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Abstract

This study was conducted to examine the hypoglycemic effects of complexcity extract(DB 55) from five oriental medicinal
plants on the intake of food, body weight, blood glucose level, insulin content, serum GOP, GPT, BUN and hematocrit
value in streptozotocin(STZ)-induced diabetic rats. General nutritional composition was also assessed. Thirty- five male
Sprague-Dawley rats were assigned to five groups : normal control group(NC), STZ-diabetic control group (STZ-control),
STZ-diabetic DB-1 group(DB 55-1), STZ-diabetic DB-2 group(DB 55-2) and STZ-diabetic DB-3 group(DB 55-3). The
animals were fed an experimental diet for 12 weeks. Body weight gain of the STZ-diabetic group was significantly lower
but diet intake was significantly higher than the NC group. Blood glucose levels of the DB-1, DB-2 and DB-3 rats were
significantly lower than the STZ-control animals. Insulin level of STZ-control rats was lower than the NC serum GOT,
GPT and BUN levels were significantly higher in the NC group, but hematocrit value was not significant as compare
to the STZ-diabetic group. Blood glucose level was lower observed for the DB 55-1, DB 55-2 and DB 55-3 group. The
results will be useful in oriental diet therapy and in the developing functional food resources.

Key words: STZ-diabetic rat, hypoglycemic effect, oriental medicinal plant.

N = B BAE AN £F BB 9 Asds So o) 9

2 2o w(Morris 1989; 7 & 7 2008), Alo]QH, FEQH

A 3 g o w3l 7+ 2B A STt 4 FarY 235 T3 & FES Yook st dWol
Qa7 13t St QuEel AuEWIY BARS WY o

el

|
=1 A GAgoA ARgSte @ Ak SFER = F2 sulfony-
A% 7 ]‘X]J— Ue A H SS9 /\7‘]'7]‘ 43 =52 lurea A 7)€} biguanide A|A|7} ¢l (Dillman 1980; 7 &
S AAolth webd 1 gt zo] e Aol ole  2008), insulinol L} 7129 7S B FoAY Fojzi
W oA ASEAL QlthLee JC 1995; HAEA|F 2001; 4 & SHA A2 AV AL, LWFL oOFE E&of o T
21 2008) W3 W AAave] FRgos Hol Aot thart e
Guwe $44 83 Ghol FUH BARA, 2 BHS 23 U 54 A4S ol8F G Y L Nz

s

+C0rresponding author: Sung-Hye Park, Dept. of Well-being Cuisine, Kungjang College, # 608-8, Doam-ri, Sungsan-myun,
Gunsan-si, Jeonbuk 573-709, Korea. Tel: +82-63-450-8359, Fax: +82-63-450-8357, E-mail: psh0528kr@hanmail.net

- 258 -



Vol. 23, No. 2(2010)

2 93 AFHEL AL 54 B AT B ol
o] 12 QJth(Koh & Choi 1999; Lim & Park 2000; 7 & 7
2008).

AU Mori folium) & BE5 0 545 2 459
S 2 7|H|GRR)EH 2 ShR)S 23 So(EH), A1)
AN 5 1982). AH1o) ARIFAel T AR
U5 FAAYT AU Aol FUATE U 2X
9% 5o) Aol A7 olcke Aol Bwel BT 9
THETH] 1999; Massayasu Kimura 5 1995; Yang 5 2002; Kim
S 2005, Park & Cho 2007). Massayasu Kimura 5(1995)2 A
E & X E Xl(streptozotocin, STZ) S 2 T o] S =% np$-
204 Aggel e @1 st A2 el s HEen,
728 710e B BslR RS B4 sk 2o o
s ek Aztetn Wk

