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Abstract — The aim of the present study was to investigate the effect of Palmiwon on the type 1-prediabetic
models induced by streptozotocin (STZ) in RINmSF cells and HIT-T15 cells. Palmiwon increased the cell
proliferation and insulin release when pre- and post-treated for the STZ-exposed pancreatic beta cells. The cell
proliferation and insulin release of these beta cells were measured by “H-thymidine uptake and RIA,
respectively. We also analyzed nutrients such as sugars, fatty acid and amino acids and minerals containing in
Palmiwon using by gas chromatography, amino acid analyzer and AA spectrometer, respectively. Palmiwon
seems to have protective and recovery properties on the prediabetic model in cellular level, which were
ascribe to various nutrients and minerals containing in Palmiwon. From these results, it could be suggested
that Palmiwon may be available as preventive and therapeutic prescription of type 1 diabetes mellitus.
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JBKTT-E SHETENE (Park, 1978), WEZE4E(Heo, 1979), 75
SEAf(Hwang, 1989) Soll S%slo] glem, 4], Aok,
A, WAL, B, ek, AX), 2AZ FHH gk
AAvke] HERVERS AR, £, 4t *V‘ = f‘ﬁ&ﬁ
HEERE A Foll ok 35 171
o, dal, a1, 532 BlEtt sBbE FREE Bt
WL Ak, B2}, AR, EebEE MERT it BE
FEFBED 1EF Fol leta ghoi(Han, 1988). jUBRITL HAH
Mo BERE, PRERE, BILE, HRW, HEE, 2
I, il o da] AFEE 5L gloh(Park, 1978; Heo, 1979.
Hwang, 1989).

RZ7A] 2] #v]y] e d7ES v Steptozotocind]
2Jgt A iy WAl e] g zh4(Shin, 1994;
Kang, 1993; Yama, 1981), Zjohillx A= e 2 4}

712 2] %ol thEl A (Shin & Kim, 1982), A4 w3t

* To whom comrespondence should be addressed.

o) WA oI EERho ct al, 1984), A2 v AT HedA)
Fd| 1]z)= od8k(Lee & Rhee, 1994), In vitro 1 Z=4 2t
£-(Lee & Rhee, 1994) Fo| W 775 0o] glr}.

2 AeAe oln] Bud FvH9 sgnd sk
(Shin, 1989; Kang, 1993; Yama, 1981), ®®} Za}-4(Lee
& Rhee, 19947} AN Eo} w G A Zel] el 2HE(Lee &
Rhee, 1995Y5-2 =3}, Al E FEollA] sweptozotocin®
2 =8 A 18 ww Agrd(Lee et al, 1997)o) gt
v 55 ARG o, B A ARgak geld

2l o] olubA] B8 BAFGIT)
AE A

Al2}

218 o)) A8t Aok RPMI 1640 medium(Sigma, USA),
Fetal Bovine Serum(FBS, Gibco BRL), Penicillin-Streptomycin
(Gibco BRL, USA), Streptozotocin(Sigma, USA), [methyl-
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*H] Thymidine(Amersham, USA), Insulin RIA Kit(Eiken,
Japan), Rat Standard Insulin(Novo, Japan), Trypsin EDTA
(Gibco BRL, USA), Scintillation cocktail(Aqualuma Plus,
Lumac, Netherland) Zo]u] 12]9] Aok EF 2l <o FA
oS A3l ot
A2 =A|

Zv]9) 138 A3l 2 10009 2F2 rhsle] 34
7k 7¥2 FE9) o] 2ENE oAt 1 o HE Ro-
tary evaporatorE o|-23}e] 124 o] &=ko g 7t =
A7l &, FE NS Freezing Dryerol| 4] 4 AZsle] B
sk o]gA shed olql Bul) AzEWE st
o] KRB(Krebs Ringer Buffer, 129 mM NaCl, 5mM
NaHCO,, 48 mM KCl, 1.2 mM KH,PO,, 1.0 mM CaCl,
1.2 mM MgS0,, 0.2 mM glucose, 0.1% bovine serum al-
bumin, 10 mM Hepes, pH 7.4)o] o]z 0.2 um filter
(Millipore, Molsheim, France)2 £3}4]7] & A 5% AR5}
At
M= bk

