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Effects of Benincasa hispida Intake on Blood Glucose and Lipid Level in
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ABSTRACT

This study was designed to investigate the hypoglycemic effects of Benincasa hispida (Wax gourd) in streptozatocin
(STZ)-induced diabetic rats. Diabetes was induced in the male rats by intravenous injection of STZ at a dose of 45
mg/kg dissolved in citrate buffer. The diabetic animals then had plasma glucose concentration of above 300mg/dl. The
experimental groups were divided into five groups; normal, $TZ-control and three Wax gourd groups (5%, 10% and
20% intake groups). Normal and STZ-control groups were féd on a AIN-93 diet and experimental groups were fed a
AIN-93 diet with the Wax gourd powder (5%, 10% and 20%/kg diet) for 4 weeks. The body weight, diet intake and
feed efficiency ratio (FER) were monitored. The blood glugose and cholesterol levels were determined everyweek.
After 4 weeks, the rats were sacrificed and the levels of glucose, insulin, cholesterol, HDL-cholesterol, triglyceride and
free fatty acids in plasma and levels of glycogen in liver and muscle were analyzed. Diabetic rats showed the lower
weight gain compared to the normal rats. The weight gain and feed efficiency ratios in 15 and 20% Wax gourd groups
were higher than in STZ-control group. The plasma glucose levels were significantly lower in all Wax gourd groups
than in STZ-control group. The plasma insulin levels in diabetic groups were not significantly different compared to the
normal group, but the level of 20% Wax gourd group was higher than other diabetic groups. The experimental diabetic
groups showed the higher levels of muscle glycogen compared to STZ-control group. The lower levels of plasma
cholesterol were noticed in 20% Wax gourd group throughout the experimental period. The plasma level of triglyceride
was elevated in STZ-diabetic control and the levels were slightly decreased in Wax gourd groups. Rats of 10% Wax
gourd group showed the lower levels of plasma free fatty acids. It is suggested, from the results, that the possibility of
therapeutic or preventive use of Wax gourd to the diabetes mellitus. (Korean J Nutrition 36(4) © 335 ~343,2003)

KEY WORDS : wax gourd (Benincasa hispida), streptozotocin induced diabetic rats, hypoglycemic effect, glycogen,
lipid level.
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%5]9] lipoprotein lipase$] /o] #3}k=o] Hipoprotein
¥, 1FAYEFT 9 1ZY2HELS TO2 A
FQ FEFQA I Aolvt ot el 24 W
T Azt 371819 1960del <F 1% vigte s Y=
D o)#go] 1930l Byd A5 w2 A
T ok 3% Yih= o FAEL QI FHT Bl
of M= HPYY AL AMLE Bt GuAlEo]
HZ 104 Aol 124.5% F71stiet”

G gaks Sdoid Ba AW &AsE & Ayo]
27|tk 7 FER 5490 WA gapelE Qs
WPshe o] FqFo] #xte] 4o W& Yoy
FE GFANT 2T 2 APoE Qs
£ 98 IS vldel FRE] HAg =8 E0] A&KFH
o7 o|Fox= o] Fosdid WYY F7tE 1T
B AR oR T ogn)E AAA ae ourt Itn
Eli=g

ol2jgt AkS|A]] Mzle} tjEe] FHLE FFol A
R AEAAS o]fst] APy B XFA] FRREo
BAAER e AEANE AR 1 715A0] &F o
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55} (Wax gourd, Benincasa hispida)= 2o} &3
ghaido] YEERAY TR &7, & (LF), W
(BF), A (K2), AA () et s sk, g ofrlot
7} GaAloll A Lauels AT dR AWl
Aulsta gl A&, T3 L T4 gol ApiEx Qv
I %5 erdFo] glor 2~3 kgolx 15~20 kg7H]
oLt BE 10 kg ©l3HE E2 HE F 3 H& 208
uko) 221 gk XU ol o A o) Bk TEo] B o,
IS AEAYY T o S 7IAH, 253 ¥o]
U A sty 71AAA, dEadrt 9la, &7 (FiH)ol

