Retinal Pigment Epitheliopathy in Diabetes
Mellitus
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MRIREALE (electro-oculogram, EOG) DEMFRIEED—2>TH 2 7% NaHCOJSEEIC & » THERFI 11T 5 BEER
EEBEEREE LB L, BEA/REE /N (light peak/dark trough, L/D), D RHFRILE (BBBEINE, ¥4 7F 7 A
BE) BLUBRBRNEORMALHEL, MATIhLOBRERFPWRARR L XBHERKEABL OBER IZ OV THRE L
7. L/D Z84IRF 2MBRBVCORBRELXRE LK L, 7% NaHCO; I &84 UBRE 2 BRE L. %
NaHCO, & & L/D EREBRECHBAY R L, AEEDOKXE 2 OMEBEERMZITSEBEEREOBTC R TE LICE
T Uiz, 7% NaHCOGE L BBHEELE EXEFERTEOHERFR L, MILE DK E I OWEAER 7T S X BEER L o 8
T 2hTEBRETFT LI, £4 7%y 7 AREDOKE S OMIEERIIFHES L ORERE R L BEERY L OMc—F
DB H DR IED - 7. 7% NaHCOJEZ T BIRIEIe - L Zh & © EE OMRRERBUE D £ e TRELRE L, fElE
Y2 LWERREFIC BT HERIC (1168R520R) REERH L, 7% NaHCOJEE X TR TORBERM TR LEVEBE
BHEEZR L., ThbbBRFCET 2MEAR EREIRERE CHEEYE LT VREIC LR LESEECREL, #8
BEDOKRMNRETT AL ONTHETH I EHBL, TORMRRICL L/D Tl LEGFRILE X 5 EOG R4 ML B2
WHERAT, 7% NaHCO,[E%, BRBELERBLVEA 7 £y 7 AREOHRTH 7% NaHCOEEW R L EHTH D, FORE
BHRIZEBIE O DTHABORERERI L bEE L. MEERHOETMC oA T O BABRIIER L BRI
DIRER ZO WMETTAEMCH D, 7% NaHCOGE B L UBBRBELEOKE IR LT O, HABBRER LAOHEY
AL, 20 BERREDCHBEY R L. 2BHERREELESEEPHNEELSRE OME TSV T, F=2F A {LIEE
(non-esterified fatty acid, NEFA), &IE V K& E (high density lipoprotein, HDL) 3 L 087 H&H A-1 (apolipoprotein
A-1, apo A-1) X 7% NaHCO, & & ED B %, MR #F %% (blood urea nitrogen, BUN), + UV 7°) & 5 1 |
(triglyceride, TG), #{EHE Y KEH (very low density lipoprotein, VLDL), 7 RZ B B (apolipoprotein B, apo B) ¥ X ¥
7 4 7V v BEY (fibrin degradation product, FDP) 13 7% NaHCO, I[G& & & ©#HEE%, BUN % X o8 VLDL 12 O, JH &8
K& EDHEES%, 7 AEHE (apolipoprotein E, apo E) 12 O, [HAEK &L A0MEY, 7 v+ b2 v v [ (antithrombin 1,
AT M) X 20 L ADHERE%Y, 7V a~% s r v A (glycosylated hemoglobin A,, HbA)) 3 L 08 HbA 13 EBEFILE &
ADMHEE%Y, NEFA A4 7% v 7 ARE L AOHBY R L. TbbBEME/NE R X 00 7% NaHCO. IGE L MmAFTE L s &
UCHEtr, BREEIGEIMED Y b e, F4T7 2y 7 ASERSMRECEEI AT, BRFC X 5 EERA
ABEEDORAE R LUETCIFE R ECMERE ESEE LTV S EEABVLEZDAhS.

Key words retinal pigment epithelium, bicarbonate, electro-oculogram, electroretinogram,
diabetes mellitus

BRFBIIAA VA ) VIERARBIC L » TRz AREBMEEETH
D, BERELCEHETH AERRUEM/ N MEFELERTS. b
HOBRFADZ200~30077 A & b Wb U < BIME I 5
20, BERAMEARE, BERIRVERIE & W A TR RIK 3 K&t
ED—DThH 2 ERFIEBRE AR EMO—g L0,
BABEEYCHBEEREI LR LT AT ES L RE
TOHARBOERRE - TE D, FORLBY, HEEHE
BLIUOTHOTFAREDTEELRETHS. BEER
(electroretinogram) 1:fBIEHEE D H I\ MU B B ER & LT

FRL6E T A13B %A, P64 8 J26 0% E

DENIEEME R A L, FEIE R R B IR R O R E oo Mk
WWHERLL S ET5BUNREDEAL L » The S hi??.
RBEEROMRAE a i bEICRER T2 2 A, BEE
TR TR B ET LARIICEI S 2000 € 0 IR E R
DOREHHIEBETH D, T UIHERAEEMEEE I REED
WA S BE I 0 D0 bR M MBIRUE O B I HIRER
RS THDEEL DR T, Lh L19B2E M #E D A F
BbHEEETH—HEO/PNERCHEE L, Thi @B
(oscillatory potentials) & #ira U, EEBRE/NIE O HRIE 5B FRR M

Abbreviations: APTT, activated partial thromboplastin time; AT I, antithrombin 0 ; apo A-I,
apolipoprotein A-1 ; apo A-1, apolipoprotein A-1T ; apo B, apolipoprotein B ; apo C-I, apolipoprotein C-1 ; apo
C-I, apolipoprotein C-1I ; apo E, apolipoprotein E: BUN, blood urea nitrogen ; EOG, electro-oculogram ; FBS,
fasting ‘blood sugar; FC, free cholesterol ; HDL, high density lipoprotein; FDP, fibrin degradation product ;
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HBRIE 2 B S R e WO BRR AZ BT TIET T
BLEXRH L. ZoOMBRLBERDERBALBT,
BRI NERIERRRECB 2MEMEO R R CESE:
BHEYETAILAABRINIEE 7. B IERKREE
3034572 R A R R MR ERORBIR/NEXIE L, O &%
ROERIIERRESC BT >PERECRPRRCEDTH
D, BERNEORER 20 RERFEBEECEEEOHE
BLOEFFACERTHAZ ERELMC L. BERE/INE
DRERABEIIPEONBRBE T OEBCHI B EELD
h, 8L 7<27 ) vililgicwLoh i@k -7 2%
2K HREMIR S EUMEHRCEECEMRT A, BR
REMEE S Ih e CHFAOBERFEEC I TR/
EHFBROEEEECTLOCIEE" 2L, EBRFRECE
TR TVHEEBEABO= 2 —r YORBEIRBEENERIC
FITLTRETHEHEIND,
—HREERIZ A bRTUL AN S DM H T 5 IRIGHE
BRZKFETREAR LEBOBEI MBRFC SV CEEX
NBENEPCOCTIRREZ DI TR TH - 72, —RITH
BEaX - RBOBERTCIRREEEMIUCH IS, B
DR L RBECIBMESNFEL, BREROTRAAEERC
HLUTHMLRT. COBNEI—BRCBREFEEM LT
h, A, K&, BRELSb—SFhkT5s2, TOXE
SIREEOMBICE LA BMEVHY BB LB KT
L, ZOERRERBIIEREARELEEETHEY. —HORy
BEELAE LB EE LB & ERBESY AV TARD
RERBHEEMPEHENT 2 L A RAE TRV, 20K
ERERBREL ST OR 20 TC—RICED THETHS.
oW AT S AL L LTIRRE —ERELTEES L,
REREOBHOBLEBMEL, ThIC X > TAETHBENMEY
BEREE L OHNBEBOEE LB W A—HO BB THEH TS
ARERE{IX (electro-oculogram, EQG) 2 EH b5 . HREREILE
AENHIB0ELIN TS b 2 DREKEEEE N1 T EOG ##
BIZRREEAEC S BSUREAT 225, ELUAO—ED
AEORBKEE CREI L EOG BB EREETACIZE
HEIT5EHTH IV, ZD L5 LCEN Lz EOG EED
ERE R & K & DBAREL OMICHKTE L CEBEM D
KELEHTA. ZORD—BHCIE EOG EIEF D L D% i
P+B0TIRe, EOG EiREAL»ORBTELER, £
ORI LEL DB IREL T Z L0 4. EOG #RIE
PELIE D FEIEBHEEHETCAFN I B, Arden
B IXBERFIEIGIZ A 5> EOG RIFOEFH+FEL, AREOK
AMBEVZ ST B K RENC L AW ADBAMED . (light peak/dark
trough, L/D) %3k, HBE AR LEBEOEEL LTLOHK
GHZR LY. L LEEAB EAORBICEEARK LEO
EMCHEAR, SRS EEAR EEBOBEARES LU
BERSERTH I s, L/D REEXEORED
FERLBARDOEE LRI 519, L/D DEE OZH HiFEe
FELEOEELYEBIEETAZ LI TERV. ¥ 2 TR
FOREEETREARE ERCERNSBRREEREE LT=R0D
ROFRILE BEBEILEYY, X472 7 AREY, ™%

N

NaHCO, IEE"® B M H B B W TER Ihi. Tibbiie
HPRERELBREBIRNEST5 Z 12X - T EOG Rig
BEATHIEERBEL, ZOREYEREEICE L 4G
7o, BRBEINEL, WEAREEAITEA TIRGEH A58
AL CEWBEEARMER Ih A LI X - THRAEL

FHEEER EEOS - EOBSERICHEKT 5. ik
RBPE722 05 <4 FEBIRNESTSZ L0 X - TRE
HEHEBNI L TA2ZE2RBEL, ZOREYEA1 T £y 7
IBE LTI, £A4AT 29 2AREIIT2E VT FORE
BREREEDT7 CANENDIERIZ L - THERINBR—H
OB\ ICFEICHmET B, X 51Hf)]™ i3 NaHCO: KB w2
BIRNEHT 2 Z 210k - T EOG HEARIT A &5 51
L, ZOINE% 7% NaHCO, A& & &3 72, 7% NaHCO. 5%
1k HCOy X — A EICfER LT 7 Y ANMER RSB 225
LRI -TRETH. ZhbOZBOEEIIMRED L/D &
TR DFEER FRBBCERNIEEL LGRS A,
FxOEEEMETHRERCTOEBER, HAREEES
B, s 5BEK, BRSARY, ANERHEL S CHRETA
Sh, TALORELEEOMR, &AL, THHEERETE
RATHsZ EAMEINLY?, ERFRIC KT, Haw
CIZLERBELEDOKE SRPEEABRERE CHRE I
e OMEBWTT TR LIELEETL, $ORKEIOFHE
ROV TRSDEENBRICSONTERCETL, #
BECETIC 2N TESKET L. LirLl, L/D i3 Scott
I ESTHREY EEF, Scott I BiZe»TEUDHT
REHE2L, L/D OFHEIZ Scott 0~ 1 HITIREENBREE
K BRTEBIZETET, Scott I K-> TILLDTHE
WET L. - THRBRESE IO TIIMBEEMCREL D
MR E RS X TEGI D D, ZOREER L/D
T BRTEBBEIEEIC T - TRAMCEBRHE W &
BHIN., FRLFHYIT 7% NaHCO IEE S 0 it kvt
TTIETTRECARD D, ZOEEDKE IDEHEILES
NBRECL SRT OISRV TTTREECET LTH Dl
FEDOHEFICONTEIBIETFT LIt REL, 0IckT s RE
BHE (FHEBELE 22.2%, 7% NaHCO, IHE& 31.7%) 75
7% NaHCO, IREZE DA NFERBEIRE X H bERFC BT HH
EEELREEY I OPRICE b2 B LN TERZ EXHD
M LTs, ZOXSCUEBTHEINLEFERCL - T, BR
BRI B OISR EOBED IR A HBEAE EROBELE
LAHZEPHBE LA, L LEEBRBIOEOGHOL/MD L=
BOERWFERICE YR —OERRBEEIICR O THRE LickhE
1270, PRI INLDHELED > b EDOINEN &S SHBICH
ICHERRC & 2 EBEE LR LG50 IRMTHS. —F
YMEBORN LD IERFECB N TI ) a~ermEY
A (glycosylated hemoglobin A, HbAc) BEFICBEEEEET
EXEREABMHAC B TR NEDOTH SBRERS LT
BEETE &L, ERFROBBERT L EBHRNEED
BEE MR RE Lo, SRR TS EREREEL M
BEOBLAERZLMBRERZ R L OBEBICOWTRE L&Y
o, AR TRRELHF LWHESAE EEBEREETHD

HbA,, glycosylated hemoglobin A,; HbA, glycosyloated hemoglobin A.c; L/D, light peak/dark trough; LDL,
low density lipoprotein ; NEFA, non-esterified fatty acid ; PT, prothrombin time; TC, total cholesterol; TEP,
trans-epithelial potential ; TG, triglyceride ; VLDL, very low density lipoprotein ; aPI, a;plasmin inhibitor
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7% NaHCO; JGE & . L TOERBEFIFICS W TE 1 T
12 7% NaHCO, [G&E R LU L/D %, 2B T2 7% NaHCO,
AR IUCRERINEY, B3R TRSEOENERICEL I
CEBRNERXTIEL, ThThoREHREEE, Bl
SWTHEBERFZT, MxTEIFEI-TMEa v P r—
A, BEE, BEABAEY, LRERRET I E0LEHEKEE
HEESEBENBERR L OBERIZ VL THRS,

MRBLVHE

. H&BE

1. 818, 7% NaHCO; JE&E® L U8 L/D ofat

TR LEAAANHRAE12A180 ¥ TR MR ZER LR
RRBEAMS (1T~T3F, FiH548.9F, F28%, «164) 84R%
wE L L, 7% NaHCO: IEEH L U L/D % 2 BRI RIE L
fo. A—REHEZKRE LB, L/D JIE#H309 U Lo
BIEE 21T EOG BEXALETHOXHA L EIC 7%
NaHCO; [GEDWEE T 7c. AR TRXBREFRRELERO Y
P TH R LERRSERIREE 2 R ERE sl Shiz
WEEE 0L L, BERFEEBEDADBRERENELET S
EFl, ARELEDSEMTRER R2AAREETH - 1-EH,
LA T VR ABIRELET HEH R LU Scheie
SO HS, L O MEE(LIERX FTAEF L & & R
S U7, SEBLERIAGIOBRENT 0 42, A 1HIISER, A TH
4, B IR TH -7z

2. B2®. 7% NaHCO; [5& s X OB/ NE O 5

TR I E4ABENLFHIFEI FI2B TR YR 2L L
RERBEEELTR (17~79F, Fi52.6F, B18%, &494)
2T A xg L L, 28U 7% NaHCOULE 8 & UREp AR
NEERBIE L. WEIBIOMBRET 0 #BA1168R, A [ JI33MR, AT
HIS5RR, B I #A208E, BIHI3RTH - 7.

3. B3F. 7% NaHCO,JBE, BB BEEISE, #1417 E» 7
AGE, BERINER I UC—RIEKREEOBRE

FRIFIZAS ArbPE3IF3H26H EF TIC YR AZBL
BB R R BB 36H (28~T6F, F¥353.8.F, B84, %8 H)
BORERNZEE L, | ¥ AURKEEOEYHRIGE S L UHE
RAOBEEXREL, ToOMMACEm ST, 22
(fasting blood sugar, FBS), HbA, HbA., M=+ R K¥ K
(blood urea nitrogen, BUN), 7 L7 F=v, alL AFua— )L
(total cholesterol, TC), W¥t= L A5 = —,L (free cholesterol,
FC), bV 2V & F 1 [ (triglyceride, TG), V) VJ§H&, 3E=A T
MEFEREES (non-esterified fatty acid, NEFA), #4 = 3 27 m
v, BELE Y KEQ (very low density lipoprotein, VLDL),
EXLE VU REH (low density lipoprotein, LDL), EHE Y £&
A (high density lipoprotein, HDL), 7 #%& K A-1 (apolipopro-
tein A-1, apo A-1), 7 £%&H A-1T (apolipoprotein A-1, apo
A-T), 7 #ZEH B (apolipoprotein B, apo B), 7 £#&H C-I
(apolipoprotein C-1, apo C-1), 7 ##&H C-II (apolipoprotein
C-II, apo C-MI), 7 R&EH E (apolipoprotein E, apo E), ifi/M&
¥, 7=+ e VB (prothrombin time, PT), EH(LH5
e YRT S RF R (activated partial thromboplastin
time, APTT), 74 7V /=&y, 74 7V virREY (fibrin
degradation product, FDP), 7 v k = v £ v [ {antithrombin
LATI, 525/ -7 vEIVP e 772 vAIHIEATF
(@ plasmin inhibitor, &,Pl) # JFE Liz. ZRWOEDFRIGED

HEIZ R RESH M OBBE B io. RGO BRI 156,
ATHI3EE, ATHI30MR, BIAIISHE, BIHKISERThH 7.

1.5 *

EOG B *HET5ITX, BRECHEFH P~ 2 AETK
PHERANEYE L 2 BB LR ART S 2@ED/ N REE
PREERSE, HEERRERSY . BREB U5
RAKORE LB BELBEEER NT-615U (HAX
B, BR) 2 LCHElE,» HEE L EOG BALX H I 815
RDU-5 (AAXE) 1T & » THEHIZ, *v L a—4— SP-GEP
(BHET, Hr) TR\ L. L/De2Rkds12it, BELTT
DEEB/IMCEZ LB, FEO F—AHER = 47 v BERIC
I BEABN (1.25%10°%cd/m?) #2045 MRET 22 L0 L - TH
BAERFELL L/D 2R Lic. EEE20654B 815 L/
D DR &2 2112034 CRHELERERE) Th b, FHER
1% 1.43~2.79 THH". EOC OEYERESEYLET 51k,
304 LA EDORENER 2 17\ EOG EIBA EHIREE (Vo) 1038 Ltk
WIS A R BE L7 % £ TTROSBORYE R & ERWME S
v 7* SR-1000 (Stewart-Reiss, # V7 /L =7, KE) ZHWT
AT OBRE BEIR~EA L, EYARED EOG RIBOLE LY
L& L, EOG WIBWAE [(Vo—Van)/Vex 100(%), Vo iIXEHER
® EOG WIEDOE/MEXBEH%RTH] b » C=ZHOEMFHRIT
% (7% NaHCO, IG%E, MREELER LIV E (17 v 7 AIS
B DKE I EE LR, 1% NaHCO, GE# BT 5 b D AR
SN DHF B, 7% NaHCO, KEWE (2 1 = @,
KGR, W) 0.83ml/kg % 5 4 BICHAE L. IE#E46H
TORRIZ 8135 7% NaHCO: BB DK ¥ 212 21.9£3.4% TH b,
FOEFHEERIT 15.2~286% THAY, BRELCELHLT
Bl O AMEMFILERY OFEICHE, HREOCERNEE
BAIBE® o#ER [H, (0.168H+0.050W+0.444) 1 ; %,
(0.250H°+0.063W—0.662)1 ; H, &£ (m): W, {68 (kg)] I
FoTHEL, BEWR (72 b<=1®, KEBES, ") %
1B B DIBRIMEE D11 %Y T 2 B 22040 HI#E L
7o, ERESORIZB T 2HBEELEOKE 212 33.9%
+£55% THhHh, FHBEIL 229~45.0% THBW. £1 7%y
IARBEERBRTHLDOBMEMHIIEEL® OHKRCHEL,
Sml DRBKICER LIcT €& S F5<A ¥ (F1 7%y 728,
HAVEY —, 85 500mg & 1 5 Fc#E L. IE3 %360
BT BEATE Y 7 ARBEDKE &1L 425452% TH D,
IEHHEENIT 32.1~52.9% THD®. MEBRERENEORNE
EA A ST O ey, 05% FreH 8- 05% g
Te=L7UY (3 KU vP®, BEREE, KK ORI -
Tl Lo SRR O AT 25ecm DEEEES 5200 2 — D F &
VBRI EERE L, BV a2 s LU XERBE
RIS RS B oM FIILER NE-101A (HAXE) ¥4
LOHEEER A EH L, ZHME (RFEH, 3msec; lkHz ©
3dB WF) BICHREMME FH%E MES-3102 (HAXE) ©
R L. BRI N EOFIRERIE BT 0 g . F
Tehb#ffe O LFTHE DX ERIT O & O, EDOMO%H
(N) L2 ERTRED, RIZZDER? ODEAHB T L ER
EXbAEERD, TOTAE O, DEAMOERY S - T
ODRBEEZ LI, O & O, EDMOHE N) & O & O &
DD (N) LEBALERE O, DHANS T LABRED
FThEE O, DEAMOERHEY L - T O, DRBEEHR L. LT
AR LT O & O DIRIERMEL, 02 b O, DIRIBEOKF
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% 20 LR UK. &F5 CR¥EE, 198710 & 3 L EHASSHRIC
BT ABREBNEO O HAWRHL 14.84£054msec TH Y, IE
HEIEIY 13.7~159msec TH5BH. BEMERNED O bH O, D
EIEOKLE TO ik 271.846754V ThHDH, TOEFEHEIX
136.8~4068uV TH 3. ¥ —REKREEL, ZBOEYFESR
I 8 & OB N R I L IR S AR R & LCERD
9 BRI BRI % S LIE S hie.