A E£55 ATCC(American Tissue Culture Collection)o]] 4]
F4l5k RINmSES} HIT-T15 Al £2 A8 o] Ahgshgic). 5
F o} BB oA FaNgl AR Wleld) 23 RINmSF(Varey
et al, 1988)2} HIT-T15(Regazzi et al, 1990)|F= z+z}h
10% FBS, penicillin-streptomycin(100u-100 pg/ml), 5.5 mM
glucose”} Ff% RPMI 16409 2] (complete medium, CM)
oA 34 ZFA ez A wiekstdHA] 37C, 5% CO, in-
cubatorelj 4] -2 Al ). AE-2 s of Y 12dA
mofE AEE KRBE 23] A}y 025% Trypsin-EDTA
Lo g2 HEE BAA 5x10° cel/ml £ F 2] A X E 12
well platee]] £=8t57 QFAI BFA] 7 A A o] ARg-s}odct.
Zn[Re| st

#) 2 e 23 (RINmSF, HIT-T15)e)4) STZZ -3
P A9 2o o Be99 538 Yolur] 919}
of, STZZ iy A9 wdle 1Er] 7 m= Fof 2ol
Qe Azt 22k Wehd E56] dFle] STZo] o
g Fny AFwde o] Raug gy md 34 A}
23 Fx 2 (Lee et al, 1997)7 STZ ] ¥HH (Eizirk et
al, 1987)0] we} SHEQic}. =, STZE ALgsly] Wiz A=
o] citrate buffer(10 mM, pH 4.5)e]] =<1 &, w]g] 1]¥ A
o] A-L-A7]2 37T, 5% CO, incubatorel|4] 30871 afj<f
stqirt. Hulsle] STZR fFrse AE4Ee] Al 13 T
] A s tsle] oFETr} 9lEA] 9] o F-E alol
7] 15t A& ule] EulEl AAAEZ 4847 Bud &
Fr e Fud | wiR] el A wieksta STZE A eldd
=, A% vt 29 sl BuATe) Az 24 A=EE
ZAsle] Fu|de A 18 g o] ofgl ok =5
2 Arsidct = Zo]gdo] STZd) Abalsl wiebdze)] o

slo] BE me= 25 22 e oleR ] o iE o
olx 7| gt AgL STZ| ml2] =FAIZ] HA velAE
= B T = Y vl vhA] ol A 4841 7F vl ok
g3, e’ #u|d AxEY A=E S5k
MNZEN

wWetd| 2.9 A ZZdA A E= thymidine uptaked 2.2
A3}y Tl (Rabinovitch, 1985). AE wiokg vlx]7] 244]7F
Aol viekdiel] 2 uci®] methyl-"H-thymidineg 23 wjof
@ %, wiekdle] J2ae Wl PBSE 33 A4 the,
0.5 N-NaOH 500 uiwell-g Ho] AZE 2AZhc) A
L L S 2F 4L o2, 889 200 WwE ] 3led Scin-
tillation cocktail(Aqualuma Plus) 10 ml-S- 17 B-counter
(Beckman, USA)Z. 3H¢] QA EE 24315}

