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EHERES > AY ¥ IERAERIMER T v ¢ (Otsuka Long-Evans Tokushima Fatty, OLETF) 1235 5 {8 E K
(electroretinogram, ERG) MiEBsi2 k%, FHRTH o THoRERH % F4E L % v Long-Evans Tokushima Otsuka (LETO) 7 v
P B OHEHET CAT LIEET EE(L L OLETF &b Lz, $7:, HIEAT CME LHRMIERRREN e 4L
755 BEGOLETF DA E, MEEE, ME~E/OE Y AJE, IHE M) ZU L) F, B LA Fo—b, @HEYRER (high
density lipoprotein, HDL) I L A7 O — L {, MEF—-13 >, Y FO¥ Y 722V B (dihydroxyphenylacetic acid,
DOPAC), #+%E,3=1 ¥ (homovanillic acid, HVA), ERGHTR % Rk LETO B & Ul OLETF & Ik L 2. ¥z,
55 8# OLETF 12817 2 ERGIT L &, fAfB L URMBMHE L DM E W7, SEROMEIZKL, Hl#HRT (Fab 5 Rl
OLETFCIXLETO & Hi L THERAGIRIE 12D 2 35 MM LRI B VTS 0y 01, OWRIFIZAEIZAE (, M F—sv3 >
DOPAC & & 13A (2% ¢, OLETF ® ERGZ LI 1A MAE LIV O OLETF (454 2 W-FH5 4 L Cw b e #E X bR, —)f
B B4R £ OLETF T3 &AL OLETF & M~ fERE S 43 Lo B 15, 2058HHC 38> T O T RUHINHA AT AR IS A L, 3501
B 0.8 X PO, DTEABRIER & IRIFET 2520 5 1172, 55 i OLETFE T ILHEE 35 & UG E 71 ¥ ¥ Afifik 0,
0.8 L O, THAER L FoE %R L. 558# 0 OLETF Tl Mo L A7 — )b, HDL I L A7 10— W4id & Ol
MY ZFYEY FEIEO), O O:BXUOOTEAM & EOMMERL A, EARLOLETF Tid DOPAC 5 & WHVAIZ AT
HIPROLETF IZHAEEIZE L, 0y, 0:5 LU0, DIEANN & DOPAC S L U HVAIZH DM ER L7z, OLETF7 v MZB
T AIRERHBREL L UEER K-8 L RBEERER /N BEIHB L2 2 &1d, OLETFZ v MIMILAHI & » T
WEOKFERL, FOERICIRRELY - MEORE S L OEENNREEORE DL L L —FH¥WET 2 R R
%3 5.

Key words diabetes mellitus, electroretinogram, dopamine, retinopathy, caloric restriction
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R EOBEEEE AT LEIT A I LIEm L.
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T STZHEIMRIGT v MIUZKD & ) RREDH B, -1,
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L, HEIRFEEOHISN % B A AN IR TR
CIIIRREAR A B L, B, BRI A 6 B A
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Otsuka Long-Evans Tokushima Fatty 5 v b (OLETF) i,
1989 4F 2 BIBEAI 37 S 7 FUARSEAE D £ » A ) ¥ JHRTFBURER S

Abbreviations : AGE, advanced glycation endproduct; CCK, cholecystokinin; DAG, diacylglycerol; DOPA, 3,4-
dihydroxyphenylalanine; DOPAC, dihydroxyphenylacetic acid; ERG, electroretinogram; HDL, high density
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HHAOMEEEMTE, FLEL2LETIRE MERBICED
THRWHEOHIRFEMIEEET A I L2 5IHEEE 2 E£D,
OLETF LB L TR APH COMEIBREED LA TV B,
OLETF H¥ IR S My HE PR IR R ERE % F84E 3 5 T & IS BEIZ EFR &
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% T S ERGHIBIEE/NE (oscillatory potential, OP)® s
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1. EERENY

KR PHFERBIFERT & 0 R4 2 N7 588D OLETF 5 » b
HELOLETF S v FERBRTH o THOOMHRBERFL W
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7z. Fv MARE22+3T, IBAES5 £ 10%, 12HEIEO RIS
A 7N (BEE305EAT, 20033057 DAEFTFECHE (17
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35X 30X 17.5cm, ZALFTEE, W) (21~3MEF2UEL
THF &Nz MEHIGEAF CRF - 1 (356 keal/100g, H
FFr— R )= B BV, AOEKE B HICERE
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2. EERFEOHER

HHEICHEA S ¢7/: OLETF, fffll% L THELWIRLETO
& [ IZH X 72 OLETF, B X UTEEICEL 547/ LETOD3
BEZRAWA. S5 IZ3M25 B0 45T THEEB LU
S55EMICHERIICERGERE LT V—71L, BIEML
ERGHIE ZfTh 3 I2HF L 55885 ERGHIED %, 57882
FRELIGE M) 7y F, BalAFa—), BHE)RE
E (high density lipoprotein, HDL) = L X 7 11— L&, HBIEF—
/83y, Y FOF 7 x = )VEEEE (dihydroxyphenylacetic
acid, DOPAC), &%/ =1) »# (homovanillic acid, HVA) Dl
EEWT L7V — 7212572,
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1. 7 v b OAREKIROFE

HHEATTHE L2785 5 4588 F ¢o OLETF, #
LULETOD1IH S ) EHMEEMY, H7EKBE ) BHEA
OLETF 451 H %72 ) #8H¥ 5 B D 70~-80% % OLETF 25 %2, 1E
FABE SNLLETODRE L FIRENKE L 25 & 1AM
B %A L 7z OLETF % &fHHBROLETF &£ L 7.

2. 7y FOKES L BN E

BEEAEREMICERG 2 ME L2 7 v — 7 1 TIid 538 # A & 55
BEEE TEMEIL, Y- 72T 7EES, 13K, 168 E,
20351, 25:EKh, 30:Eks, S4BHY, 38, 42885, 463485,
50:-ikh, 55 BERZYSHZ v P FBIFE (KN - 663, EH, HH)
IZCTIE L7z, MUBHEIEX 7V — 7 128 T 588 & 55
FCHEREBIL, FV— 72128\ THE, 3888, 55HEs,
R T TROGH % 18 GHFT 4B HY I 2 /N0 1 b 0 5 B
(ZV7FAMET, WHE—#%, 58D 2 AVTELL. &
TEB BB BT 5 B P L R TR D L7, BERY
DEFEAEMEITIEEO RV HREE H Vv, (o s% kil % 4
EEsH b LYELE,

3. REL7 N iR J ik

B IZERGEMEL 7V — T 10308 L 458510 B
WTHELT 7 M7 BB BR 2 19T L7, 16MERIHE A L7225 » b
REL kg {720 2 gD 7 a— A E#IIHEE-L, 04, 304,
604, 1209 (CIERRIEE T TR OB I 2 AE L 72,
SEMIL S LA TRb L,

4. 7 v PO ERGINE L

ERGIZ 7 V=7 1125V T35 i & 45 Ml * T 514,
BLUBSHEFIZ, FN—T 2128 CTIL55EEE L7,

BRI (v I—0®, =gk, HWE) 40 me/kg B X O
FLIVY (257 5-L®, HANS TV, T 2.5 mg/ke
DEMEPESHC L Y @ REE R L. Ty MERRZ05% b O
Eh3F, #7177 (3 F)0®p, 8K, KR &
MR X DBE L. 0%t > 7 Tanly (N F 2 —
V® BK) % SIR#%, ERGHEER% %3 L7-. ERGHEMIC
B> 57 Ly XEW (AEE, HE68 mm, 53
Y ML X, R RRE LA, EREEIESICLOS, 549,
103480 ¥ &/ U INBEHE L LTEHEF 75 v ¥ ol
BMEfTo7:. HMHLAERGEMZ all, biklZow TidkEiK
0.3, OPIZDWTIxMEE i3 3 1) F) 12 T A= o I 7 {8 B g o
(AB-622M, HAGE, HF) & O &MWL T, 16 bit 7 5
O y¥9 s WERE, N—VFlar¥a—4F— (2168 - N6,
BETA - ¥— 24, B ON—FF1 X728 BL, @
7057545 LabVIEW (BEF > aF VA YAV ILAZY, K
) e HWTHET L.