&S BojFy, MRFE W dth? F3e e
vk, B, £F5%, A 4 JAYE N8
A7F Qlew® of - 2% 575 S BN o)t
£33} An) LS by slo] ARAFLR MF
7t Tl a ok YR AR AREE Folu 1
S WEolA Hod o] mxitty sy 53] Frh=
H)gte} An] A9} FHAEE At 2w Al A
A 7154 AF SAE A7EHI o) ofd 21 GAEH
6 g2 A7 e7Eoh T ddels Azt 94
slo] Fold, FolH, oA, ToRIuA, FohukT,
T d Folx 5 dHoE WE AE wWEo 9
At HZoe tolojEgl FolF,® Folgakalx 47
FolA o) B AFPE sl 9a, flavonoid c—gly-

—_

coside, acylated glucose$} benzyl glycosideE E3Hst
479 triterpenes¥} 2709 sterols,”® cucumisin®e] ¥
Labet=

52 SolA s BT X8H e e
phytochemical £-& GFerd, st 9 ooz
g4o] wl¢ AM g 2 oY 7] A AAske A

oA Foe] BL FoA €% 2 AU viAle 93
AFstaz} siict.
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1. 28R

2 AP ANER AR T3 (Wax gourd) & 734
BE ARTA 20019 FE8t] A2AA LT8G
£ TUSsiE e ERAEE YR AstdN A3
olell 24zt 5%, 10% 2 20%7} H =5 H7F3ich

2. AYUSE A 40|

AEE2 AF 220 g W2 Sprague—DawleyAl 5
R HAHE AWerF (521341 MELE Biokorea, 24t 371
5)2HE] 7})3)19] stainless steel cage°l] 3t vlaly €1
2E 22 + 2T THAE Gt FAFADE o]
ARESE 3 5708 BRIt 3hte]l A4 (normal) 2
e dufdres Resiicth Bt Fud
ZT (STZ~control) 2} 53 5%AFT (Wax gourd 5%),
3} 10%43) 7 (Wax gourd 10%) 9 =3} 20% A3+
(Wax gourd 20%)¢] 37k guAdidroz Fas18ith
AN datRde AIN-93ZA4oP g, AgE
o] Aol AIN-93 ZAXolE Wl FEAIRRE A
s3It (Table 1. & 2318 5345 4% 5%, 10% 4
20%2 wigstey 2o sigAlelg 453 FasIsith
A@2olgl B& AREA AHNEE 33t

3.3k fE

APFTES 16A1RE HAAZ £ #39] g-Axeltt &
Aoz ztasto] thE 7o JE&E v|XA] Yk
L2 R28 streptozotocin (STZ, Sigma Chemical Co.)
S pH 4.5% 0.01 M citrate bufferell 45 mg/kg b.w. &
T2 mof mEAde] FARIGITET? g {2 &
A2 24A7F F A HEA Al FFE S5}
T 8% Fo I5F FZ7F 300 mg/dl oMl AE 7
=7b b 22 ERIsIGItE AT 0.01 M citrate
bufferg F=W Fdad 2 o R FASIGIH.
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gobo] AHE 43U o HAFEES etherZ v}
HA F A YE oA 2 Este] 3,000 rpmofA 158
AEEE F 2A0e AW IEFH cholesterol
Z7435ich A8 4F T APFTES etherZ vl
T2 3BA ¥ FA] heparin® 2 A2® tube°ll
dHS Fo} 3,000 rpmeilA] 1523 AAEE st A
S2RE ¥AE Fst] BA4E AR ARSI EY
ANH FA) st g sive] Yy I8S AEs
gk 8%, 1 9 252 BAAR] ~70CoM 35
WEAA BEsich

Fil H2YE 0 day 2 3o AEELY Aol
HZE vl AT Az Hagste] 19 AFs 2ol
Fe FASIT 17U 2 T 1Y HE HoldHRE
TIUL AT wF LG Azt FUT THE TE
£ ASAZ FHs] A5 HHE Bt ojo]
LEES AY A 7109 AFS7IEE B2 71kl A3 e
2ojgEoz prol AAegith 8% T3 glucose
oxidase®? el &8t A=z kit (FEAHE ARSI
ST, 7 AEY FF L RIA (competitive
method) WA 02 Gamma counter (Peckard, USA) &
ol&3to] AL, WA ZHK glycogen FH
Hassid®} Abraham®] wPH*Vof <& #A&9ick ¥4
cholesterol FE= A& o] &8 kit (FFADE,
8 HDL—cholesterol 3Hke A 2] & ™o
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Table 1. Compostion of control diet and experimental diets
(g/kg diet)