Cl=El 2H|

] AxE i w (RIA  radioimmunoassay)
o7 239 r}(Johnstone & Thorpe, 1987). 2+ A& =4
o2 ek WEALZY S PBSE A B4
of PN A4FAS FHAEZ 200 plwbed] H3psdct.
Standard 2+ F JEHe A3l e, 7+ T=H stan-
dard solutionS- 200 ulftube® #3}e] standard curve =4 ¢
Ag-8lgl ). AntibodyE = guinea pig antiporcine insulin an-
tiserum-S A-83le] Al 2 25 el g9 22t 200
W geich. 7)o “Linsulin 24 7k ATkl 200l
W ggen $ Plinsulin 3 2] 54 A2 AP
ol & Plinsulin®k 200 pl Eoie}. 2 Al @S- 2k EEA
w8 sl A-Zof|A] s} BRx] e F % “Linsulin 27
4 AT ALz veR] Al e 4SS e ukE-
3}7] 938 Plnsuling 7]%e] A8t v} Linsulin-an-
tibody £2] radioactivityZ y-counter = &3 s}93c},
TnjElo] AEHYE £

B Ago] Algst Ful9] ok e WE 2T
AEEAE o o] W3l

Ch(Sugars)

A BE 70T F8AF)A pyridineo] §-5]4]7]: HMDS
(hexamethyl disilazane)®} TFA(trifluoro acetic acidy2 715}
o] TMS #-=A|8sled Gas Chromatography 2 HA5}gi e
o 24242 ofg3) 2t}

Instrument HP 5890 series II

Column SE-534 capillary column
(30 m X 0.20 mm ID)

Detector FID

Injection teop. 270TC

Detector temp. 300C

Initial temp.—150% for 5 min.
Program rate—increase 7°C/min.
Final temp.—300C for 10 min.
Nitrogen gas

Flow rate—1.5 ml/min.

Column temp.

Carrier gas
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X|HHAE (Fatty acids)
7AxE A|EE Folch® (Folch, 1957) 0.7 F%3le] Gas
Chromatography= o]-8-slo] A|ulibg o}ea} e =70
243151t

Instrument HP 5890 series II

Column Fused silica capillary HP-FFAP
(25 mx0.32 mm ID)

Detector FID

Injection temp. 250C

Detector temp. 280C

Column temp. Initial temp.—1607C for 2 min.
Program rate—increase 107C/min.
Final temp.—240C for 10 min.
Nitrogen gas

Flow rate—1.5 ml/min.

Carrier gas

OO’z (Amino acids)
ZELAFE 02 N Q44922 147} shakingdh =}
2 millipore filter= o3}s}e] olm|i A} FA)Q Aoloz
AREEle] olElle) Zhe AR BAE)

Instrument Amino acid analyzer

(Pharmacia LKB 4150 alpha)
Column Sodium 4151 Series II(Pharmacia LKB)
Flow rate Buffer 35 ml/hr., Ninhydrin 25 ml/hr.

Analysis cycle time 72 min
Column pressure 80-130 kg/em®
Ninhydrin pressure  15-35 kg/em?
Column temp. 53T
Reaction coil temp. 135T

0| 4| £F(Mineral)
AZEY A5 2 €5FFF Folw SN2 3

FA71 F AA spectrometer® AR§sle] ol FA A E
Pt
Instrument Unicam 929 AA spectrometer

Current fuel flow rate 1.2 l/min~4.5 l/min

Flame type Air/Acetylene
N,O/Acetylene

Gas pressure (psi) Air—30
N,0—40
C.H,—10

EAIAA

EA =]l = SPSSZ R 18-S Al&-8le] Student's unpaired/
paired t-test2 74319l 0 f-o]Ee p<0.05 =+ p<0.01
= s}t

Al &
=

]

=i

HIT-T15 M|Z0A STZOZ S&E&F Syl Al mdip)

CHet Zo||o| det

P26 A #A wlelAE HIT-T15 A ZA] strep-
tozolocin® % A 18 A wtxr A8 2dS F=8 o I
ul#]o] streptozotocinel| &8} WE}A|E Alslof ojw gl <8k