0. #Eteprhiast
FERBOFHEO LBICIL, FTHENEDO2HEEVTF
BEYTV, BRELS YRBT2EOSEAE LWL TN
EBAIIAF . —F VPO tREX AV, 2EOSBEIRT:
BLARINIHBEIEY = L F DL BRERB . FolA
Fiz & ARG OWTIE, ¥7 Y vOMBEGREYER L
THE Lz, WThbERES B RMEMT¥NeER L AT
L.

& #

[. 7% NaHCO, i5&& LU L/D Ot

1. FfE
HERRAESAR (0 #A420R, A [ H1SHE, A THH14ER, B I
1008) D L/D % 1.89+0.27 Th -7z, F -MERERT O
L/D 2R 1 AR L. REEREOETC O N TRENET
L, 0ff, Al1#, AT#BSIUB I HloTRTOBHT B
TEHEED L/D OKEIOFHELELERECET LT W
2 (FRFR p<0.05 p<0.0], p<0.01 % X8 p<0.001), \WF°
hOFCR TS L/D OFHBEZEFBEARKCE & F o1,
Bl #iD L/D Ok & XDOPHHEIZ 0D L/D ODXEXDOFY
fHX D EBCET LT (p<0.05).
ERFBRESRTD 7% NaHCO, [FE D K & 24T 16.1%
8.1% Thotr. FMBERMAOD 7% NaHCOLED K E &

B
301 :
&
T
@
8
8201
3
e
<3
£ 10
0.8 )
0.4 a
o0.0- o- L___x__g_;;._._]
Normal N |
contiot 0 Al AN BI comirel O Al Ali BI

Fig.1. Means and standard deviations of L/D (A) and the
7% NaHCO; response (B) amplitude at different stages of
diabetic retinopathy. Fukuda's classification of retinopathy
stage (Al, AI, Bl and BI) was used throughout the
present study. Stage 0 (0) signifies the preretinopathic
stage (no ophthalmoscopically visible retinopathy) through-
out the present study. The open circle and the vertical
bar indicate the mean and the standard deviation,
respectively. Data in the normal control subjects were
from the previous reports by S. Madachi and Y.
Segawa'®. The shaded area indicates the normal range
(mean % 2SD in normal subjects). The level of significa-
nce of difference is indicated by * (p<0.05), ** (p<0.01)
and *kk (p<<0.001).

i

¥R 1 BIR L. WEBEERMOETIZ-ON T 7% NaHCO, I
TETL, ATHBIOUB I BIcs\ T 7% NaHCO: [5& D
KEIOEHEZIEE TRE T, 0, AT, Al
KL OB 1 HIOTXTOMRMC B TEHED 7% NaHCO, I
BEOKELIOFHECHLEBCET LTV (ThEh
p<0.05, p<0.01, p<0.001 & X ¥ p<0.001). B I D 7%
NaHCO; JGEEDKE X DO FHE L OB ITA T D 7%
NaHCO, GED K EXDOFHELIHVEFEBELCE T LTt
(p<0.001). ATHID 7% NaHCOJGE Dk & X DFIE L 0 8
® 7% NaHCO; [GE DK E SOFHEL Y ERBITET LTV
(p<0.01).

2. BRI
£HERIZRNT I HED 7% NaHCO: JHED EOG HIFR
DT (Vi—V)/Vex100 (%) #BEHL (VIZ 1 5 BORELE

N
o
T

7% NaHCO; response (%)
=

w
(=}
T

0 5 10 15 20
Time after injection (min)

Fig. 2. Mean EOG amplitudes of the 7% NaHCO; response
in normal subjects and in diabetics at different stages of
diabetic retinopathy. Mean EOG amplitude in each group
was plotted against time after injection of the 7%
NaHCO,. Data in the normal control subjects were from
the previous report by Y. Segawa'®. The shaded area
indicates the normal range (mean+2SD in normal
subjects). +, normal control subjects; (O, diabetics at
stage 0; [J, diabetics with retinopathy at Fukuda-Al
stage; A, diabetics with retinopathy at Fukuda-Al
stage ; @, diabetics with retinopathy at Fukuda-B1 stage.

1.8

16

121

1.0 " Darkadaptation  Light adaptation
% C———
L L 1 L 2 1

8" 07 5 10 0o 5 10
Time after adaptation (min)

Fig.3. Mean EOG amplitudes during dark- and light-adapt-
ations at different stages of diabetic retinopathy. O,
diabetics at stage 0; [, diabetics with retinopathy at
Fukuda-AT stage; A, diabetics with retinopathy at
Fukuda-All stage; @, diabetics with retinopathy at
Fukuda-B1 stage.

EOG amplitude ratio

3 e L




BERFCRT 2 BEeE L KE 747

%), HBEERBIICEOREELRD, | HEOELERL
to (K 2). 7% NaHCO, KEKHMEE 4 D0 b2205 T VT
hoRMc B THBEEREAEVCIZ Y EOG BIEOE(kR
N E oo, REERBINC BT 5 EOG FiEE/MEY & -
REZ B I EDORAC BT 5 EOG RIEBOE (LR (T%
NaHCO; [GED K E X) BT ER 0 JiiC s\ TG 145
BRI ITI%, AR VCTIASER IO 157%, AT
EREOCTI3SER IO 101%, B IS TALE S L
6.0% THH, EOG RIgHE/ME%R & %5 & \EERL & O/
R —EDRRITA BRI 5 .

HFRBRIC B TRBHFBEZ 1 5480 EOG EIFL V/
Vo BH L, BEERHNCFORHEYRD, 1 3EOE(L
R LI (K 3). MEERLIC kT3 EOG B0 & ki
& SRR X O FOEIR TR ER 0 B B\ TR RIER S
THHEE E01.85, AHICRWT 8B L01.83, ATH
KBWT S HHEBIUL.78, BIHIKES\WT IHHEE LT1.73
ThHh, WEERNOETICohT L/D BXEY & HRZI
BETAEEIDH - .

3. REBRHEE &L

E=3
o
e}

w
o

PN « N

_________

-t
o

7% NaHCO, response (%)
N
[=]

o
1.4
N

3.0

Y
o
N
o

Fig.4. Correlation between the 7% NaHCO, response
amplitude and L/D in diabetic retinopathy. The broken
vertical and horizontal lines indicate the lower limit of L/D
and the 7% NaHCO; response in normal control subjects,
respectively.  The regression line is expressed by an
equation Y=12.5X47.42 (r=0.418, p<0.01), where X and
Y represent L./D and the 7% NaHCO; response amplitude,
respectively. (O, diabetics at stage 0; [J, diabetics with
retinopathy at Fukuda-A [ stage; A, diabetics with
retinopathy at Fukuda-All stage; @, diabetics with
retinopathy at Fukuda-B1 stage.
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(4) Normal 7% NaHCOs response and L/D (39 eyes)

Fig. 5. Prevalence of diabetic retinopathy in patients
divided into four groups on the basis of the EOG findings.
O, diabetics at stage 0; [, diabetics with retinopathy at
Fukuda-A | stage; A, diabetics with retinopathy at
Fukuda-All stage; @, diabetics with retinopathy at
Fukuda-B1 stage. The EOG findings in these four
groups were: (1) suppressed 7% NaHCO; response and
normal /D, (2) normal 7% NaHCO, response and
suppressed L/D, (3) suppressed 7% NaHCO; response and
suppressed L/ D, (4) normal 7% NaHCO; response and
normal L/D.

Table 1. Prevalance of abnormality of the 7% NaHCO, response and L/D by stage of diabetic

retinopathy

Number 7% NaHCO, response L/D
Stage of eyes Eyes Percentage — S——
tested affected of abnormality affected of abnormality
0 42 17 ) -
Al 18 8 o ;
Al 14 9 0 0
ol 10 10 1 10.0

Fukuda's classification of retinopathy stage (A1, A, BI and BI) was used throughout the
present study. Stage 0 signifies the preretinopathic stage (no ophthalmoscopically visible

retinopathy) throughout the present study.
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Fig.6. Prevalence of diabetic retinopathy in patients
divided on the basis of L/D and the 7% NaHCO; response
findings. A, only 7% NaHCO, response was suppressed.
B, both response were within normal. [, diabetics at
stage 0; [, diabetics with retinopathy at Fukuda-Al
stage; %, diabetics with retinopathy at Fukuda-Al
stage ; @, diabetics with retinopathy at Fukuda-B 1 stage.
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Fig.7. Prevalence of L/D and the 7% NaHCO; response
findings of four types at different stages of diabetic
retinopathy. A, diabetics at stage 0 (42 eyes); B, diabetics
with retinopathy at Fukuda-A |l stage (18 eyes); C,
diabetics with retinopathy at Fukuda-All stage (14 eyes);
D, diabetics with retinopathy at Fukuda-BI stage (10

eyes). [, both L/D and 7% NaHCO; response were
normal. [, only L/D was suppressed. B, only 7%

NaHCO; response was suppressed. [, Both L/D and 7%
NaHCO; response were suppressed.

30 - S
R 18 g 500
2 S 47 @ 400[ -
n 20 L @ 3 ok
5 E £ 300 &
] 2 E 200 :
210 T 215 a
o} K o L
S p S 100
— 14
2o ——_— & E o
| IR, SN |
Normal o A|ANIBI BII Normal o Al AlIBI BII Normal o A AlIBI BII
control control control

Fig. 8.

previous report by Y. Segawa'™.

The shaded area indicates the normal range (meanz2SD in normal subjects).

Means and standard deviations of the 7% NaHCO; response amplitude (A), the O, peak latency (B) and summed
amplitude (£0) of the oscillatory potential (OP) (C) at different stages of diabetic retinopathy.
vertical bar indicate the mean and the standard deviation, respectively.

The open circle and the
Data in the normal control subjects were from the
The level of

significance of difference is indicated by * (p<{0.05), ** (p<<0.01) and *** (p<<0.001).
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Fig.9. Correlation between the 7% NaHCO; response

amplitude and the O, peak latency in diabetic retinopathy.
The broken vertical and horizontal lines indicate the upper
limit of the O, peak latency and the lower limit of the 7%
NaHCO,; response amplitude in normal control subjects,
respectively. The regression line is expressed by an
equation Y=-—1.40X+376 (r=0.205 p<0.01), where X
and Y represent the O, peak latency and the 7% NaHCO;
response amplitude, respectively. (), diabetics at stage 0;

[], diabetics with retinopathy at Fukuda-Al stage; A&,
diabetics with retinopathy at Fukuda-Al stage; @,
diabetics with retinopathy at Fukuda-B1 stage; M@,

diabetics with retinopathy at Fukuda-BI stage.

Table 2.
diabetic retinopathy
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Fig.10. Correlation between the 7% NaHCO,; response
amplitude and summed amplitude (ZO) of the oscillatory
potential (OP) in diabetic retinopathy. The broken
vertical and horizontal lines indicate the lower limit of £O
and the 7% NaHCO, response amplitude in normal control
subjects, respectively. The regression line is expressed by
an equation Y=0.0185X+10.9 (r=0.219, p<0.01), where X
and Y represent X0 and the 7% NaHCO, response
amplitude, respectively. (0, diabetics at stage 0; [,
diabetics with retinopathy at Fukuda-A 1 stage; A,
diabetics with retinopathy at Fukuda-All stage: @,
diabetics with retinopathy at Fukuda-Bl stage; @
diabetics with retinopathy at Fukuda-BI stage.

Prevalence of abnormality of the 7% NaHCQ, response and the oscillatory potential by stage of

7% NaHCOQO; response

Oscillatory potential

Stage 1\01;12’1;3;1‘ O, peak latency Amplitude
tested Eyes Percentage Eyes Percentage Eyes Percentage
affected of abnermality affected of abnormality affected of abnormality
0 116 52 44.8 37 31.8 8 6.9
Al 33 17 51.5 18 48.5 1 3.0
Al 55 39 70.9 34 61.8 5 9.1
BI 20 20 100.0 20 100.0 10 50.0
BI 3 3 100.0 3 100.0 2 86.7
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Fig.11. Prevalence of diabetic retinopathy in diabetic
patients divided into eight groups on the basis of the 7%
NaHCO; response and the oscillatory potential findings.
O, diabetics at stage 0; [, diabetics with retinopathy at
Fukuda-Al stage; A, diabetics with retinopathy at
Fukuda-Al stage; @, diabetics with retinopathy at
Fukuda-B1 stage; [, diabetics with retinopathy at
Fukuda-BI stage. The 7% NaHCO; response and the
oscillatory potential findings in these eight groups were:

(1) suppressed 7% NaHCO; response, normal O, peak

latency and normal 2O, (2) normal 7% NaHCO,, delayed
O, peak latency and normal 20O, (3) normal 7% NaHCO,,
normal O, peak latency and suppressed ZO, (4) suppressed
7% NaHCO; response, delayed O, peak latency and normal
Z0, (5) suppressed 7% NaHCO; response, normal O, peak
latency and suppressed 2O, (6) normal 7% NaHCO,
response, delayed O, peak latency and suppressed ZO, (7)
suppressed 7% NaHCO; response, delayed O, peak latency
and suppressed X0, (8) normal 7% NaHCO,; response,
normal O, peak latency and normal XO.
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Fig. 12. Prevalence of the 7% NaHCO, response and the
oscillatory potential findings of eight types at different
stages of diabetic retinopathy. A, diabetics at stage 0 (116
eyes); B, diabetics with retinopathy at Fukuda-A | stage
(33 eyes); C, diabetics with retinopathy at Fukuda-Al
stage (55 eyes); D, diabetics with retinopathy at Fukuda-
Bl stage (20 eyes); E, diabetics with retinopathy at
Fukuda-BI stage (3 eyes). [, normal 7% NaHCO,
response, normal O, peak latency and normal XO; [
normal 7% NaHCQO,, normal O, peak latency and suppres-
sed TO; I, normal 7% NaHCO,, delayed O, peak latency
and normal ZO; P4, suppressed 7% NaHCO; response,
normal O, peak latency and normal 2O ; [, normal 7%
NaHCO; response, delayed O, peak latency and suppressed
Z0; B, suppressed 7% NaHCO, response, normal O, peak
latency and suppressed ZO; @, suppressed 7% NaHCOs
response, delayed O, peak latency and normal ZO; B
suppressed 7% NaHCO; response, delayed O, peak latency
and suppressed ZO.
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Fig. 13. Means and standard deviations of the 7% NaHCO, response (A), the hyperosmolarity response (B) and the Diamox

response (C) at different stages of diabetic retinopathy.
standard deviation, respectively.
Segawa'®.

The open circle and the vertical bar indicate the mean and the
Data in the normal control subjects were from the previous reports by S. Madachi® and Y.
The shaded area indicates the normal range (mean=+2SD in normal subjects).

The level of significance of

difference is indicated by * (p<<0.05), #* (p<0.01) and *** (p<0.001).

Table 3. Prevalence of abnormality of the 7% NaHCO, response, the hyperosmolarity response, the Diamox response and the oscillatory potential by stage of

diabetic retinopathy

Oscillatory potential

0f it; ia T
Stage I:;,?;esr 7% NaHCO, response Hyperosmolarity response Diamox resp. O peak Iatency Amplitade
tested Eyes Percentage Eyes Percentage Eyes Percentage Eyes Percentage Eyes Percentage
affected of abnormality affected of abnormality affected  of abnormality affected of abnormality affected  of abnormality

0 15 10 66.7 0 0 4 26.7 -8 53.3 0 0

Al 3 2 66.7 0 0 1 33.3 3 100.0 1 33.3

Al 30 24 80.0 11 36.7 4 13.3 26 86.7 10 33.3

Bl 15 15 100.0 11 73.3 4 26.7 15 100.0 7 46.7

BI 3 3 100.0 3 100.0 0 0 3 100.0 2 - 867
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Fig.14. Correlation between the 7% NaHCO; response
amplitude and the hyperosmolarity response amplitude in
diabetic retinopathy. The broken vertical and horizontal
lines indicate the lower limit of the hyperosmolarity
response amplitude and the 7% NaHCO, response amplitu-
de in normal control subjects, respectively. The regression
line is expressed by an equation Y=0.28X+4.18 (r=0.418,
p<0.01), where X and Y represent the hyperosmolarity
response amplitude and the 7% NaHCO; response amplitu-
de, respectively. (O, diabetics at stage 0; [, diabetics
with retinopathy at Fukuda-A | stage; A, diabetics with
retinopathy at Fukuda-All stage; @, diabetics with
retinopathy at Fukuda-B] stage; [, diabetics with
retinopathy at Fukuda-BI stage.
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Fig. 15. Correlation between the 7% NaHCO, response
amplitude and the Diamox response amplitude in diabetic
retinopathy. The broken vertical and horizontal lines
indicate the lower limit of the Diamox response amplitude
and the 7% NaHCO; response amplitude in normal control
subjects, respectively. (O, diabetics at stage 0; [J
diabetics with retinopathy at Fukuda-Al stage; &
diabétics with retinopathy at Fukuda-Al stage; @,
diabetics with retinopathy at Fukuda-B1 stage; @B,
diabetics with retinopathy at Fukuda-BI stage.
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Fig. 16. Correlation between the hyperosmolarity response
amplitude and the Diamox response amplitude in diabetic
retinopathy. The broken vertical and horizontal lines
indicate the lower limit of the Diamox response amplitude
and the hyperosmolarity response amplitude in normal
control subjects, respectively. O, diabetics at stage 0; [,
diabetics with retinopathy at Fukuda-Al -stage; A,
diabetics with retinopathy at Fukuda-Al stage; @,
diabetics with retinopathy at Fukuda-B1 stage; [,
diabetics with retinopathy at Fukuda-BI stage.
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ATH#H, ATH#H, BIHARIOCBIHOWTHhIZEL-TH
FBS % XU HbA DEBBERFHE LB b0 EFEL T
7o, ATH#A, AT#E, BIEBIUBIHoLTRIZENTD
HbA, OFHERERE LB Exb o FRA LT, Al #c
BFAH TC OFHEREE LBE b ERALT . 0
B, A #xZOB I #licsids FC OFHEIRTER LBY &
FhhERLTW. ATHEBSLIOB I #iick?s TG DEH

Total 66 eyes

Suppressed Diamox
response (13eyes)

Suppressed 7% NaHCO,

Suppressed hyperosmolarity
response (54eyes) 4)

response (25eyes)
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Fig. 17. Prevalence of diabetic retinopathy in diabetic
patients divided into eight groups on the basis of the 7%
NaHCQ; response, the hyperosmolarity response and the
Diamox response findings. (), diabetics at stage 0; [,
diabetics with retinopathy at Fukuda-Al stage; A,
diabetics with retinopathy at Fukuda-All stage; @,
diabetics with retinopathy at Fukuda-B1 stage; @,
diabetics with retinopathy at Fukuda-B1l stage. The three
EOG response findings in these eight groups were: (1)
suppressed 7% NaHCO, response, normal hyperosmolarity
response and normal Diamox response, (2) normal 7%
NaHCO:; response, suppressed hyperosmolarity response and
normal Diamox response, (3) normal 7% NaHCO; response,
normal hyperosmolarity response and suppressed Diamox
response, (4) suppressed 7% NaHCO; response, suppressed
hyperosmolarity resonse and normal Diamox response, (5)
suppressed 7% NaHCO; response, normal hyperosmolarity
response and suppressed Diamox response, (6) normal 7%
NaHCO; response, suppressed hyperosmolarity response and
suppressed Diamox response, (7) suppressed 7% NaHCO,
response, suppressed hyperosmolarity response and
suppressed Diamox response, (8) normal 7% NaHCO;,
response, normal hyperosmolarity response and normal
Diamox response.
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Fig.18. Prevalence of the 7% NaHCO; response, the
hyperosmolarity response and the Diamox response
findings of eight types at different stages of diabetic
retinopathy. A, diabetics at stage 0 (15 eyes); B, diabetics
with retinopathy at Fukuda-Al stage (3 eyes); C,
diabetics with retinopathy at Fukuda-All stage (30 eyes);
D, diabetics with retinopathy at Fukuda-B| stage (15
eyes); E, diabetics with retinopathy at Fukuda Bl stage
(3 eyes). [, normal 7% NaHCO, response, normal
hyperosmolarity response and normal Diamox response;
&, normal 7% NaHCO, response, normal hyperosmolarity
response and suppressed Diamox response; [, normal 7%
NaHCO, response, suppressed hyperosmolarity response and
normal Diamox response; #, suppressed 7% NaHCO,
response, normal hyperosmolarity response and normal
Diamox response; [, normal 7% NaHCO,; response,
suppressed hyperosmolarity response and suppressed
Diamox response ; @, suppressed 7% NaHCO; response,
normal hyperosmolarity response and suppressed Diamox
response ; B, suppressed 7% NaHCQ; response, suppressed
hyperosmolarity response and normal Diamox response;
BB suppressed 7% NaHCO, response, suppressed hyperos-
molarity response and suppressed Diamox response.