BEEHMOSHICCHIELTE O EBOEMD S allikF
TORIEZ alkdRIR, alE L D bIRTEA T TOIRIEZ bIKIRIG
L7 FEMEE LY alik T CORME alkTHSBEE, bik
HAEFTORMELKIESERL L (F1A). OPREOG S
BLURMIESHEOFENHEL:, b, BEESI YR
THREZLZOPEZEAFRHOEVIRIZO0;, 0z 05, LU0,
L. OJTHE?L, O1EM, EROTHEOENDE %5
AHEBREOTERLINBA LER L ORXEE TORIES O,

lipoprotein; HVA, homovanillic acid; LDL, low density lipoprotein; LETO, Long-Evans Tokushima Otsuka; NO, nitric
oxide; OLETF Otsuka Long-Evans Tokushima Fatty; OP, oscillatory potential; PAI-1, plasminogen activator inhibitor-
1; PKC, protein kinase C; STZ, streptozotocin; TH, tyrosine hydroxylase; VEGF, vascular endothelial growth factor
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Fig.1. Typical wave forms of the a-wave, the b-wave (A) and
the oscillatory potentials (B) in rat. At each ERG
measurement, rats were generally anesthetized with
xylazine/ketamine hydrochloride, placed in a full-field dome,
dark adapted for 10 min and then stimulated by a single flash
from an 80-J xenon discharge lamp. The potentials were
picked up by a bipolar contact lens electrode, amplified at a
time constant of 0.3 sec (A) or 3 msec (B), and on-line
digitized/stored in a personal computer.
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TV—T2055BBIZBVTIENESOE ¥ AEZHIE
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7o, WIEEEDBIE I OIEEERT (UV - 1200, B, 546 %
AL HEEEFEYELEERETELLL. BHOAE
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PRI L 7= ML % 30 M, (KS - 5300C, AMRE) 12 T4
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OTEA R, B X URIE AR, mEE, ME~Es/nes
Aifl, MIBHEE (FY 7))L F, #aLA5Fa—), HDLI
VAFU— V), B&UWEE F—/93 >, DOPAC, HVADH
EOMGERHE L. 2ETEOMMEEH<B 10870 TRR



BRFERIRE S v F OBEER 421
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A WelchDtHEZ T 2. HBBEIZDVTIE,
Pearson AR (R ¥ & RO THRET L7z, WIS fo ke 5% sk
TRRETFONCE R AT L, 205 HE I S vz L
CHEATRBE L 7288454, Smirnov DFEEMRE 247V, fEIRESE%
KM CHATEL AL SNLLDET— 5 L LRI LT,
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I. FEOTIL

REFIOIZERG £HIE L 72 /v — 71128\ T, LETO Oy
AR 5EEF (111220 g) &£ V) 5530k (600£34g) IKELET
BWinL 7. BOERTCME L2 OLETF O VA kE D 501
(132 £21 g) & V) 55:0E (732 £38 g) I2FEA FTHMLA. W

TIROBEHIZB T HEERT CHY L7 OLETF I2 LETO
WWHLTHBECE, o GHEBp<0.05, 10BEH & 558
p<0.01). T/, WTFhOBABICEVTLHHERT AT L
72 OLETF X BfEHIR%1T > 7 OLETF 2l L CHEIZE D » 7=
(10:H 57~ & 55815 p<0.01) (X 24).

T—72TiE, LETODFHEEIZTHEE (194+8g) L1
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L7:OLETF OFH{EE I 78K (237220 g) & b 30 i
(70815 ) TTIHMMLT, FOBRBRMBIKEORITE &b
CRAEEE R L 0T, THEED S 4688 BV THBER
TTHEL/ZOLETFIZLETO I LCHEZIZED - 7
(<0.01) 7%, SOEELARE CTILMRERIZ HHEI R kot £
o, WEROMEEIZ BV TH HHEA T CHE L2 OLETF X
FLRIHIIR % 47 > 72 OLETF ICH L THBEIZ E o - (13 M i A
b 46Hl B & UNB5 Bl p<0.01, 505H# p<0.05) (1% 2B).
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Fig. 2. Body weight of the well-fed OLETF, the diet OLETF, and the LETO rats. A, group 1; B, group 2; see below. Body weights were
measured at 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, and 55 weeks of age in group 1; at 7, 13, 16, 20, 25, 30, 34, 38, 42, 46, 50,and 55 weeks of age
in group 2. @, well-fed OLETF rats (in group 1, n=14, 10, 13, 21, 15,21, 21, 22,9, 4, and 6, respectively; in group 2, n=9 at all weeks of age);
O, diet OLETF rats (in group 1, n=13, 13, 26, 23, 27, 24, 20, 16, 5, and 7, respectively; in group 2, n=10 at all weeks of age); B, LETO rats
(in group 1, n=14, 13, 14, 19, 15, 15, 15, 15, 10, 5, and 4, respectively; in group 2, n=11 at all weeks of age). *p<0.05; *#p<0.01. Unpaired t-
test showed the differences between well-fed OLETF and LETO rats to be significant. #p <0.05; ##p<0.01. Unpaired t-test showed the
differences between well-fed OLETF rats and diet OLETF rats to be significant.
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Fig.3. Blood glucose of the well-fed OLETF, the diet OLETF, and the LETO rats. Some experiments were repeated using 2 groups of rats,
group 1 (A) and group 2 (B). Blood glucose levels were measured at 5,10, 15, 20, 25, 30, 35, 40, 45, 50, and 55 weeks of age, in group 1; at
7,38, and 55 weeks of age, in group 2. @, well-fed OLETF rats (in group 1, n=8, 10, 13, 21, 15, 21, 21, 22, 9, 4, and 6, respectively; in group
2, n=9 at all weeks of age); O, diet OLETF rats (in group 1, n=13, 13, 26, 23, 27, 24, 20, 16, 5, and 7, respectively; in group 2, n=10 at all
weeks of age); M, LETO rats (in group 1, n=9, 13, 14, 19, 15, 15, 15, 15, 10, 5, and 4, respectively; in group 2, n=11 at all weeks of age).
*p<0.05; **p<0.01. Unpaired t-test showed the differences between well-fed OLETF and LETO rats to be significant. #p <0.05; ##p<0.01.
Unpaired t-test showed the differences between well-fed OLETF rats and diet OT FTE rats tn ha cionificant
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WhEEIEHEAET CHE L/ZOLETF T &/ 103 £ 10
mg/dl (538#), A 1308 mg/dl (5018#R), LETO Tidfk/)
87 +4 mg/dl (55:8#), |A111 10 mg/dl GHAER), HAEH
[ %47 - 7- OLETF T3/ 87 £ 16 mg/dl (25:8#), &K
103+ 11 mg/dl (15388) TH o7z, 10BERELAEE HIERT TH
% L7:OLETF CIZLETO Iz it L TlEEIEABI&E P » 72 (10
BB L U458 #p<0.05, 158 %70 5 4088, 508 B LT
5558 #p<0.01). 45388, S5EMERVTHABATTHATL
7= OLETF Cli MR %47 » - OLETF I L TR FHE
IZBE o 7 (1088 & 40385 L U508 p<0.01) (X 34).