= veld = U=AE et xS gl #v)of Alzg
Ad-& ZAsle] dolEgl), Steptozotocin® & FFEEF A
e A wde] g gelle] &t g & 535 3
Eslgic}. oubkE A (preventive effects)2 dolr 7] £]5)e]
Tvl ] - vl A ellA] v eFed WlebA 27} s frdlA)
°ﬂ E22EAE “H °]-4 FHLERE B = AHAEES

Hleba| 22 2l ool Al Z8AE Al 2alEY

, B2 _E_L]—(rec,overy effects)= HElA EE A 18 wx
fEA 9] streptozotocine]] WA wZA)7] F Fu|e]
Ffr A A wekatel welA| 22 AEZFA A 2H-E
]-ﬁ’"(repair)“—‘ 3] B (recovery)== AEE G4 s
<} /‘ﬂ A& EAste] dotrgfet. Bl - wiA] e
A 2] wljokgr HIT-T15 A E-Z streptozotocin &2 F-£.5]
= ‘%h_ﬁé A Bl S8 FA(Lee et al, 1997)o] wEA|
F)H )l ) wiR] oA wekst ool uE oo
21 100 ug/ml, 1000 ug/ml ¥ =2 =g |4 z+zt 12%,
35%9 oA UE AEZA Z7PF Vebges, oed 2
HlE Fr4 1000 pug/ml F= A]TlA foAd sle &
715 vrehul i (Table 1, TI),

Streptozotocin®. 2 A 13 & Bx A3 =do] f==
HIT-T15 A EE Fvlel §-f ai=] <A vhefdlE o strep-
tozotocin €42 2 Rg] wefA|Z7} Orht 5]EE = 9l=
72 A5t Bojdg 100 pg/ml, 1000 pg/ml FEE
2|5} streptozotocin @ & LA el H]E AlE
gxlo] 70~80% 2713l e wl, elgd 2wt 10~20%2]
Z718 Bl Feoldgle 3 EET(recovery effect)7} 1A

oﬁ,ua

i

Table I. Preventive and recovery effects of Palmiwon on the
cell proliferation by *H-thymidine uptake in STZ-induced predi-
abetic model of HIT-T15 cell

thvmidi
STZ PAL ON H-thymidine uptake

% of STZ onl
() (ug/mi) P treated groupy
pre- 0 0 3909+£154.7 normal
treatment 2 0 2355+87.1 100
2 100 2641+81.6 112%%
2 1000 3176+132.5 135%*
post- 2 0 2930+ 88.3 100
treatment 2 100 5102-+109.1 174%*

2 1000 53154-128.7 181%*

Significant differences (*p<0.05, **p<0.01) compared with STZ
ouly treatment group. Data are the means+standard deviation
of three independent experiments.
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Table II. Preventive and recovery effects of Palmiwon on the
Insulin Release by RIA in the STZ-induced prediabetic model
of HIT cell

Table IV. Preveniive and Recovery effects of Palmiwon on
the Insulin Release by RIA in the STZ-induced prediabetic
model of RINm5F cell

STZ PALMIWON Insulin Release

% of STZ onl
(mM) (he/mi) ng/ml treated group !
pre- 0 0 7.26+£0.43 normal
treatment 2 0 6.05+0.10 100
2 100 6.334+0.25 105
2 1000 6.59+0.12 109%*
post- 2 0 5.65£0.50 100
treatment 2 100 6.921+0.25 123*
2 1000 6.90£0.25 123**

Significant differences (*p<0.05, **p<0.01) compared with STZ
only treatment group. Data are the means*+standard deviation
of three independent experiments.