N

7z (p<<0.05).

LAEGI66RY, 0 (WIREL 2 Lis\VEAISER), Af (A
[ #% LOA 10 LENEREOBEEY 2T 5 EFIS3E) &
IUBH (BIMiBIUBIMOBHNEEORBEY2 T3
FEGIISHE) D3 WHEL, ThEhOFHHEL HE L.
HbA,, HbA,c, BUN, TG, VLDL, PT % X 0 FDP D Fi3{E 1348
BEAR BB e 51z EEEY & 0, VLDL OFHERBH TR
AMB IO 0OHICH LERE (p<0.01) 2 <, FDP 0Tz
BHITIRAMR IO 0 IR LERK (Fh¥Fh p<0.05 8 X

(73
o
—

N
o

-
o

7% NaHCO; response (%)

o
[ 3

15 16 17 18 19
0, peak latency (msec)

Fig.19. Correlation between the 7% NaHCO; response
amplitude and the O, peak latency in diabetic retinopathy.
The broken vertical and horizontal lines indicate the upper
limit of the O, peak latency and the lower limit of the 7%
NaHCO; response amplitude in normal control subjects,
respectively. The regression line is expressed by an
equation Y=-—3.56X+69.7 (r=0.509, p<0.01), where X
and Y represent the O, peak latency and the 7% NaHCO,
response amplitude, respectively. (), diabetics at stage 0;
[, diabetics with retinopathy at Fukuda-A 1 stage; A,
diabetics with retinopathy at Fukuda-All stage; @,
diabetics with retinopathy at Fukuda-B1 stage; M,
diabetics with retinopathy at Fukuda-BI stage.
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Fig. 20. Correlation between the 7% NaHCO; response
amplitude and the summed amplitude (Z0O) of the
oscillatory potential {OP) in diabetic retinopathy. The
broken vertical and horizontal lines indicate the lower limit
of 2O and the 7% NaHCO; response amplitude in normal
control subjects, respectively. The regression line is
expressed by an equation Y=0.0226X+6.90 (r=0.246,
p<0.05), where X and Y represent the 2O and the 7%
NaHCO; response amplitude, respectively. O, diabetics at
stage 0; [, diabetics with retinopathy at Fukuda-Al
stage; A, diabetics with retinopathy at Fukuda-Al
stage; @, diabetics with retinopathy at Fukuda-BI
stage ; [, diabetics with retinopathy at Fukuda-BI stage.
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Fig.21. Correlation between the hyperosmolarity response
amplitude and the O, peak latency in diabetic retinopathy.
The broken vertical and horizontal lines indicate the upper
limit of the O, peak latency and the lower limit of the
hyperosmolarity response amplitude in normal control
subjects, respectively. The regression line is expressed by
an equation Y=—4.21X+94.1 (r=0.397, p<0.01), where X
and Y represent the O, peak latency and the hyperosmola-
rity response amplitude, respectively. (), diabetics at
stage 0; [, diabetics with retinopathy at Fukuda-Al
stage; A, diabetics with retinopathy at Fukuda-Al
stage; @, diabetics with retinopathy at Fukuda-Bl
stage ; B, diabetics with retinopathy at Fukuda-BI stage.
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Fig. 22. Correlation between the hyperosmolarity response
amplitude and the summed amplitude (£0) of the
oscillatory potential (OP) in diabetic retinopathy. The
broken vertical and horizontal lines indicate the lower limit
of ZO and the hyperosmolarity response amplitude in
normal control subjects, respectively. The regression line
is expressed by an equation Y=0.0514X+15.3 (r=0.351,
p<0.01), where X and Y represent the SO and the
hyperosmolarity response amplitude, respectively. O,
diabetics at stage 0; [, diabetics with retinopathy at
Fukuda-A 1 stage; A, diabetics with retinopathy at
Fukuda-Al stage; @, diabetics with retinopathy at
Fukuda-B1 stage; B, diabetics with retinopathy at
Fukuda-BI stage.
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Fig. 23. Correlation between the Diamox response amplitude
and the O, peak latency in diabetic retinopathy. The
broken vertical and horizontal lines indicate the upper limit
of the O, peak latency and the lower limit of the Diamox
response amplitude in normal control subjects, respectivel-
y. (O, diabetics at stage 0; [], diabetics with retinopathy
at Fukuda-Al stage; A, diabetics with retinopathy at
Fukuda-Al stage; @, diabetics with retinopathy at
Fukuda-B1 stage; B, diabetics with retinopathy at
Fukuda-BI stage.
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Fig. 24. Correlation between the Diamox response amplitude
and the summed amplitude (Z0O) of the oscillatory
potential (OP) in diabetic retinopathy. The broken
vertical and horizontal lines indicate the lower limit of O
and the Diamox response amplitude in normal control
subjects, respectively. (O, diabetics at stage 0; [,
diabetics with retinopathy at Fukuda-Al stage; A,
diabetics with retinopathy at Fukuda-Al stage; @,
diabetics with retinopathy at Fukuda-B[ stage; @@,
diabetics with retinopathy at Fukuda-BI stage.



N

756

-Anjewiouqe jo a8ejuaoiad ‘J ! IN[BA [ELWIOU J9AO SaL3 ‘() {IN[EA [EUIIOU IIPUN SIKI ‘() ! VONEBIASP pIEpUEIS ‘(]G !UESW ‘W

0'e Z 0 22U 90T 00 0 0 41 g0l 00 0 0 8 901 00 0 0 2t 20l 00 0 0 91 SOl €el 2 0 11 il %0EF 001 id @
19 2 2z st 101 00 0 0 91 001 00 0 0 9 101 00 0 0 Ol 8 199 0 2 1T .9 gel 2 0 21 80T %0001 usSounuseld
Sy £ 0 €I 901 00 0 0 S sol 19 1 0 86 01 L9 2 0 st S0l 00 0 0 T 80l 00 0 0 01 11 %0EF 001 Ilv
121 8 0 ST O0F€ 00 0 0 10 6¢ 1’92 v 0 81 0V €El v 0 ST 8% 00 0 0 90 L2 00 0 0 40 12 jw/31 ¢S dad
6 ¥ ¢ 18 042 gee 1 0 091 G6E 002 € 0 81 2¢€ L1'9 0 T W s 00 0 0 S 682 00 0 0 92 LbZ p/3w Qly~QL1  uaouuqy
00 0 0 €€ 9€ 00 0 0 22 L€ 00 0 0 g€ ¥vee 00 0 0 PE ¥V 00 0 0 62 €€ 00 0 0 T'e gz 238 GpS 11dv
2’12 0 1 vo T2l €€ 0 T S0 6011 €€ 0 § S0 232U gEl 0 ¥ V0 T2 00 0 0 20 Z2 L9 0 Vv g0 o072 298 0'1F621 1d
I'6 9 0 99 L2 £ee 1 0 8  80¢ 002 £ 0 18 W02 00 0 0 68 822 00 0 0 5 8% €€l 2 0 98 22 1w/0001x0SE~0€! nd
00 0 0 60 27 0°0 0 0 S0 €€ 00 0 0 90 €V 00 0 0 80 6¢ 00 0 0 10 €8 00 0 0 L0 67 p/3uw 0°g~12 " g ode
g'1e 61 2 0§ S0 00 0 0 01 v6 L1'92 v 0 99 0¢€l 002 9 0 €V V6 0001 € 0 6¢ 9821 €€ 9 ¢ 8V 10T /3w gil~Ly @D ode
v2y 82 0 ¥T 9§ gee 1 0 ST 67 009 6 0 €¢ 69 €€ L 0 vZ 1§ 0001 £ 0 2T §'9 €8S 8 0 £1 €6 p/3w 1g~¢f - ode
212 21 Z 62 601 00 0 0 ¢ 901 1’92 v 0 82 9 gel Z 2 ¥2 €6 00 0 0 2 e 00 9 0 2 LI ip/3w ggi~2g g ode
90l ¥ £ 6 I 00 0 0§ 82 002 0 ¢ 9 1€ 1’9 Z 0 L 98 00 0 0 0 9 g8l Z 0 ¥l 88 Ip/3w 1p~p2  [-V ode
2’12 voo1 L2 s 00 0 0 2 901 1’92 0 v 22 el L'92 2 9 92 921 00 0 0 ¥ 08l €€l Z 0 0  8ET p/8w 191~16  [-V ode
€08 ¢ 81 S &Y 199 0 2§ <g 00 0 9 91 € g'ee 2 8 vl 6Y 199 0 2 Sl 2 00 0 0 B 85 Ip/3W 98~¥g 1aH
€42 91T 7 81 €IS 00 0 0 0v U 192 v 0 101 S8 002 v 2 92 Sy 199 Z 0 081 S89 00V 9 0 GSET 6% Ip/3W 029~162 a1
9°JS 98 Z 6  8El 0001 £ 0 8 121 ggL T1 0 681 912 €€ VI 2 7. 9l L1'99 2 0 S 161 ooF 9 0 v V6 1p/3W 101~6} Ta7TA
0e 0 7 Sl 22 0°0 0 0 § L1 00 0 0 8 22 1’8 0 2 L 61 00 0 0 S SS 00 0 0 2 € [P/3W 18~ UOIIWOWYD
26T 0T 0 6270 P30 00 0 0 910 S0 00 0 0 910 6v°0 191 § 0 ¥E'0 890 00 0 0 910 650 €€ § 0 LZ20 S0  /bIW 680~900 V449N
9 ¢ ¢ o 113 00 0 0 2 61 00 0 0 05 SI2 1’9 0 2 62 002 00 0 0 11 1% €€l 2 0 Lb S22 /3w £82~651 1d
9¢l 6 0 19 LAlT 0°0 0 00 201 g€ee § 0 28 oSl L'9 2 0 ev 101 199 2 0 88  ¥6l 00 0 0 S& 001 Ip/3w 051~2¢ ol
vy 8 0 00 2§ 00 0 0 ¥ 0s €gs 8 0 11 8 €€ L 0 8 9 000l € 0 0 09 199 01 0 L 95 [p/3w £5~82 o4
212 ¥Ioo 98 61 00 0 0 2 88l 00y 9 0 §€ 912 00 0 0 S 9 L9 2 0 L1 92 00y 9 0 SE 912 p/3w 0zz~2¢l ol
¢ 2 0 20 60 00 0 0 10 60 0'0 0 0 20 0T 00 0 0 T'0 80 00 0 0 00 60 €€l Z 0 £0 60 p/3W §1~GQ duUNeaId
26T 8 2 § al 199 2 0 8 0z 1’92 v 0 4 81 ge 0 1 ¥ ST L9 2z 0 v £2 29 0 1T ¥ st 1p/3W £2~6 Nng
1’99 W o0 ¥l €L 0001 € 0 92 88 198 €1 0 ¥ §°L g'ege 01 0 SU 272 Q00T € 0 91 08 0001 ST 0 90 172 %6'S~1p Ayqy
vee 92 0 81 €6 000T €& 0 0€ 811 €€ 11 0 81 §'6 £E€l vV 0 LT 26 00 0 0 ST T0L €€ 8 0 I'T L8 %6'8~99 'V9H
026 29 2 95 891 0001 € 0 € L2 0001 ST 0 ¥v LI e'e6 92 ¢ S 8yl 0001 € 0 1T ¥T 0001 ST 0 08 261 p/3w 111~19 sdd
d o n a W d o n a N d o n a W d 0 n a N d o n a wn d o0 n as w

(s34 gg) |[e (s943 ¢) 1d (s343 61) 14 (s342 0g) OV (942 ¢) 1V (s343 1) 0 an[eA [RULION 183,

(s34 Jo saqunu) a8ejs Ayjedounay

sajipw saqetp Yim siuaned ut eiep Llojeloqe] y dqel,



BRFC BT 2 EEAE ERE 757

B® 21.2% (5 BH18.2% X EH LR X & fE), apo A-1 O
21.2% (55 15.2% 12 IEH TR X n{EME) TH b, fLOEHB TIX
EEEE v Eh LI EFAOEIAIT 20% R TH - 7.
LEFIG6IRE, 0 BEELXE LisWEFIISER), AR (A
TR L OA T HOHEMREOREBEY 2T 2EFSIR)
JUBH (BB I OB IHMOMENEEOMEEY 215
FEFISER) O3B /L, ThENOREEANEFEHY
el U Bl OB AR e Ui, EREEY RN L EfDg
413 BUN T12 0#8 6.7%, A 9.1%, B 33.3%, TC T
047 0%, AMH 121%, BHA 27.8%, VLDL TiX 0 #§ 40.0%,
ARl 54.5%, B#A 77.8%, HDL i3 0 #1 0%, A} 36.4%, B
#1 44.4%, 74 7V /=¥ TR 08 0%, A#D 6.1%, B

22.2%, FDP T2 0% 0%, A 12.1%, B 222% THH,
EEOVCFROREEH BV CHHEBEENEBCLDI3LE
HEEAYER LEAOEEIEE 7. 2D 5% BUN, TG,
VLDL ¥ & FDP OFHEIHEEE S EE 0513 EEEY
&b, HDL OFSEEEE, BB 223 L EEY & D,

VLDL 3t HDL 0 RiEr L5 3 BRI CAREAE L.

747V =~ vOREREZIBHTIR M L CARCHLE
Bz (p<0.01) Bh ot EFEEZ LR LIEADE G
VESETIZL 04 13.3%, AMA6.1%, B 0%, NEFA T3 0 4
33.3%, AHA 15.2%, BHE 0%, LDL T2 0 £ 40.0%, A
24.2%, B 22.2%, apo C-Il TIL 0 #A 53.3%, A 27.3%, B
1 222% THY, HWEENEEIC B3 S EEMEY e L

%m o o ° o o oo e o
300
? om L] ae L) L
* L1 1 L[]
S AR gL il o Fme o
B T VA B - LTI AL

o

on L ae .8
-~
14 a
g
<"’ a 4 (YRR 4 o Bwa
10iee :.-..- . ;‘-.' .pue. %9 o o Kl
™. e, .
KR LERI K-S T R
- o - -
6
2 on ., ue ¢ y=0035x+866 o
—~
O ‘e -
1) o . . o 4 .o son s &,
O 8loe g 8 e Y . ~—8® o o AL
< Lulaitpr- TRl 2 P Lo VISR oo b=
EE 6f*¥to (4 14e . 4 A e s 4y L0 . o g BT ST - N
\ . -
15 16 17 18 19 0 100 200 300 400 0 20 30 o 10 20 30 40 50 0 10 20 W 44 S0 60
(msee) (V) (%) (%) (%)

O, peak latency Summed OP amplitude

Fig. 25. Correlation between blood sugar control and ERG-EOG findings.
FBS, fasting blood sugar; HbA,, glycosylated hemoglobin A,; HbA.,

statistically proved as depicted by oblique lines.

7% NaHCO, response

Hyperosmolarity response  Diamox response

In some of the graphs, regression lines were

glycosylated hemoglobin A,c; OP, oscillatory potential; (), diabetics at stage 0; [], diabetics with retinopathy at Fukuda-A |
stage; A, diabetics with retinopathy at Fukuda-All stage; @, diabetics with retinopathy at Fukuda-B1 stage; B, diabetics

with retinopathy at Fukuda-BI stage.
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Fig. 26. Correlation between renal function and ERG-EOG findings.
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In some of the graphs, regression lines were statistically

proved as depicted by oblique lines. BUN, blood urea nitrogen ; OP, oscillatory potential; O, diabetics at stage 0; [], diabetics
with retinopathy at Fukuda-A [ stage; A, diabetics with retinopathy at Fukuda-Al stage; @, diabetics with retinopathy at
Fukuda-B1 stage; B, diabetics with retinopathy at Fukuda-BI stage.
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Fig. 27. Correlation between lipid metabolism and ERG-EOG findings. In some of the graphs, regression lines were statistically

proved as depicted by oblique lines.

TC, total cholesterol; FC, free cholesteral; TG, triglyceride ; PL, phospholipids; NEFA,

non-esterified fatty acid; VLDL, very low density lipoprotein; LDL, low density lipoprotein; HDL, high density lipoprotein; apo
AL, apolipoprotein A-1; apo A-I, apolipoprotein A-1 ; apo B, apolipoprotein B; apo C-I, apolipoprotein C-1; apo C-II,
apolipoprotein C-1I ; apo E, apolipoprotein E; OP, oscillatory potential; O, diabetics at stage 0: [, diabetics with retinopathy

at Fukuda-A 1 stage;
stage ; B, diabetics with retinopathy at Fukuda-BI stage.

A, diabetics with retinopathy at Fukuda-Al stage; @, diabetics with retinopathy at Fukuda-BI
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HEIEE O, BIYPTRLFATRELELE E1). +ib
B 79% NaHCO,[EE 12 L/D TIa# i L2 7 WS R AR 8 O e
BRLEEEYRERCRETA L2 TE, BEEYE L
WHERREECLHEGE FERENELEL, ZOEEAEE
THEHEIMBERBOETIZORTEE D, * - EEERL
BID 7% NaHCO, JGED A E X OFHME L 0 1 19.0%, A1 #
17.5%, ATHA115%, B I #]7.9% & SEEERLNOETCoR
TETLEZE (R1B) »oREERLEEEORE L EE
ERMOETMC O TEE A £ bhs, —F L/D 0FH
fED O3 1.94, ATHI1.89, ATMA 1.84, B 1 1.72 & @R
EEREIDETIZONTETFL (B 1 A), L/D & 7% NaHCO, Jf;
BEOREIZEDOHBEYFRL, $RE1aNE L/D AR
WEEBIIE £ 7% NaHCOISEDKRE &/ X<, L/D Ak &L
FEFINZE 7% NaHCO; IEEDO KR E XK EVEEIC D - 7208,
L/D AEETEUTFTEAREEFTBELETCETLTCLW21C
LT 7% NaHCO ISED A & XA ER B BT 5y
B LDEFR, L/D REETHEE bbb 5T 7%
NaHCO, [GE 2T & A EML LEFARDRIENS L EEL -
b (K4), BEC L - TRESh 2GR REEIIA
LOADEMRENFET B EELLND,

MEER ERBERECRN T L/DY ERAVLATE
o LD EHETIH LR RECR ERICHE TS -
VR TR 3 & O B 3R BB P NE I & D B B
NIRRTV BOR, BERRIXBHC L - CHEXRIALIEE
ThHoEnbh, BHMREECLEEL, SOCBBEERIELE
ML DEARER LURKIEBRRC LHKET B &1 500,
Tehd L/D BIRAE RS TSR E Tt
L, BETHEL/D OBREFROALECTE L EEAR
EEEERPRRTERL. TR LEBHYE LG 7Y
NaHCO; 5%t L/D &3 E7x b BHIBas e LIt ke T 18
BEREEBIECL VERNTHD . X 5IEENECRILE
ROWERCHTBHEE5ICOT, Gallemore H™ IZZFED v
T AREEER Y b R - B FK - IRGEER
OREMERRCINZ /2 & 25 b BRI SN BTLH LR
R R o leh b, BEBIIREEAEIIEES L\ &
L7z, La L Gouras B™ 2 X % & AU BIIR AT % 087 L
THNCECTHERZMEERIREB L, BHE2 x5 E

CLT7ASSEEF MY O AOWTFHREAR L - CHEERB

BELHZ L b EANASRCRETRBEERIHE L EW
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525, BERCHEETART L L THBEAROBEL BT
RETHDHEELDOND . ERE CEHEBEE &7+ Eng
RPAESHEA LES A L HEERES L &L, M, $ER
A CABECHETS. 20BN RAEERE MR
BEEE L THRERED HIHBRE £ CICEET 2 B4
%<, MEREIHEREC S Y THBOMEL 5 LS Y T
WRANOEETH D, MHEREVR SEEROIE LT 8
THBHEIR, EEABLAERBOMBMBII Y 4 7Y
v, e7VVHE, BE, 7 v 7 =Tl RELLLD
THH, BEANIHERHEBOBREAYERT B LY,
OB LIEEEABCER TS, b LEBEAB ORISR X 0
BEELELRCEETHIRFTH S LTHE, ERFCLS
ZhonBkd L/D KRKESEELTWBITTHD, -
T L/D BEIEEAR EAEEORELBRMCRE LTV
HERVWZIEW., ZThbDOZ EWXMAT, BRI A LM
WEBEAEVCRE TR X2 R E ERB &

5, ThbLERDYRIEEELLSBICH LEEFERME
140X 10°mOsmol THB7 A7 b <=+ Op | Bilipt: v BR
MEED 5, 108X CERDE (FF 170cm, A& 60kg DF
FreixFh Fh 0.06ml/keg/ min, 0.12ml/kg/ min ¥ L O
0.18ml/kg/min) TEIEZ B L EOG RIBARA LEE ILER
BELLRECHERIBAEBLTL/D 2lELLEZ A, &
BBEEBEY AT LIt otk €0 L/D OFHEL. SLZH L,
BRI B 5%, 10% B X0 15% BOEE CHEARFO
L/D OFHEIzFAEN1.61, 1LAIBIUL.20TH W BEBE
BEATEYHTRE L/DIRWHTAZ EF LA, EF2C
Iad, BHEEERHME 1.14X10°mOsmol TH 5 20% < v =
b —IL% (2.7ml/kg, 0.15ml/kg/min, #&& 170ml, #1845 ) ©
b MZRTABMERTROMERERE £EF13H 15mOsmol T
»Y, —FHMEREFE (mOsmol) (2 MmEEME (ma/d)/18, 2x Na
(mEq/)), 2XK (mEg/l) % & ¢ BUN (mg/1)/2.8 @ F1 Tl
TRV, MO 360mg/dl O FRIZMEBEESH 20mOs
mol LR IRDZZ Lwcicdnt, BT &2 0EEEED
BT B LB IEIT A TSN SD. ZOBANSD
L/D TIERKRC L HBEAR EROBELRECRHETS
ZEIRTERWEELBNS.

