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- Abstract -

Background: Non-Insulin Dependent Diabetes Mellitus (NIDDM) is a characterized
by insulin resistance and impairment of beta cell function. OLETF male rat usually
developed NIDDM and obesity af 20 weeks old spontaneously. It is a metabolically
characterized by insulin resistance in onset of early disease. However, body weight
and insulin secretory function was gradually reduced during the diabetes
developed. These characteristics of disease is similar to Korean type 2 diabetic
patients. NIDDM patients in Korea are thought to be different from traditional
NIDDM in western countries. They are non obese type and also has reduced
insulin secretory function compared to western countries. These patients are not
easily managed on diet and/or oral hypoglycemic agent. Reduced C-peptide
and insulin concentrations in these patients are similar to patients with IDDM. In
these patients, insulin therapy Is effective to confrol glucose level. Therefore, we
investigated the effect of insulin and oral hypoglycemic therapy fo glucose
control and severity of chronic complications in OLETF male rats of éweeks (42
weeks old) and 14 weeks (50 weeks old) treated groups.

Material and methods: The OLETF male rats which are 36 weeks old is diagnosed to
NIDDM. A total of 20 rats were stratified into the three groups: control group (n=3).
OHA’s group; rafs treated by OHA’s(n=3) and insulin group; rats treated with
insulin (n=4). We evaluated anthropometry, fasting glucose and 75 gram OGAITT,
nerve conduction studies, sclerofic degree of kidney and thickness of carotid
arteries at 42 and 50 weeks old.
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Results: In the 42 weeks old groups(6 weeks freated group). there was a
significant difference in weight gain in group 3 but no differences were observed
in kidney tissue pathology and thickness of carotid arteries. In the 50 weeks old
groups (14 weeks treated group), there were also no changes in the kidneys and
arteries, but weight gain and peak amplitude in NCV was significantly higher in

insulin - freated group.

Conclusions: OLETF male rats as NIDDM animal mocel, with late stage diabetic
complications show weight loss and decreased insulin secretory capacity. insulin
treated group shows improved blood glucose control. Also it showed improved
severity of diabetic neuropathy (J Kor Diabetes Asso 25:200~-210, 2001).

Key Words: OLETF ratf, Insulin secretary capacity, Diabetic neuropathy, Insulin
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% gy} vehdol w3 OLETF #9] Ql&wle] 7
7 BulsE 2452 F7lslo] 55570l ¢l
Egete] zde feolgt Aols Jehich kA%
OLETF #H& vl Fgsie] g7t F7i=ARt
ado] ZAFE AHAAREE AgHAXE #HEst
7] Aztsle] 655730l tiZF]) LETO Feoll ulshA
QEaR7t ZHAs]H, o] A7ldle Qled Ag7t H
23193 X & o|F AT Vb= Jehd AeZ B
25 ey’ 3k 4] Aol oish4) OLETF
Ae 3057 2E] ulzFEcl ehir} golxln 555
7ol 315 800 mg ol4e] Wiz} 1o 405 o]
Foll= sk o g w ¥zt 717 (mesangial matrix)
I ATA 7] BEE Jebdck 70570
PAS ok A4 wiwo] AAl Aol =l
a5, Bu A A%Fe] A% 18 2
wrel FHoll ulel HelEQ &4 Ao} JeA £
Alo] Alslrla 2edA Qlck 3 oleldt &2 13
dog Q3 4 gkt olof] Wk ¥4 A
B3HAel 7oz AdgEloiz) s glow oo it 2
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G 24 FellAe] AN ool Ee) whe
Thy Shime] e WEe Bl B8] ARHEA
A2 A Gezd Q4w Aav) FunA ARze
7154 S0l olwiet Jeke TR SRlskaAt i
o). ololl = 9119 Tagel] ot A HEsk A
Az Aol mAE dake Aslaa ssick

CHat S Hig
1. 48l S& ¥ AUl

T 227t A3 AA 4FH ) JF P
OLETF FHE o2 slgich 5 A% 12:124]
ZH et F2 SAlE B Ydle uiE ANEsisch
7} FEE 36377ellA AT FHIAAE AlYslo]
e R A 19velE 22 657 10mte] (N
ZF 3nj8l, Z7eH 3ulel, AEwl 4nje)o) 1457
10vte] (= 3vlel, 7374 3utel, g 40}
BhXIEToR BRdch 7 ol 4T B8 Y
ke R Algshe e 3vlelel AT oHHIZ X8
e AR 3ulel 9 QleRleR K&l g
T il R AlRSlIsAch 68X 8T F QEd X8
T F 1vEle X8 455 Ageslgich