A\ ZHMbEE, Rehmannia glutinosa)S @430 £381= TthAAY
2802 AIHE AR HHS K& 5
2005). Ao} BelE Ax2e AL AR Rehmannia radix), 1
23 AXEE FZOE o St Ae ) AL
22X 8K Rehmannia radix)©|et1 sh=d], dtoJstol|A AZ(H
if)y& A=sh=d] B} Qlrkar HarEjo] QItk(Kim -5 2000; Wik
= 2004; Sook 5 2005). AFK(111#, Dioscorea japonica)-S vt
o &3t B2 ttdA AEEA A BUPsL 3
(PR Dl H)AIRIAL 1986; £-413] 5 2005; Sook 2005). AFeF
©Of oF2|2hg-0 1= APRK(EED), AN, Z73ts), Re|(fii
i), AAHILE), AR Fol dHA Sl deR EEH
oA R g 2olX|ut T A siE o] ¥sle}
AZRAFA A 2v|F2o Hale POz Zopa] AL F
A7) = FehKim MH 1997). 71 RHFHCT, Lycii fructus)i=
7Rt &b A 2EQ IR s A
24 oA g om ARSI, ARFXY HHeg 2t
2 o 585 vk 7R g g (i), AES
BF(PHstaL, 7k Aol 28t AlgE ZiAdska Fol 3
ofsto] A7 = WS thagw, 253 WE kA Al
13 1986; Lee & Shin 1996; Shin 5 1997). F+7|A}9] &9 &
A E O 2= betaine, zeaxanthin, /3 -sitosterol, physalien, cholin
Q1o ™, lysine, threonine, methionine¥} ZH-2 L4=o}u| =
b & Ao FRSHA o] JITHOh F 2000; Kim
= 2002). 3}7|(#E, Astragalus radix)= Z3}o] &31= thd
Ao 2249 B2 QS FePst, s 2ot
(H(EA3] 5 2005). 719 87422 flavonoid 3F3HE<]
astraisoflavans, formononetin, 2'3'-dihydroxy-7', 4'-dimethoxyiso-

" rlo He

5

o]

I & ot foi 2

flavone 53} saponin©. 2 astragaloside, soyasaponin S5-¢| 71 £]
7 -aminobutric acid, /3 -sitosterol, polysaccharides 5] H 115
o] QIthSong 5 1998; A3 5 2000).

dobd) BeRs Bl P aw 259

ol B Ao AL olz] B@le] L} hejst oA
473 BAE o] ALE AL ok F A Eo]okEer
Ao AE) AR R BARE Ago] 5)7kE A, A
g, Aok, TR @ 7] 5 7] BRREES 0|85l
streptozotocin © & G S A7 B 1257 AT Eol
slo] BgEsEo] ¥, ad B, Bty Aw 59

o
o] uAL G RASte] T UG E Iy
NSHAES AL 9t 712 AEE THFIA Sk

kg, T71AH 1 kg 2 37 1 kgo] v|-&2 ZA ZatA
S T80T gFe g 71 - 3L, T 8L Y FF
T2 33 vhE 233150tk oAl A2 SR 205 B
2} HF7](DMS, DH 201-HS, Korea)S 0]-8-3t0] E3tabHA
2234 o35 Z(Whatman filter No.4) oJH-2 60°C o|3}of| A
=313 23 =7 (Rotary vacuum evaporator, Heidolph
VV2011, Germany)Z ¢F 70 Brix7} =& H2A)7] & o|&
tHA] A z7]0 Yol EARAIA X extractsE A 23} ch
o|& 2TCoA ¥ HustaA Ao AHESITE o]FA
2A" EgFEE9 A2 "o DB 552 AHsH4ith
LML E 2N

2 Ao AMH BEFSEE DB 559 gutgEe 24
AOACHI(AOAC 1990)0f| whe} 33] vbe B4 &, o7
T AU Az S ARSHR L, 2EHS Kjedahl 4
FH, AL Soxhlet &1, 23|22 Aoz &
Akt G0 g 10004 2ehd, 22, R3S
W Aos Aistch 992 AHHeR S (F
&R 2T A4 2007), F71E 9 S ICP
(Inductively Coupled Plasma Emission Spectrophotometer 7530,
Labtest, Australia)2 413} ch.

e
L (o

A % Alo] =N

2 oF 4323 0] & Sprague-Dawley 315 +2& (F)
QE|AIERE BoF o} 7U7E WHARE ST 7
of A-gAIRTE 157297t HPAIT 3 67 (AF: 150~170 g)
o] TS u U] H(randomized complete block design)o] 2]
sto] 7} & A vy 139 AT 429 B
o8 Bt & BeE U $a SRTE A