HHREAT CHE L7 OLETF D FHmEEL, 7Iv—72
2BV IZERG 2 RIE L 27 v — 712k, 3838k
T 260 + 131 mg/dl, 558355+ 168 mg/dl & EfEZ R L 72,
S i E{E1E LETO T 788 T 110 = 9 mg/dl, 38:BHT
94 +7 mg/dl, 55BET 102+ 6 mg/dl, AMHHERITo%
OLETF Cld 3885 T 98 + 9mg/dl, 55:8#T 123 + 8mg/d1T
Hot. HHEATTHE LAOLETFI, 7:8%, 38:A#,
55 EEOVTROBERKIZBVTD, LETO W L THEICMmEE
fEAE & (p<0.01), REEHIRMFMEH O 38ME, S5HM TR
IR %7 o ZOLETF L L THE L MHEHEIH o 72
(p<0.01) (EI3B).
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120

ERYIZERG R PIZE L7 Vv — 71D 30B#Ic BT, F
¥ M AEE I LETO Tl A MBI T86 = 6 mg/dl, BEET152+
21 mg/d]l, BAEATCHET L7 OLETF T 8T8+ 12
mg/dl, FREET242 +61 mg/dl, RHHIR%T 72 OLETFC
BRI T8 £2mg/dl, EEMT187 £31 mg/dlTHo1
(F14A). 453-EHZB\WTIE, LETO TIXRHFHIT 98+ 3 mg/dl,
BEET117 £13 me/dl, HEHEATTHF L/ OLETF Tk
BRI TI6 = 6 mg/dl, RHMT242 + 24 mg/dl, REERIRE
#F - 7= OLETF I3 BT T 95 + 17 mg/dl, BB TI159£32
mg/dlTH -7z (M4B). WTFROBEMTD HHERT CHE
L 7z OLETF Tt R #HMEA240 mg/dl Z B2 THB Y, Mgk
Ex R Lo L, KGR % 4T - 72 OLETF Tt & H1E
5190 mg/dlRiHzE L E D, THREEEN L VRETH-
7=,

V. LETO ¢ BERERT THAE L /= OLETF & DL

1. LETO ®F{E % 100% & L 7= F fiE & OLETF ® ERGH{
KAEDRERF L

1) ajk

TH AR 15 D (103.0 £ 2.8%), 20:H#Y (102.0 = 2.8%), 35
JEES (101.9 £ 2.2%), 40MEE (104.4 £ 2.6%) B X U451
(103.8 4 2.6%) (BT H A OLETF Tid LETO (2 Jb_E
IR oz (15K, 2053 L 035005 p<0.05, 40 Ak

0 30 60 90 120

Time (min)

Glucose tolerance test in the well-fed OQLETF, the diet OLETF, and the LETO rats in group 1 at 30 (A) and 45 (B) weeks of age.

Blood samples from the tail were obtained at 0, 30, 60, and 120 min after oral administration of 2 g/kg of body weight of glucose. @, well-
fed OLETF rats (n=16in A, n=5 in B); (O, diet OLETF rats (n=5in A, n=11in B); M, LETO rats (n=5 in A, n=6 in B).
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Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the a-wave of the well-fed OLETF rats to

those of the LETO rats. ERG measurements were performed at 5, 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF rats,
n=8, 10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; LETO rats, n=9, 13, 14, 19, 15, 15, 15, 15, 10, and 15, respectively). Ordinate, percent
peak latency (A) and percent amplitude (B) of the wellfed OLETF rats to those of the LETO rats at the same age; abscissa, age in weeks.

*p<0.05; **p<0.01.
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p<0.001, 453E# p<0.01) (X 5A).
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308 155.4 +19.1%, 358K 156.4 1 29.0%, 40EEG1444 =

18.3%, 45541512 4+ 21.5%, 55MEF147.7 £21.7%), FEIZK
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LETO X RFEIZHER L 72 (p<0.05) (B174). O:3RIE 1L 5 M
(80.3 + 27.5%) B & U204 (817 £23.8%) THEID S o7
(p<0.05) 7%, FDMOBEE TCHBEMIZFEEI 22 (KW
7B).
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7 (3538, 45#B & UF558IKip<0.01, 40:EH# p=0.0001) (K
8A). O.IRVEIL5EES (71.7 +38.0%) THEIZIS < (9<0.05),
158 # (116.6 +£19.5%), 258D b 35k (25HKF119.9 +
19.3%, 30E#5123.8 +18.8%, 35:H#H122.4 = 23.5%) 45 £ U 55
M (12354 20.3%) CHEICKE o7z 5%, 25:8#HB &
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Fig.6. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the b-wave of the well-fed OLETF rats to

those of the LETO rats. ERG measurements were performed at 5, 1

0, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF rats,

n=8, 10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; LETO rats, n=9, 13, 14, 19, 15, 15, 15, 15, 10, and 15, respectively). Ordinate, percent
peak latency (A) and percent amplitude (B) of the well-fed OLETF rats to those of the LETO rats at the same age; abscissa, age in weeks.

*p<0.05;**p<0.01.
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Fig.7. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the O, of the wellfed OLETF rats to those
of the LETO rats. ERG measurements were performed at 5, 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF rats, n=14,
10, 18, 21, 15, 21, 21, 22, 9, and 15, respectively; LETO rats, n=14, 13, 14, 19, 15, 15, 15, 15, 10, and 15, respectively). Ordinate, percent peak
latency (A) and percent amplitude (B) of the wellfed OLETF rats to those of the LETO rats at the same age; abscissa, age in weeks.

*p<0.05; **p<0.01.
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Fig. 8.

Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the O, of the well-fed OLETF rats to those

of the LETO rats. ERG measurements were performed at 5, 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF rats, n=14,
10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; LETO rats, n=14, 13, 14, 19, 15, 15, 15, 15, 10, and 15, respectively). Ordinate, percent peak
latency (A} and percent amplitude (B) of the well-fed OLETT rats to those of the LETO rats at the same age; abscissa, age in weeks.

*p<0.05; **p<0.01.
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Fig. 9.

Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the Oj of the well-fed OLETF rats to those

of the LETO rats. ERG measurements were performed at 5, 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF rats, n=14,
10,13, 21, 15, 21, 21, 22, 9, anq 15, respectively; LETO rats, n=14, 13, 14, 19, 15, 15, 15, 15, 10, and 15, respectively). Ordinate, percent peak
latency (A) and percent amplitude (B) of the well-fed OLETF rats to those of the LETO rats at the same age; abscissa, age in weeks.