Experimental diet”

Components Control”

5% 10% 20%
Cornstarch 465692 438.692 411.692 357.692
Casein 140.0 136.0 132.0 124.0
bextinzed 1550 1550 1550  155.0
Sucrose 100.0 100.0 100.0 100.0
Soybean oil 40.0 32.0 38.0 36.0
Fiber 500 38.0 26.0 20
Mineral mix” 35.0 29.0 23.0 1.0
Vitamin mix” 10.0 10.0 10.0 10.0
L-Cystine 1.8 1.8 1.8 1.8
Choline bitartrate 25 2.5 2.5 2.5
TBHQ.” mg 80 80 8.0 8.0
Wax gourd - 50.0 100.0 200.0

1) Control diet: AIN-93 diet

2) Control diet + Wax gourd powder
3) AIN-93 Mineral mixture (g/kg)

4) AIN-93 Vitamin mixture (g/kg)

5) TBHQ): tert-Butylhydroguinone
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71%% ¥ HDL-cholesetol kit (35Ah 2, & F4
T Trinderd* ol g8l A=z9 triglyceride kit
(FE5Aeh 2, ¥ A $3LS SICDIA NEFAZ-
YME EAH* o 9§ free fatty acid kit (A1F3}3relE
FAAp . T 2453 TWAASG (atherogenic
index) & Haglund 52 ™) wpe} AXtsiict <123
abzle] olgt z2lo] &AE dolry] st HRelA
AF8lE (malondialdehyde, MDA) 8#F =48 Uchiyama
2] W) wet FERGitt. el e MDA A%
Axksta Lowry 54 WY o} dgskes &
5l & 0)Z nmol/mg protein®.2 eI
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BE datat ¥ ¥ BFHAE AXBINL BITE
7k FeAd %L PC—Stat Program*& o]g3to] F—
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1. M58, AT X Ao[°|g a8

EHE 43 AN B8R AFHskE Table 29
vehIth AEEE9] ASHsis 27] AFo] vis &
wrb fEER] 22 YAz dolE AMFol AL F7h
R oY (46.6%), BRIt 28 FudRdS 2.7%7
A28k ol e A& U 2AE Hel wbd
STZ w4 Fu 77t dAT A ¥vde Bug
dxsh= Aot} FuFY AF i @ Q]
ApALe] g8 W3} ozt & 4 okt s
AAND FuAE8F F 5%8HATLE 2T 4.7%7
AaERoU 10%8 20%4FFANE 3% 8.6%7F
Z71810e. GiAloll= Al EEYolgo) X5}kE] 7)
oJE S tAEAE UeERR 2 439 Auer ZE
FuAgFo) AT vig) frFor e AFSINE

o
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Table 2. Comparison of inifial and final body weights of normal
and diabetic rats fed on Wax gourd”

Initicl BW™?  FinalBW  Weight gain

(g) () (Q/28 day)

Normal 2394+ 61 3510+ 21.2% 111.6 = 21.1°
STZ-control 2391 £ 11.3 2326 + 37.1° — 6.6 + 283"

Wox gourd 5%  239.9 + 9.0 228.7 £ 259° —11.2 + 18.9°
Waox gourd 10% 237.1 = 7.6 244.3 + 30.0° 7.2 £ 279"