Al %5 gt AAH(normal control group, NC), streptozotocin

> W
>
o
Ml
10
-l



260 HgE - At E A=A FF g A
Table 1. The composition of experimental diets (%)
) ) Groupsl)
Ingredients Basal diet
NC STZ-control DB 55-1 DB 55-2 DB 55-3
Sucrose 45.00 45.00 45.00 45.00 45.00 45.00
Casein 20.00 20.00 20.00 20.00 20.00 20.00
Corn starch 15.00 15.00 15.00 15.00 15.00 15.00
Corn oil 10.00 10.00 10.00 10.00 10.00 10.00
Cellulose 5.00 5.00 5.00 5.00 5.00 5.00
Mineral(AIN-76)” 3.50 3.50 3.50 3.50 3.50 3.50
Vitamin(AIN-76)” 1.00 1.00 1.00 1.00 1.00 1.00
DL-methionine 0.30 0.30 0.30 0.30 0.30 0.30
Choline bitartrate 0.20 0.20 0.20 0.20 0.20 0.20
Streptozotocin 45 mg/kg 45 mg/kg 45 mg/kg 45 mgkg
DB 55" 150 mgkg/day 300 mgke/day 600 mg/kg/day

" NC: basal diets, STZ-Control: basal diets+STZ(45 mg/kg - B.W.), DB 55-1: basal diets+STZ(45 mg/kg - B.W.)+BG 515-150 mg’kg/day, DB
55-2: basal dietstSTZ(45 mg/kg - B.W.)+BG 515-300 mg/kg/day, DB 55-3: basal diets+STZ(45 mg/kg - BW.)+BG 515-600 mg/kg/day.

' AIN 76 Vitamin mixture(Modified without vitamin E and vitamin A); g/kg of mix: Thiamin hydrochloride 0.6; Riboflavin 0.6; Pyridoxine
hydrochloride 0.7; Nicotinic acid 3.0; D-calcium pantothenate 1.6; Folic acid 0.2; D-biotin 0.02; Cyanocobalamin 0.001; Cholecalciferol
(400,000 IU/g) 0.25; Manaquinone 0.005; Ascorbic acid 0.2; Sucrose, finely powdered 992.824.

? AIN 76 Salt mixture; g/kg of mix: Calcium phosphate, dibasic 500; Sodium chloride 74; Potassium citrate(tripotassium monohydrate) 220;
Potassium sulfate 52; Magnesium oxide 24; Manganous carbonate 0.63; Ferric citrate(16 ~17% Fe) 6; Zinc carbonate(70% Zn) 1.6; Cupric
carbonate(53 ~55% Cu) 0.3; Potassium iodate 0.01; Sodium selenate 0.01; Chromium potassium sulfate 0.55; Sucrose, finely powdered 118.03.

“ DB 55: Complexcity extract from oriental medicinal plants.

O YhE $UT T FRFE A48 AANU STZ o
ZHSTZ-control), Fi= G 3 Fof| B3=2E DB 555 2
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Q-I- D" Blood Glucose Monitoring System(Medisense Inc.
USA)o.2 A =43} thBauer JK 1982).

3) Insulin S &H

A = insulin 5T+ Text-fig.3.2] Y22 AZH rat insulin
enzyme immunoassay(EIA) system(Amersham Pharmacia Biotech
Inc. USA)E ©]-235}9] spectrophotometric plate reader2 450 nm
oA OD gh< F8to] AAo] tex Wi 2Ast &
A3} A thHBauver JK 1982).

4) MR AL

(1) GOT, GPT, BUN &2f &3

GOT{(aspartate aminotransferase, AST), GPT(alanine aminotrans-
ferase, ALT) & BUN(blood urea nitrogen)2 Xs-AY 38t A7
(EKTA Chem, T60II, DTSCII module, DTEII module, Johnson
& Johnson Ortho-clinical diagnostics)& ©]-835lo] =33}t
(Bauer JK 1982).