2. §¥ 22|

OLETF #¢] €3 Fele dzFolld 28 gle] &
7 AE ke dIE Algsisi e T ARld
74 "ds}Ael glibenclamide 5 mg/kge] B8ko
2 2% Tween-80 (Merck, Darmstadt, Germany)$} 0.9%
) A45E W 4ol 25 mikeE AR )
737 F4sde). lEFTolAE novolin N&- 8-l
sislel o oF 44170l Tk 2AE Biick
AT Htv A ARl AF2 19
T+ AEsPH A 2447k &g Bo} uriscan (%FA12D
o2 s} anug WA tEFT AT oM
Tolldd 15l 13] 7] e g evs F43%ch

3. HE U AT YRS 2B JEn clasl
Euls &3

FH 2050) HT FHek HAE Al daE

ke 19vkz]e] OLETF Holld Alglo] Aldsie
36%en 02793 0ol 27 AT B AR
£ Alggsigick 41 HHE ASARA oElEE
Aglo] 1370 o2l Sioll 23] Reell ] 23 gauge
g AMS3l] lecRRY] €ls wlA AlER
(microtube)ol] xf&sli slizlel-go8 (1:10000) 1ccs
Foidt o sle}2) lock e Agsiol WPE BugIc
ol¥ol 2 g/kg 82 50% EEFEHE AHUFE F
8 AT Sololgich. AT B 27} 1A} 2412
Floll AL 742} 1 ccA = AG3lsick APt A
2087} 4TolA 2500 pmeZ R4 Held Foll Hek
F-A17] (Beckman, Stockholm, Sweden) o2 H-Als1¢]
oh el e BT I B3 9us
27} 16.6 mol/dL. (300 mg/dL) ool 2417k ¥ Hrto]
11.1 mol/dL (200 mg/dL) 0|49 7S Wi Hchsl
R o|F I7HE W58 739 s AolE Akl
o} o] IS OLETF 3 STZ $) Shaedlol 4
Bohe A1EE ALigleP. dt o] Yol x|z
e As3 PAFE S ol83lod(Linco, MO,
UsA) @ HHlsg 48180k X8 657 9vle]
o 1457 100RIE 4] ez AT SaelA
2 Agela ole] Wk Rl XB Sy

4. AIE W AP

1) 7 639} 1477k 1B ¥ 287t Bke el
6FXE F (589 145 X E F (S0FH) ol ZE
OLETF F Eol|Al urethane (Merk, Darmstadt, Ger-
many) | mgkg $ko2 7k Fdslel wiaishn
)7} ) A2 homeostatic blanket (Harvard Appa-
tratus Co Inc, Millis, Mass, USA)E A-&slod 37C
£ ARk

2) vl A7HE Helslr] fal SEge mjyel
THSE ANl 2 F909] =F el B34S 1t
23k F 2 7R BT F01E AE =F AR
otk FHe 347 (fixen 2 Fel¥ F75E A3 Xol
5THE v dlo] AR B7le] 34 A2 nAs)
gt o] s R} FARA 2kE FHell =FH 41739
=5 AR S8 HREs S85-8 Tyt 3
2 mineral oil 20~30 cc ALE 22 ¥ vl #Hw|3s}
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ol vlAl 4 EFE 2 skl Hel sk

3) e AFsk] Sial w1 BAel Wl plati
num bipolar A} = (stimulating electrode)& AHX]
83 FE A7 TN A AT (recording elec-
trode)& ARG o]F FAo| Tt Foll ohA] F
HIF Aol A5 A5 AXIska 2241764 A
ASE ARl 338190k

4) i FFA] Hx HE A9 REF} angje] o
X2 Hd) AFA] AFAVNE SAs

5 A L A0S sl A5e] AP 10 psec
o) A5 717481 Azkeled 100 psec, 500 psece] 712t
5t ASE 7Riod A 459 Hol 2 A9l AF
(peak amplitude)o] YeR}7] AlRBsle= 25 AZIE
] (threshold) 2. Aslo] 2Hzhg ZA38191ck A=
Z7ke] 7ol thsted 308] AES] AT A 1l
28 B NES SYshch

6) AT WhE A A9) 4L Basb]
3 A= 717 FE 10 sec 0 & slod Ho 4k A
Si7} el Aol 243 7hEel 10uRES] s
2 308 AE AF F el g Belo] A4S
Y5 St

