETFTIEEIL, K20
77 7% BEOg/lcHALTRDIEZ A, 306
uSem?/g TH -1,

IV #

HAREERTAWEOD T, KO HDBHEHFTIEL,
¥R EEE Ok L EE S, KEEE L
FOBETHIILT D, DL 3L, KITERLERE
TAHLDECARTRPETH S, Toicwd, LEHEMR
DHELIL, B TOUERBEBEICY > T2 bhb
17 e ORI EROKYETEL T, SN~
Ko ECHE R T 59, Big, FERToEy
EKEBETRELH TV, —fic, EEmSTFY
M, REES L RV BEDBEREXY EATVWADT,
BEMARTY, TOKTFERKOHEBENHE R
EELTWB, Thbb, K (BHK oFEEIZ
78.5 (25°C) LIEEwAEL, BHAPTRBEHD A
VAR CHELFR LT E o), THEER
BB, —H, BOTERECEREILCVHLYS
WEKEFRENDZKGTE, FFHEE SRS T0ER
HEBEhBID, FERIWNE A+ OB
AhAE, BEEMMEL L3, UEokiik, B
HERAETAZ LI -T, YArOHhD1+VHO
HEFRPKCETERIEONE HIFSH
a9,

AERTIE, WFEOTERRKFTO—2THBL
FaArVvEBICEAL, e7AR VERF b Y o AKEE
DOLLEEEORELZITV, RECHT HLEHAER T
WS EE AR, T AR VEEF LY v AL
BRI EBERRL, FrIVAfFvEeTARY
B A+ IR, e7ArvEEF + Y Y AKERKT

7oA VIROBEEE « 451 643

EHAPR LA H1BIOE2 6L E X 51T,
mpiER L 3 oo MK & i, Kz, YEBEEEH
B2\ ThhiE, BROBE 0BTy, HK
THERE b2+ vEICE < BENRS DL -
€,

A=A°—(A+BA®c!?

A YMEEEE

A° R AR Y B

A, B BEHLIEECKEFETLHEHR 3
- TRBEEShAERHEGIEET A LM bhA
T\ 5 (Debye-Huckel D)9, AFEBRTH, UEW
HEMBCEBLTLLE, F1HTE, BEOHMN
xR A MBEEFEOHAIFEFECAETL, 14 vH
OHEERNABEECRKES{KELTVEEEL2LR
5, B 2T, HAOBREDEENESHTD
DL T W, Zhid, 14+ vEolEEIERES,
HEHRBEICEKFLEVREBLE{LI:E2BR
5, HIMETE, FLoBREIETEALTWS,
WTEFO e 7o e vEEEREL, BHOME, i,
FAhORESIC L - TREDA, & F Tk 100~400
pg/ml, 7> TR 300~630 pg/ml &S EARE X
RT3, Zhboffll, YETHEEHR ETRE
2 YL, YBEEEESASE VREICEKFL
TWERAEBD EV2EH, ZOFENL, 5Lk
ThevBoObBEBEERBE TR, e7re vBBORBE
Itk T, WFERNOA A vEOHEERNDHLEL
12K ¢, e7 e vERBIETHAREOETE M & R
THRBOREFRY R LTV AR RIE X
o, 2H, YBEEEEMBCHELL 3 2o,
e7ArvBOBECY - T, REEER & 1H)
TRHBEKAEFEL, BRERR (FE3#) T
EEKRSAEZFEL, PRHBEFRE (F2#8) xEF
I L REEE DL TV ADTREL EHAIL
7o, All Bz X, FRETHF0 20%0KiLe 7o
vV EDOREKTHB EHREZI RT3,
LlbEoEEL, c7ravBr b)Y AKERS
DRI, BERIEUT, s rrTonidh
&b IFMEFETH LRI,
Ma#zsehizh, EEELEH £ LilZP4m—
LEHBBCEHRLET, £, ERCELT, @B H2H
bh ¥ LickE4BEBE0 IAMERRCERRHL %
1

AP AR R R RS (GREFE S 03857229)
O R E I, FRLTRHOBLRT,



644

i, AFRLo—L, 595 EAKBRFERETREL

e,

D

2)

)]

4)

5

6)

X ik
Balazs EA: Molecular morphology of the
vitreos body, in Smelser GK (ed) : Structure of
the Eye, New York, Academic Press, 291—310,
1961.
XBILL  HFEABRD A F o —,
85: 1910—1949, 1981.
ERES  WTABRcBET 5 A EE, A
{R£5E 85:1965—1974, 1981.
BRRE BRI, El #2849,
1971.
$HAA—, HRES { ALK FHEL, R
Bk R BESEERE. R, 3k, 297314,
1973.
Sebag J:

H R =3

Structure, function and age related

7

8)

9

10)

changes of the human vitreous, in Schepens CL,
Neetens A (eds): The Vitreous and Vitreo-
retinal Interface, New York, Springer-Verlag,
37—57, 1987.

Sebag J: The Vitreous: Structure, Function
and Pathobiology. New York, Springer-Verlag,
17—33, 1989.

Swann DA, Constable 1J : Vitreous structure
II. Role of hyaluronate. Invest Ophthalmol 11:
164—168, 1972.

Balazs EA, Deulinger JL: Aging changes in
the vitreous, in Dismukes K, Sekular R (eds):
Aging and Human Visual Function, New York,
Alan R. Liss, 45—57, 1982.

Ali S, Bettelheim FA : Distribution of freez-
able and non-freezable water in bovine vitre-
ous. Curr Eye Res 3: 1233—1239, 1984.