(2) HematocritX| &4

Hematocrit 2| = microhematocritt &2 HA| o] ML
LEEERERREL
3t & packed cell volume microcapillary reader2 =73}
%2 A5+ cHBauer JK 1982).

o] microcapillary centrifuge® 1145

7. 8H 24

2 AN 2E A EH= meantSD.E YERH AL
Zh o 7+8] B4t Apolof| gt 7214 782 one way aﬂalySIS
of variance(ANOVA) AR st o, o+ 7+9] X}o|= Statis-
tical Analysis Software(SAS package)S ©]-85}o] Duncan's multi-
ple range testo] 2]3}o] p<0.052] $=5o| 4 AR} tHSendecor
& Cochrane 1976).
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Table 2. Nutritional composition of the medicinal plants
extracts

Nutrition Quantities
Energy(kcal/100 g) 325.1+11.0"
Moisture(%o) 74+ 04
Crude protein(%) 14.5+ 0.2
Crude fat(%) 0.3+ 0.0
Carbohydrate(%o) 66.1+ 5.2
Ash(%) 11.7+ 0.8

Total 100.0+ 0.3
Calcium(mg) 1,503.96+ 98.2
Phosphorus(mg) 46831+ 12.2
Mineral Iron(mg) 9.68+ 21.3
Sodium(mg) 1.20+ 0.2
Potassium(mg) 2,510.27£212.5

Y Values are mean=S.D.

5717 grefAkd BekEEol tidh URdES Table 29

3tk 3 100 goll that QL 3251 kel o, £2
FeFO 7.4%, TS 14.5%, ZAHL 03%0] T, GEL
HHE RS Histel 4ria o wol 661%E BRI

S8 11.7%E Fa3ta sl F71&59 A$ 2w
25 49| 247+ 1,503.96 mgT} 2,510.27 mgE -3k AL
o, Q& 468.31 mg, HE-2 9.68 mg, YEF-2 1.20 mg -5
o] B9t

1) MS 85t

Table 3°l= 2t 9] A5 H3HE st AAAIZ A

of Z+ o] Hi HAFRL 158.14~161.29 go] W= Sol5t
Zpol & UetA] ghgrot, 55 $RE ZF 279 AlF F7t
7F foARl ol & BT vt FEEA] 32 U=
AL 1233 A|F0] 54357 gO.2 8150 4.55 g9 AF
37He UEtisl e, STZ-control ol A= 125 F2] A|F0]
321.67 g0 2 A2 ol Hlgte] fFYHoR F2 193 g
o] 829 F7HE A= Yeh B Al AlF S7PF dad
< o 4= 9)9ith DB 55-132, DB 5523 2 DB 55-33o| A=
AFzg Ao HFo] Zhz} 316.86 g, 32243 g I 298.63 g
O 2A 3FFo] 2427} 1.85 g, 1.94 ¢, 1.67 g9 AlF 715 Yet
o] STZ-controlt¥HE G-2]& @1 2}o]7} ¢l DB 55 &4
T FoA Rl Aol VYERA] gFkT

STZ B2 Frt f8E AP FEN = AN 8-
Al g2 Qg Qe BAY HE3 1 Ao AstEn,
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Table 3. Changes of body weight in experimental diets for 12 weeks (2)
Groupl)
Weeks
NC STZ-control DB 55-1 DB 55-2 DB 55-3

0 day 16171+ 2.85” 159.43+ 3.05 161.29+ 2.24 159.14+ 2.80 158.14+ 2.23
Ist 220.57+ 3.72 186.86+ 8.63 205.57+ 4.53 197.57+ 4.54 199.86+ 7.21
2nd 279.29+ 3.29 231.71+ 8.08 243.86+ 7.30 237.71% 7.40 230.71+10.54
3rd 337.14+ 5.05 261.14+ 8.98 277.14+10.50 276.14+11.73 259.00:£16.23
4th 378.43+ 7.90 282.14+10.90 288.86+11.52 290.57+14.81 277.00+17.93
5th 412.71+10.65" 286.00+10.36° 284.71+12.88" 288.43+16.38" 279.43421.37°
6th 419.00+10.58" 273.00+ 839" 272.14+13.15° 276.57+16.15 261.86+21.07°
7th 438.29+11.40°" 260.57+ 8.32° 259.00+13.31° 267.29+17.57° 264.29421.65°
8th 460.7113.90° 276.00+ 7.08" 275.14+13.50° 277.14+19.99° 263.43+22.13°
9th 489.86+15.44° 288.57+ 9.51° 289.43+14.47° 287.71+19.63 273.14423.01°
10th 501.22+28.20" 289.71+ 7.28° 294.43+16.08° 294.57+20.32° 277.14424.55°
11th 520.43+18.67" 311.14+ 6.43° 306.29+18.45° 309.43+20.63" 287.00425.65
12th 543.57+20.83" 321.67+ 6.41° 316.86+20.80° 322.4321.27° 298.63423.62°

Y NC: basal diets, STZ-Control: basal diets+STZ(45 mg/kg - B.W.), DB 55-1: basal diets+STZ(45 mg/kg - BW.)+DB 150 mg/kg/day,
DB 55-2: basal diets+STZ(45mg/kg - B.W.)+DB 300 mg/kg/day, DB 55-3: basal diets+STZ(45 mg/kg - B.W.)*DB 600 mg/kg/day.