#p<(.05; **p<0.01.
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Fig. 10. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the O, of the well-fed OLETF rats to those
of the LETO rats. ERG measurements were performed at 5, 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF rats, n=14,
10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; LETO rats, n=14, 13, 14, 19, 15, 15, 15, 15, 10, and 15, respectively). Ordinate, percent peak

latency (A) and percent amplitude (B) of the well-fed OLETF rats to those of the LETQ rats at the same age; abscissa, age in weeks.
*p<0.05; **p<0.01.
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Fig. 11. Comparison of body weight (A), blood glucose (B) and serum HbAlc (C) between the LETO and well-fed OLETF rats at 55 weeks
of age. Filled columns, LETO rats; open columns, well-fed OLETF rats. *p<0.05; **p<0.01.
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Fig. 12, Comparison of serum triglyceride (A), total cholesterol (B) and HDL cholesterol (C) levels between the LETO and well-fed OLETF
rats at 55 weeks of age. Filled columns, LETO rats; open columns, well-fed OLETF rats. *p<0.05; #**p<0.01.
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Fig. 14. Comparison of the peak latency and the amplitude of the a-wave, b-wave, O3, O, O3 and O4 between the LETO and well-fed OLETF
rats at 55 weeks of age. Filled columns, LETO rats; open columns, well-fed OLETF rats. *p<0.05; **p<0.01.
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Fig. 15. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the a-wave of the well-fed OLETF rats to
those of the diet OLETF rats. ERG measurements were performed at 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF
rats, n=10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; diet OLETF rats, n=13, 13, 26, 23, 27, 24, 20, 16, and 17, respectively). Ordinate,
percent peak latency (A) and percent amplitude (B) of the well-fed OLETF rats to those of the diet OLETF rats at the same age; abscissa,
age in weeks. *p<0.05; **p<0.01.
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Fig. 16. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the b-wave of the well-fed OLETF rats to
those of the diet OLETF rats. ERG measurements were performed at 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF
rats, n=10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; diet OLETF rats, n=13, 13, 26, 23, 27, 24, 20, 16, and 17, respectively). Ordinate,
percent peak latency (A) and percent amplitude (B) of the well-fed OLETF rats to those of the diet OLETF rats at the same age; abscissa,
age in weeks. *p<0.05; **p<0.01.
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Fig.17. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the O, of the wellfed OLETF rats to those
of the diet OLETF rats. ERG measurements were performed at 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (wellfed OLETF rats,
n=10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; diet OLETF rats, n=13, 13, 26, 23, 27, 24, 20, 16, and 17, respectively). Ordinate, percent
peak latency (A) and percent amplitude (B) of the well-fed OLETF rats to those of the diet OLETF rats at the same age; abscissa, age in
weeks. #p<0.05; *¥p<0.01.
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Fig. 18. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the O; of the well-fed OLETF rats to those
of the diet OLETF rats. ERG measurements were performed at 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (wellfed OLETF rats,
n=10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; diet OLETF rats, n=13, 13, 26, 23, 27, 24, 20, 16, and 17, respectively). Ordinate, percent
peak latency (A) and percent amplitude (B) of the well-fed OLETF rats to those of the diet OLETF rats at the same age; abscissa, age in

weeks. *p<0.05; #*p<0.01.
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Fig. 19. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the Oj of the well-fed OLETF rats to those
of the diet OLETF rats. ERG measurements were performed at 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF rats,
n=10, 13, 21, 15, 21, 21, 22, 9, and 15, respectively; diet OLETF rats, n=13, 13, 26, 23, 27, 24, 20, 16, and 17, respectively). Ordinate, percent
peak latency (A) and percent amplitude (B) of the well-fed OLETF rats to those of the diet OLETF rats at the same age; abscissa, age in

weeks. *p<0.05; **p<0.01.
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Fig. 20. Chronological changes of the percent peak latency (A) and the percent amplitude (B) of the O, of the well-fed OLETF rats to those
of the diet OLETF rats. ERG measurements were performed at 10, 15, 20, 25, 30, 35, 40, 45, and 55 weeks of age (well-fed OLETF rats,
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weeks, *p<0.05; **p<0.01.
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Table 1. Correlation of ERG data with body weight and laboratory data in OLETF rats (55 weeks)
a-wave b-wave ) [o5! O3 04
Body weight and r  Peak . Peak . Penk . Peak . Peak . Peak .
faboratory data P laency ~ Amplitude latency ~ Amplitude latency ~ Amplitude  jaency ~ Amplitude latency ~ Amplitude Laency ~ Amplitude
Body weight r 0.046 —0.099 0,365 —0.047 0.150 —0.381 0.148 -0.364 0.170 —0.358 0.199 —0.253
P 0.85 0.69 0.12 0.85 0.54 011 0.55 0.13 049 0.13 .41 0.30
Blood glucose T 0.556% —().728%* (0.457% —0.610%* 0.581%*  —(.245 0.636%*  —0.366 0.591%%  —0.332 0.442 {.131
p 0.013 0.0004 0.049 0.0055 0.0091 0.31 0.0035 0.12 00077 017 0.058 0.59
Serum HbA, r 0.690%*  —(.689*# 0.590%*  —0.634** 0.709%  —~0,177 0.767%% 0305 0724 —0.380 0.601%*%  —0,042
P 0.0011 0.0011 0.0078 0.0036 0.0007 047 0.0001 0.20 0.0005 0.11 0.0065 0.77
Serum triglyceride r 0.438 ~0.527* 0.585% —0.442 0.506* —G.116 0.644%%  —0.429 0.560* —0416 0.472% —0.102
p 0.069 0.024 0011 0.066 0.032 Q.65 0.0039 0.075 0.016 0.086 0.048 .69
Serum cholesterol r 0.600%%  —0,702%* 0.644%*  —0.636%% 0.639%*  —0.103 0.741%*  —0.356 0.703%%  —0.445 0.610%*  —0.135
P 0.0085 0.0012 0.0039 0.0046 0.0043 0.69 0.0004 0.15 0.0011 0.064 0.0071 .59
Serum HDL cholesterol  r 0.606%*  —0.680%* 0.627*%  —0.611%* 0.655%* 0.003 0.762%*  —0.307 0.738*%  —0.394 0.627%  —0.055
p 0.0076 0.0019 0.0054 0.0071 0.0032 0.99 0.0002 0.21 0.0005 0.11 0.0054 0.83
Retinal dopamine r —0272 0.266 —=0.116 0.07} 0.254 0.312 —0.167 0.033 —0.116 0.049 —0.076 —0.147
P 0.26 0.27 0.64 0.77 0.29 0,19 0.49 0.89 0.64 0.84 0.76 0.55
Retinal DOPAC r —0.583%* 0.384 —0453 0.400 —{(.624%* 0.106 —0.618%* 0.168 —0.553* 0.211 — (467 0.023
p 0.0088 0.10 0.051 0.090 0.0043 0.67 0.0048 0.49 0.014 039 0.043 0.93
Retinal HVA r —0.634%* 0.503* —0.553* 0.312 —0.613%* 0.004 =~ 0.608%* 0.173 —0.506% 0.227 —0427 0.201
P 0.0036 0.028 0014 0.19 0.0052 0.99 0.0057 0.48 0.027 0.35 0.068 0.41

DOPAC, dihydroxyphenylacetic acid; HDL, high density lipoprotein; HVA, hnillic acid; r, Pearson's correlation coefficient; p, level of significance.