Wax gourd 20% 237.4 = 10.6 257.8 + 30.0° 203 + 50.1°
1) Valuesare mean = S.D.,. n: 7-9
2) NS: not significant at the 5% level
3) Values with different superscript within the column are signi-
ficantly different at the 5% level
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H]l AL 23] 49 Ae}a £k STZ Foiof 1
U WYESo T vt FEEA ouR] it o]
o] WAEHA =i AFo] FAdhy Ik o] Ak
STZ 5o & v¥3H 7 AFHav Lvhs 2ust
AXFHe Aoz wrstEe dibgolz <lste] A
AL Rt obv|Ake TY, EEZA (glucon-
eogenesis) S 2l IEGS AR E ANELL
7} 2 Aoz AP STZE 948 & dadzxd
< AdzTe vlste] Ag AFaot e w3
T4 AFTaEo] ol vlst tha £3)
HA 5% 5%4% 4%1“ AQe G E AF
F7F Bt Ao w30 AF7) Bk B9 AF
AL ojx Fx WAek: a9E /RYa B & 9ok
2ol dFeF 9 Hojo] & a &L Table 33 &tk AT
Hud o Faddels FEE Aol e
HRAEY ol= A¥FHog STZ Y& fdd 2= 3
FAe A4 BFH 2 HoldFHHES 1.5uUA 26lE AFshk=
thAZARS vebdtkn B ad Park $77 Woo 50
Avtel X3t 1Y FF HolAHHE Ba AF
1540 FxdizFe] a8 10%$ 20%43FelA,
A %aﬂoﬂL 203 H TN FoHo R Yoo
AP 379 AFAAE KAAJA AL oA 20%
AFATAA FA FFE B3 FoIA Gzl
vl Ao]dFgo] 7hasl] Tt dne FaFA
TAE3E A3 E Ro g AlREL) AojolgEes
Aol FdlETret foAoR® A Ueigor o]
+ Choi®} Rhee?l ABNA D FEFe Holid
o} AR YA vepdt= Axel dx|3iedc). g
Ad# %ﬂr 10%4837 2 20%8HTNA FHdS B
°l%l, EHZ-'M %ﬁf 5%AFTAE ~H:§J+E
L}E}LH%M i % 53 109833 20%4
o) Ho)| A= %ﬂl'ﬂ Pl vlsl 2 4o
Ol fEEE HoIE, Bk ABTNME 20%8FAT
W 71 & E&E B

Table 3. Diet intake (g/day) and feed efficiency ratio (FER) in normal and diabetic rats fed on Wax gourd

2. B39 A 9%

% A3 0 €3 =Y 55 3T
Fig. 1o Yeh} Qlch 48712 ol STZ FARZ Q3
3 FFol dAEA
F7kten ol F/EAE @6471# <t
Atk STZOo 2 #%3 D Ao ndFo] wysh=
ol STZ7F #7e] p—HIEE &dAIR o2 e
o7l 2AaEE 0)2 Q8 A} B3 EEe 3
0|82 Fo|Ex Al FAlo] Frtslo] BAlsh= Hlog

T2 Td JdTel vish 8% ¥

oz QTE? wE GLUTS &Aez Q3 E

240z Tug 549 APo] AV A TuY F
HE EINPo2A 18FE 2AVTT Sk A
¥ 4F ¥ 2E guigTe duozdel waed fo
Hog %e $7$ wolgth FuUETE 27l uld
AT, 10378 2
20%7 43 7°l 22 155.3%, 156.8% 2 146.0% 37}
TS HoET B 4Y AE ol HAT
¥ 718 AT 2 & Ak A 44 ¥ 9%
39 T=g 57| PurfEo] Hs)

177.5%% Z7)etd] vls) T3 594

Blood glucose (mg/dl)

Weeks

—&— Normat —a— STZ-controt
~»—Wax gourd 10% —— Wax gourd 20%

—— Wax gourd 5%

Fig. 1. Plasma glucose levels of normal and diabetic rats fed

on Wax gourd.

2

Normal STZ-control Wax gourd 5% Wax gourd 10% Wax gourd 20%
st week 21.0+22° 31.0+1.8° 29.5 + 3.4* 275+3.7° 242 £ 37°
2nd week 205 £ 2.3° 40.9 £ 3.8° 40.7 £3.1° 409 + 3.8° 347 = 6.1°
3rd week 19.4 £ 2,0° 373+ 74° 398 = 5.1° 37.8 £ 69° 346 +7.7°
4th week 197 £2.7° 38.4 £ 4.7° 372 £49° 36.6 = 7.3° 33.7 £7.8°
FER 0.197 + 0.026° -0.009 + 0.028° —-0.012 *+ 0.020° 0.005 + 0.031° 0.023 + 0.067°