? Values are meantS.D., N=7. *

FiAte] ofgt OﬂLin *JW %2 A ddof IS =
THKim F 2009). 2l TE At ojsto] ZAE
© 29 opu]At § ?J% =7 Al?# ol S F7HAY
T & st=t, ddo] f8E FEJAAE ol8T ATy
21-g-9] A3tE 23} *ﬂE—J LT o]go| H3tE| o] 7]o}
e ] AEAS e E2(Kim 5 2009), 2 AHo 2
T A e BE G FEEo] FA R BlE) AF A

2 1ol Aoz AmHrct

Furuse 5(1993) Y Fisher2} Stewart(1986)= STZ 3% T
AHANAN FAT | oot AT Fas Husgrt
STZ 4% Fie 3F 2 AT #d A B3 §4 wgho]
7Fsdt A ®e] o W] Adgoz FraEoe] 1
Ehd ZZ 29 9% R oE B 13t tHFuruse 5 1993).
ESE STZ FAb] 98t A= 4L alloxanl 2 § % T
ol g AE 3)Eo] 4A] UUtt= Rax ¢Jri(Sexton
WL 1994). & AJolA EFEZ DB 55 Fojtof|A] STZ-
control-o]| B|5}e] F2] o)X= kATt o] H o] kst
A%F B42E BYEd, o] DB 559 o7 G A2 37
g AS FAE AT 5 e 7FeAE BFa Qtn
A= E .

2) Aol
B Ao H2TE STZcontrol 2 E3H3E Far kL]
A2l vlste] @AT =4 Uel=d|(Table 4), o]=

P Different letters are statistically significant at p<0.05 by Duncan's multiple range test.
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Table 4. Diet intake in experimental diets during 12 weeks (g/day)
Weeks Groupl)
NC STZ-control DB 55-1 DB 55-2 DB 55-3
Ist 24.79+0.49*" 42.6 +0.71° 40.20+1.43° 41.79+1.59° 38.80+£0.74°
2nd 25.70+0.63" 57.73+1.26° 53.97+1.96° 57.4142.5° 51.71+1.24°
3rd 26.73+0.74° 58.32+1.13° 55.83+1.99° 56.6 £2.45° 52.33+1.89°
4th 25.54+0.87" 60.16:1.17° 55494218 58.00+1.33° 56.33+1.08°
5th 25.56+1.15 62.57+1.50° 59.43+1.53° 61.87+1.38° 55.86+2.83"
6th 27.30+0.86 61.50+1.06° 57.562.62° 62.5120.80° 57.7742.73°
7th 2491+1.11° 59.57+0.82° 58.99+1.16° 62.92+0.88° 55.133.06°
8th 25.53+1.12° 63.31+1.29° 58.46+1.22° 61.89+1.29° 52.66+3.05°
9th 26.99+125° 64.19+0.37° 61.36+1.31° 64.40+0.84° 55.7743.18°
10th 24.93+1.35 60.76:+1.39° 58.25+1.46° 61.83+1.19° 54.4342.78°
11th 24.51+1.24° 58.700.82" 57.34+1.19° 60.49+1.34° 54.3042.44°
12th 26.10+1.10° 59.74+0.52° 57.86+1.21° 59.30+1.74° 57.41+1.98°

Y NC: basal diets, STZ-Control: basal diets+STZ(45 mg/kg - B.W.), DB 55-1: basal diets+STZ(45 mg/kg - BW.)+DB 150 mg/kg/day,
DB 55-2: basal diets+STZ(45 mg/kg - B.W.)+DB 300 mg/kg/day, DB 55-3: basal diets+STZ(45 mgkg - B.W.)+DB 600 mg/kg/day.