#p<0.05; **p<0.01.
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FES LU IEE S FEAEE-RIBE D CHELMAEE S
otz MEANEIDEY AL IITEHRERIZBVWTHEER
ENHB (r=0.601, p=0.0065) ¥ 727, RIBIZBVWTHE
AR RO Eh o T,

MiE b)Y 7Y ) FEEHRERICBWIHELZEOHNA
(r=0.472, p=0.048) #FH 727, RBIZBVWTHEELHEE R
Dol MBLILAFO— L& IFESERICBVWTHET
LIEGHBE (r=0.610, p=0.0071) %R 7275, EIEIZBWVWCEH
BELotizfioshors, MIFHDLI LV AFO— L EXTEA
BRI B W THELEDHABE (r=0.627, p=0.0054) %3743,
FRRIZBWCHERHEEE RO o7,

WIEF—/S3 VB X UHVA L IFTHS M- IRIEE D 12F
R Eh o7, WEDOPAC L HEAEBMHIIBWIHE
DR (r=— 0467, p=0.044) Z D775, FIFIZBWTH
%D Rr o7 (D).

Bk
3=
R/

# =

BifE, BERWEREIEERZ FUEEEICET 50 Akigk
HOFEETH Y £ OFEREME, GHFERRIZIEe MERBEH
PL7-EFLEMSNETH L. (EHRD 5 DSTZHIEMRK T
v MRS A P IRFERER G & SRS R R 2 L F
DEMHUELEETILENFH LI L EOMEEIH o 1.

OLETF 7 v MIKBEENF ¥+ — L X ))N— - 1+ T
Long-Evans &7 v b2 SERBOLME R L, 2588407
FOBAHRBRTHERREEBIS NS v bOFIEDh 28
RACE S & TI1989E ICHRM L SN ZHREEDI 2 ¥
FRFIERFET VEM THEY. AL RAD DA VHEL
BETCHETALOLETFS v MERBAERLIZRLE
WzEL, 6EBLYERLEY, 12:E8BEI) A2 VK
HLiEY 2 s+, 1GEEBE L W BmE, &2 VEEL Y
25BN E TSRO 7 FoBEMHERIZE W TIFIZI100 % AR
WEBUW NG, BREFEQHOMES > 7 Vo A BILHRMEL®
HEoTERL, BOEREOREEIEV40BHEL YT >
TN ABIREIHEYE - B L, BRARENIZS-565
WBEEEIC R B & 4 2 R MEIFHEIZLETO 9 v M Z 48 &
&%10)_

R EOREIC RIS BT, 30BELEII e b BRT
PR ICHEL L PR MR B REREAES S B, 17
L, BEHRIZL2WRBIREO T b u—E79 LEA
PIREOHRERIIHI SN2, BEREEICHRET 081,
VaBEWLRERTTbEVIRY, 8B AETLEREEY
By, NI CERBEMEEESE RS LW, M F R
RHGIZHOHMEIZL 2 YI2< L, 0BT TRIRENICES
AR LD b w® | KL CIIRIRER IR
WHEEEZ 2 2 WOLETF 5 v M BV TR IR R
ERFETLIOPEFARL I L2 BN E L TRIENICERG %
WEL, MBTHBHLETOS v b BLUEHENRT AT L,
OLETF 7 » b L I# L7, £/20LETFJ v b ®ERGZE{LDBL
R~ 5b7-0, ERGELLHEAH, BERY, F—r3ivit
HEDBEBIZOWTRET L.

OLETFIZ7 Y E=T7TRRPBELRLEDA N LADSWEET
CTHAHENR)ERFREBICILZO 2V Lo TV Y,
AE, HEEAT CHE L/ OLETF O EXKE L, BEMIC
ERGH#WE L7227V — 71 TIE55:81 (732380 ILE2 T

i L7z (M2A) 4%, 558 E CERGHIEZ AT Lah oty
V=72 CIE308EF (70815 g) TE— 7 {Z% LLBKL L
(X 2B). HHIEAT THE L7 OLETF O KM #3450 1 4
BB BRKRMEIE TV —T1T130 %8 mg/dl (5038 #) (Y
3A), #Jv— 727355+ 168 mg/dl (55:8i5) TH - 7= (X 3B).
Lo CHMAEROLETF DRE S & U LHHE D REI2 1,
FN—T1TIEBEDEFRE T COERGHIEAA b L AL
B SN — T2 HAREEAR Y, RERIANENL, BRI
REEDEFTA R RRETH o MR & R 5. L Ligs
5, ZFL=71IBVTH 30, 45HETORDOT FoEg
HEBRIZ BV CHHIER T CHATF L 72 OLETE Tl # FifEA240
mg/dl %2 THH (W4AB L U'B), LETO, AR OLETF
T R E R B L TR Y, WRBRETHE b
TR s

BHELTTHE LZOLETF® Oy, O, OTH& kI
LETO @ Z L2 b ~_BERIR B AR ICIER L7 (X 7A, 8A, 94).
ZDOLETO L Dbz 517 5 HHER OLETF D O, 0, 041
SRR ORI ZE LI e MR IEIZ 81 5 ERG LIS L,
OLETF |2 BUF S PRMIREOMITA— N E £ X BB, L
LA s, HHEETCHELZOLETF O bk, 0,78 S
T HEIRAFARTE T B B 35 MERELRAZ BV T h LETO IS A7 21
ML (M6A, 10A), adlk, b, Os O OMRENIMIALT
w7z (5B, 6B, 8B, 9B, 10B). Z 415 MLETO & o kil
BT 5 OLETF DERGHT I Z LT THG ST WA L ) 2ol
RAFEBE DO W X OBERIF AN OB B ERGATRLI
BEL A,

BB 5 iz X gy ¥ F 0 OPHRIEIZ R F A~ F—233
PHEAMILoTHRL, NERY F—)b (F—2%3 SRR
P FEATHITT S, AL 5L F =08 3 VHRECE~ O
WILHERTH S 7 37272 Y OFERIZ X - TOPIRIGA
ALAZERSREMEF—/33 YW BAERG 2518 ¢5
WKtTaTHharl kB LA £, SHOLPEvYATR-
733 2 BRI RS B 1 A F b4 T 2 2 -
1,2,36-7 M FO ¥ ¥y OBIEMNEE 2 X ) ERG &R
WEILEEES L, 2 OREEIZOP, bk, alk®MIcKEVEREL
o, TRHSOMEFVTRD F—83 UATOPIRIEE AAT S
ZEERBLTVA.

