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8 oF 1 =5 (Phaseolus aureus L)7F Tl 8 2AFo] lojx @ 2 @GR, oA, Hofd
T 5o mlAle 9FE RISk fiste] 71 AlolE AF AR BD, 71 Alolite] 5% =& wo
BM), T 58 AAFBST T BSwoll 5% =55 AFAX AAFOM LR Hro] AYE 5
sttt @3 AEAER(E FUAHE, LDL-Z2AHE, $424, A4, 9 SadHE, s
£ JdaH2), @9 %9 GAWAHnon esterified fatty acid, NEFA)9] =9} Sw7AskA]S
(atherosclerotic index, Al), A8 YHA|4(cardiac risk factor, CRF)= Y GHFatofA ofet A
T HwsHES w FoJAQl AfolE Hol FIFE YEUIUIL(p€0.05), 5% =% FoldolA HaEe
Ao g Yeigth Tl BSTEol Bl 5% =55 H7HAX SMtolA nEE Aokl ZAHE
(high density lipoprotein—cholesterol, HDL-Z#|AHE) ¥ & ZHAHE] thet HDL-ZHAHE<]
S HlE FoAQ ztolE Holn F7HE UEUUTH(p<0.05). €4 ol Frof QlojA, Bk fEF
TBSHl 5% =FE FAOCMDT AFY FH IdHEF(albumin) L GHER/FEED H|
(albumin/globulin ratio, A/G H)& 57} st= Aoz FHEE Lt YEENa) ¥ F4(ChE SM
A BST Hot 5=t A Aoz SIS olde] A, 5% =F= AFY dd 2 AT 7]
s WAl Ego] H= Ao=r e

FAo] » HF Y, JFEE SR, GRE/FEEY b, YA
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Abstract : The purpose of this study was to investigate the improvement effect of 5% mung
bean (phaseolus aureus 1..) on the blood glucose and lipid metabolism function of streptozotocin
(STZ, 45 mg/kg body weight)—induced diabetic rats. Seven—week—old male rats were divided into
four groups (17=6), and fed experimental diets containing mung bean meal [basal diet+5% mung
bean (BM), basal diet+STZ+5% mung bean (SM)], and control (BD), BS groups (basal diet+STZ).
The results of this study, mung bean diet groups (BM, SM) in lipid composition evidenced the
significantly ~ reduction of serum total cholesterol, low density lipoprotein—cholesterol
(LDL-cholesterol), atherosclerotic index (AI), cardiac risk factor (CRF), triglyceride (TG),
phospholipid (PL), free cholesterol, cholesteryl ester, uric acid, blood glucose, non esterified fatty
acid (NEFA), and elevation of high density lipoprotein—cholesterol (HDL—-cholesterol). The serum
albumin/globulin ratio (A/G ratio) was increased in mung bean supplementation diet than
STZ-induced diabetic rats (p<0.05). Concentrations of sodium (Na) and chlorine (Cl) in sera were
lower in the mung bean diet than diabetic group. Total calcium (T-Ca), phosphorus (Pi) and
potassium (K) concentrations in sera were higher in the BM, SM and BD groups than BS group.
In vivo experiments with Sprague—Dawley rats showed that ingestion of mung bean (phaseolus
aureus 1..) were effective in blood glucose and lipid composition.

Keywords © Mung bean (Phaseolus aureus L.), Blood glucose, Lipid composition, Non esterified
fatty acid, Albumin/globulin ratio, Electrolyte

1. M2 o, ZGatt)d (free radical)o] QIFA|Ze] At
3t SEET Aot A= dojuHA HAY,

T A7 AREgol ot HF B celld] ARsE oAl B4 stz s AtekH ~E
71 A o EAstE Al 18 TRt Q) gl27h S Hoal Hard wp o8], A=
= APYT A B celld] 7sHHoz A el gl 24= 49 d9A Qe Hsst
sl= A 28 WnHoz Herly A 28 o &= (phenolic  compounds) % EetHlol=
wgol HA ] 90-95%F AHA|SHH,2] (flavonoids) T AlAl oA Aztd AE=A
Al 28 G oefet gl 1EEdS UEr oF @74t (reactive oxygen species, ROS)|
= dgor el APEIS ¥4 B4R e Al g 9 AEAES 5 AE