? Values are meantS.D., N=7.

——NC
—m—sTZ-control
—&—DB 55-1

DB 55-2
—%—DB 55-3

0 15 30 60 a0 120
Time (min)

Fig. 1. Glucose tolerance test of normal and diabetic rats
fed experimental diet. Values are meantS.D., N=7, NC:
basal diets, STZ-Control: basal diets+STZ(45 mg/kg - B.W.),
DB 55-1: basal diets+STZ(45 mg/kg - BW.)+DB 150 mgkg
/day, DB 55-2: basal diets+STZ(45 mg/kg - B.W.)+DB 300 mg/kg
/day, DB 55-3: basal diets+STZ(45 mg/kg - B.W.)+DB 600 mg
/kg/day.

5 A ARG 2 a0l WERTh 224 DB 55-1,
DB 552 9 DB 55330l A= AF 308 7Hd =2 5
o gstgen, 308 FHRE= ?ﬁi}ﬁ oz Zhasqga, 120
& Folle A AaEol A9 FEAY Fof =Est
fom, I % DB 552704 71 %8 Wds ais 24
ok U 3 @A AAHRLEY 454 ol =&
FEE UEsich TetA dde 3552 DB 559
ol B FlolA 2= Aol o3t B Fétell= dFE
FA ZoPA FE Al @9 w29 Wds HAdole avt

*": Different letters are statistically significant at p<0.05 by Duncan's multiple range test.
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AAame] 7hsdE A5 = A
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A 2 w402 AT Ll dyeogen okl 341
argol olsho] W02 WBEL ol ofste] gL

et g U0 49, A4 7l $U02 Aste] ¥
Aol 2 2HOR G Go| FadhaL, 7hel A FAA
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Fig. 2. Blood glucose levels in experimental diets for 12
weeks. Values are mean+S.D., N=7, Same alphabet doesn't
mean different value significantly at p<0.05 by Duncan's
multiple range test, NC: basal diets, STZ-Control: basal
diets+STZ(45 mgkg - B.W.), DB 55-1: basal diets+STZ(45 mg/
kg - B.W.) +DB 150 mgkg/day, DB 55-2: basal diets+STZ(45
mg’kg - B.W.) +DB 300 mgkg/day, DB 55-3: basal dietstSTZ
(45 mgkg - B.W.) +DB 600 mgkg/day.
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& Halle 1983; Yong & Stout 1987) ABE 0] zH-go] ojate]
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& B-AEZY 7]so] A&sHA FEEo Uehd AeE AL
FHt 293 e EFFEE DB 555 AFER Fo
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2) Insulin S&E

U Atz vls) ZE APFolA @AEH
2222 e 9.0 H(Table 5), DB 55-1%, DB 552
B 55-31 0| A= STZ-controltoll Hl3t] §-214 A =

g flo e

dede AFY B-AlZoA EulEe 3220, Y
49| FR(EED)S 559 o] Z7IA o8& + U=
5 5lo] @& A Aot 98 & 8k ofl
E7F dFeke 8 FFad A dd tiatee &
835 L FPgirt. AAEAE T2 BNty 7+ 229 1
7ol HRlo] & HEak o} 27 A S 2 renin angiotensin-
aldosterone systemo]] FEFE v|A Y 459 Ylo] H
UThDefronzo RA 1981). E3H FHH | A} Ao & 23t
o FHES}Se WA Yol E 4 e (Falhot 5 1985),
g3 A diAl o] 2t T H3ES HS APA|
A AETA AT A2, PukE 52 oshAlsl oz B
=31 QIthKSteiner 5 1984; Young & Stout 1987). & A3
NA FF A DB 55 Folwtoll A STZ-controlof| H]
stod @ 5 ded s=7t =4 vebg=tl, ols Al
+ Langerhansd 9] B-A|Zof| A EH]|5 = Qa9 A2atg
o] AxsIAY el #8A9 7t Hof HF 7|5l F
EoHA] £ 1 yehbe 1839 AR ¥k EFEE
DB 559] £oj7} oj= A= ans U3 ARtk &
SEth E3 A& FoolA S-AlEZY & £H] 7]50]
FAEL = AT, ole B-AEY BE axtof 7]
A 7HsAdol dom, A i 2ed FEHES S35l
B-AZO dad EH|9 BT et i E3FEE DB
55 AE &9, st Ado] ez Al&sto] o]
ofF & Zlojth