OLETF 2B W THERATIRIEIZ & 2224 5 ¢ OPRIFATLETO
WL AT AIME LTRDEI LI EMNELOND. R
W7y FMICBUTAREEN—/83 2, DOPACEBLUFuy vt
Fa ¥ 5—¥ (tyrosine hydroxylase, TH) {HH:ZEHR b L ¢
BETT2LOHENL NN LA, FL—T2055
B TOREBEF—/33 2, DOPACHAREAT AT L.
OLETFIZBWCLETO WL WREFIIE» -7 (K134, B).
7z, BHEATCHE L/20, 45, 60:8% OLETF D TH
D mRNA LNV LETO L RAFIZ EATH L0 ™, Alb
LETO & D [tz B4) 5 B A& OLETF T OPiRIED 1 kiz
HAIE R =33 OS5 LT B TS S 5. Iz
T, v MlcBW T2 LY A FF = (cholecystokinin,
CCK) ¥ F =33 > Vel N % 8 L T\ % &L o™
2S5 7H5, OLETF TH CCK-AZTHBRIZFORBAFIEE SN
TWH¥, D E%#E+ 5L, LETO & OHIIZBT 2 OLETF
TOERGIRIBHE R IIFERBIRET 20 TIk% {, CCKA%
FROBRIORIZICIE L @5 N —/3 B oy IcRE
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LTWARE S 2 EBbiLs,

ERG |25 ¥ 2 MIZN T O EHEWE S % R L, HWRFBEOY
DI LB ERGELERET A LDI1E, F—0RENYEE:
FHLOMRBEE ML AVEY 218 L LTERG * kiR
B LENDH S, OLETF I A % 17 9 L MR % S
DT, TR oS, B ML Ok, 120>
O, MIRREEEOLED, FEAHOs®ED s &
ORFENDH Y, WRFEE ZORPHEDMEITINR SN DE Z LAt
FEFREN TV A, K78 TH AHIBR IS L - T OLETF D IliLig
BOET, THHEMENY TR S, BERMIRIEDEITAS
il s iz, #Z TRMHBIROLETF O ERG A5 B E LTHH
HATCHE L/-OLETF D ERG % bl Lz,

BHEBEATCHE L2 OLETFE ® O, TH 215 1 £ 5 i R
OLETFZ1t~, OLETF 2 Ti#ffEEsE & 3k Lo % 15, 20 Mks
ZBWTHEICHEH L v (K18A). T/, 15, 2044
OLETF (B HiEA, AMMRE &) (B2 0, O IHA N
& MBHED M RO W RATS bz, B, 15, 208k
BB EMERT CHE LA OLETE @ O, I8 A I o 51
(0 18A) 1E MBS OIF LW T dy - 7o, BRI AR 5L 0]
Wbl v L OP O TE A I A0, JRIERIRATR & s & ot
A SN D, Simonsen'™ W T VAR SO BT I 8 g
D FL BRI VR A > R S AREERURR R E 120 A 36 A
(30%) 1= OPIRIGORI A& By, WGP BE R BRI ~ O S 4T
DREBAT AL v LTWa, i s R R g s
X T O F A MR RN BT B TN B BRI L2
OPRIBATIIA L 7o) & #0085 L, 0 iU B oD I 3 00 T st s
BETH D ELTWAB, Lovasik & ¥ 13 4R S5 P FR 5 8 A
DRLNBVEEL A > A ) RTETEE R B E CEXY R
5.6 %) (2B CHIFTH ERG O b il T A i K D454, OPIRIE
DEAMETRO L L, EKBEREOAMEE L TEENED
BB ) MR M o mE b 5T E LT
2. BHEATCHE L2 OLETFIZR &b - MR F R o
O THRUEIGOFIME (W 184) X 2N b DIRHIZ AT 5.

BERRR & MBI 2 U C, BRI OB IBE % 4 5 B MR 8
BBV T E AT W IZ &, S B+ 2 & o#
309 %0 T IUHIERR L2V L T 0D R I~ 0 I R 8 i i
OFAGICHT B BB RO BEE 12 & U SR AR 4
EDWEDDH B, BB XA LT ORI T M A
T2 — ZADKEWHO 7z DR, 7 BB L VL
Y b —VAIBAEE S, 2OME, MMOKBEIRELEE
RTEMME NBIIRASEIR L, M0+ (6T & ¢ % 0 CHRM
DR & B IFIEEINT 2 £ v, Bkt b, 15, 20388
VBT 5 B BB OLETF 128 5 L7z O, TH A M (12 184)
D—E & LT, BMBEREECE D SR o) 70k <o {8 I R B if.
WOBMAEELLEND.

15, 20:8#OLETF (E fhi#sg, AfHIR% &) TR O
MUREE & Og, O5TH AR & O MIZ 51T 28 0 KBS BRI 25,
30 EETIZERL, 35BN R D & I ICEDHHBEEERANE
HWHLE MAT, 35EW TR & 0y O3RIEE OB
AOWEBEFR LN, BIL, Bls4s kLD 5 15, 20
HEOLETF 2B W T I E DB b DFR 0y, O THE R
HRET 5795, 5EMICL B EHIZMBEDOE VD DFEO0,, Oy
HAEREERL, O OuIRIFIZMES L. Z OMRFET
(Z# > T OPTH ARG AN IE R LIRIBATITS 4 5 A LIS HEIR 7 8

DB W) 0o STZHBMRIR T v b OOy B LN HERT
Hh, BENERFBEEORESSBL TV A THELEYD
5.

Miyamoto % *?13 24 ¥ OLETF CIL MM/ MEB THIE &
N5 AMEREEANLETO DH 2 HMLTwaAZ 2RI L,
BB L MENEHBEE0RE 2 5 BN THEQRRK &
Lo TWAEEMEZE R L7z, Z 0248 ¥8%4 6 0 ERG T A
THHBEET CHE L/OLETF T\ o 7 AE#H L 7- OPTHA
EHEEPIER LA 2BEICHS L TE Y, ToEmoBLiko
— B PR I R A 35 B LIRS D ERG BB I E A A 08
BERLTWI00 LhiZzw, LA L, JORECIREIEE
AMEIZ BT 5 AMEROBE BRSNS, —BMEhoRE
PG EMMEOMKRETHL E VI D, LisoT, #il
D & \ZARIR BT BB RS E 0 B S e W I ERG 7
PRI AT 5 & TiUE, AR BWTZ 0B
TERGEENELREGNLEVOIZRYERbN A,

B AT CHF L7 OLETF @ ERG T8 ATk b2 £o T 1 R
OLETF (2 JtDbi, Oy O O, T35:M#EL DIERL (X164,
184, 19A, 20A), 40:AKE L Y allt (I 154), 458#E Y 0, TH
MR L7z (174). BHEA T CHE L7 OLETF @ ERG kI
M OLETF (2 e xadk, bik, Oz OxiZd8\2T 3581
SAPEIRES U 72 (4 15B, 16B, 18B, 19B).

OLETF T i 80 5 F T FRINSE A B MM 12 1 & e vy
E BT VBN TR AR SO0 B IR 9 M A T
WENGVEG LS OPREZET AV LW LN hoT
BY, 46 OAEHEOLETF & 0Lz 8115 | hiEag
OLETF C?OERG OPZ{LiZk P THOOPREREIZAHT 5.
OP TH ik O IER I HE R AL 0B L UHRHBIH s v
THFHETZLFT A P ) 2R ESNS MAHEERM O R I2%
TLTELD ZEFHEHLMZERTWED, OLETFIZEWT
b b FBRICRIRSEHE R R EREA R o Nl { TH #fkm
WRFRIEENELTVWAEEZONS. &5 235
OLETF 28T, OPTHMIEROIER (184, 194, 204) @
A% bY, OPIRIFOILT (X 18B, 19B), bk M IEMikHIER
(RI164), alEB & UbIkOIRIFETAE & (M15B, 16B).

bEOEFIEBEFMMILAK 1 4 »iRE LR CIBE L &
Miiller fIfa DIz d B & VD 3O B X OF sz T
A T BRI AR ST 5 & VI R PRE SR
fo. MERRFIZHBIT B bR ORERYICE L THSSED ),
Kol b IR E BT OPEREICEN ThIkREHFR S
NBELTWAY, BRFHEE™EE L UCHERBEHY DIz
W THRIRSERHE R R BE AR S LR WIIC b I RE £ 3
W5 EDHENH L. 35WEOLETF I 85115 by (W 16A
BLUB) 3HBEICEHETS. F/-Simonsen®® 2L 2 &, HHR
T & o TR < BN 5 DT 5 Miller H1 2545
EENDEWVS . Lo THRBIRTHLONZOLETFIZ BT 28
RAFRE] (358 A & @b I3 Miiller #Ifa o# e 47 1=
ML TWAE RN S 5.