1) Values are mean = $.D..n: 7-9

2) Values with different superscript within the row are significantly different at the 5% level
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AR 1FARE X&Ho7 dobgion AY 3FH
T4 5ATRYG FH 20%4FTNM FeHo=
dgrso] ooy A8 4FACE BTN
zlo)g wol] skt Y (buckwheat) 3937} STZH12+
T 837 8% ¥59 FHS AT dTFRIE
Rom? Akhtar 572 SHE (Euphorbia prostrata) 3
FEFHY (Fumaria parviflora) &) 2Z8%4-& 4 £7)
oM ddietade B3 w3 329 (Trigonella
foenumgraecum) SAFE B HAFH 2ojo 20%HF
3t 65 FoBIitlY ©lE AHT 2o dA
Fstass Hepioh s19ick™

3. &3 QB A3

ATl Higle] BT dadggo] Wi

FH FuAP TN E F97 Zol7) oy w3
20% AFHTAN w2 AFE 2oy AYrY T
FE0130t}h (Table 4). Kim 578 ggEg Fo3t
73T izl vis) AETA F7kou Kim 592
Aed BEE LRTIE AolF] vhgreld Ag o
ol FE2ES Fo% A7 dizFol ns) APTelA
R %S BT 9tk Hwang 57 &9
57t gzl vlsl AT FUkslIgou f93
Aol AT BuERL AESE P 3Z &3
AY Qs FEE F/HHEZA AYD 2t vk
Bavt Qlouf? Hrle oR8AEES F5F 9 S
meh g 9 s sRel vAe Zip 939 AHE
Rolm QIA ¢lo} oo tigh A A7t Besitn
Atagrt. ‘

4. W3 W 22 Glycogen &Y

+8 glycogen ¥ ATl vlete] Gtz d
M fFoHoz B £X& vk #E FaAdTe
Frzgel vlsl] 3 20%43 TN B FXE
BT} (Table 4). 2 AYA Fuuziy) FueiAsd
= BT AAdoizTel b8l glycogendao] WA ek
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), ol B—AHZY Tof 23t AEH FFHO = gly-
cogen phosphorylaseZ} @435 ¢ glycogend &3)
7t FoEchs A7 Aveh IXCh ek 2 259
glycogen synthase+ {l&de| &3] A=4 protein kin-
ase®] 93] glycogen synthase phosphatase®. Q413E
T g4dslEo] glycogen $4E& FXsh=tl, STZel 4
Gt ke FAolME 73] glycogen synthase pho-
sphatase &) ZHA29 R o2 Vepdt)®?

=5 Ul glycogen &% (Table 4)& FAUzTel ]
sl FnuEo] folHoz Aasigov RE AL
re ButzTrY & FXE& Jepidth 53] ¢
BAYT F 204850 e FAE BJTh STZo 2
A3 Fwrt FEEE Aed AL ZATRL 7oA
w2 A Uehn], FZHIZME STZ 59 F 14Y0] F
UE 2 0] @ds] YepR Gt st it F
29} glycogen synthaser Q& Age 23] Ao)
25| glycogen §A4o] Zragtha it

5. AEMAN) Ol 98

4 Wl cholesterol & AR W FIFS 43
47 F 2719 Aol HolA| ogron}, Gz
RAFTE HEE HoluA Frlelgitt (Fig. 2). 9w
Z7 AAUERZEY 5 £XE Ho|BEN DA
cholesterol T=E°| F71¥tcke Aoe} YASIT 7 #w
FE A3 cholesterol 5 A8 3FA T3} 20%
AATNN Doz njs] feldoz il 2
=79 FoHe® & ¥% cholesterol ¥E& 13
Ul cholesterol thAke] 7+2¢} H) cholesterol 34 7}
2 £8P H0Z cholesterol 0]F°] F71Ho] Vel R
o AZEY. & AN E 53 20%AF TollM AY
7)7+%<}t cholesterol 30| Ptz niste] Y
7oz Yebstch

g7 2] HDL—-cholesterol 32 AA 2T Y
afo] FatlErolA fFoHos £& $AE BIY (Ta
ble 5). Iyt FmtiRyol vlstd T3 20%43HT

S oft o

Table 4. Plasma insulin and glycogen levels in liver and muscle of normal and diabetic rats fed on Wax gourd”

tnsulin (MIU/mi"™?