: = & (lifestyle related disease) ool E-20]
Aoz FRAG So] FhHZo] gulE 4 glo e Ao dwA QIth9,10]. AAE] £t
o, £5] ¥% 2444 9 LDL-ZE~HE, ¥ £ #8T AR50 st &S 5T oA
AehEol Z7h HDL-Zd2HEe Za 5o & A adaRl 7sd ads HaEshid
ofste] 2)ddhatet §A mAERe] AfuA et el gy B7F 2 71l wet Aot
o] EAYA A7 A - S Coronary Heart 2hirs] A= Qo1
Disease, CHD)E mke 3= oulo] RAA] H =5 (Phaseolus aureus L.)E= FIHLeguminosae)
a0 AoH3-5] #AE 9 F, Sl oAb Aofiet of &ole 194 Za=A ket nigmbrh 94t
TGS Exoz = gpwe Afe nE AR FE ofdd) 7|FoA ARsI[12,13], F
Azl a2l Agoteta] Mo dFE FH, A 45~62%, ZHHA 20~28%, ZAo] 1~3%
A7¥sk gH=9 oHbsll oz orEx glon SreElel 91, ofmicAt F arginine, glutamic
(6], ZR AR o] o5tH T SHELS acid, asparagine = F%SHH  methionine,
20054 9.1%°14 20169 14.4%= F7}st4cta tyrosine, isoleucine 52 A% TASHL St
HEo] otH7]. W FH=o] uhy W ofs} BaEo] QeH14]. EJh =5ty AT
a9l % shuzA A5t AEHAS 5 4 Qo Sl Histe] 7714, HE, ofm|i it EetE L
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olt, HEA = § 714 dEel vF @
F ol e Ao A QUoHIs]

55 APATtE+ olaEwhE(soflavone) T
FArs 9 FHgs) &4016], FdF 2 T
24017,18], =% AAo| <FE  vitexind}
isovitexin A4S 2AJ[19,20] 59 7154 A+
Jh AT YA, o] B AL wlE
Aoltt. webA, B AFoME 5% =% &
7} streptozotocin (STZ)2.2 FE% Sprague-
DawleyZl /d @5°] d7 Astet A4+
Aol miAlE S R &, 7154 A=
Aol &g Heke Algshr] flste] AdS AAl

soaet.

rlr ox

2. M= ¥ 9H

2.1, 8 2

=5 (Phaseolus aureus L.)= &THLeguminosae)
of &ote HFFOR HAFE FAREYA 4
T A Al FAskH. AEsdix
(EYELA, FDU-2000, Rikakikai Co., Tokyo,
Japanm)AlZ1 &, EH7](HMF-3250S, Han-I1
Co., Seoul, Korea)2 upafjsle] -80C AL
P53 (DF-8514, 11-Shin BioBase Co., Yangju,
Korea)oll HystH, A@of AREsHr

22 HY &
7599 B AFo] 20010 g9l Sprague
Dawley (SD)Al 4= 3F(Daehan Biolink Co.,
LTD, Eumseong, Korea)& +st, 5% F7I
E(Ottogi, soybean oil, Anyang, Korea)& &
Sk 71ZAel® 15797 dH|ARSstgl o,
3% (randomized complete block design)ell 2]s}
of Z+ A4 F 6uta]¥ 4422 metabolic cage
(JD-C-T71, Jeongdo, Korea)oll Wo] 557t 4
Astoict. A9 ARSAY 25+ 20£1T, Adis

£ 50+10%=2 LA fFAAZeH, Bde
1241ZH07:00 ~ 19:00) F7]2 ZBstAcH21].
AHAE B AYARS 5 FE AYS RS
¥ FEdded gl SAPNU-2017-1422)
I P Z=ste] P Ak
2.3, Aojxd ¥ A

FeE FE5H7] I8 SDA =3 F 0.01
M citrate buffer (pH 4.6 £3AZ]