Al ECHAREEE R T A D EL SR TERD, I
FEA 7HIEAROMES bEFEIATVED, ZRw 2 alko
RIERTH SRS, MERELONTEL L) IZhEDIRIERK:
BRI B SN A1EH ) Tkl 4 7 BRI OB
BcbHEBENL. LidoT, alk% b o THRMMBEL
LB, *ORBMTEHOBTILETHEY. Thdx,
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BHEAETTEE L OLETFOaiki BT ATHABKBERES
FTUHREBEETOATIIERBIIBIIIEE0OREYELIZHL
St

HREEEMERFREEERE WL VWRHOBRBEEB L
CERREWI I BT ERGRIFIZRHERT, LEEFOMS
HEZLNE, FTRESENERRERESRE SLEVEY
NERKFEEB L UERRSW BT L ERGHEIZHT B/
HATOBSIZOGTUTIZESET S,

mE, SR EUCERREGHELMENREVHAEZTIE, ¥
L — AOHEEY i L TOMBA~0EBRS M R P FEK
FETHBEN YL o—- ABFCREL TV, EBE, ERNC
ROEnfzrna— RAE3RERORAOERERE~FV X T
—EIIEMESE, R4 VBB EATE 7V a—AFH
133% 125 E4vd’, BEERETETL F-2ABLEREDE
BRI DR A - VEBEF ALV - AR AP EERK
RENF4EELY, YLER—L, LY F— AOEENED
+AH, ILER— w,7n7ﬁ~z@%@ﬂ§%ﬁ;5mﬁm
REEOTESHRZELRL, LELEBRE -  FEOTE,S
HAOHBEBESEESNLGY. AR F-VRBEFER
HTH), ERGEFE IS5 T2 L0HEENR SN S, Segawa

5PNIERET v b (STZ 60 mg/ke, BHRAES6:8%) B
30%H 77 P—AEHEAEHEWT v MIIBVTOPHAEE
EE (aif, bEOTESER, RIEIFE ¥E5h, OPTEAR
BEEFEEYVLEN—L, 707 F—RBEEXOBICERE
BRONBZE, BIZSAXAY >, T F-ABTEEEER
BHIZE D OPHAEREEFIRH NI Lhs, K -
NEAFEETHE TS Muller L OB EEE(LAEBEARE O fiE
BET2OEEE 2> T2 REM % R L 72, Hotta 5 #Nz
LHIEL a AR OLETF (38:BE) DOPHEABKOHN
(0:1+0:+05+0,) B LETOICHREFEIZEEL, TV F—-ABT
BEHENS L UMV VERENR - RELRSHEEHEZETS
SORY-LESIZLDOPREFIFIS NS L) KA
ETRONT-EHEEOLETFO OPEFIZLRY 4+ — Lit#H o
TELLL AEBEOBRBRERENES L TV ATESESDH 5.
Williamson & 12 L RUITH B2V LE F—Ah b T L 2
b= 2OREHFHEML, BEFEECEV TMEEE - MK
IR IZE DS NADH/NAD D ERAHEZ L. ZDw
DOLENEEGEEEZREXY T LYo -0
(diacylglycerol, DAG)/ 707 1 > % +—-+C (protein kinase C,
PKC) BEEOTTES &% 4 L TRUMIE S & RS o #he
EHEOEHEIZZZLLTWwE, KFETE SN 0LETF®
ERG (bi#%, OP) £¥% (2% NADH/NAD *H FRIZ X 2 @ik
PIEB L CEEEROBRTEFESL TV ATEEY S
7.:

ISR B RREEE R S W RHoOBRERE

b.l: U%Efﬁ@&% IBUAERGRBIINT AMERFOEE
IZDWVTLITFIZEET 5. Bursell 5 M I3 RIR SIS R BB
BRSNS 2 A VIRFERBRGEE (BREM 104k
) IBOTEFFICE~BEMHENOKT 280, MERIC
REEEF D230, BEMNTENRTIEEES%Mm
FIDVBMABRIIBUIMERHOBRIIERT I 22
7:. Miyamoto & |3 OLETF L 3O BRI > AU V3
EREFHERRE T L Th 5 Goto-Kakizaki T v MoBwTEY
RRERFHOEE, BEREMAEORIZRMLA. 24

AR EHEFIZEE L THIERETEDAGO L a -2
POEOHLLERPTHEL, TOHEPKCHEMILeNS,
ZOPKCIIH & LB R ER s oI e T 2™
, EENLG UISEN e BEnENHEEE A T2 FE
V- 1EBMESES 2 E CHBENICBELRAEEST S-S
FTEERDEWD, LjeptoT, OLETF 355BE5LUED ERG (bik,
OP) 2% |DAG/PKCEBOTTE, => Ft 1) ¥ - 1Mz
L AMEMREESEES LT A EENH 5. HEEMRS:
ERGIZE LT, BEHIERHEF v b (STZ 50 mg/kg, BEHEMN
#5) LBV TOPTHLEEROEE, RIBOET @ik, biko
TELERE, RBIEAE) LARCEBELEEOKTIA LR,
IHRLDEIZA YR YESIZE - CTHHWEL D THAS
&, F/-STZHE56BBIIR2 EWTFHET7 VAT A P —{EiZ
RENDMEHEEEM OBIEEERT 2R L7245, ZORETRIR
ES L UHBEHGEFNTRICEREFR O W L 2L R0
L7:. FAFETR SN 7z OLETF I23517 5 ERG (bi, OP) &%
ZBWTLHEBEMINE LAV TOMREDETAMEE LTn
LA REMAH S, OLETFIZ BT A EE M2 EEm K ELIcHE
LTOBEI LA BRELIMENLETH 5.
EHIZENEDRHEFL ML E T2 & 0 FkT 2 KB ERE
HERG (bi%, OP) BEEF|EEI LTV 2TEEMY H 5.
DitzelP®IZ X B L4 P 7L F— 2 AD R WEERFBE (EHEE
WM 85E) ICB TR NOBEERE MM EFCBEL, 20
HREABANOBZEMRBEI B N30% ML T H LW,
Alder &z L, STZHRMERBE S v b CHESIRD> >0
EEROUBAEAT 3 & LI EEMIMEEIC BT A BEN
BHVEMT 570, @EOMEBIERELRT LV, BEOH
RIFRBEETH T 5 BE TEREEM IO T 2 MRETORE
HFEEAMIEEH L TWD & OHE®P, MBEE DT
SEELA Y2 MRFEBRFBRE BT, FEAIZEN
T PFAMEREPSETLCEBY, Zoar b5 MRERT
BEBEEEMILVEESNL LDREI R H L. T hbldn
THOBERAHRI BV TEBEEREZ R L TWA I LETE
THELDLEEZAD. Lo TOLETFIZHB W T b HRFEOETFIC
FOEEOEBEREZREL TV ATESESEE S NS, &S
FRELERGEEIIBEL T, KNSz L hig, vHFTE
FERIFIR (8~ 11%AEE) 2¢5 L OPOIRIBIZKBEY, HY
BREOANERT S, BEZIE, Y0 HERERG
'Bmfﬁ%ﬁﬂﬁﬁ?%@iﬁ#%1%%#%%5%«@Té

hlvoﬂﬁwﬁﬁﬂ,w%ﬁ%QmmNﬁTéﬁét,%h
IZIZ ThiEOTESEEFIER - IRIFILT, B X0 OPDIRIGE
T @QEREAE) FROEAB LS. The X b §EEOEERE
BERBIZL) e MERBEBEESS BT 2 ERGHIE S
TIENTE, HEOEEEFIRE R FEIRE 281 5 ERG
EEOBRBIZELEDL > TV WEEELRETS. OLETFT
b, 4BEIIBVCHIERO — BB PR
SNTBY, 35:BEHIZE - TR 2 EMMME R EN L BT
LIRS 2 v LIREE IR % 4 U/ W et A% 5. OLETF
DISEBUEDO DI, OPEFIZBVTE R +—LASHEE
DAG/PKCREEOTLHE L LORBEF, BLUMBERTFICL-
TIEERFERES & LR SMAOBEE T & L T a T
HrEZONS.