ERREEAY WS L LT 7% NaHCO; ID& # Bt L 72 A%
ChoT, SRR TRERARE FREEZINEMI OREL, £
DEMFRICIT 7% NaHCOIGENFHTH H, MEERLE
BEEMEERAAETTABREE - GBS Z L2
Lz, L/D % X O 7% NaHCO, IE& D% & b IR G5 L i
EREL LTOEHLYET LA, HEMCIIENEERD D,
BRFEE CREREDFAELMEOZRBEREOHFLEN D
2T, L/D Ik LT 7% NaHCO, G & D H 4 & 1 BRI B IR
BB ARBEEE L FEEPIEX A LN TEDEELBR
5.

WICBRFENBEE O OBES A E2WFER & 3 Rk
LTEETE, WHPLEERICSVTUTEHOE—FHKEIE
RIRUEREIEE TH % O T, ERFEMBUED RIR RIZERR
BESIVRBILE - CROCEERIETHS. BERR%E
MEEOBWFER & LT, RERER, MXRESEYE, BT
FHKNEES L OCBEER S EOG 7t K OBLEBESMTE
BhHaH. ZhbDEDFRIC XL L b BRENCERFE M EIRE
PRUETCE 202 BLICTALELRDS. REREETIIE

RIRMERBEE S B Sh I ERA 3T b M EBRESESET
NHERELRETER2HE42H D, TORERHKIZ25% LU
T eV REN LD Cunha-Vaz 5H I LERREEL CIalE
RFEEOREZE LA I+ % iiic Mg MBI P DB A RFE L
53 EEMTHEANEEELACTRE LT3, ZOf
REZOWTRZOBDREERBEOHR BRI HEDESK LT
Lo THRELRE R TR AL ONBEERNHELZ LIRS L 5
Wigofe, Rl 2 BEHBY I IDE, HEOHRBREFRY
— LELIHIMTRHMRLY R4 L UHFERILC X 202
REMLILZA, EEANBRELEENBESEETHBERSE Y
BHEINL - ERRR L O TR FAEERIEEC L » <
R 7 MM O NS BB RBICIEBELTD R o
Ly, FREHELBPICLILE, LROA-DOERFAERL
BWIRREROREKRNED O HAEBRIIBELMCERL
feinb, BRELREOHE CIRBEERBEM,» HEEERAEY
BEEL, BT EENAERC IAREIIACERTRET
DL, Ehdllb® IIREREREC & - TIEEE KT
SR WERRESIW B 2 ERESEMRIC & 2 RERME
13 211% THH, —H I h & A—OBBRE R 5 BB N
B L5 RERHRIT 44.2% Tho o b, BEEINEC IS
EERHRIHNBESHEC IIAFTRERCELTE WL
LT3, iz CYEEORN I, ERHBEE Scott 0
HAS26MRIC B\ B BRI O HAEBIC L 2 RERHRIZ
57.7%, EBR/NEORIBOM S0 K XL AR FHHEKIZ
15.6% THh, O HABKIGHREESC L 58> RITHL
EHEFDERBEIPECDTEDRERIHKIZI IO K LS
REBHERIDLEL, ERFEEC RV THED CEHRICHEE
DEEYRETAHENS. TinbbiEROBEM LD, &
BN O Ha#REREESCHEBRESES S & Off
DFHHECH L CHERRERBE O R AR RCERTH A Z &8
HHNCEhTWA, —FERRICEIT 2 EEEED EOG Iz
I ABHOHE D0, BT Scott ORI QHRIZER LT
L/D BIUVEREECELXHEL, L/D 3&fICIEEEHER
WLEEE S e ERBEEINEL BT 2 (222%) KRERE
MLfEL, $74&T 52 Scott 0 BRI BT 7%
NaHCO, IG& &M L, 6318200 (31.7%) R LI L

EOG D& I EYBAREE TEHRICREXRET 5 Z & H0]
BTHAHLLI. ZhbOHRENHHETA L, BERHAICBL
THRERER, HXBESBE, WHEEE:, BRER
B LU EOG i L meFTix, MIRERE CREMRNE ORS
wEe EOG OEMFRIGE & 12 7% NaHCO B E THRER
HEREGEHEINRD, ZOBSAEREHTFEC L, ¥
KIRESFES L O FAHENEE CRLERAKRL 7 7 v
A VOBERAETH Y, EBEERLS R TR
PO, A CIREREER, HABRESYERS IUHTE
HMAMEE L TR, FECEELEEXHREENTE LR
WIR D BER T T A EARTRETH A . OIS ORI
Tx5BAL LTORBE/NE O THAER L 7% NaHCOEZ
DELLAERFRRIEVCTI VEVCRETRHEKLETEML
RKWZHRODDEZIATHH, TMEEXA—OHEFCTW
HERHE LEORAFRVBEDTHS. ARROKER CIRE
RS CIEEE R TR W1 TO 7% NaHCO,: T4
O REBREELI6RH52ME (44.8%), O, [HAEKORERHR
WE116EEAR3THR (31.8%) TH h, 7% NaHCO HE D BFHRH K
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20\ BABRORERERY 129% EEI-7 (F2). Thb
LREENCHEBEEAFE LT CERFEZLCRS VT 7%
NaHCO, [5&413 O, [EARKIC LT BRI HEREL R
Hlik. ko CHBHNE O BaERLEREE LicSeol
RABREE & 7% NaHCO: RE 2 HE & Lt BA OBEAERE
EL TRPEEABEEDIRS ALV BHEMSER TS I 51k
5. L LEBERNE O HaBHC I~ TRHEIAWLER
Fl& 7% NaHCO; IGEIC X » THREZh L RFEH &L TIERE
hOIREDOREREY CEEABRESTMTI R ), ML TRE
BHORELERDEELLNAENE, ABEELABEED

FLLNRHI N RAL TV 20 METAI LI TER
V. DWTRIZE JERRCEVCTRBEOHE R I UHBEDR
FZRRPL VBEREENRET S Z LSBT ST
[

BEHRNEOREERRCOWT, YARBEASERAREER
LB ERREFBIZE N TRERDEIRIEATH -2 &
LEERNEORAESME LTHENER L X ORENE
BELY, FLEPRIEERBILIRTE L TRBEOER
FRENBREIHTVBY D, fod ¥y ¥R EME LT
BnfEELS ERI T > TR IET 20, bl
WA » THEALY, EBBRETREEO Y vFROBEIA/D I
RIBRE, BEABRBERY T2, F XN LY IERREE
CRTHEBRENGE & HbA & OBFEIZ DV THRE L,
HbA BEH CORBLREBRIEORBET L BEARBER
FHick L, TOREIZDWT HbA BER TOBRKHEE
TEESHROEBRBEREOTEELHTFCVE. LD
B ERFRE X 22BN EOIRIBET & EABKER
EWHFIR LRI, ABKESY 1 IERFMIRE 4 R
L 2 BREEBREREYTVEATRER N EEAEREOE
fEEREAlcE L. ZhALDHMARZWTRLEEE/NEOE
BET & HABBER I RO BEBERENF T FTAIE -
THEULBFAIOMDREAN, BEVEECL - THELD L E2Y
Fi5. Bl 5 L5, BRFEERS OB T f#gE
TUHE, REBERET, AOREECHRERBER L EOESELD
R MO RFAEHEERE > TREWIKERE Lic N bEE
LTish, HRFESLE CRESCRES B IRECES = &8
BEIhs. WEOH O LBICREABEMCERIEEhED
EHEBREEFERT & » TREEHEOTRPAZFAROHE T3
BERRERBEEB [ iTdh, BB ERB ML DIZEs
KBEORIC T LRO L3 CREXYET NS, BER/E
RADCIREBEERC & o ThiMH Ihic ik < BE O MRS M
ERINL L DA TWATEEADS. FERRIC I TE
BRNES & D2 B RORIREE X, BRACEVC TR
LET 5 MEMROB(LICERTHTEERLEL OIS,

b MZ NaHCO: B % T 5 L BREEE LW T
59, 2 OfBERE LK - IREBUEEEA 3\ CHR AR
D HCOy BEY LA w5 L HEEAKR EFMEO 7 & AL
B VERER I D BSE UEMEEE ERENA (trans-
epithelial potential, TEP) 2B DEILIZIE LTHAT S
DR L, FREEHEEAO HCO, BES FR 325 L HEEAEL
FEMED 7 ©h VBIL-_— LI Rt D B4 L TEP i1
REMOELCRIG LCHA T3, Ld LATIREEAOH B
BB TiZWTFhof|o HCO, BEY LR XS THBAE
REELIEhok™. ZhABDHR & b NaHCO, Hg#Er &

|

DMEHREFBELOBMAITE L UTIREEM HCO, BE LR
Lo THREINDMWEEREEEMRO 7 ¥ A OB EBICH
*¥X1% TEP OBAPEFRML T B EELBRTWAST, Z
NaHCO, B EHIEIC L 5 REREF BN ORANT NaHCO JEE &
A oh, BxOREUERBEEHEESCTOERER, &5
WER, HARKEREAE, S8 5EE, RASKARY, AR
BEFMHe & CRKIGE S h, BEAKE LEBEREORAK
ERTHDZENBEZINAY, KFRICB\THBE L
BEREEE TIE BN S 7% NaHCO, IHED K E LAET
T5 (K8 A). EBRFEEZ BT 7% NaHCO, IEE 1 EZT
AEH (HCO, X % TEP OF{LMETT5EM) & LT, 4
R ELERD I SRR E L LR D, TiebbIRKIEER
EELRBELRBCHXT 2 EECHE EEMRAA X 518
RERLEMREEMEROET, RGEFERESE X 5IRE
Bfl HCO: BE FAORY, MEOEEAME/LC X 58
Baflo HCO, BE LR ETHD.

BRFBRZCETARGEOHBMWE LI RTNED 7 7
v — ABIRE( LM T 5 — 7 OFH & M/ BIIR B O RS THREZL
BIOMMENEELTHEY. ERFE MRS ™ HHBR I A
T ES LIE LEBIIREBEC S b, Zh b A Mm% e L
oD RFICEASE LA h 375, IREIEBIIR s\ LIRKSIE O MIEDIR,
IR EEMMERIC IY AL\ O THEIFAE L L5
Exbh oy, AEDREEBROPEROELSZ XD, Ik
REC R\ TEBIRIZSAREYE L, BMOEO MM/ NER
MR TWAZ AL LY, IRGEERREE
SRR AWM I N TETWB . RIGEBEMME DN EH
REEW & TRAZET 5 & 2 HEREH L RN SRR EE FAE
%, INENOEAMBIRYHET 5 L HBURIRMG I % FE+
2% FHREBCES YA LALRCRTELYET5 =4/
FORBHEOMEIRGIEER I =AERER L WIZTh, SHER
BIROBABIC LB E IR TWBE®, 20 X 5 RRTH IRE& RS
REZEIEEREEOEUBRL X ILTCWHEELDE
Rigd, FRREEBERCEKET A HEEER s L
THEREN - HENCHELYRELCWSTEERDE. F
WP XBED =24 FAOBHEREIRD | K3k y
U35 L, ZAROHEBTHERESRIC & - T LIRKER
BEEINT, BEBR,SEAIREA 227 ) v— FEBIZZ
DERITIHEAREE IR - 72 2 &0 5 =AH O CIRE
ROBIIREAZEE A A UTR D, FOEKTIZ 2 H B CHEIRG
TRZRE 2 OB L fods D IRMEIEBN IR AR R BIIR T » 2B
FIREE-T WD E Lz, Filoh =74 ¥ADOEQERERTIR
T TEIN LR AR ERMROBESEARYHIE L
A, 3HEX TIIHAEEE L EMROE AL S h M5
TAORT LB ERRH YA, AHE»SEFEY IR
BRIEEAR R OMIEEAENER 1 ~ 2B TRESE
DTNy 7HEEFE, BET~OMSEFREITELLEV
5, ¥ EELTIH = 24 FAEE VT, EROIRGEER
WELEE LPEAR EEMROBEZNE{ L A RESY
BRE, tFREMERSICETERSGE CHE L. EHELDIRK
FIMTER 12~ A8RERE T2 — B O MBI 3R L M D Bk 1 S 28
SHEERRH AN, | BRSCIHEERRTHE
&L, BEAREEMROBEERLIZLR, Ty 7HIX
BERTWEEWS . 20k 5 CIRGEEREE A EETSD &
B AR EEMRE B\ CHEEBRESEAE CIRERE{(LLTY
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LM ELEBRTHEN DD . TiebbIRIGIEER
BEEZL-T, TOBRENEBLHACIIBEAR LR
MR L CBIENEENE LS 5. BRERZCEVTL
RGEBROMETRRAALNDZ LN DB L, BRFCE
W R E RIS R OB L% & o UL OBEERR
AERINDZERFEHRINSAZLETHHH. FlomEE
FRIZIAEEML LIR—BYOBEMEC X 5EREERE
PEEAR EEARC R OE Ly bbb L, TS
FMELBRTHIUREMRLDS. SAY I EN0%~ V=1t —1
W BEOBIWCEALLES v FRE 1~ 3 oG L, 8
BEMMYE, RKGEEMMES I OBEEAE R ETFEKE
ML, MKEBEELFC I AT bR LE A, BIE
GREFHRZEBHEL, EERAOLKE N AbAIE WS
BEMRADIABIZA P V7 P Y by VIC & HERIERBR
Sy PEBTAMEER LEMIRIC S ALN®, 0k 5
A RV RIRC B0 2RI ER E MR DR BB O RE W
BEE LT B Dhd LA,

ERFCBSVC TR LVELEEELEAEHF L TR D, nKE
BITE, MEBEET 2L OFRFE(LOBERTHEHICK
LE-THEL, BEECBIREL2E0T2. BEERCL
N2 BHMEE L O MTEABERT B IRGEBRICE T 5 RILE
HTZ LW, BIRELZIREEBRCS LTk EeBEY
EZ2TCWBIENERBEEBIND . AEF? L 25 LIRGHE -
REERERZ TSRS (12418) 0.8£0. 40w L, BERFH
(17508) 121.420.TH L ABCEBELTE D, BRE TILIRE
BRREE ANTEECER CETHFEETIEVLD. i
BEMTIIERF T, MNELY OBTEBETRC L2 LIk
WEEMME TR mEAERRORBARAI & AR, &
EROBREBEEZRL, 7y 7 BIXESEHENIEEYRT &
WL DX S IIREEOBIIRE(L, EREHMAT RS MR E
DETIIRGEE M &2 22 NaHCOB R Y #E LB
BIIREERIR~D HCO: Dt EMA 5l I L, Mi
TIRMEEME O XEROBRRBUIBER 7 /L » 7 EDIREDFLE
i, PRGBS SEHE X h 5 HCO, AAEEGEE LR ¥ TF|
BTHZ LD, IREEMO HCO, @EH 412 ERET,
HCOr iz L s CHERIN DT OWEARE ERMO T e an
BB S mizmk3 % TEP O@4d (NaHCO IEE) v+ id
bl d Liigus,

Flo—AcHMiEfo HCO, #EN FATHA AR
BERBRO7 € A B~ — Bz b~k higs & L TEP 2
BB OFICHIE LT AT A4 5, NaHCO BH#IEIC
& o TR SHH# S h 5 HCO, 2B H &% O B2
REABOBE®EOELIC L » THEMWLTWRIT, 7%
NaHCO, IRE DA E SWMETTH MM 2 B 5. FIIIHM 12K
NBFM 2R I N 20H1C B\ T, 7% NaHCO, %% 20ml %
BIRPCRE RS L, REBIR, HEEBIIR % 2 R0 EEIR
KRBT HERMMEIC & 5 MmKERE S L OBIRMm A& 2 58 %
Fote. BRMFEIZ 7% NaHCO, %% 20m] B IRPIH 554 F
B THER 2~ 3HOBME R L. Tihbb 7%
NaHCO, o B IRFAH 535 2 LI X » TS 8in L
2. La L Lou 543 ®Xe 7 1) 7 5 v A & » TRRRIC
3% NaHCO; #¥ D IR P 5B 0 MM TE T fgi L, %
DREE LTRBIBIC BT 5 RE/M IR MG MBIFT 0 B, 7
V¥ - v AREBEMIT &5 MK MBI » HCO:™ F@ % 7T

HEOBER L URKINEDORME? /e E4% B 7. F 1 Arvidson
B g "Xe BIRAEAEICL DA RORMKEAIEL, B
IR 7 & F— o ROKEEIC 35\ 72 BT D NaHCO, B % D #
AR EEOMMFET2#EEL, TORRE LTHRRET ~

F— v 2 BRT 5 mgMER o HCO,™ FltE T 2 k< T
Wh, ThbbMEMEMTIRT v F— v 2 0EBREREC
LT HCO, BRUENTET R LE2DbND. BRFTILH
EROM MEBRICBCTH7 v F—v 2, BEBFERES L
DA RERE B D BB I 3 A5 S, § LA HBEEr
ZBCTmMEMEME AT >~ F— v ASEBRREC X -
T HCO, OF@MATTHEL, Livd HCO I3 B
BECEETREVCHRENFEIN DS, NaHCO: B D #
IRAEEEOFEARAO HCO, #EA L7 LABEEAE FEA
RO7 €I NERN—-FABEC ST DS L TEP REE
OB L THAL, IREEMO HCO, BF EHIZT
% TEP WA RITHHE LT, ZO/RKE 7% NaHCO [GED K &
EHMMETLABEEZBNSD.