=] ¢iti(Table 1, I). ¢]2|3F HI}= streptozotocin® 2 e}
A Zol =244 718l7] Aol BR8-S Azlshe AAR &
o]l ¥]3| streptozotocine 2 wle}A] T £ARS 717 &
Zr8lE Alsle A7 A} oL dAAE ek
H2od Foh "ol $X8 249 A A Z24-L strep-
tozotocin¥} e )& A=]shA] -2 AN =T Bt HA
F& ANE Bl Fglond, eyl ¥n)e A dE2Tel
A= 7g Vel olx el AE A
Jed FH7F AFsA dASRA = @ A 2o, vet
AZ7} SA=7) Akl o 907} sisisi7] A
717kl A 18 9w A A)7)(prediabetic stage)ol s =
e fAsate] el ¢ 7 (Gepts, 1984)7} FHade]
PR R B p2 L I

RINmSF cellOfAM STZ2E RESH SHa A 2|

Table III. Preventive and Recovery effects of Palmiwon on
the cell proliferation by *H-thymidine uptake in STZ-induced
prediabetic model of RINmSE cell

Insulin Release

% of STZ only
treated group

STZ PALMIWON
(mM) (ug/ml) ng/ml

pre- 0 0 8.5610.16 normal
treatmeni 2 0 5.80+0.23 100
2 100 6.30+0.38 107*
2 1000 6.96+0.36 118%*
post- 2 0 5.554+0.22 100
treatment 2 100 7.59+0.17 137%%
2 1000 8.05-+0.37 146%%

*H-thymidine uptake

STZ PAILMIWON

(mM) (ug/ml) opm % of STZ only
treated group
pre- 0 0 4467+145.2 normal
treatment 2 0 2097+105.9 100
2 100 24494-76.9 117*
2 1000 2595+70.5 124%*
post- 2 0 2792+116.2 100
treatment 2 100 32224.199.5 115*
2 1000 3918+132.1 140**

Significant differences (*p<0.05, **p<0.01) compared with STZ
only treatment group. Data are the means+ standard deviation
of three independent experiments.

Significant differences (*p<0.03, **p<0.01) compared with STZ
only treatment group. Data are the meanszstandard deviation
of three independent experiments.

Cist 2ol e Hak

Table III¥} Table IV= RINmSF A 3E6]|4] streptozotocin
2R f=e d Guy AFEde g Brje] ok g
3|5 2AE gol Aotk el x| A E rFslr]
Aol gl Frld i whA oA A] whefgl vetA 27} Fe
B fakala} streptozotocindl] mEE Y-S ) sireptozotocin
e = Fe B e R e ARE vl x2] dE™ 2y
T AZBAAE A8l APt Ak ER-E Yo} B9k
t}. 100 pg/ml 3= 1000 pg/mle] Lojslo g wle] wjokd
RINmSF A| 2 d)z7ell v]s) A 2842 22 17%, 24%
27} Siglom, A&7 BHE 47} 7%, 18% S7hssc
3|82 & (recovery effectsys #leld 28 A 18 e
g7 Q] streptozotocindl] WA =&A)7] & Lol g
Bl 2] ol 4] aoksle] Wit £ Asl| Z4E] 3 EEe ARE
orolr glrl. RINmSF H|Z2 streptozotocin® 2 &g} 3,
Zr| 4 g wi R el A sl eFale] sl v Al Ead 7
Q€ B 25 fo4slE 27HE deiieh 1 27}
A= Fu)¢lS 100 ug/ml == 1000 yg/ml TE 2. A2
shH A Z Fa)o) 742t 15%, 40% 718kl o, el &
)= 2Zbz; 37%, 46% Z=7Vsleivk. HIT T15 Al Ee4] A
RINmSF Al E oA e AESA] Y qlga] 2] digh 2
s19] Fxe] o} A &3 woy WA =A) Vet
=, 2 38 Jes AzdAds el e 2T AAANE
Fol 2AsHE e Bel T4t
To|2e| UHME

STZo 2 frdh iy AE R

hated frelajel &t
£ vehis 2ed #5329 ¥F A=

ol th3te] o
w7] 23] &,
Akal, ofmliatl, volvl2e-g R4Sk @ 24 E S fue
tose, glucose, sucrose”} F¢l=lgl.er, 15 fructose §2Fo]

Lo
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Table V. Contents of Sugar in Palmiwon