3) $EBO| M7} B0l MBS SN 0jKE ¥a

(1) GOT, GPT X BUNQ| EtM=0| D|Xl= A&

B4 F GOT BHEE Agao] Forhzaol ulste] fo
A 22 0% ehgeh 3 3 GPT BY=L BE 4
B2 YR RZ vte] MR S tepon],

Table 5. Insulin levels of diabetic rats fed on the experimental diets for 12 weeks (ng/d0)
Groupl)
Insulin NC STZ-control DB 55-1 DB 55-2 DB 55-2
13.89+1.17" 437+1.14° 6.85+1.61° 7.67+1.52° 6.92+1.41°

Y NC: basal diets, STZ-Control: basal diets+STZ(45 mg/kg - B.W.), DB 55-1: basal diets+STZ(45 mg/kg - BW.)+DB 150 mg/kg/day,
DB 55-2: basal diets+STZ(45 mg/kg - B.W.)+DB 300 mg/kg/day, DB 55-3: basal diets+STZ(45 mgkg - B.W.)+DB 600 mg/kg/day
? Values are mean+S.D., N=7, *~*: Different letters are statistically significant at p<0.05 by Duncan's multiple range test.
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Fig. 3. Serum GOT, GPT, BUN levels of diabetic rats
fed on experimental diets for 12 weeks. Values are mean+
S.D., N=7, Same alphabet doesn't mean different value
significantly at p<0.05 by Duncan's multiple range test, NC:
basal diets, STZ-Control: basal diets+STZ(45 mg/kg - B.W.),
DB 55-1: basal diets+STZ(45 mg/kg - B.W.)+DB 150 mg/kg/
day, DB 55-2: basal diets+STZ(45 mg/kg - B.W.)+DB 300
mg/kg/day, DB 55-3: basal diets+STZ(45 mg/kg - B.W.)+
DB 600 mg/kg/day.
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EolX R 7F £4)9] X782 o] & thBursch & Schulte 1986;
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(2) HematocritX|0f| O|X|= A&k
5"‘,—;._ = hematocritx] = Table 69} WYY ¢Ith HematocritX]
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(Dal & Mceneil 1994)9] H7Lof oJ31H X525 HHR] &2 A
AF Fo} T 9] hematocritX| o= 2 o] S Holx] 9o
o, ol E3 G dAF e HA 29| hematocrit2] 7} o
S AbelthE A7 E T(Harvey S 1990, Yoshiyuki S 2001)%
QAT B RN E BE F Abolo] F9H9) Aol 2
o] gho} STZo] oJF gtz HA7o) SHo] Fb
HAY st @He] FHAolu AT W3tz A 9

F= AR S & AU

L= E=1

ook Ol 7E1§
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2 AN e F a7t 7|dE e A EdEE
= DB 55& streptozotocin(STZ) 2 YE SHA|7] EF o
A 1232 AHA F, 89, ded =9 %th GOT,
GPT % BUN 5= 5% E‘i% éxs‘o}@l DB 55 %71 &
of A= ATE WEEte] FF oA A Y 7154 AEY
NS 9%t 712ARE ARgstax s3El e, 205
AEstd ofefet 2

1. G §32¢l STZ-control#, DB 55-1, DB 5522 9
DB 553 E5olA AR L H|sty fFoz 2
A% 57H UEdslen, DB 55324 71 *& Al
7t A= UEAt

Table 6. Serum hematocrit levels of diabetic rats fed on experimental diets for 12 weeks

Groupl)
Hematocrit
% NC STZ-control DB 55-1 DB 55-2 DB5 5-3
0
43,842 47 45.742.7 443+1.4 45+1.8 44.142.2

Y NC: basal diets, STZ-Control: basal diets+STZ(45 mg/kg - B.W.), DB 55-1: basal diets+STZ(45mg/kg - BW.)+DB 150 mg/kg/day,
DB 55-2: basal diets+STZ(45mg/kg - B.W.)+DB 300 mg/kg/day, DB 55-3: basal diets+STZ(45mg/kg - B.W.)+DB 600 mg/kg/day.

? Values are mean + S.D., N=7.
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