ERRCE OB ME T2 HCO, DFE AL THEL,
PRAGRME Tk HCOs D BN T2L 05 EXDRE
B—RFELTVHIdEALA. L LFAZEOME, il
EREBIF D FE A 7o THISKE S (tight junction) 11T K & 72
HESIFETZLO2THSD. =RV II20%~v =t -V EY
REODBRCEA LS » MY 1 ~ 3 B HEE L, BEE
MOnE, REEEMNETS X OCRBEERE R ETHEE CH
=1, MEMEEEMOEEY LTSS IHEEMnERE
Ml TI L T RRER EEMRTIR20% T v = b -
NMEEWEBBEEDOEV 2mol 52 2 3 FEBRIEAIZL ~THH
BEL CRH3, WEAE EEMROAMSEAIINHEENOERN
EAROBSER A L L TR EE LR CHCEH I E
THELTWA, ZoMEEE EEMROASES & BEEMN
MmE N EMEORSEES £ 0BEMHZEL HCO, 0 FE AN O
IS LTV ARTREE B D,

BEEFEM YA 4HENERL LTHAED LT
AR pH L EBRREL EATROM AT bR TV
NaHCO B#IZ7 v F— v AD@MIEFERIEHER TEH,
NaHCO; B #ic & » Tl pH © b5, Bk B EES T
DR, #K pH OE e & ka4 L 5%, Singer 5
W rhide P T7.5% NaHCO; B 150~200ml # fHR A B &
LTHMmE pH O EFIZ0. IBETH 7oL Sh, PBMIC X
B & AR A T S 220z 3T, 7% NaHCO; %1
20ml % BHBIRAE 5 L, RSBk, BB BIIR ¥ 2o R (I8
TR RITABIRIM A A 52T -7 & 2 A, MK pH REER
BWmE R Lichh 20,040 pH EHIC L EF Hsm b5, 8
MM X 5 & H =N RBEERE L E —IRAGIEE A 3\ TR I3
fll % X ORI OBIERE D pH %7.2450 57,68~ {L & =T
1, TEP 1388 % %13 7eh »72& L, Steinberg 5% 4, = /L
B3R E R~ RGN 3\ TR A 3 & oM fl o
B pH %6.60058.3~F{L &€ T TEP BEEY %I
Motek Lich b, NaHCO, B ATHIC X 2 pH O EHIZ
7% NaHCO, IRZICiZBEE LT et E X bh3. LhaLM
Fapy pH 2B L TiZ, NaHCO: B ATNIC X » TEYiRIM Bt
REFENERTH &, ZEBLREBEOMBB F B2 HCO,
IV EVOTIRLRRIIE B ICHuE 2 E8 LARRA pH i
ETT25ZERHO5NTB®, Dawis 5% 2% o BiRERR
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DEEAEE FEOMRN pH #ELX+, AW pH 2 TR+
LSHACIBREFRMII - B CRIOBCBERTHELT
WBSDL, b L NaHCOBHAMIZ & » TEFHIT 5K
FEECR TR O OBE TN pH XL H THRTS X5
I EBRETALELIIBRREFEMOBRIT L » T 7%
NaHCO; IGE DK E XARBTHTEMN S 5. —F, EBEE
PEELEREFEN YT SR 24ABEHERLEINTSE
D, Linsenmeier 5™ ic &3 & % = TOBRMBES EDET
BREREEEMOE AT bbLzE L, Marmor 5™tk b
TOMREREMNECETHABREEEMLOH R bicb L
ELTWaE., Tb bl OBRRER OB TIRENRRE S
BRUOHARYIZETIOCALS. BBV X5 &R
Fhix T IR2061e BT 7% NaHCO; ¥ 20m! 8k
REBECEE LBIROY A S LT -2 2 A, BIRMEESR
SR 7% NaHCO, B # R NB SN B X CHE L EBIIR
i otrbnd ., L L NaHCO % AT Z 212k » Tl
% pH X L8352, % pH O LEREMEREMEOL TR
B & LEBR~OBREBLET IS . BREES TS
fb~E7r EvBINC L - THRREEATRET LT3
%, NaHCO, % AT T5Z 210k » Tk WA~ DEERUHR %
—BETER®RZ LIRS, J-oTERKAEEZETO 7%
NaHCO; IRE DK & TOETIL, AB~OBAEHEOETIRE
R ABREEEBNOBEAC L TELTVAEEEL S S.
LD CERBEEZETOD 7% NaHCO [EED KX EDETD
AEHMRRERAE LT, REEERES, S8 ELRE, HCO,
HRMITE, MiEA pH ET, SR~ OBRIFRBET 2%
xbhiz.
RICWEIEAETAEFAICB T2 A SDIEEDRERT
R, FOEKRIEFAOTERICOLCTRETS. REGEERYH
Gz & B &, 7% NaHCO, IG&E R L U O JH SR O R &
RIZOBZHEWTTTIREL, EHICATH, ATHE, B
LFEHRBEIZEWEED, 20 OREREEITZ O, AL
BIVCATHOMTEEZERALRFB I MU ETHREE LD
CEE -7 (F2) FLRBENEBHECS>LWTASZ L, %
NaHCO [HED X & X DOEHEIRMLE> TECETL, O
EAEROESMEIZ0OM, ATH, AT, BIEHEIRHLE
STLIEELLABIMTOFESEILIB [ MITOESHELE
X THETDZ L7, 20 OFHEIZOLE, Al LT
ATHT—EOEAYRITB | M LOFMTET L (K
8C). LoTIhLDRERML 7% NaHCOIEER LU O, 1]
BEBTRRRELXE L WEFATLREZRIE S, #ETL
AREEEYH EFATRIVERC LV AELEEARE S
1, 0 TIZA T B ERT LMIRE 2 #DfEGI T RE 4
BRCEH IR, I ETLABBEEHFOERATIZEDIEE
REEBREENRE IS LEBELAE IR, T%
NaHCO; 5% & O BAER B LU 20 L DMfEY A B &, T%
NaHCO, JEE DA & & & O\ [HAERIIER T (p<0.01) A0
BEARL (R9) 7% NaHCO, IEE Dk & X% Z0 BEER
(p<0.01) IED#HBE%R R Lz (K10). Z DT RITEERRE T HEE
FERIAC BRI EABEENEE CHNIIEEARBEE D
EETHHIUREENIENIEETT. L LEBRIEI2L
F#HTHBDK 7% NaHCOs IGE T & A TR LTV HEES
REDYDFEF S THENLEETLI1EL (K9, X10),
BB BB O—HDANEL K BEIR TV BEHAND

N

Bl FETALHNEAS. LEL2ERNTD L, BEEE
oL TREABEE AESE THIIEENBEES g
HOIMELRFL, ThHDEEOEEIIMBEERBOETIZo
ATELWEA?D H, BEERUOETCONTEORER
HELFEEILVAD., ZhHOBRERINCRTRES -
FHEOHHRE D, 7% NaHCO, & & BB/ NED FT B o
HZEDR L - TREEREY » 2BE#HRTS Z LA TET
B5. Tiebd 7% NaHCO MBS, O HABEKB I Z0 0 3
FEOTRCAEETEMNIC HIUIRBEATEE Licy )y,
ErPFELTLATHMUTOMEEIFETCEH . %
NaHCO;, EEDANREXET 52, O HEBBOLLREY
ET588 0 A THUTORBEESFEET 50 BEENEEL
ToWETREM D IEEICE L . 7% NaHCO, IHE B L O O, JB S
D 2ENEFEETEE, Bl U EOREIENFEET AR
B, 7% NaHCO, IR, O/ HAEKR IO Z0 0 3FZEDT~
TAEFELR2E, B | MU EOMEE FATATHENS
<, WEESNA THUTTHDEEER I . F2B 1 £
LR TIRRA e £ 7% NaHCO 2 & O, JE SR Ol
MEEYLTRL, BIHTIREFOER, BI#TIE D3
S0 2 DEEFIT 20 ORFEX A6 L (K12).

BEEIRENE & RIEERIAE ORI DL TR ME E OB
WX AEHMERRENRDD, ZHIC XD ELERBEE Scott 0
32608, Scott [ #i92RE, Scott I KAS4HR, Scott M AAG0MRIZ 31T
B O, JB AL BBERC 3T % F5EIZ Scott 0 #
15.2msec, Scott [ #§ 15.4msec, Scott I #§ 15.7msec, Scott [I
i 16.4msec TH Y, O [BERER OSBRI R I BIT 5 RE
B H #I2 Scott 0 #J 57.7%, Scott [ #i 78.3%, Scott [ #
83.0%, Scott M#H 88.3% THH, TO DEMWEERINC BT 5
F¥{EIL Scott 0 HA 229.44V, Scott [ #f 223.0¢V, Scott [ #
190.81V, Scott MH#E 138.64V T H, T0 DLAMEEIERICE
5 REBHEIT Scott 0#F 15.6%, Scott [ #7 21.7%, Scott
1 #7 28.7%, Scott MER 66.7% TH -7z, Tich HLRBEERM
DETEELIZ O HAEREER IU 20 Hi0BEIZEL
Sieh, BEEL LRAERHERIFHOLET L LDCEEH, ©
THAORZ B TH O [HABRIC L 2 RERHEI 0
IrREBRERI VI LEL, BHEERCIL O HABKERY
BEREECHTICIRIEEY ThENER LT X THL LBHRL
fo. KRBT LEBEOEANLLATE D (R2), #BIE
EORMFERICIY O BESBHEE M BDCERATHH Z L#
FEhiH, AFRITFVTEHICA—BBETD 7%
NaHCO: itz X 5 BERIE R O [HABEIC L 2 RERE
RBEDSbThRALER-TMG (E2), HEEORMRER
Wit OB SERIERIC N % T 7% NaHCO R &E /A ED THEAT
BB ENHBE L. Fiz 7% NaHCO, IHE & BB/ vl
ZELEITS Z LIk » THRBEERPO X #@cEER, &
D ERECRBIEESRE SRR 1T 5 Z & AT fE L 7o oo, ZOHMERR
FIRRETL & O I REE O Sl B W B A Flis 31F 48
BIERO#EIEREAS.

REEOCFEOKINIESTEETHH, v e -
REFHEIAEREOFREERTAEELRTF AL Z LI
%L DEAIMEH LTS, 7% NaHCO, IGE, O, JHAHERR
L0 20 78 ¥ DBRAETEEAREE B ITRER S TOMBSTEE
ERBTHDORILT, HEEOFHRICLAELBEELTV2
THEERD D, FORIEZEECHS. BEECETTMLE
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BB L QLR DO L 5 7eREH H D . Simonsen®IZ & B
b, ERENREEY 2T AERREED > LARBR/INEOR
EAMET LTV 7258HR D 5 H31[R (53.4%) »% 6 ~ 8 I ITE
PR T Lic DR L, BB NEORENMET LT
12 o 12 1200R D 7e s THER M REEAE 1 AT L7 iE Bz T
SR (3.9%) W3 Eleh otod b, BEKE/NEOIRIFE T 248
PfE O FHREEE AT & Lz, Bresnick 5™ 125 RR%MAE
ErAETAREYEREREL, BBR N EOREAMET LT
RERIEE Tk L THBEESET T 5B RI08E
Motz & X0, BERE/NEDRIEET 2\ M8EE O E B
B LUEBECET FTACERTH A L7, ¥ o BAY
RELE DT OEE L BBV NERE W OWT, Z0 BER
238 (2-3SD k) T O\ HAER S EERM (x+3SD L hE
E), 0 BERMEIR (235D L.k %-2SD Fki#) LU Z0 EH
B (%2SD Lik) & H# L oRRIBECBIfR 7 < BLER
HOETEERFERCEL, BRRNEORIE Z0 28 O KA
PRI & B LT b & b BRI o R T B
BLTWBEWOREHREZEB. Tichb 20 NEECEF LA
FEGICIEEE S ETT LT <, BEIR/INE O IRIZIHEEE ©
ETFHMCERATHALEVIBRVESLZbAS. b LEBELE
OEFTHHERTTRETH LT, BRFEBE~OBBECRE N O &
SRR, ANEFROBICHKL, AREFMFORALV Y X
DHEIGOEE, MFEFHOBICT: £ DB ED CHRME
E. R—DOBRBREST 7% NaHCO, IR%, O JBa#ERE
FUZ0 D=FERRERLDIZAFROLTHS. ZhbDIE
BB TIE® T 24T, 7% NaHCO, IH&, O, [H Ak LU
Z0 DWTHhOREIBEELETOFMCRLERTH 250
HEL, Z0ROBRRARSEOERLHETHS.
WIEERREREE: =B O R B RICECBE L CEET
B, ZAET 7% NaHCO, BEERBIC BT A BEARK K
BEEORMBHICEDTERTHDL, L/D 8L 7%
NaHCO; IbE & I35 &, A & LAEAK LRBERE &
LTOEHYETHH, BEMCIBERNAEYRH N, BRRE
ETIHHEBEEOFAECOMORRELERECOFE,LHE X T
L/D it LT 7% NaHCO, [GE D H M & b W RFE W 81
AEEAR FHEERY LA ENTEL I LR, Y
HETIZ 7% NaHCO, IEELIC b BRBELES BL O E 1
TEy 7 AREY D 2BOEYFRICEVFRB IR TR, T
hODZ=FD 5 b EDEYFRICEVERBCR T HRBEEHR
EEBEOBRBILETANEBELNITHILVERETHS.
YR RITHERBESOEYFRIEBZCHL TROBE N
H5. B IERBEA2ALBCECTERBEEIEEY I
EL, BRBELLEDOKE XOFHIPHEITEN BRI
ORT OB WTTTIREBICET L, WEEDETICON
TERBEEGEOKEZIOPHEIIEILITETFLLEL, it
EF B B RFIEFIASFISTIRIZ 38\ T 7% NaHCO, IG&E % #l
L, 7% NaHCO; & DK & X DFIGIFI9ME R IEH & B
K BRT OB TTTRERET LTH h EEEDHE
FEOATCEILETLEZL2REL, 0CRFAMED
RERER (BEBEIHE 22.2%, 7% NaHCO, IH& 31.7%) 2
B 7% NaHCO, IS & BRI BT 5 BBEGE L FEEY X »
BRI L b2 L CEB LR LE. L LA—DCERE
BEBRC BT 2 ZEOBMBFRICEORIIIERE TR, &
BRes TR UHTEFE SR,

$ PR R IE FI36U66RR (0 BH15HR, A 1 A3 HR, A [3A30fE, B
1 #5150R, B I#A3MR) kT, 7% NaHCO GE S & 0B
BEIGED K& & ORBERNZEHERFIGE & b ICRRE
RHOBTE >R TETL (K13A, KI3B), TOREREE
LIBEER M OEFIZONTEE h (E3), 7% NaHCO: [5& D
KERXLEREFIEEOKE JIIHEN (p<0.01) FOHEE%
R LTz (R14) 25, 7% NaHCO, & H L VERBELEEOR
FERRIh AHEAR EEEEOREILZIEHEY L DIT
21k5THY, MEERBAOETC oW TEOREDCRE LS
¥5EExHND. LALTED L 5K 7% NaHCO: BEILE
BHEEREORITSRE TRV, Tiebb 7% NaHCO: IHE
DRKEZXOFHEXTRTCOFHCE W CEETREZ T
DR L, BREELEOKXE EOFHELB [ 1B LUB
THIZROCTOREE TRY T b (K13B), 7% NaHCO, &
EORFRHEK (£66[R+54ME, 81.8%) IERBEILEDRE
BHER (266RER250E, 37.9%) #35hEEL, Lhd 7%
NaHCO; IE&IZ 0 i b+ T SEEICREYEL, BIME
JUBIHOLBICREXZLcOCHL, SBEELERO
MEICA I HOBREATCEFEENC S, WEERHO
ETZORTEORERERIEE D, BIHCE > TILD
TLBTREEYETS (F3) L, BEEEEEIZ 5T
7% NaHCO,JEE2 & v BRECHEER EXEE v L.
—HELT E» 7 ASEDOKRE EOMEER Y THELTA
TORPMBCTEFBRAAKE L% D (KI3C), £¥4 7%
7 AREDOKE L OEHEIHEERBE TERCHEERT,
REERA L S A7 2y 7 ALEDOKE S DORHEE Dz~
FOEAR AR BRI ol 147 %, 7 AREDORERIER
319.7% (£66RAR13MR) I & F ¥ b, MBEERUMTEERI
MELIeh ote. %12 7% NaHCO; IREDKEX L EA T £
2 ALBEDRKERDOBBIVEREEILEDORKREILEAT
.y, 7 AREOKE IOMICREE MBI, 5 (K15,
K16). - THERCBLTEA T £, 7 ALEORELL
THEINAPEEE CFEET 7% NaHCO IBE R L UER
BECEORE L LTHRE I ABEAEE LREE L ZEWC
KECHETHEELLNS.

DX EZBORYBRIEEDH TIL 7% NaHCO, &M
BRRCRT2EEERE FKEEORMERICELERATHA
LENMIBEMMII ot ERBAMROLEMICEVGT, EREC
IBhEeb~D 20% <= b =¥ (2.7ml/ke 0.15ml/kg/
min) BER TR MTREE #1328 20mOsmol TH 5 &
Fhb®, BRFEMCSCTERERIRE DBRAERC KK E
DMEBBEENXLET > TEMEID S, MPBEER
340mOsmol LA Eic7e 5 L B E w22 L, 370mOsmol A E
TIEEREC D EWA™, - TEWREMELFETS
ERBMAERFREACKVCTRERBEGEELD BN TE
BEAFZEETHZLIERKEO2 v b r— L ETIIEF L
WZ AT, FRmEEAE TTOCERBERETAS
ERFEGI TR AR LEBEEE 2 TLRBREE AR
IsTHEINI2EREELEFIREYEL L2 LELD
ha., COREAXARTELIEDFREEE LT 7%
NaHCO, IGEIERRIC BT 5 MR AR L EERECLT S,
DEREVAA.

BT <, 7% NaHCO: IR 3 E & L TIRMER HCO, i
EERIZI > THFEINHIHEEER EXMRO7 CANEDB
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SBCHERT LY. —~HEREECFIHEEEREERIZZA
TIRGEQZSHEEMCE L TECEBEERE AR Eh 5 Z &
I THFREINBEBEARE EEOERC R+ EHOBSEIZ
HELY, ¥4 T7F 0 2ARBERTEEYV S VOPERE
EETEALUNDIERIC L > THEREINDI - LEDBS
BWEZHETHY. T0L 5 YBEBRCTREIAL=ED
EYFRIGTIACCHEARE EEEEREOFERE LTHA
ThBHH, ThERDORABFOHENL, TAL=BOEE
B IV EREEAFET A EELDNS, Ll 7% NaHCO,
BEOAXE I LBRBERNEDOKE S L OMICIIEDHEEENE
Hhhic (K14, ZOEBAD—2E LT, EFe bR EE
KHELTHIEDBREEY D 7% NaHCO: B DT L E
L35 7% NaHCO: DB EREEIGEOUE L AhE 0T
BEMAECZ EASTERA, ) MR BEEICIZIFE L
V- 1.4% NaHCO; KEE# (BBEEENE 0.30 % 10°mOsmol/kg)
% 3.33ml/kg DEIT20MEET S Z L2 L » TFHIL.3%D
EOG EEOES R DI &hb, BEFEFEHIC I bz
NaHCO; DD HIZ X 2 ISEDOFEFEY ETHLMT L. K
WO R E — B R E I BT 7% NaHCO, IGE R L U8 7%
NaHCO: W& R U DB HEFEZ BT HEES % - v v =1t~
12% BAXKBK BFFEERME 1.33%x10°mOsmol/ kg) %
0.83ml/kg DEITS FHEBET A Z LI » TEhFRFEY
21.2% B XUV 82% 0 EOG RECHEHALZRD, MEMCEERE
EXRADIELDE, THLLEREEBKTH 2 7%
NaHCO; /K& % (1B BEEAIME 1.33%10°mOsmol/kg) Z#iE L
THLhD 7% NaHCO &L, M2 BB EENE L a0 &
NHREBEH T, 875 NaHCO; FD 3 DIC L » T
FRINLEEELLINBNEHECLRL, MENE DI
BETAZ LI L - THBTALLETHAEBHRLTS.
ERFRICB T 7% NaHCO; IBEMNBETT AT DT
BRTETER L. BRFCHIT > ERBESERBOMET &
LT3, HEAOMESBEMERRIZL » THEL TS
DIz, EREFEHATMC L - TARBR IR AEBEAE -

B a2 A RIRIGEN & B & DR OBV REBLEAR B

R G ERETHIFBND. FLEREBETE I IHEER
R EEMAOEC - AL lOFEEERET A0 5, EIRFC
BWTELAZERDB LV HIHEEER EEMREEERED
IRES EEEMADQEMN®, THICIAFERRS L VGEE
WY DR BB E E RO - A fOTERIC BB LT
WAHAREM L H 5.