Liver glycogen (mg/g)

Muscle glycogen (2 g/g)

Normal 0.41 +0.42
STZ-control 0.11 +£0.3
Wax gouwrd 6% 0.08 + 0.00
Wax gourd 10% 0.09 = 0.17
Wax gourd 20% 0.40 £ 0.86

289 + 8.5% 1646.9 + 752.8°
164+ 59° 4453 + 226.3°
14+ 44° 635.9 + 222.8°
138+ 56° 573.1 + 181.0°
17.8 + 12.6° 719.8 + 454.0°

1) Values are mean = 8. D, n: 7—9
2) NS: not significant at the 5% level

3) Values with different superscript within the column are significantly different at the 5% level
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A FAFoR Y £XE Btk dwryo R STZZ
A Frode 8F FAAYLE F7kE 2 HDL-cho-
lesterol & TAaHE ZAFo] Jed, B A=
Fdtel] njsl FratRTolA FoHoz w2 HAAE
B}

AAdAAAN Foe FAAES] d3E ¢ A4
olde Al vjsk IR ed FeAdTolA
FoHo g £& £XE BAY (Table 5). Leed) Lee,®
Park 5 ¥ Kim %2 3xio] fid FAsS 3%
AR dF FAAY] Hoivkn Byt B AY
A9} AT thE AFolr= STZ FAHZ Qs
AL 2E3] 0]F0R)R) ¢ acetyl-CoAS] Ao
2 A% #o] Frtste] 2o X do] FAE o gt
AuaAdo] dojut dFelA FA AR FAAAEE] FE0]
7 o] AAdAL EF4EE Mtk Rl

T3 vE9d | e w2 7 FAAAT TS B

B e
ih

Blood cholesterol (mg/dh

00 — :
0 1 2 3 4

Weeks

—&— Normal —&— STZ-control
—%—Wax gourd 10%  —— Wax gourd 20%

—4— Wax gourd 5%

Fig. 2. Plasma cholesterol levels of normal and diabetic rats
fed on Wax gourd.

A 2 dysl A3 STZF Y 3¢ 3A4AA
Fo] w4 veRd AL Az ot 2z 85
AR FFo] Fold AoZ Azbdr, HE Pzl
Hgt] FeAPTS @S FX& 2oy Fo4 2
ol o3It A& H|EY D llA hypertrigly-
ceridemiac WA G Zdo] B33 Sxlol|A 23}
7] AT, 83 2Ho| NASAE AR e B¢
7t g9 a 494 Qloh

99 HAHE Tl 2% cholesterol @ 4
s G @98 228319 diacylglycerols
7} protein kinase 48 ZETO2H cholesterol
T FAo] 3AE F S Aolghe R1¥E ik

Y2 FElXHA TR gRtd o gl e
‘345819 Table 504 K nis} o], A diZFol o)
3lo] Fuiixre] FoFog 2 8 Helow I
AT T 10% HATAA 7 A Jepdch
FF A s 13 AUA M AWy 9
Auptale] 5ol 23l FES wAEE, o] FFL o
diF 2 328 a15e A AEHE I FoHE A
£ IS 71} AT B0 G v]E Qe
0% QJAER goiA] Utk e ¥F FAAPAS

albumin3} Ags}e] SHET of2] tha} ojido] xajElth
2 2AHA o2 B Exel e g9 71 E4
BF ALY FE7F ST B fER
3 AEEo] RS Aelr] dABZHA FHA
e Aolrel 237t o] Zatol F FElAgAte]
7P dehAl B £ dgd B 2507 A3
22 R A BaEAT BYEE0] ARG es
FE fEAite] S7HEgE 2o gAY,
CARTE 28 4AWLE FHF3 0 o] 2y
of AFHEE ol2id dE oldsty £AIARRY

Table 5. HDL-cholestero), triglyceride (TG) and free fatty acid (FFA) levels in plasma and malondialdehyde (MDA) in liver of normal

and diabetic rats fed on Wax gourd”