7 olgA A7 HE AL A8 678 A ot
2lsl A9t A 637k Basd @237 A
5 247} 334 Asgele] HTAE kT AR 1458
Al 10mkele] A9 AE 1457 2F B 5l
s0z:50i] Alsisick

5. ST L9 2

1) 7AEwglo] £AEE 1om Zoz Ago] A
WS 7kl T85-8 Heldt 5 A9 e
Felslgdet

2) 735 AA 71A157RA BEelsle] A 714 1
cm, 3 cmoll4 5mm =712 A Eelsleich

3) HE 4z} elastin 348 AlehalaL el 2£47]
2 Z7te] W79 4dlE S Ao E e+
S 2R3k (LM 10 X40).

6. AF Zx|o| HE

AlALzA-S 1X0.5X0.5 cm*e] =7)2 Halsle] HE

AT} PAS QS ARgstol AAl S EE vl
BIHLM 10X40).

7.2 ¥ EBA

AFAT L HFLEFT HAZ Fklgln 74 #
7He A= w2 BAMNE AABsle] RFlslen
AR FoAL p<0.0sE Al

#d 1

20500 AJegEt 7 3l thdsl BE
OLETF #Fol] BF iihg ER1F o Qloi o]
F 365l Al A+ g3l AR 200}
BF 3hg Ao} o] 739 "gdF4Alsliz
(GAUC: glucose area under the curve)2] Zile= A)
Tl felgt xelE viERAA] igiet (i 814
+57 mg/dL, 77 AL 824+42 mg/dL, Ql&alF
811+69 mg/dL). SHA|F X8 63 F9l 42F2HHe|=
65 X8 Foll AJRMEE A R} AL g% T
3 SAHAL izl vl kAt a7l
A G L5 AP gugle 4aE Bl
th (= GAUC 837+101 mg/dl, 77 <Al GAUC
743477 mg/dL, 91EF GAUC 703+55 mg/dL, p
< 0.05). ¥ 145 X85S 50| 7 g}
AT 9% Tug TASHAXE (145 A5 o
ZF GAUC 907434 mg/dL, ZAF FAF GAUC
771448 mg/dL, Q1Ea)F GAUC 776487 mg/dL, p<
0.05) 22 X|gelld izl vlah fefslA] W2
HF EEhE vehigich 3 AlFe] wishkes A
ERTA XE 65 (740 g)9} 145 (790 g)ol]l vhE
5 ol (=7 63 555456 g, 143 500+45¢, 7
T oHAlE 65 573448 g, 145 573464 g) vlslo]
o3k F7HE B3l (p<0.05) (Fig. 1)

36570l AleEEE AT 3 Fab AAE vEeld e
FHlsolldE BFollA Q1E7 Bulse] A3t 3
ERda Al 7kl §-2I3t Kol & vebiA] gksket 3
Ak 65 X231 253l AEATNA Rt
Al 2 dgdTAsEAe] Ay} vehdo (hzd
IAUC 2.01 ng/dL, 73+ <=~ IAUC 2.46 ng/dL, 3l
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Fig. 1. Body weight change

Change of body weight in the insulin - treated group at the 44 week.
(*compare with OHA vs. Insulin p < 0.05).

Table. 1. Threshold of Sural Nerve after 6weeks Treatment
There are no Significant Differences in three Groups (n=3)(p>0.05)

CONTROL

OHA INSULIN

Mean+SD 1.0912.36

0.68+0.23 0.5012.05

Table. 2. Threshold of Common Peroneal Nerve after 6weeks Treatment
There are no Significant Differences in three Groups (n=3) (p>0.05)
#OHA: Oral Hypoglycemic Agent

CONTROL

OHA INSULIN

Mean+SD 1.56+0.52

1.11£0.20 0.76+0.15

%2 IAUC 3.73ng/dL, p <0.05). =8k 143 X8
39| 714 Adex] o gL =TT
AT FAIZAE AshA Zstslo] A&l X HEoll
uls] FolsbAl Witk (147 X8 W= IAUC
0.89 ng/dL, 77 <FAlF- IAUC 1.73 ng/dL, QAT
IAUC 9.58 ng/dL, p<0.01). 34k QgaiFINE 7
T 23t 3 A7l vk QEw] Bulse] Sl #E
=)A) olgke} (914wl Ohr 6.415 ng/dL, 1hr 4.24 ng/dL,
2hr 4.28 ng/dL).