FATE 9 7 ARBEORERHERZIEEFTELE -7
(FE3). £17 %y 7 ALBEIERBEFDLS. 7% OB RF
ERH LML, ZhbORTIE 7% NaHCO, [FERE B ET
EETREEShAREBaELREELIREATHHLLTLE
BAERINC AR Lz WD DB ER EREENELET S &
EXxDBRD, FATEy 7 AREIREAREEDOED L 57
REREDZTWAMIIHEAOEEY WA, £1 7€y 2 A
IBEIRELY 2T HEB L LT Stargardt-BBEEE™, PO
P RAIRAGIRAE 35 X CRBCRIRE Y 23 5 MEHEHRY 7 &
BRESERICRET2EENE VWL END, £1T7 %y 7 ALK
BEORFIIBESETIC ST AHBEARE LROBEEL L 52T
WAHEREMSAEG, FRAEST OFEER ERCR JIFTHE
BESCERET O B EA B ETBVTE, TAT VL —F —
PREEEEE N (REY 4 X 400um, BEERRO0.28, HH

N

0.2~0.47 » +, FREEI846~938%) R MEIT X hice b EERE
MHEBERTIIEATE . 7 AIRBILIZEAEE (L Lith ot
py, AV REEES (4~ 6 FLER) WIRR L TRt REf A
WTEEATEY ZARERFHLA-ELTEY, ZOFER
FATEH 7 ARBORBIBBIOMECE LHOEEL L
LZTWAhEWSIBEZ T HTE. FMBIIULEBRESYS
FID X - CERFMEIEAEE fI497TRF 6 R 0 BB I fEEe
FEREDORIELRD, ThbDEMACRIT QR ELEE
B DT BV SR B« B OB O YRE B ORR
CEUL, BESALFEUERITHLEHEE LMD, XER
BRI HE T A2BEECHUDOBENERR O MEEE R L
EUTED, ZOBEEFHLIOBEOHEBRMEL 44 7=,
JARBENELZTWAARELRGDA 5. MEFILZORERE
FEFEORECREL L TERFREDOREEREE L H1T

D, ZOREEEECERTHHEAE LEEEY £17 %,
PARERELXTWHWREND 55 . IRGERES & BiriKR
BOBCIIAVEBERH 0, flXBREOEBEREEOLY
EROS> L, BESCESLE LALBCETELRETH=
AROHEMIZAEER L RTh, ICEREEHIROMEE
I RFAERBEBEREZ L ShT02". AL R=/AE
BB L Bh 539604 7 flic R OMEE L OB L 8 Bl #EE
HREDAHFEREL, ZhbDAFEORERFDO—DEL
TRFERGEEREE 55 L HE L. ¥ b O8Ik
R RE L I0EEIC s RURIRAE IR & % RIE L ER L HBE I L
T, ERFEEOBERRE LEEL&D T I L OERTE
BREDTFERCERDTRELBESL, bLEATE Y 7 AR
DEIZEEMICEE L, BESICRT 2 REEEREECER
RUEOMEAE LHEYBRE LS 27ch, F14T7 %y 7 ALE
IREIREAERR A & X fe P I B L W B R OSBRI (L
(Wb B ERRIEHE) O FEMEECERBEECEBE
THREME (BN OTFEEECEI TSR D D LE
xbh, ARROMZEFOREMACHIOZBOEHELS
BOBEE Lz,

BRBCB T EYFREEOMKISH L LT, Kifgeics
75 7% NaHCO, It& L BRBEELEOR LA V-, RIEEH
e rbr2BEHRNT A LATETHE. Thbbd 7%
NaHCO; ILENRE X2 TAHEFML 01 5B T o sikich
B, BREFEENEEXETAEMITSTATHER
WRZAUEDEBREBEY L OEMBE Sz, 2B 1
TIEEFLET, BI CTREFTHEEEEIEE & 7% NaHCO;
EEOMENREEXE L. B il EoMEEEY & ofERT
12 &61T 7% NaHCO, IRENEHE X 2 Lich b, 7% NaHCO /G
EXNEFRANTHIIEEER A T T CH 2 miek
2EL, ATHILLTFOMBEY L oEFTREFITHEEERN
ENEERERACH - b, BREECEVPRE L REITA
THALA FOBREX B+ 2 8EMENE - L Vw2 b (K17, ™%
NaHCO, [GED AN REER T Lz 7% NaHCO, GERF D
e, WEEREAETT A SRETT2ERCHS. £
fo 7% NaHCO, 6% « BBREELERBEIITA 1L EoRE
Ex b ESCRESh, TOEGERERE L ETTHIED
hiEmT A (X18).

IZHERFSREEC BT 5 —BEAREECERHELT
EB D R D R BB R DR RS
LUK FDRBBEICEEININENMCOWTIR I E CEHRD




BERFC 81 2 W@ AR ERE 769

HotcbZATHDHH, Engerman 5™, Hardin 5% REH
LY MEERTHITLL, M= v b R — L DRE RPN
BIEDORIES, HEOEANERTHIL I LVAEDKRBOR
@mTHs. RELABERCR T, My e — L3R
T - T HERREMEREENREET 2 EFAPLESECH Y m
oy b r—ARTRTH-> THERFEEBEEDORES A
WEEFI S LI LIERRERT 5. ZhbOEMTEV TN v

FE - ARBIERFEERBEEORECHEIEZNRR &
o TWADHRILET, M2V e -l > T ZRMIZE
RAFHEEL, Zhbinbo T, BRFREREERLEORECH
BRAGLTWAAEELEETE L. ZOTKRNKERRE
Fe LT, MKEEE, RSRET, AORRECEERH
RELERBT LN THBD, KBTI Z N b OB R R MEBE
FEORE - WEORERTOS L, BEFEORRRTFTHAS M
@z v e — A REE (FBS, HbA, 8 X 0F HbA) B LUK
YERRATTHAH5BRERBEF (74 7V /-4 v, FDP,
PT, APTT, AT I, 752 1/ =4 vEB I Pl) REERH
(TC, FC, TG, V vJgE, NEFA, »A = :7rmrv, VLDL
LDL, HDL, apo A-1, apo A-1, apo B, apo C-1, apo C-1I &
XU apo E) 7e LR DWTHRE L, WEEFAO—MICR W TH
mMEDC L L TBREORERERE S LUEECEERMAEY
PROHBEREE (FL). BEOEERHATIEMTLE
MmEOTE(LHELOBERIC LS VbR TE D, Iz TRE
BBERCLREY Eiotiod, BREBECRITIZ2EEOER
REEBFEOAHL, B PMBBEL TS| EEEETHEM
MERAEMREZWEL, BRERBRECHEBII A (HE
LTWAARElE R E X bh 5.

FBS, HbA, 3 £ 0% HbA (X Z66E DT h T h 93.9%,
394% B LV 66.7% KB VCTEFEBEYMITLERAL, ThT
hOFEHES FE ER28B TER LT\ (54). BBER
e DBARITOWTIE, FBS L MERER ] & o i i B
ZHAF, HbA, 8 L 08 HbAc DFHMER 0, A, Bii&
WEENEEC KD IR EEEY & -7, ZhbD IFRHD
BCHBEIIIMEER Lch » 7. HbA, 3 LU HbA,c 7o & DL
~NEZ e ILBEREMA S 2 A BTk b INEED FiE
CARBE L, FmkEo mEEEOBE R Z T, FBS &L Tm
Eaovie—nAokhiuwigEcicsluvbh T b, Chase
B IR E 230K I D WU RE A 6 BRI L
HbAic & DEI# % 3, MEEOKRM S EST LTV 2AEFI &
HbAc (2B % & » 7odd, AROFERERIC HbA D VHE &
MEEL OB ERLHEBEI Lot 5. Ll
McCance H¥ (2EERBEE2I6R W > THEKELHAEL T
W, HEAE ORI & HbA A BICHEST A & L, UEEDOK
FH® L ERBREIBLIZOWT HbA 2 llE L, BIRENIC
TS 2458 (14%) TREEEY 2370V F (24%) Kk
LT, HbA DEHEIZEBICE» o L®E L. #ido &
SICRERRMEMEBAE D RAE - MBI = v b r - L ORE
BRECHEETA IS THAHA, 20X 3THBIECHENE T
DERTOMmME= v b e — LR & OBIRIZ DV TIRED & &
s L LEMEEREER BRI o7 b U SERE 23
BeazlizEEThh, Mz v b r - AR ROBERFES
DB IR D & 5 R EERENELAE LD ETUHE
L& LUBm S RERONE & B0t & UL
BIEbR TS, FRE T AL OREMAMENOIRE

WK ST, NEMEMBROBENS LOBENRE RS
TWAY, BEmFIREEDE & 2R b M & R B
D& S IE N RARECRASRE &2 d h MBI A
BAEELTVADOTERED Snm OB F X2 b BETD,
M A AR O MEIZ X %W EEEEEISITED T e (P,
FEMOEORNBEEEDOAMIL S Y 70k £ ik
RETEEZCTEINTHETRERLBLA TV 50T, M
A B M AR RS MBI PICIRHE L7l & 5 7 i i RS T o
FHETS. L LERRKETIRM L b 0¥ aMkon
PREA RN LT O (junctional transport) < M PN i fka O
BRI X B#RE (vesicular transport) D JTEENEH S HY.
Cunha-Vaz 5™ 3ERKBEE T, Waltman 5¥i2R r v b Y
PO VEBRIRS v P TEATABTHECRIEREY BV OBER
FHOBER(LAHE T2 i MKHEEBEMrIOWE RSB Z L
PREL, AESYRANLI VY VERES bRV
TEFEEEHCRNL, ALV b vBERR®H I
AUEREBL:S v MEBEOE TEERICET 525 AF Vi
PEB IV 25 -7 URBHBEOHE, XEEOCIRE, Bk
DEWER EOFBLYHE Lz, X CTERBEZONENEH
Rk A8k I U REEDR N, RO ERE
L, MERNEMEYN L TOBREELRE L. ¥1h
BT IIERF BRSO TR EM OB CIRE Lo fiMR,
747V Y, KROKRE L BBNMBRERAFETSHZ ELETF
FEWEEMCHE L7z, Ashton® % Kohner 5¥12 X % L ERK
BEW B 5 M/ LN MEROHBRUNCAbR D &
WAL ZOERRCEITAYMBEEERORE L LT, miE=
VER=—ARTRRTHE I EUMCIMRRETE, RERET
CREARBEEOAH L EHARBERRELONTWS.

BERFIC BT AR ONE & L TE—CERFIRE
TOMMIBREEDOTES ST DI 5. M/ MREHE T ADP,
rrvEy, =ERTIV Y, 25 —F it FOYREIZL - TE
BEAhsN, BREBYEF L CECTIVMUBEROZ L
TN % OMFREIZ L - CTHREZ L, ERAEEECEVTY
M/ EAE TLE D BE 1L 4 ' Heath BY 2 EE DR
JEx AT HERBRESTOM/NMORERED TERERHL, A
THREA S BRI T A BIRE RIS BT A v MR Sk
DEEIEY, FR5%H Scott b~V T /MR
DEWIRTUER, kS IIERBREFAO = v F e - L RREE
LHEESEEITR TO U MORERO TEYRE LTV 5. Ei
BEIRIRIC 31 B U MRE AR ST DV T Colwell S 13BER
RREO MM M/MREERTEYEL L H 5 & L, Garg
B E R (ShFE M) D%, Bridges 5™ i/
W SRETUE Y, Jones S yRf/ MR & & D KM & o/ B A
FUERRES, Porta S IZEMERBEMAEELXEH LTS
BEICBOT L VI MUIEHESEBRL TV D I EBREL,
RT3 B M MURERTTH#EORF & LTl MR B O 8
BeEY BT, Zh b OERFIC BT 5 M/ MIEEROTTE
YEMTEREL LT, ABSY RETFHEEBENCAL LT b
VY VERKBT v P OBBEOEC B CER{Lim/ MR A RS
TWwb.

IO X 3 IERFRETO M/ MURERO TEL R T 5K
SRSV, Zo/MUBREDTLEC NG, B BB E O
BRE LTE - REGBEOREL ST b . Ferguson
B TERFREOHMHURM TRERIC L - THES
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T4 7V =S OG0B LEBEB LT s TV ) 8
VEDRESEMEHE L, REORKRTIZ, 7470/ —
& VEZ66ERF60[R (90.9%) TEFHEHNIC L L F o722, B
MO ARTCER EREZBRBL (&4), 747V /7 — ¥/ EDF
BERBHTIZ 0B I CACR LEEK (p<001) BEY
RL, EEENBEBCAREEHELY L AHERCHIALEELD
ha. ¥ FDP 27 4 7V VOSBRI L - THELIHETH
b, BEEMENREERR L ORETHE L, FDP &{Ei
BRO7 4 7Y vEOHMCHRETED EL LM E 3Ly
BERT5. FDP RMEEL AN Lic W ERA TR 2N EEE
ERCE &% » b, BEEY & 2 EACIIRBEEL &6
LW LEEK (p<0.0]) BEXRL, ALD33REE
4R (12.1%), BRED 18R 4[] (22.2%) TIEH ER%* @b,
L2 BEi® FDP OFHEI: 0 ik L AR LAEZI
(p<0.0]) BERTR LI (F54). T7bBAPI%E Tt FDP 13/
BENEEC bR EBEYE -tz b Xbh, 747V VIZE
5N ERT L RBIE X BT AR TIR X h <&
LTwbEHBHERE. —JF APTT RAEY% DKEERTF D
KBFERXEA T, PT 3RS OBREEER T OXE * 223 %
HPTFRFREEL, FALOERIBERORB > Zk T
5. AR T APTT B&fIcEFRBERKE EEh, PT A
HEETBEEMITIA - A, 66IRA14IR TF DO BB EMH
LT (L), ATTI revey (la@F), Ka @FB &
U Xa BFREE/BELEOBURLRET €, MEEEMHI
B <2, Ceriello B k5 LERFEED AT I ERIEE
CHESEL, ZhixigoXRBLEBRTEEWS. ik
REFe PAOFE T FoBELHRMNTS LBk - T AT I
EnnY vEDREEVEERIN, AT FEEXMETT2Z L%
BMEL, X CERRBZUFICES T HbAc & AT 1 ¢
BEBCEOHBEYRLALELTVS, KFRICE VT AT
I EHOFAEMELOR, AR, BHEEEENEBCLbiRE
BEYE -7 (Fd) Pl XEBTSAI VDT 47 ) VER
TERAIEEL, MATT7+ 7V VETTRAI ) — ¥ v OREEER
FRET20T, RBEHIECHL. AWRCBLTIR ST A
7 =5 UEER L0 wPl E%I266ME P R FhE2MR (93.9%)
B L UGARR (97.0%) CTEFEHPE DD, 752 1/ —5 Vg
Hd LU Pl {EM & AR & ORICAEBIZAS S hich »
T (R4, TicbbARWROHBIEFC 3\ TERLRERED
EBTRASIIH - dt, BEESHEEEY ST 2E B
T4 7V VBOEMBIERBT7 4 TV ) =5 ver T v
HOSMEYTHS FDP Bl E-7cZ &b (F4), =
ADDEFIR B THLHKEREEDIELELTHD, 8
BB 7 4 7 ) v bl 5 BB 5 LTy 24
HDELLOID. ZhyZRHTHERE L L TER SMEEED
WEORMOBEINCT + 7V 2 — & vEH, BERTE, B
BEETAEITT5 2 L 28E L. Bensoussan 5" i/ g
DMBERNET~ORELRETH Z L - CTRERHER I
% von Willebrand AF (IEF) »YERREE CHEMNL, K
BRAEEEE Y46 LTOBEFATILIEMLTWE Z &
ZHREL, Almer L™ IERFBRETOMETREMIRD 75 <
)PV T I FR-Z—DEEETEREL TS, Zhb
X TELe 5 HNOBRHBROKE & LTRMBRDORE B
FHohTHa, FMIBMOBEHEELI VRT 7 4 A& —FFXE
ME*BETAROEAR X - THEIhIR, BRERED

n

FRIMEREEFSEENT 20~50% EF LT B &5, RIMBREF4E
DETORRE LT, FRIOBRPDE MK MEREOKEE DR,
FRMBKEEAOEL™, Blb~t 2o C v OB I ErEL
bhTwa, IHICERFAEBE TIRMEKAK S CEER L
BRLRTWODT, ZhAbDEBRENMET LcRmER-CHRES
REMOELXHAE LD, MERNEAREEET 2 TEELD
5. MaTERFBEZETINBRCE L TmMERERY
10~15%, SMBEEEIZH 25% B\ &5 . MIEKE FRoR
BELTil, BHFREOMBEHOFE, 2MEHELREDR
HE LTHRMBROBEHEBETRRERAOELEN DT AT
5. IhHDRMEORE L EDLERFEE COMKERR
DEELYEMTBHEL LT, Trope 5" IEBRFREETH
TEMBEHE, MIERE, 74 7Y/ =¥ viE X OHEEEMN
TRARFERO T Lh O E  HEERTED TV 5.
—HERF TREELE, BEE AL, BEMETBIR
BLEDHE LA LERAFTH A", BIEMIER X 5 BIRE(L
fE, HBEHARESFOROBMEN S X OHRBIRC ST 5
WD 7 7 = — 2E (L, PIRIEE, AERES I OFEOREE
REKLEEL, R ETIIRBIRE, DIFE, ROE, N
BELEOERECD, BRFEETRIIADDREDEHHE
EREWY, —F, BRFRC BT 5 BEESRELFR R DWT
13, AR R E O EERIEE 3 & OHBEEATREARE D 5
ERADLN, BBRECE S 7 Fr— A b ETro 0
BOHTERTHHELVI3ERS HAHH, Friedenwald" i3
80um BEOHEMERICL 7 7 7 — 2 BEAOALET S &
L, Yanoff 5" 1 3A#%*%E 3 2 HEMEIRDL D T A&{LL
THERMEIRC 7 7 — A LT R A DRIz E LT WA, F
REFEHEC L 5 REAREHIRHCHEBREREC LD,
W LPT AR IREE 7217 © 7 < MBS X O ELE N D
EMMBECOADNDZ ERHBLTED, ZhLDELILE
BEREROEL L » SREICHER B E WA, ThbbEEE
MM b KBk & BRI OEOBLEELAET 55, Z0F
MMABE L, £ OFREMAREEIC 3\ T RIRHERBIBE
CHELIL, R0 Et:, EEROBEDOKICE Y
¥ ) ARMRE OB ARG RE. DULTETIzoh Y
TRIRORENEMME ORANBEER Y E & BMAMFPIEI
LERAL, AUMREARMROEECHENRASHE. RF
LA E NSRS L, EHMmMEAKEEF
LRSS L O RN 2 ) THBOREDBAIL L - TER
dh, EHOEABECHAELALONS LS. ZDX5kE
MmAE D LR LIREAECER L /e b, THAIXEIEME
BEMTHELD. Lk - THERREZCKT 5 E8HED Sk
MEE DA B, BRFEREIEC 33 2 8%/ B2 Fhic
FlEMEET 2 EMOERARBR L HE L, BREEMEE
DHBRARELBEELTVWDHERAELLRS. Tibblk
BRBRET L, WHEOMIMUBREEDTIECREREORTEI
mx, S=0BIBRBEOEEEELZ SRS, —BICERR
TI2E TC MmiE, & TG MmfE, & LDL mfFk X o€ HDL M
fE® Apo B, C-1, C-l ¥XUEDEMENRE DR+ DIFERH
RENSHTA. AR WTE, BERKEESE TC
fi£, & FC mfE, & TG mfiE, & LDL mfE, & VLDL ImiE
L UME HDL IMFE® Apo B, C-1 & X0 C-II DEfELED
IEEAEEELAZ LA (R4).

e =2 VAT v —VRE & BIRTE(LER B DO REROMITIE
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FOMBEARDLRTH Y, TOEDER XM+ LDL #E %
ERTAHELEBIH e, LDL 3 VAT » — v &2 KEHE
o E, ERTIEELREEYE TV REATHIR
i, #@% o LDL * LDL OREBREIIRHEER D2V AT
m—LDOEERRLBRELEEET 20T, BIRE(LELY

YABHDO I DEELHLRTWS ., KFETIE TC I U
FC 0MZEELIEETFTRY TEEFL 1 flbiel, ThZE
FB6HE R 14R8 (21.2%) 3 X U'66ER28HR (42.4%) TIEE LR X
WEETH-7c (F4). LDL bIEF TR I DEFETH - rfEH
12 1EROAT, 66MEAI6HR (24.2%) TEELBR L O EETHD
(FE4), AKFRTIERRBEECE VAT v~ VEER L O
& LDL MEABRETAHLTWA L2 5. BIRE(LDE
AWE, FBHARoEE, MRrEECENE X Ul
WA~DY VEEBER 2 VAT R — L= AT AR ELTHRED
wETHH, B VAT e —AMERIOE LDL MEDCHFE
RERET TMEOELER (L2 ERETAEELO ATV S
ERFRETIREENITHECAE I NEMGEMEER
Bolcd, ZhIER VAT e —AMER LS LDL MmiE 2
BHEECAsTIE, BIEMESRTE U snEOELEEL
I ABRTEEMELIELDZTFTHD, M TERKRIC
FoThbiebINBHIHRRBD L 5 ickEx R ELRHELORE
BAFH/EEL, ThHLEAN, HRCES LT, Bk
Fer LTRBERIMYEIE L, BRAGMEEEYHESES D
DEEZLLRS.