Sugar Contents (%)
Glucose 11.0
Fructose . 24.5
Sucrose 3.60

Table VI. Fatty acid composition of total lipid from Palmiwon

. Contents . Contenls
Fatty acid %) Fatty acid (%)
C14:0 Myristic acid 3.97 C18:1 Oleic acid 2.41
C16:0 Palmitic acid 23.61 C18:3 Linolenic 1.36
acid

C16:1 Palmitoleic 12.72 C22:0 Beheric acid  8.21
acid

C18:0 Stearic acid 7.75 (C22:1 FErucic acid 3.46

Unknown 36.49

Table VII. Contents of Amino acid in Palmiwon

Amino acid Conients Amino acid Contents

(mg/g) (mg/g)
Aspartic acid 0.44 Valine 0.012
Serine 2.00 Cysteine 0.026
Glutamic acid 1.80 Tyrosine 0.60
Proline 0.12 Lysine 0.024
Glycine 0.14 Phenylalanine 0.16
Alanine 1.16

Table VIIL. Contents of Mineral in Palmiwon

Mineral  Contents (mg/g) Mineral  Contents (mg/g)
Ca 9.457 Fe 0.016
Mg 3.526 Mn N.D.
K 27.840 Zn 0.129
Na 4.774 Se 0.025
Cu 0.006 Cd N.D.

*N.D. means No Detected.

7V wgkch(Table V). B9 opmiaAt 4 A= 115
2] olu=Ale] fElo] glgl e, glutamic acidZ} 714F Tro]
g5 919132, valine, cysteine, lysine, phenylalanine =} -2
G4 oprlal: FirEle] gl%deh(Table VI). A k4ke] 4
ZA 7= Table VI 72 ™| palmitic acidE ¥W])E3F 8717 =
Hhibo] 27w gl Table VIO Zwjiviel] -2 sz
& EA45t Ao}, ZHgo] 27.84 mygo = T Wo| A
on, 18] 4, VEF, shdlE, ofdd, dHlw, 2 F
e el ®, ke Fle S HAEEA Rt