FERMERE RSB L 725588 OLETF 28\ T, LA
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EFVE X AAEIT I TESERE, bETEAER, 01, 0, O
O, JEaiEk L EOMME, 2R, biKERLAOMEELTL
o (ED. NESOEYA[EIRBEOMEREEZRLTVWED
T, CNOERGERTOENMEIHRT2EMENTETHS
LEZLNL., T, MHEEDMENES DY AL ERG
DR EZIZRERIC, aESER, bEELER, 0, 0.,
O, THLBRE & IE OB, aldRiE, bREE BOBBEERL,
MLHEEATE VT EERGA9E5 L Tv/z (1), 5588 OLETF
BT A BERBWEAESL L ERGRI T AMERFNHE
BIZoWTUTIZEET 5.

EIAEOFGRIC X 0 AE U S HRE{LEY (advanced glycation
endproduct, AGE) » /Ml tRET 2 L OHENH 5.
Yamagishi 5 %2 L WIZAGE 1R AGE S A% AL TiE&L +
Rz Bt/ O AR MBI Tl MREBEENRIER 26T 5
TOASF L) Y OEETHEL, HIREEAZETLTZ
AI)=T T I FR—F—4 ¥~ -1 (plasminogen
activator inhibitor-1, PAI-1) ® mRNA L XV 2 L &€ 5. 7=,
REEe MNESEIRAEARICBITA ORI 7 ) P EEF
1R 5 BB LT, AGEIZZ 0% EIZHHMI @A,
BHFEEEET LYY, S CHEEERYETS PO LRE
Va2 roEERIE L, BEER2FOHBRTORALHE
HFLENHW

¥ 72, AGEIZMEILRIEAZE T 5 —B{LEE (nitric oxide,
NO) 2 ANEMHALT 5 L DWMED P H L. NOHTiEERIL SN
F, BEEMIME ORI D NETR O DAG/PKCEROTL
&, T FrU Y- 1o8ne & bICEBEERE5 A8 T
AREMEASTRIE SN 5. Segawa 5 3 6088 OLETF 2 BT 51
E N EHEE T (vascular endothelial growth factor, VEGF) @4
BmRNAEIZLETO D225 ¢ &< QRABTIZEEEZLL),
AGEDIMELE L FOMBEARL, T/, MEAGERELO;
EAERLOBEICLEOHMPSREOREZ L EHRELL.
Miyamura & 913 56 B# OLETF 2817 2 HERER R T t O
R R EIEE & AR ESAnE O OERE, RAME, 8T, b
— T, EHNEEEEORE, BEMlosE £ K
R OEEEHEL.. B, ZORATHIMIERIRS
Nz b OOFREEN L EERANLEESFET 52 LW
Lo TWVE. AREICBVTOEBEZENSIZORT
AGEdNF i nEREO 7Y 7THRIZER L nE
OFHE L EERIC L VEEOREERELFIZEIL,
OLETF 35:@#5 LI R OP % #4B% L - WREMATRIE ENS.

Zho D AGE DEHEMR/EA OB, AGEIZVEGFOER
FESHDL LOMEDH S, VEGFIE, mMAKEELERT
Y27+ 4A07TT Y FRTFOGRERELT, REER
PFROVSGE TORBEZHET LYz b, AGE LA, I
BEREREZET S - e moha. TV CVEGE 2HFHA
IZHEAT B LRl Ao M E R ES £ O OERFER
ERROEEMSHE, NbMENSOIRE, BT, #E &
ANIEE, ERERBLYET A2 EARESRTWAY. AGE
% v MEFHRANEALTARES, SEMEHREE, N
EELE, @EeE R IcBVw T VEGF ORRATENET
27 AGE # 10 H BN S L7 v P OREREIERE
B, NELE TVEGFORBEENROND ™. REERNE
EpTId, MMM, THRAN, Miller#ify, WREXE
Fe 4T AGE |- & 5 VEGFRROEAHE Sh T3 ™",

BRIV ERBEBFORELE IZBVTAGE Lt VEGF DR
IR 515 L OBREVRLHEKDAGE & VEGFDRE
LEHEFRON D LOHE Y HAE. DELDAGEFEE
MW LVEGFORERLFET S Z L2 - THENIZE /I
BRERTREL, R TCEALEREZEL, @BORABLT
BEERELET LEESNS. S 5(ZVEGFIZEBEREIRET
FEENLZ VGO Lo TEEFRENSSIZVEGFDOE
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Abstract

Changes of the electroretinogram (ERG) in Otsuka Long-Evans Tokushima Fatty (OLETF) rats, which spontaneously
develop non-insulin-dependent diabetes, were compared with controls in regard to parameters for diabetes and retinal
dopamine metabolism. Non-diabetic Long-Evans Tokushima Otsuka (LETO) and calory-restricted (diet) OLETF rats served
as control. The parameters for diabetes included body weight, blood glucose, serum HbA ., serum triglyceride, total
cholesterol, high density lipoprotein (HDL) cholesterol, and those for retinal dopamine metabolism included retinal contents
of dopamine, dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA). In contrast to numerous reports in the past,
the well-fed (therefore, seriously hyperglycemic) OLETF rats in comparison to the LETO (normoglycemic) rats showed
significantly larger amplitude of the 2nd to 4th wavelets (O, to O) of the oscillatory potentials, and significantly higher
content of retinal dopamine and DOPAC even during diabetic state, which suggests that the supernormal oscillatory potentials
in the well-fed OLETF rats derive from some intrinsic background of OLETF rats. When compared with the diet OLETF rats,
the well-fed ones showed significantly faster O, at 15 to 20 weeks of age; but significantly delayed and smaller O, and O; at
35 weeks of age and later; and, at 55 weeks of age, delayed O, to O; whose peak latencies were prolonged in a positive
correlation to the blood glucose and the serum HbA,. levels. At 55 weeks of age in the well-fed OLETF rats, serum total
cholesterol, serum HDL cholesterol and serum triglyceride levels were positively correlated to the peak latencies of the O,
through Oy and the retinal DOPAC and HVA contents were significantly lower compared with the diet ones and negatively
correlated to the peak latencies of the O, to Os. The present results suggest that OLETF rats develop retinal dysfunction along
with the progression of diabetic state as evidenced by ERG, probably via disorders in the fundus circulation and/or retinal
neural processing.