ERFRETIZ VLDL »5R{L3h 2 LDL OELHEN
L, xTA AV VRZREIZL A LDL ve 75 —EHED
{EF D7z LDL ORI~ DOHR VAZILET L LDL m
ERasT oW, ULhrbsicmdo LDL BENSOX TR
{, MERFEAROEBERFTHHEW LDL, T7cb bR
Wik & LDL L7 % — TR I g\ g LDL-™
HAH T 5. LDL (i & M EEM A B HEBT L
TEH, BERPTRMPOK/10DBRE CHETSH, BR
Wi ETMENEMBEAEEINCRET CRHMERST D
LDL @ X v LR L™, MER+TO LDL 2FFEELe
TuZEimbnTEh, ERERAZCELTIEY LDL »
EURTCEENERD, BMLAEN LDL =227 5 —
SIE O AENECHE(LrBIET D EELDR D, RIB™
BERKEZCECTIEO LR & & Lok LDL 2383
B ERWHLCWS. —JF LDL i { /MR EHEBR T,
brvEy, vy a7 - CHRBEER T L RO MR
(LBERFTHL LERBGHAERALD DD, L CBERFEEE
TREFDOERAN—BEHEZh, BRFEESETOR LDL M
EOEFHIFIBBWEFA»HE XL TLEN LDL O#Emb b
EXCHLMERILICKERFELYBIFELTVWDLD0EELD
ha.

AFETIE TCREHE TR L VEETH - EAME 1 HL
<, 66fil 9 fFl (13.6%) TEHEBIO&EMBTHY, 08, A
1, BEiz 3175 TG O PHEIIBEENERC 2513 L AE
& ot (F4). VLDL REE TR X W EMETH > FHEFNL 2
HlOAT, 6663661 (54.5%) TIEHERL VBEETHD, L
PLLEEFAOFHEIEE LBR*BEELTCLALTED,
VLDL O EE Y 46T 2 A T2 A6 LisWER
THLAEEC (p<0.05) SfExRLE (F4). ThbbEE
BEEY &6 5 EAIE & VLDL MER X OF TG MiEx

AH LTV AEAABVELZ B, 1 v A Y VXA

LCHRGTUE o BIEA 2 #o & AR ISR @ Ty &
EH)RA-—EOERERBELLIEREYETS. L LERE
REECIZA VAV VEFBIZI DA YA Y vOZhALDERIZ
FhhM, RMOEHEGKTORI D @EATTE L NEFA OF)
B2EES. 2o NEFA BHECEEh TRIATH, FE
T» VLDL &R - pWoEmEs &L L, & VLDL MiE
DEREA™, ¥ VLDL i1REEZKTY £EAY - %
DIERA%EZT TG kS BENEHRE LTFHAIhSH,
1A VEARCL - TELD YV EERY - BB IVL
DE®EDOETIE VLDL 250 TG RELBEXE, ZhbdE
78 TG MEN—HELB®. —Fh4 i raviIBERD
SRR TH D VLDL &R KA CclElEE L TF
HIhah, VEEHY A—EEEOBETC LIS mIrn
VORINEEAEL, TCREL I v 17 r vOBHLE
TG MEXBET ™. BRFERETD TG gAY #ERA
DRIE, Bb~T s e v OEn, mbEg) VBBE LR
MmERA 2,3-ChART ) 2) VRRBEOER L LT~ R
E DEMANOBERHELBET IS5 1), BRFAEET
DPEEMAZLEOEMEEEL, BEEY EHICEEI LTS L
Exbh%.

ARGz T O HDL 12665141861 (4D 27.3%, 0D
0%, AID 30.3%, BHID 44.4%) TER TR I VEETS
h, HDL OF5fEX 04, A, BRI WBBEEVER LI
FiEEA LD, BB IUCABTROCH LERICE» -T2
(324). ThbhbEELHEEEL AT AEFR E(E HDL @
ErBEECSFLTVREHENE LWL D, BIITIIER
A& (Scott 43T 0 #5561, [ Hik LU0 0 #A2641, Wi
1661, VR X UVHEES#I) T HDL % MIE U, #EE0H & i
Lick 2 A, KPEORRE &R, HDL IMERE L L 0
TREBEZIALR) -T2, 1B IOTHMTREERLE
T LEROEMI O TEBICETERLLLBE LTS,
A5 4, Scott SRR T O HATTHI, 1 HA2560, 1 KA2641, O
B LUV D106 HDL #fllE Licd 25, MBAEDET
12oh T HDL R %R L, Scott NABITCN DA
0BT 0M, THBIUCIHMcHLAZTZENL, <K
Scott [ AL ETREHBYOEMTIZELETF L L BSE
LT 5. HDL B EeEs b RO 2 L AT v — L& I
WERTAEEXEH SV REQTH O, FOMh L N DE
FizBpiRE b0 BEAERAFTH AL 2T 5. Badimon
LWIIEa L AT e -V RTHE L THREL SES Y
I BT, HDL R #IRAE 5 L BIIRE (L 0 RIS & &
LICERE(LREDBMAR I TN TEBZ L EREL
7o BRBEETIEA VA vERKIC I D Y AEQY Sk
HEMEAMETF L, VLDL A5 HDL DAROEA® &7 LTE
HDL MmfE% &7-3%. mx Tt &hic HDL L T
h, ot HDL 12kt HDL & Rig > T A D iiE
IRE(LENCVER LIc W E QBEN? 1B 5. Tieh bRIERR
BRI EMEENE HDL MEDCAPHIBIRELY & b
BYEARERERLLS.

HDL 12V REARTFOFTIES NIV TFERATH Y,
ZOH 50% A7 AEACEDLATED, FETEEATD
% apo A-1, A-T Li#h Apo E B X U'CHLETSH. AR
IZEWTD apo A-1 X66FIFL10F (£ 152%, 0§D
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0%, ARI®D 40.0%, BHi®D 333%) CEE TR I W EETH
H,apo A-1 OFHBEXOH, AH], BLBRENEBC
BDREEEYED, BHTRABSIVIHKELERRE
Motz (F4) apo A-1 OFBEIEBEENEB /513 LK
fEx &b, apo A-1 OFHERBHTRAMCE LAZICE
Motz (3 4). apo E OFHEEEE 463 2 RE6 1L
BEY &S0 L EFACKH LAEREERZRLE (&R4). 37
HLAPRTIE HDL OFBEHEE T KBETH S apo A-1,
apo A-I 38X 0 apo E MEEELEEI LA IZEEMEY & -
Fo. ZD5Bbapp ERv 787 » —SREBEIRTLWDHa VA
FTe—ArKEIRLFEAYETHILNHBLTERY, Zh
YIERTHERE LT FIROTKED apo E OBEK &
iz VAT v —VEREDTEZ EBHbRTHA™, =
FUIBHELZ apo E A8 VLDL OR{LE2FIEZ ¥, VLDL »n b
D LDL £FAWATHZ LI EBEEHBIR TS, T
B oapo E Mo v AT e~ AfHELETE%, HDL 2L T
KHEEI BT~ VAT 2 — A h Witk L, FBIRE(LR
CHERTAHI &b, BRFCET2E apo E MIEDAH S 1M
BTELL L VERIRZLELLRD. ¥ REHRCEEY
iz e, BEINMEL apo E 2 IhACERK - HWT 5
I3icBZ bk, apo E OMEMBEE - BEROIEER
BWADBEERTRBRERTE LY, AREORKRIZI T apo
E DFIHEBIEIE Y &0t 2 iEF TIRBEE R A 6F LI\ EE
PR LEBCEEE R LI LD, BRFEE COE apo
E MEDESHIEEDBEBELHE LTV A TEERD 5.
FRKPRICEIT S apo BILEFID 182% TEH LRI v &
fE, apo A-1 FEFD 152% TEE TR LI VEBETHH,
apo B % apo A-1 TH L%, 374D apo B/apo A-1 @
Y3 {E120.92+0.33TC, apo B/apo A-1 231 ##lx 5 fFE T
6641=R26#1 (39.3%) TH - 7-. apo B/apo A- 1 13BIREE{LISH
EFER, TOMEN L 2B D EBRE(LOEELCD L Wb
ATEHY, ZhbO6HDES TIXMBFFELIFZ hoF
REEEHB LB,
BR=RAVF—RELTRBTAHEE, BHE7Y €r—01
& NEFA @3 nCmhcBBdhs . BRFERETII=
FAF R DD, BED NEFA hOmFiBIhs.
Nordlander 5" 3ERFEE LBFEAC OV TEBR O
R 50 NEFA By B4 i L, BRKBEEDHH NEFA B
BN Z L RME L, Beckett 5™ 2B RRFRENAE
HIR A S B & 2 1BF DO NEFA BB B EH LT
W5h. NEFA OKEH R 7A7 I vERBSLTE D,
1.15~1.20mEq/l ® NEFA 12 4g/dl D7 17 3 v TN 2
23, ZhllEo NEFA AMrRicirfeE+ 5 EF Ci g iE % 48
BT LENBEINTND. v HFIiBLTHEIBE
BANrEv it Xs NEFA OmpBHEYHERLLEL A, kS
DOAREMD NEFA BIEANEZ h, vy FRmkELE-Z LT
FET LA &b . —J, Bloom™ i "IMC TS5~ LA 1
1 VERE A X OB MIRC—ERERER Li:0b, BOMmMEK
ERERSCBILC L > TR IND Z v, -
T OMERRIC S < LIS AT LicZ &0 b,
BRDO NEFA OFFEC L - CTHEAFE IR, FOEFRIIA
ERREBETHS L ER L. Tibb NEFA OREHMMNT
ThESTLORTVREHFRT 2, BREC X - TRk
DFER M/MRBBETTE, MBRERTEAEETE, I

NI

—BEABRINRLT VBB AEEL LR, A
BT NEFAREETRIVEBETH - EFIT T FL L,
SREFDIS 2K TEF LRI VEETHY, LHbMBRIEYE
15 1.20mEq/I| LA L2 R UAES D 2BIFAE LTV, Lo
TZ® NEFA OFEE LY MEBRPLThIZS EHEE £+ 2
EHMERAREREEL, BRFEEBEELBE X2
HZEERRTFTCHHLEELLNSD. ALY L W2RICK
ARG 0V B PR M RBIBLAE % 3R 0 70 s - 72 1124812 8 W~ T 104ERY
hic->T NEFA OBREX#E L, NEFA 2R R EES
DRIEEL ED L 5 7eBIRIED - o e #E L, NEFA OFigE
10D 5 HICRBE 23 RAE L 7 SARE B TIIMEBE 2 REE L
7o o RB8EFNC L L TCHBRBMETH h, * o FBESRE
LAEBI B8\ CRIESERED NEFA OFHMEI, F O 2
ERF S FRIC BT A FHBECL L TEFECBETH - L
L, NEFA OBEIMERFEMEBEEDORIEIC A E (BET5 L
LTw3.

IDX3KEE3 VAT R —AMERE LDL miELADIES
RERFOFELEAN - HEROCEES L CERFEBEES
HEEIRHIERD 1 DX -TWBEEXLRD. LR
b, MEFEHEELIERFEEBEECK LEEEY B L3t
LEZIDhAEELTERD LD RBDORBTFLRT V5. BIf
WRIC X » TREDRBEC IS L FOWM T, F0IE0H%
EL, ZOBADRIZ L > TTHERENSERIZINDZEN
HAL T2, 2 BRELEORE TR TIIBREREDOT
EHRA LR, X Tl METERIER L' M/ MOREECER
BEOTERZOLND Z ELBEIRTVLAEY, Zhbitz
THIRELAERE 73 OHF%E, BOE, MnEwEEr S0
Wh B MBEREICEVT PT AEM LI E VS BEITS
WO KRR T PT BAEFE ERY i o TER LIcER
70 <, 66611461 21.2%) IR TEH TR L v EM LT
BH, ThLOEFATIZMESERY SHTIRENG L Z
Zbhs.

Ok S ICERRMEREBEEC BT 5 IEERBREOEEZ,
FemBH L CTHEENELES| R L OERBERBED
BELRE, ARCHEABCABOREDERDO—> L
TWAAREM R I NS,

RICEIAEBENRE L —BEEREH L 0BGz oW TE
BTD. ThE CERRFERBEORE « #EDRRWK & mEk
a v b e =B, MERERETTE, BREET, RnKkE
HORERBERE L ENECHLITEEN S B Z L vk
7o, BEORE TR RUEMBE O FiE M D74 it
LU CHERAEEEEEERFICOLWTH SR TR AR, B
BRI U T & 0 7Bl bk D RRAT L L % FEIE RS
DEELHBEARB - AB LT CERBNCRETAZ LT
HEIEHANREORRE L —REEEKKRERR & O OEED
FEAXEETAE, —BERKEEEEOWThABEANED
WEORIE - MEREFA T2 HMNTHZ LN TE, BER
PERRIE DRAE - WEDBESREE X A DTLEEETD
HLELZBND. ERBICRSWT—REREESED LR
BREEPNRE & OBEY R - W& IR 70, M=
vie—r, NEREETE, REEETORERMRE LY
BAW—RERRESE R L MBEO B EBELWRE YRR
DRE—FERETHERE L ORERSTDTTHS.

— R EREE (FBS, HbA,, HbA,, BUN, 7 L7 F =
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v, TC, FC, TG, V vHg®, NEFA, # 1 m s 72 v, VLDL,
LDL, HDL, apo A-1, apo A-1, apo B, apo C-I, apo C-II,
apo E, M/ME, PT, APTT, 7 4 7V / =% v, FDP, AT
I, 75A3/ =%V, aPl) OFT O H&EHEKE L Z0 &
HELEBEEYTRL, 50 O HABBOEERLERF Il
50 OEFBEEBH L OMTIHECEREEN A LRI,
0, B AR Tz BUN, VLDL 3108 apo E, Z0 T2 AT I
Tho71z.

VLDL % O, [HA®EK L AELECHBEL R L (p<0.01),
VLDL OPHEIRBEENERC 23 L EfEx L H» BT
BABB IO LEE (p<0.01) &<, VLDL 0¥
B3 OB ABRKEER (153me/dl) TRIERE (93me/dD) it
LTHBREDM - (p<0.05) (F4, K27). ¥/ apo E 12
O\ [BAEEE BRI ADHEETR L (p<0.05), apo E DFIHE
it O JHABKERR (4.0mg/d) TRXIEHEH (4.9mg/d) L
THEZE» -1 (p<0.01) (F4, K27). F7cdbd VLDL A
EERE D, apo E 2MEMEY & 513 L O TRAEKIEEL, #
EEIEETH 7. OB AERER QR R KD EBRHERK
ErERBEFRICE > TELARILNDHER - BENEET
H55 LHIER L. apo E i VLDL 350 LDL £ 24 &
B, Thieft-Thfa VAT o — A EXETT5H. ¥ apo
E @RISR DA 2 VAT 2 — AR HEX L, FBIRE
b fEET 5™, ThbbERRC BT B{& apo E MEOE
fHiiE VLDL MiE%fECMER{bE: X bR @EEM %
BETAZEIELLR, O HAEBRERO—RIR-TW3
LHBINA. ¥z apo EIZMEMIAEE - BEROIREARB
~NEETBIEHRTRBIRTE D™, ERKEE TOE apo
E MEDESHIIEEIhEKOBEBEYHEL TV 51D
I, ERFROMBIZE LT WAILNDOREY - BENEE Y
WERIZ O R SR TR X - THEMEY 5 5.

AT I 12 O, JHAERE L AR LAOHB 2R L (p <0.05),
20 LABAFEOHEBEY R L (p<0.01). AT I O FHfEi
S0 WEFEE (98%) TIXERBOTHME (109%) Wk L THEI
B2 otz (p<0.01) (T4, M28). T7cbb AT I AMEMFER &
Bizd O HAEKRIIERL, 2O 1EHBL, MEEXEET
Hote. AT I RMWEEIFICB » 5, AT 1 {EHEORSS
oKL E LI OMBEREmMO—-REih 5 5.

Tlebh bERFBE OMB T MmBERE TS, MBEET,
RMBRERCIERMBERE /L L ORE L OWBEEMORTAE
HgHAB o TREVKHE LA LHEELTE DAL,
DR THCE VLDL MmfE, & apo E MfE, AT Il OFHEE
Tl onBE Lk ERORER T O HARBLERER
O BEHOREEEL B LB bLC/ich, VLDL M
I, € apo E MfE, AT I OEMET OREMTILNEELRE
MigH SRR S BRI D, BEABORER -
BENEELrER AR EORE LI TR T-HEnD
LEZILRS.

BUN 11 O, JEA#E; : BEERIEOHER R L (p<0.01) (K
26). BUN D F#fE I O, [  ABRERS (1Tmg/d) T EREH
(Bmg/dl) Wt LCHBIEBETH D (p<0.01), Tibb
BUN 2@zl O [HABKEER LT, BRI X2 &
Scott 0 2% Scott N #A% TD533MRICF LT BUN & O, 8
RERHIIEEAREQCMEY, BUN & I0 BEERADHEY
2L, LHd S0 oREREEIZ BUN oRERHELYBHHIC

BELIEWS . FOEECET BUN IRAKEEBENTE
HREDOIZD | BEET LTS LR LBEDDONLEE
DOBEEY KRBT, —HEEBHR/EIIRRE O B, bRE
¥ ET A5 LRRENEOREIL BUN ERICETTHEARN
%L, Lictb- TRERNEOREIBEEHROEE LS
FLTWA., AFRCBTHLBTD O, HEEBRHORE
B (83.3%) 12 BUN ORBERHEE (12.1%) 2@ BB L
7o (%3, F4). MEHEEE (mOsmol) 1T MEEME (mg/dl)/18,
2x%Na(mEq/l), 2XK (mEq/1) 3 X U* BUN (mg/1)/2.8 DFITHE
Lahr?nb BUN OLRIMEREEY S5D5H4, XK
S LB L v FRICEWTMEREE®# 80mOsmol L
AP bhEAMHEETHREBICE VT LB/ NEDEBIZIZ L
AFRHERTRBELTWREWSI NS, BUN ERFIIZEBW
TR BEESRBRNECHEY S L E L. £
BUN 2 BHEE TR 8T 52 BUN 842\ BERBYE
BEELL), SEEOLEHETSLVIRERIL. LT
BUN & O\JEA#R & AEOMBR R LD, BRFIZL 2
BEEEENABETHIEAR IMERNBEELEETHS
HEELLT.

—RERBRELEEOHRT 1% NaHCO IEEDKE L HE
7eAEBER R L, 20 T% NaHCO, IGE D F# 3 L 5T & O
WAHEENASLNEIE BUN, TG, NEFA, VLDL, HDL, apo
A-1,apo B L0 FDP Th-7z. VLDL 1% 7% NaHCO, It
ELHEERAOEMEERL (p<0.01), VLDL O FEHET 7%
NaHCO, /518 85 8 (149mg/dl) TIRIERFE 87Tmg/d) Wit LT
BHEE» > (p<0.05) GE 4, H27). TG 3 7% NaHCO: Ik
ELEELRAOHBEELRL (p<0.01), TG D FEHMHERL 7%
NaHCO. JEEWMESRE (124me/dl) TIXEFH (82mg/d) WL T
BEEZEN -1 (p<0.05) (4, K27). T7cb VLDL ®
TG &AL HIZE 7% NaHCO, IHERE T L. &
VLDL miE®e® TG mERBRELOEELAEREFTH
A ¥ ERRRETO TCWWEAK Y AEQDOHEINT, B
{fk~e e voliine~t s e £ v Ol OBFR KL EE
FTa3ERITh0, BRERE COMBEERDBREIHE
FTrUMETATEENDS. HDL i 7% NaHCOIEE & B A
FOME%RL (p<0.01), HDL ®F#Eix 7% NaHCO; IS%
FSSEE (45me/dl) TIRIEHE (6Tmg/dl) It L THEICED -
7= (p<0.01) (B4, ®27). Tiehb HDL MEME% & iz &
7% NaHCO, IG5 3E T L7z, HDL ATk 00 < A 8E» 5 4
MO VAT e — L EFRCYERTAMELRHO)AEAT
B O HBIRE(LANC/ER LY, {& HDL miEBIRE(LOEE
HEBETTHHEINRTVS, Lo TBHRELEER LT
WEEGIER E 7% NaHCO; IREDOETRE L2 L2 L7z,

apo A-1 12 7% NaHCO; I5& L HE R EDMHBY R L
(p<0.01), apo A-1 D FE#HEIL 7% NaHCO, IGE B 55 B
(119mg/dl) TRIE#HE (152mg/d) K L THERED 5
(p<0.01) (324, ®27). apo B 1% 7% NaHCO, [G& : BHE LA
DOFBIR TR L (p<0.05), apo B DFHMEIL 7% NaHCO: JHE T
98 (113mg/dl) TIXEED Olmg/d) L LTHEECEN -
o (p<<0.05) (& 4, K27). 7B apo A-1 AMEL apo B &%
Bz E 7% NaHCO; RBWE T L7z, apo A-1 2MEL T
apo B 2% < CTLEMRE(LIEHII R & <72 0, BIRE(LOER
REE DI LART. KPR IIT 5668142645 (39.3%) TH
IRE(EfeR N 1 2%, Lo bBIRE(LIERA | 28X 7266
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26T 7% NaHCO GERET LTz, - TERFRRET
DR apo A-1 MIERH apo B MEF 3WEXYEHLTW5
EGICIBIIRIE(L OB AERCEL, 20k 3 REFTIZ
7% NaHCO; IGEDE TR & LT e 3

FDP X 7% NaHCO; IG&E L H B ADHEE 2R L (p<
0.05), FDP D #E i 7% NaHCO, it EIRESEE (3.2u42/ml) T2
EHERE Qlug/m) CH L THEBIZE % (p<0.05) (4, ¥
28). Tixdot FDP 2iEEY & 513 & 7% NaHCO & ILET
L. FDP 127 4 7Y vOSBIL L - THE L AHETH v,
FDP BEXEAD 7 + 7V vVEDHEINRLHRBEITED &b 5
FLREEYERT S, FDP 2MBESY 4 6F L WEFI T
SHNERERAICE L ¥ -hd, BEEL ST AEATIZ
FEEE R &0F LisWESNCE LEEW (p<0.0]) EE%X R LA
b, FDP BERETIIZ 4 7V ViIC L A8/ mgHas, #
FLREBEY BT3B WT L <A LT Y, Al
~OBEHBET CIREEBRESELZ LTV 3 L #RTS
%

Tie b/ VLDL mfE, & TG miE, & HDL miE, &
apo A-1 [MFE, & apo B ME % X 0'%E FDP MmiEix 7%
NaHCO; BB ETORMETF TH D Z VKL TH L
totz. TALDOETIIVTH LEIRE LCEBR OBREHLS
ET2HEETIERTHS. IREEOEIIREE LIRSS M
EXWA X2, NaHCO, Bl % #E LB AW RGBTER~ D
HCOy mftHBRAZERE L, MEEME» LB I I S
HCO, MBI ERE LK ¥ TRET 2 Z L2155, ZoRETR
HCO It & » THE X R D130 7% NaHCO L& o+ 50 18
bhichWwkEzbha., ¥cim TG MERCHIRE(LOFEE TR
BADBFRUAEET 25 & T B 5. Linsenmeier
B LB L F a TOBRMBRSEDET IZREREFEMLD
BAxdib Lzl L, Marmor 5™ it + COMKEERERM
EoETHRREFEMNOHEKL I b Ll LTV Bhb,
EERAREIREEFEL AL 2ERTHD, & TG
MEPEIRE(LIC & 2 B~ OBFEMBETIZ 7% NaHCO, T
BEHBILTCOHTHEELELONRS. ZhETHL OMBEE
BERFER70Y, FOhCHICE VLDL miE, & TG m
fE, {& HDL mfE, {& apo A-1 MfE, & apo B MIER L O'F
FDP ik 7% NaHCO; IGEDET L HEWHMBIL, ™%
NaHCO: GBI Rt Eh 5 BRER EEBELER LTV &
Exbhb.