i

L)
|§&

o

o]
o #

Winkel¥} Pipeleers(1986)efl <]s}™, el =il welAZ

E44 el alloxan, streptozotocin® 8 <=AS Hb2
Al W ebA| = whol 742 ZFsle], W FARelw| =, £
2, Bletal Sof] o3| kel wiebs| 27} BEeiA 4= )
k3 g} ofe]] o] Aol A= 90% o] wlebA E7k
A3 E S o Wl Qg ey Pu el obkd o
BERE G A 5Ae) wef Fo g AMEY 9lE Zv
2 (Park, 1978: Heo, 1979: Hwang, 1989)¢] streptozotocin >
2 fEEe A 13 Ay AgEde] oiste] ojugk
dekS X8 el T, Al 18 A v (predia-
betes) A 7]ol] ALEE 4 gl B AR R AT 7}
TAL HAEIYCE. FrdL streptozotocin® F IR =
T ARG $y] A Fof| 4zt ZL3led webA 22
ded EelT¥ AzIAs zdEsgo «dkas
(preventive effects)Z= Boe] - wlx]ollA] wjokat we}
M E7} 3 fdelz} strepiozotocine]] =% ¢L o o]
9] FAL 2R BIHAR|= ALE FASIE L, 3|8 &
FHrecovery effects)ol| A= WEMA XS ) 13 Fad 4
27 streptozotocine]] WA =ZA171 3 Hv|e] ghF diA]
Al wiekste] Wl Z7L AlEZEAY AHERFE A
(repair) = 3 E (recovery)HE A L2 dolH gt} o]n
B3 g2 grldo] et Lof djs] Alzs4d-2 el
A 3 2318 AxgA g™ #8E S |
F-of|(Lee & Rhee, 1995), HE}A| Z Al A Fo] nl 5
o7} i} me F B IS LHE 4 3l Ael=he 7Y
2 slgir}. WeldESET T1S cell, RINmSF cell)el 4]
streplozotocin. 2.8 §-53F A% male fv|dg Awsly
< o, AlEFa g e P 25 {235 ARE
ehlgd e, B3 ¥ (posttreatment) E3}r} A=)
(pretreatment) &3} B} 7dalA vlehls= H o F Hol H|
E}A| E7} streptozotocind]] e EF Frof] Y] T2 A E
A2 B ZES 5 9l JFedE ARSI t(Table 1,
I, I, V). B Aol A48 HIT-T15 Al Z£¥ i, o]
A el A7k qheAd S Bf-3led AW A4 wEA
o} 2 BEAE VA BER g o pAlEe] HERE 7]
& d7-el] 4% wel(Zhang et al, 1989; Richardson el al,
1990)%. 1 7}A]-2 Hrkskz glvt. ol=8h HIT-T1S A Ee|
4] streptozotocin &% FE % &= A3 Sate] IrLld) 24
FHElA A= Bd], $X=7] o] AF Ax 24
< A4 vET ot u S EA Velgew, Jdsd el
Azl 7 3 vEhel, Az 84 cled
1H)8] 7t Axrt AEEA dXFRE w@gheh. ol2Et
Al Ha= vt 2o} gos=r] AlAsted oF 90%7) 5
7] A7RE] 717kl A 18 2w’ A A]7] (prediabetic
stage)ell = Qle®l Euldl] b o]Abe] vehix] e o
55 A5 (Gepts, 1984)7 HE o] glS A2 A7
=ojzlrh o] 7] A Sl 23 dg™ wu|r) ZHZE
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Al W3 == RINmSF A Zef| 4 & streptozotocin A3l & HE
< 7 F Evd M2 Axgdd dEW 27l frelA
o7 F7hEe] A dETe Q3 F2 e
ol dt Ayz el A H a4 glo] HeF 508 ARE
2z 9le Fujde] A 13 Fure] ovlal 22 8-
g = gl 7l AlAlE] o). Streptozotocin®] A=l
ol lels|E F412 streptozotocin 2-A1Y 2] E w2} Z17] o
3le] w8 7}E =l A (Gunnarson, 1974), strep-
tozotocin®] F X Zk717} vl & F =20} DNARE opz}
Azl ol 52 vzt 2 Fedsl Aolpar 2o
= o] glcH(Eizirik et al, 1991). &x|7}x] eIzl vl 23}
| STZe gl 72 AZEEAL 75x ET(Bizik
et al, 1988), 2-deoxy-glucose, 3-0-methyl-glucose(Rossini,
1980)2 Xt=wf, STZ} sl efA| 2 Absf7] 5] fAlet al-
loxan H = =¥ oA mannose} fructoses]] 2%} HEF
FH(protective effect)”} B 7% g]t}{Bhattacharya, 1953). o]
g} 7bo) %u]%quou %48 fructose, glucose, sucrose =3}
Z-g RS2 streptozotocine]] £]&F welA| E Alsf) e we}
Az Al g Be AIE MRt L2z
(sugarsY52] TE 2r)¢] 7|53 Bee] g9lL Aoz A
Zv=|oz]t}. w&) branched chain amino acid”}- sﬁeplozotocm
of ol&] fE AEEA o] 5] BEF A (protective
effects) & el = A o2 dwlx] ¢l=d|(Bizirik & Sandler,
1987), S| AW e] el 72| ofr|k4lFo] ol9} 7
= 2o 71 £ = glvky AZE ozl g e
2] We] AAE Aste Az Vitamin B2} selen-
iumo] streptozotocine]] ™k welA| 28 FpAl-S AB)A
ZIch= W 31 (Asayama et al, 1986)5 78] 2 e U
o] THH selenium=-2] d"@Fo| We}A £ BolA AZ
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