218l w2 g 249 NFEZ A3 24X &
W A evke tlzTs BT kAR A%
Stickoll4] Al 4+2 1718 o] 32] thill 2 #RjIso]

vee ubd Qgsiddlie X8 39 FRE AFE
Aleggt A a3o] $AEA) ke, hillse
ZF, AT AT, AEHT B5ollA] 385 42F, 46
Z 1] 5030]| uriscan A 4+E thillky] X|GHog
F4=]9ct

A7 Ax A 657 X & Aol AEATLS v
A7 (0.50 mA)Z & u]FA7 (0.76 mA)ellA & F
Zoll vla) (2T 1.09mA/1.S6 mA, 7B+ A
0.67 mA/1.11 mA) B5F 7P U QX & vEhilevt
A 9o gilrt (p>0.05) (Table. 1, 2).

ARAE A 2 AR w1E A4 145
2 gAlol| AEATE 27w AT FAEEe} Hd
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Peak amplitude of sural nerve

Peak amplitude

conirol OHA insulin

Threshold of sural nerve

Throshold(mAmp )

control OHA insulin

amplitude at lower threshold (p<0.05).

Peak amplitude of commen  peroneal nerve

m

"

S I A L L = B

Peak amplitude

OHA

confrol insulin

Peak threshold

Fig. 2. Threshold and peak amplitude of sural nerve after 14weeks In insulin treatment group, there was higher

Threshold of common  peroneal nerve
mA
5

OHA

insulin

control i
|

S i

Fig. 3. Threshold and peak amplitude of common peroneal nerve after 14weeks treatment. In insulin treatment
group, there was higher amplitude at lower threshold than control or OHA (** p<0.05 compare control
vs. Insulin). Control: no treatment, OHA: oral hpoglycemic agent Tx, Insulin: insulin Tx

S Agle] 21Zo] FekslAl EU3L (HET: 3.79mV
+0.83, 73 kAl 3.92+0.72 mV, QlEE 643
+0.50 mV, p<0.05) o]& WAAFIE A=A o
2 QEATo (NZT: 3.88£1.02mA, 77 oAl

F 2514037 mA, Q- 0.9740.36 mA, p<0.05)
7V D9kek (Fig. 2).

A3 AR A 145 A8 Aol 5 4B F
H1E A E AEATL hadst 7 TR
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Intimal thickness of carotid artery

(nm)

R e B &~

control OHA insulin

Fig. 4. Intimal thickness of carotid artery after 14 week
treatment. No significant change in three groups.
n=3)

o o] $E9e FEo] FolelA Foksl (i
27 393+0.12mV, ZAF <HAlF 4.77+0.48 mV,
ol¢wlF 5.95+0.88mV, p<0.01) o2 Jehi: =}
= 9x& dgATol (HNRFE 4.54+1.15mA, 7
T ohAllF- 2.9340.15 mA, Q& F 1.1040.49 mA)
7 dde} (Fig. 3).

73 Jete] e tizgeld B FAR e
(N=F 7.60+1.89 mm X107, 77 <FAlE 6.11+
4.14 mm X107, Ql&2lF 6.76+2.46 mm X104
il BAE FAL glsict (Fig. 4, 5).

Al 239l Aee BE Tl 24X7F A4
A 38F, 42 463, 50F0]| A<&A thilnT) 4+ (>1
g/day) 2 ZA=Ia el 22 gl nlsdl skA
o] =it (Fig. 6. A, B, ). ‘

o g
2 A7E Puvt S¥e 2aE FuAlolde <

€ PoleH BT gt Aol o Ad 2
FollA| AHRr A2 S Bl Widslke 205

Fig. 5. Intimal thickness of carotid artery. No
significant change among three groups.
Elastin stain, LM 10X40 (A: control, B: oral
agent, C: insulin).

o vk AR ee] 3650 AlgE BT
ARY ¥F Exg 9 QFANY BIe 2T
AT P U AEVT FAHCE FI8 Hol
& HolA ghn, =% Pt A9sigle A A
263 o 1472 AT PRt AAY BTAR A A
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il . ¥ W e,