NEFA Rz oM BECHEMNNMEARMBEOEEL 5| &
B LNEEYHETS L AREINTE Y™ NEFA 0R
WHENIZThBFTLORBRLYFERTS. M TERRK
& o THE PR BER M/ MR RETHE, MREE R T
DEBMCFETIZE, XY —BoRAER I T WREIR T
BEELSLNBNE, NEFA s\ L B RRES <R M
BFERNTHMEIED THERINCTVWTHS . KR
#\ T NEFA 1% 7% NaHCO, [G& L EE R EQHEB LR L
(p<0.01), NEFA o F {2 7% NaHCO, It & W 55 ¥
(0.56mEq/1l) CIXERBOFHME (0.98mEq/) W LTHEK
£ < (p<0.01), NEFA O¥i{EL 031, AXE, B & HEBLEH
BERECRDREBMEYE - (4, ®27). UL, NEFA
ERWTRE DEN - HETEETH D, 2EFD 15.2% DIE
Bic NEFA REFERIOEETH D, LnbMgiEs HR
3% 1.20mEq/l LAk NEFA %R LfEFS 2 fIEFEL T

n

7. o TZhbD®E NEFA MAEMNFELET BE T Mmie i
BHEAPLTVWREL - TR Y, BRI TCOMBEIEST
75 TH MBI O RIERCHETHE LA TREENB VL EZ bh
B, IhEEHTIRE L LURAS L2 BIBSE I
HERIREIEAE 2 R 70 5 1211281 BT 10ERIE b 1 o
T NEFA OBfex 3% L, NEFA OEHE SRR BEE O
RIEWCKE CBIST 5 LR L TW5 . NEFA A\ BB O Jei
CBECHE LTV hENISEOBIFAEIC L 5 THHM
CEhBREFBETHS.

BUN 1% 7% NaHCO, & L BEE LR B OBBEE R L (p<
0.05), BUN D13 7% NaHCO: IGEREIR (17mg/dl) iz
EFEF (12mg/d) K LTHE BB -7 (p<0.01) (R4, ®
26). e BUN MG ERY & 513 & 7% NaHCO IHEILETF
L7z, BUN B H#EEE THIC L8752 BUN B&\EEA R
LEEE, REEBRREE, SRELRKE, HCO, EB%TT
€, Mk pH ET, HB~OBRUEBETrEEERTS &
DE|ERR L, X T BUN & 7% NaHCO, IG& & A B &
DOREERR L0, BRRICL SEREEENEETHIIE
Bl b HEER EEEELEETHH D EEZLT . Lx
L BUN 0 FR R MFFEFELED L0, BRBELL O
¥ i RD 7% NaHCO;, BB KEFT 5 il BETY
24 )

—RERREREEOFR THBEERE L AE L HEY R
L, »oRRBELEDEEHLHHBHLE OECERENALD
M7=Di2 HbA, 33 XU HbA TH 7= (T 4, K25). HbA, OF
BEZEREETEREE (10.0%) TREE 8.9%) Tk LTE
BICEMETH D (p<0.05), HbAc DFHEILEEBELEHE
(8% TREFHR (T1%) ChLTEECEMETHD
(p<0.05), HhA B X O HbA R BB EEIGE L F B/ ADHE
TR L7z (p<0.05). F7edh HbA % L U HbA W B xR & 5
BEEBEEIGEIZET Liz. HbA 8 X0 HbA 7c & DL
~E SR EVIZBERBES S 2 4 Aot b mEEE O FisE
CHBETHEVS. ZhETEHL OFEBEBERT 275
TOFTREREBRE»S 2 » Al bl 2 MEEO FHEDE
Mo TEFATIIBREELECREM®R SN A EKERE L FEEY
HELLTVWEWLD ., BRFBCRITLEREEICEREEOE
Fo—>24 LT, WMEMEOEEE ERFICL - TIELT
WARDEEBRBLERBIC X » TARBR I h 2\ S REAE
ERERIL ARG & WA L O OB VR EENR AT
HERZLCZERDTF LA, FEEMEOFEEYEDOIUEITE
TFLERBOBBEIZRS W TALbh, 7 HbA & LU
HbAi D EHERBEE N EB bR EEEY & -7z (&
4) b, M2V T e - ARBHEAD D AT Lo BIEER
BOTHRELDEOEEMENTEL, BRBELENHEE LIcL
DERATRETHA. Lh LMmEREE (mOsmol) i3 I EE
(mg/dl)/18, 2XNa (mEq/l), 2XK (mEq/l) % X ¢ BUN (mg/l)/
2.8 DRMTEUI MDD b, BEEESEYTHLAKBAT
BMERECH - i HIXMEREFEENBVCRET THEEE
REAMLALZERRD, RROBREEGENELAIY
TEEER L DB, WThiie X, £< D—REKBREEEOF
THE= v+ r— A DOTETHS HbA, % L0 HbAc & BRE
EREAERE LI VS BRCIFEETRETHAS.

—BEERREREE O THA Ty 7 ARE & B E A
BEL, WOEATE o 7 AGEOTEEE L RERL OMCE
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gERZHIIzDX NEFA Thotz. NEFAREATEy 2
AE L BELADHBERRL (p<0.05), NEFA OFHE L
£ 7%y 7 AGEREEEE (0.85mEq/l) TWIEFE (0.59mEq/))
CHLTERRLE» -2 (p<001) (F4, K27). Tiebb
NEFA 2\E{E%x & 513 £ 7% NaHCOGE L 3z 51 7 % »
7 AEIZIES L. Bikom< NEFA oREHMITHE
PR HEEERTS. AHETIE NEFA SEETRLD
Ehs o REFIZ 1 Bl b 72K, 2FEMD 15.2% TER LRI DS
EThy, LrbMmELHRET 5 1.20mEq/] LA LR LciE
B 2BFERL T, FATEy 2 AGENRINL 5 B8
BRFFEEOHHE LT, BEHRCRT 5 REKIEBRESEC
ERFENOMEER ERIELBEEN DD L HE LS,
nHEmREHOFRCTHS NEFA OEREHEINE OMICES
OREIZR VT, MBI EERBIIROMAEL & DRETHER
BEERELZREILTEY, ThiK-TELEBEAER
LEEER STy 7 ANENRE LcTEESEIEE TR
.

g T DERFE L bIEIRREMRIEE O RIE - HED
EFEIC oW TR LT & e, *OFRELsRT
BEBEEL, 5 —20RTFRER LT EEORRIEF
B BMOERFERA—&MHCH LS Z SRR, ¥
TEnHORTFIERBCER LTV 2 b, BERFERERLE
DI - HMEORERICSWTRHRST HOREZHTIREL, B
RIRC & 5 \EEE I MERETTE, SEEET, AOKRE
PIRERBERE R O~ OBERFOBEIERATETLTY
BLELDONEYEBbNA. L LARREBWTERE
BRWRE L —RERREE L OBREYASLER, O AR
B BUN, VLDL 38X 08 apo E &, ZO 2 AT I &, %
NaHCO;, &2 BUN, TG, NEFA, VLDL, HDL, apo A-1,
apo B 3 X UF FDP &, BREEILE X HbA, & L U HbA,
L, ¥4 T E o 7 AGEIL NEFA L Fh FhFEECBEEL,
BRI/ X U8 7% NaHCO, G E 1L A B Lk & U5 migk
v, BEBESEIMEI Y Fr—T, ¥4TEy 7 AGE
RPMBHEECFRFREEBINRT W EH#HR IR DD, BR
Fic & BB A BREE O R - BB RHRE P MR
BUENEE LT EESAERCE V- EELLR, BIRE
CEA2RENNABEEORE - MELMALLDE, ThiE
TEETHL bR TELMBE Y b e — L KMATHED
BEERIh T - MKBEEECEERBRED 2 v §
R EET A LNEETHEEELOND.

= E

ERBAREMR (1T~737F, Fi548.9%, H284%, K16%)
BARR A R 9% NaHCO, i6& % L 08 L/D %, ERBAE127
% (17T~79, E1552.6%F, BT84, d94) 22TIR &R 7%
NaHCO, 6% 35 & O Bie M %, $EIRFB#364 (28~T6%,
F953.8%F, 5284, & 84) 66MRE MR 7% NaHCO,JGE,
BREELE, £4 7%y 7 ANE, BRSNS LU=
Yhu—l, B, REARBEY L LOSBBRREELR
L, UToRERE-.

1. 7% NaHCO, &2 84R A4 (52.4%) I BRHE #HH Lic
DR L, L/D i384fR+ 2 iR (2.4%) DA EEEBEH L. T
8% 7% NaHCO & D RE BRI RIZ L/D DRERHERE X
APRER L. WEERMOET T o T 7% NaHCO; &

DKEZE IV L/D OFBEEF RO FHEILE DTETL,
MEITERE (p<00l) FOHEER L.

2. 7% NaHCO, & 227 131R (57.7%) KEE L KT
L, O THAHE22THRP 1106R (48.5%) I RE LI LicDi
L, O 1322726 (11.5%) WRELYHRIB LT E S
7. DThOREER IS LTS 7% NaHCO, BER L O
O a0 RyHRHEL 20 ORERHERY Exbbh, 7%
NaHCO; IBEB L0 O HAERIB [ ik U0B I HiTile
FlwRBErBRHEL, 0, ATHSIUCAIHTE 7%
NaHCO, IGEDRFEHR LN O, HEEHORERHRY L ¥
btz Tisbhh 7% NaHCO; [HE O BF S H RITEERE/NE
FIE 20 0RERHEYIZ2REE L, OHABKRORTHR
HERXZSHEB L.

3. 7% NaHCO:, [5& D0 A& 2 L O HABRIZERE R
(p<0.01) BOMEBEIRRL, 7% NaHCO, [EEDAE X & Z0 ik
HE (p<0.01) ED0#BEYRLA. b bBRERE O
FiZ 2R T 7% NaHCO, J[B&E DA & 212E T L, FBEREO
EToh T O BAHEIEEL, 2O REETsEHALRL
7o

4. 7% NaHCO, I5& 11668R 5418 (81.8%) IR E 2 & L
ERBELEI66RF25R (37.9%) W REELBE LicDic
L, £4 7%y 7 AREZ66MBF 13 (19.7%) WRFLRHL
Tk E¥ o7z, 7% NaHCO; IGEWE O i b3 TG E
BEYZL, BIBSLUBIHMOLHTERLEL:. B
BEEEZOHABICA I BOISRLATEREH S - 1=
2, BEEREOETIC O N TTOREREEIIRE Y, B
BTRERTREYE L. Tibb 7% NaHCO, HED R
BHEIBREEICEORERHELIISCERL, 3T
DFICE T 7% NaHCO, BB X =R ORYFERILEDOF T
BELEVREREELPRLE. 147 E v 7 ALEDORERE
X LPEBERE ORI —EDEMIZA b Righ o7,

5. 7% NaHCO: IE& % X OCERBRBEREDOK & X DEEIE
RGO FESEIREERPOETIC>hTETFL, ™
NaHCO; ED A & SO FHE R TN TORMCECTEE T
BArTFTxbb, BREELEOAE ZOFHMEILB | AR L
BIfRWTDARER TRY FEb e L, £17
E oy 7 AGEOKE S ORBE RO FHEILT < TORY
CEGCTERSEAMCE &0, MEERIE 17Ty 2 A
BEDOKE EOEHEL OB —EDEBIRAR LN -,

6. 7% NaHCO, IEED A E X L BBBLIEEO K E I ILE
e (p<0.01) EDABEE R Lizad, 7% NaHCO, IEED K& &
ERAT Ry 7 AREORESOMBLIURRELIEEDKE
REFATE Y 7 ABEOKE SOMIZEECHBER 22 -
7

7. 7% NaHCO; IGED AR & & O, HABIERBER (p<
0.01) & DAAR® R L. 7% NaHCO BED K E 2 & S0 2F
B (p<0.0l) FOMMEYRLAL. BEBEREOKEZ L
O, [BAEBIERL p<0.0l) ADHEYR L. BREERS
BEOAZXE 0 BEER (p<0.01) EOHEBEEXRLI. 372
b 7% NaHCO, IBE R X OBBEERE T, ZOREHNE
FLTOHEMIE O BalisERL 20 2METLA. L
MLEAT &y 7 AGEL O HABRLIOMBLIUE 17
%y 7 AREE 20 LOMIEREBERITA DI T,

8. BUN, TG, VLDL, HDL, 7 4+ 7V 7/ — ¥ v X% FDP
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PIEFRELED LEGIOSISIR 08, AR, B & MEEGE
NEEBRLBIZEEE 7. 2D 5% BUN, TG, VLDL B L 1*
FDP DP#H{EIZ 04, AR, BRI EBENEEIC/R D3 L
BfEX L H, HDL OFiHERRERE BBk 22 VEEY
&b, VLDL % & ¢* HDL O F#H#Eiz L3 3 B cE B iE
L7z, .

9. —BEERKREMBDOHEE OHT 7% NaHCO, INE & BBz
FOHEBETRL, 7> 7% NaHCO, IREDEHEBELETHED
M BEENRZ LRI IZD NEFA, HDL X0 apo A-1 T
Bote. Fio 7% NaHCO. LE L BB ADOHEEYRL, »mD
7% NaHCO; IGBEDEREHEETH OB EEEN AL A
D% BUN, TG, VLDL, apo B 8 XU FDP Th - 7-.

10. —#ERBEEOCHBOHT O, Bl L HERTED
HEERL, 22 O BAEBNOEEHIEER: OMCERE
ERHLRTZDE BUN X0 VLDL Tho7z. 7 O JHA
WL ERERADHBEELTRL, 5o O, EAEEOF B LIT
ERE:OMICEREZENLLNDE apo E Th -7

11, —BREBERBREEDCOHBOFT 20 L EELADHEERLTR
L, m2 20 OFEEHEBETELEOMCEEENRASRDIX
AT I ThHo1.

12. —BERBREECOHEOF TEREELELEERLAD
HEARL, poBBBEENEOTEERLETRLEOMCEE
ERZbRIO HbA, B L HbAe Th o,

13, —BERBEBEOEEOHTEA T2y 7 ANELEE
REDHEETL, MO, TEy 7 AGEOTFEIELETE
LD EBERALRIZDE NEFA Th 7.

DlEX b RBESZCE T 7% NaHCO, &2 Eth& LT
B LAARIFRIZ X » €, BRFIC KT 2 MR AR - FEIRRE
ERETHEELE L EC R LERTICREL, Bl
EOFRMNETTHEONTHETAZ EBYHLE. F0OF
MRAWX L/D W LEHFRIGE T L5 EOG BREM TS
MNCHRAT, 7% NaHCO G S, BREEILER L U1 7E
7 AGEDOETY 7% NaHCO, [GENELEFHETH Y, FOR
FHRHEED O HeBrORTRERIZLHBT 5 Z L 2\H
LTI otz BERE/NER IO 7% NaHCO, IR& 1T ML
BIUHmENK, ERBELEZOE= v e -0, &4
TEy 7 ARBERGMERIC TR ERBEIhRT L, BRKE
L AMENNBEEDORE R I CETCEERBRT LN
BETENBEE L CWHIEERFHLELEND.

b ¥

BER2LDTHESR, KRB MRS HRMEYBEbY ¥ LS
Hi— R FEOMB L BT T, MBS LHETYBHD
¥ LAER#E LA LET. ¥ RBELEAREST — 28
TEBEDETIHEREAB I % B D ¥ LIcSRAFEERE—NFE
HE, BAREHE, FSARMERE, PREETOSRTEI
LET. IDRHXRA28BNEHBH Y ¥ LeSRAZREZHENEH
BOEREL BB L EFET.
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Abstract

The prevalence of retinal pigment epitheliopathy was studied mainly with electro-oculographical tests in patients with
diabetes mellitus. The electro-oculographical tests used here were the 7% NaHCO, response, the hyperosmolarity response,
the Diamox response and the conventional L/D ratio. The oscillatory potential of the electroretinogram was also studied. In
addition, the present study describes the correlation between these electrophysiological findings and clinical laboratory data.
Out of 84 diabetic eyes the 7% NaHCO, response was subnormal in 44 eyes, while the L/D ratio was subnormal in only 2
eyes. As diabetic retinopathy progressed, the peak latency of the first deflection (O,) of the oscillatory potential became
prolonged and its amplitude became progressively reduced. The amplitudes of the 7% NaHCO, response and the
hyperosmolarity response also progressively decreased as the retinopathy stage was advanced. The amplitude of the Diamox
response, however, showed no correlation with the retinopathy stage and the other electrophysiological findings. The
prevalence of abnormalities was higher with the 7% NaHCO, response than with the L/D ratio, the hyperosmolarity response,
the Diamox response or the electroretinogram at all retinopathy stages. The 7% NaHCO, response was subnormal in all eyes
at preproliferative and proliferative stages as well as in 52 out of 116 eyes with no visible retinopathy. The 7% NaHCO,
response was more sensitive than the peak latency of O, in detecting early retinal disorders in diabetes. Diabetic retinal
pigment epitheliopathy frequently preceded opthalmoscopic retinopathy, and the 7% NaHCO, response was the most
sensitive among the clinically available EOG tests for detecting diabetic retinal pigment epitheliopathy. The amplitude of the
7% NaHCO, response was related to non-esterified fatty acid (NEFA), high density lipoprotein and apolipoprotein A-I, and
inversely related to blood urea nitrogen (BUN), triglyceride, very low density lipoprotein (VLDL), apolipoprotein B and
fibrin degradation product. The O, peak latency was related to VLDL and BUN, and inversely related to apolipoprotein E.
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The amplitude of the hyperosmolarity response was inversely related to glycosylated hemoglobin A, and A,.. The amplitude
of the Diamox response was inversely related to NEFA. Thus, the 7% NaHCO, response was readily suppressed in diabetic
patients with atherosclerosis and hypercoagulable conditions. The hyperosmolarity response was suppressed in patients with
poor diabetic control. The Diamox response was suppressed in patients with a hypercoagulable condition. These risk factors
would play an important role in the pathogenesis of retinal disorders in diabetes.