HDL-cholesterol FFA Plasma TG AP Liver MDA

(mg/dl) (#Eg/L (mg/dh (nmol/mg protfein) ™
Normal 1563 = 2.0% 764.4 + 158.6° 48.0 + 19.9° 3.04 + 0.48° 0.67 = 0.10
STZ-control 354 + 12.3° 12304 + 248.3° 1115 + 39.2° 2.18 + 0.58° 071 £0.10
Wax gourd 5% 364+ 7.6° 1451.9 + 789.7° 109.9 + 50.5° 2.24 +033° 064 +0.10
Wax gourd 10% 370+ 48° 1047.3 + 424.9% 85.3 = 40.8° 1.89 + 0.35° 0.67 +0.07
Wax gourd 20% 2565+ 4.2° 1263.4 + 256.8° 98.6 = 14,2° 3.66 = 1,16° 0.64 = 0.11

1) Values are mean + S.D., n: 7-9

2) Values with different superscript within the column are significantly different at the 5% level

3) Al: (total cholesterol—HDL—cholesterotl) /HDL-cholesterol
4) NS: not significant at the 5% level
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5. I AIZMIMOIE oY

A A #ar3RES-L free radicalel] o3 MEuR|A] B
E3AHARE] AbslE Bl dod)e oz A3t
3] A EQ MDAE £33 23r} Table 59 Yl
Aok A ] MDA 3-8 AR Ak H)s)
FrtiETelA FoFe)d AR FrlE) i g
ARTES Fudidd vl3) thh B2 £X)8 B3
T 8Re 20~70%3 57 21X 8= (hyperlipidemia)
& FRksh FHMREHEE v 8GNt o) ¢
A=, 89T A AAYALY o) do g A X
A Ao] Frlsta AAzAtsle] g A 9] &4do] Ao
7] mZolth™ Fuy@xioAlA o= oy gz
free radical’§/dell <3t A A2tstel #wdoe] Ay &
T Slom g #xte] ERellN A aEEo] Fo1s
o] 9l&o] g1 gt

4 B

A7pEE 2l 592 AFA7} streptozotocin Ft
P 879 9 2 AA diabe] vl 93 Aue
317} Sprague DawleyZ 2 8F & o]4-sl Aystn
e 22 A28 Aok

1) 3= 7% F AF 457589 Az Wz AT
of vla] B AP TN FHoz 2aEAh Strep-
tozotocin® 2 E B AF | FIAE AHHAN AY
Frdzael vjsl AFHAE AP E AT 5
NReH 53] 204ATY A 45 F2 AFo) 2]
gl vt F7HE £ 5 AUSdTh

FrFoMs Holo]ga o] HojF o, 3 20%

HATANE Hololgigol PN F /M E3ih

2) Streptozotocin FoIE QI3 A &4 S o
el visl G AT dFe AEHow A5l
on, 438 45% FHEFTY) €9 T guuR
o vlglo] 2zt 12.3%, 18.2% X 19.2%9] f-2AQ
agke Bt BEE @RAPETe gRuRTe nisky
HF57HE0] Zast AEE JehIlT, 53] 20%43T
oA o FHE3U

3) 7HF} glycogen &3] T3 20%4FHFANA tha

o 3R

>

REEEL G 36(4) 335~343, 2003 /341

7k o 25 glycogen$Ee BE F3} FolTolA
F7HAE Bo|qitt

4) 832 FU2HE T2t T3 20%43E g
ZTEY FoHer W& BAF¥E B3 o HDL-cho
lesterol ¥Ele &S FA X33t

5) FafEA 83 79 FEAAYEFo] SUiEge g
AT F U, 4F T FHHFA) olF A TN
71 B3RO 10% THIATAA FE FX& B3k

6) T AH7F WM AdIsE e oA
g A& 7FeEE eI

olde] ARZHE FHE T HFH FE=E A3t
Al710L Y] AATEE FFe A%E o AF
AEZ2A Y] 7 7Fs7do] Qh5ol ARSI =3t eko g
S Aol B3 teksla AYs A7Eo] ded
RO Atgdr)
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