Fig. 6. Kidney pathology. Diffuse glomerulosclerosis
observed in all three groups. PAS stain, LM 10
%40 (A: control, B: oral agent, C: Insulin).
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) olulE o] 7 P& AR 7 Foll A3H 3
o] $7} Aol n 71 Aol AP o}
HlEkEs} G Adelgls Fo) MFe vl ¥y
A ko o Agke] B3 7A Qe B
Fo| Aoz yoglel AzEM Hulse] A
o] 94 Agsigloslet Agdch =i 65 UEd
A &FA 714 QQerdxrL A4 ZAW olf2E A
Holl4] Agsl clgel HASAY Q&7 YAl 7
Ql4ralol] HjEolHg]l Aoz ol A% stz Foigl
7MY Qlerwln} Tkl ofdt Aoz A7k,
A7) BB F2 QEEAo] Weles As]
= OLETF #¢| 7$% 375} Xgo) wel g}
AYPSHA 2 ko] A&AG o] 54 23 B
Pl thi Holrk Ve Qlial BulA Aaske
374 158 Pz S4o] Agsloie ¢ F U3l
t}. 7122 A7olAE OLETFS] 7% dxv} wulst
WA gxjo] wkasle 555 o|4 Aupd HEAE
A% 9 QgEl Bulse] Al clgrix| gl @
ko] zAoll A7t YUekT Bk B AYAAE
£9g ALY PN 23] 7Zo] SHol T of
24 g =4l it QgD A #Y S ¢l
ek
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4 9lgick BE BuES OLETF #Y 7S W=7
Q1 LETO Fo| vlsl| A5 555E€] 40577oll:= 200 g
ol BFAIY F7P7t el weont v} Wulsl
o] AdlAl= 55F70le 299 A&t 519 A4
7F vehba 2] e} Qlewl Rulse] Al
A AE Haglcl oluff g® X871 93]
AEE RS AFe S7iE 7 ee Ag Badgl
v} lek Qlgelielld] Uehd o8t AiF Sl 4
o] 243 AFe] Frls ARIAE vehiicka A}
gxlojAc?.

AR 1457 X EF A3t FaHA] A5
A dEHx sl Az 2t ole) 8547
A= ARAAEHAE Y A59] IX 2 Ho]
AAES elle] 5ol g17bslA] kgt
o] Az duHA AES 7153 43E Jehie
ZAoltk. 7129 A=Y Al AAZ 74
% Be2E 1Y gi] o2 Ao R duvt
ek BBIW H AHislel o] 7ol A%t eyt
A W} 5 NCVASH 3 S90S 2hdv) 2]
gt 1893 1y ae] 7 2Hlel STZ #9| 7%
= 72 HIEE 75 olde] £ REE A
¥ 9ol EH2F db/db mousert WKY/Nep #¢|
A9 5 NCVE] #sle} ] 733k Seishy Wzt
Z7o] ARFJE M0 B Aol ARY P
ez A2 ok A% AT AAA QgalTol
A AEF 25 W RS 7l 935 Al
th olE AZE2 7lHoZ= A polyol pathway
3 2 TR olgAl P 24 Bqoz
AgE elgdl 2L AAAE E3 HR]of] Ego]
Hrl= Bax 9dglth

A E Al A5l gl Qe 3657HE] A
Pk 24217 gxkEke] HAAE X8, dET
REFollA] 244174 Foke] Aol dipstickg AME-%H
okl HAG 4+ 7o Ui e-F 1g ol &
chilo] ZAEl= Ao 7 AWZEQct H2t A F BF
oA FmHAl A5} B3 AEA W 9 A3
A o] B4 g9l PASHAHAY oA FaEo]
Pa=glon B AbkEel A 733y =9
3 Al F7boll WE] 22§l Hol Baw

A ggich ke B oA E ofeldt 2Rty dple]
BRI ol At A A7 A AATH)
H3ZAA HolAl= 454 Wl fibrin cap (§2)
Z: hyaline)¥} FAF o2 Jeldch B dA-4A7
oAl SarEA AlZo] mlAl shlir obd A g
Wy 2 Agsls A9E QX ol o Yoo =
o) Alabe] el Rolu} ghujxezke] Hololl oga
£ X% 23 ARE vehlich ofkE 3677l
Sizo] W Al EZE ofu] APl AU o]
A 812 axbi 3+ ol 2SI itk ololl R
A7 Bdel Waw 27] Pizold Ao] 2z o
WA Ak Heked W €Y 24E WY Aes
b 73] hast ATA £4 AEs} ksl
Ag Bagt vp AT ol A7) P YA
ol HEEE Rolx APA hEZo] wikel A=
Qlal X7k gy A1Ze] Mely 7ol Jere
27 op=chm Y7k

s AR WS clgale] W] (63)
5 A7) (1478) Soje] A$ 7 A 2ol Selek Kol
2 HolAE glshth. ublel A$ A4UXEE
T ShZol Uit =0 bl 2S9hE B AE
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o A8 i Ut SAE 248 2 Qlgle oM
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A Aze] APHEE T RolE UehlA g 2
o vehdeh AT di AL Alw 71E o
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Roll 147l N8l ofED sl ol UES
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ARt Fize] ghFe] wAs 2 vt APl o
2} 365 olFolle AiFo] Zhasn AR Fulgol
Aslsle 13 gue] BdE 3 S4o] viAlE A&
& 4 Aglek. o] A A& ISk ARl =
$ol = AEeadlel 38 gretAle A=
g 2ol o w3t et AERl Rl
ZAsh} el A Aol T3l A9 gigies
Ql&dloll o3t X 8v ¥9 =4 9 87 Fhis} 1Y
A ARAZS 7153 Al =20] HAZS ¢ 7 3
et olg} Al AEHALE A AT 78 A
ol B3 gFe) Hedel] thele] mlsdt Aol
Ae] S Qa7 FoAToA o T SAIRH
o2 o) gA FrtEIgert Al g T A
EQ AT e FAle 2 Fe AR Aol
bRl gdgiel Qe XgdmE A7 & F
ol o B uliFollde] vt dastelet Asd
t}. oj¢} e ATE F3hel & ol ARY FixollA ¢
F3 Fulzo] Al A7l dEd Foi7t a7
Aot A Z7t 3 AFS S Ao B30l
slelet AgLc

2 o

oIHY: AP <ed Hulsel AR
OLETF (Otsuka Long-Evans Tokushima Fatty rat)-$-
A HollA Q&wl A8 Y AT st Age] B
A AZZ gl e} Azl vlXE ek
dotR 312} 3%k

CHAF 9! Wi OLETF 3A4#E 27 dl=d, 74
F& g3 elAl X8, UE] XNEFOE 65¢
1457 %) 83 Fol| AF AT AFAE AAE Al
el AT 35 Belsled 223 el v
Zslck.

ik 1. X 8T BN ¥F ExdXe 544
o8 2 gA tizgEr} o) Xol& vehhigict.
E3)| 147 R3TFo =T GAUC 504432 mol/L,
77 SHIE GAUC 42.9+43.1 mol/L, Q1&3F GAUC
43.1+3.4 mol/L, p<0.055 el

2. Qg Eul5e 14F AEd XETA dE

AT AT feldt Frh WEEY e (H=TE
IAUC Ohr 0.89 ng/dL, 77 kA IAUC 1.73 ng/dL,
olgalF IAUC 9.58 ng/dL, p<0.01) ¥F ¥} B
shR o)l Tt Aol whE QdER Fuled FE=A
olgku} (Ql4e)F Ohr 6.415ng/dL, lhr 4.24 ng/dL,
2hr 4.28 ng/dL).

3. 4 7|7HERt QlEdl XSl felgt MFe
Z7HE Bk

4. ARPAE A £72 X8 65 A7lolle Al T
Zhel] fo3t XolE BolA| Ygkort A& 145 A7)
ol A&’ XgaFolld A7 B3 A2 AT 94
7b oA Jdeka (| 54179 X =T 3.88+
1.02 mA, 77 SHAIF 2.51+0.37 mA, Q13T 0.97
+036 mA; En|ZAAe] 9], tizT 4.54+1.15 mA,
AT okl 2.9340.15mA, QUET 1.101+0.49 mA,
p<0.02) olol] ksl 7T FAlRFolAE thzdoll vl
Frelgt ZelE eRiA gigiek

5. X8 143 Hd 549 (evoked potential
peak amplitude)9] AZ-2 Qg7 X FllA fel3t
Al =9k (u| B, 2T 3.79+0.83 mV, 7+ <F
AT 3.9240.72 mV, AETT 6,43+0.50 mA; x|
FAA; dl=FE 3.93+0.12mV, AT Al 477+
0.48 mV, Ql<glF 5.95+0.88 mA, p<0.01). ojol} HF
&) AT AT felgt XHolE VERIA ekt

6. AT 717+ Bt A Huiatat Al =2]e] w3t
£ Al f2lgt 2lol7t ik

R ] Fuds Fel A7l Ay
OLETF ¢4 #ollA 38 7Hel= AF 749t
Q9] Ful5ol Aa=y o] Ay AduAX 7l 7
A ARZF] APg AN T e AeE 4
a5},

o2 d

1 98] W) wee] b B4, 9 I6:
163-174, 1992

2. opgS, fuT, Y, A, WA, AR,
A4S 2 cleu|olEy Sy BRI e
A AEF A4 Bulsel wWsh B 9:217-
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