55 (Phaseolus aureus L) §017F B 48 279 g 2 2AFAE Ao mixl= 4F 3

streptozotocin  (STZ, Sigma, USA, 45 mg/kg
body weight) £7 W FAHIP injection)s}to]
s FEART 7124 E AFAR dix
(control) @l AAr(normal-nondiabetic)-& BD,
g AT 5% =5 FolFBMT), T {7
T ARFBSE 1 S 2E R (control-
diabetic)t A2t A (diabetic)e]l 5% =55
oA AEFHOMP) R Hieqdeh Aoz
2 AHFEe Table 13 2t

2.4, A8 29| XX

A AR HFTA TAIRE AN F, 7t
ut# 7] (animal  inhalation narcosis  control,
SK-INC-100A, Daejong, Seoul, Korea)E A&
Sto] CO, gas wHFstoll AAHEHo=E st
Fou, A Fsto] 4TCoA oF 1A Hx|gt
S Btk 3000 rpme2 2087 YAET
4 Foll Aol AgstltH21l.

—IOh
inel}

AN

HI

2.5 Msisty HE2 Y

9] €A F @9 st BAaH o5
AE AleF(Eiken, Tokyo, Japan)< o]-&sto] =t
FEA7)(Hitachi 7150, Tokyo, Japan)Z &5}
Ack. & SH2EE, HDL-Z8~H S, LDL-Z
gads 92 FAAEY == 24H
(enzymatic)oll <]l ZAH A]F(Fiken, Tokyo,
Japan)& o]-&st3lom, 1Ad Fxo £4L2 &
AHoR ZXAH =748 A|SKSICDIA PL, Eiken,
Tokyo, Japan)= ARg-sto] AJsFeHEA 7] (Hitachi
7150, Tokyo, Japan)2 Aot A= oxl
ZF ZY2HE 9 HDL-ZH2HES o]8s5t
SwWASIA4 (atherosclerotic index, Al, Ad%
A 4=(cardiac risk factor, CRF)E AH4reta
o f9 SHAEHES AW oo ZAE Al
SF(Free cholesterol, Fiken, Tokyo, Japan)& At
Goto] AR 7| (Modular  Analytics P,
Mannheim, Germany)Z2 435ttt S AHE

rHEE & FHAHE 92 fE SULHES
ol-gsto] Atstglth. Ate Ze|AHE ofAH
2 9 F ZYLHES ol8ste] FH2EHE ol
~H2 BE deiigled, 8 AAiHnon
esterified fatty acid, NEFA) sX+= G4 9
3 A" A|KCICDIANEFAZYME, Eiken,
Tokyo, Japan)& ARgste] AJ3teE47](Hitachi
7150, Tokyo, Japam)= Z7Astqit. 841 Fx 9]
A2 aare] osf A" AleK(Eiken, Tokyo,

gl
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Table 1. Compositions of experimental diet and groups

(%)
Group” 2
. BD BM BS (IP) SM (IP)
Ingredient
Casein (C3400)
(Sigma, St. Louis, USA) 22.0 20.7 22.0 207
Corn starch (S4126)
(Sigma—Aldrich, St. Louis, USA) 48.0 4.3 48.0 4.3
Sucrose
(Cheiljedang, Incheon, Korea) 15.0 15.0 15.0 15.0
Cellulose (C8002)
(Sigma, St. Louis, USA) >0 >0 >0 >0
Mineral mix® (960400)
(MP Biomedicals, California, USA) 3.5 3.5 3.5 3.5
Vitamin mix? (960402)
(MP Biomedicals, California, USA) 1.0 L0 Lo 10
Soybean oil
(Ottogi, Gyeonggido, Korea) >0 >0 >0 >0
L~Cystine (34430-0310)
(Junsei, Tokyo, Japan) 0.3 0.3 0.3 0.3
Choline bitartrate (C1629)
(Sigma, St. Louis, USA) 0.2 0.2 0.2 0.2
Mung bean (phaseolus aureus 1..) - 5.0 - 5.0
Total 100.0 100.0 100.0 100.0

UBD : basal diet (control group). BM : basal diet+5% mung bean (phaseolus aureus 1.). BS :
basal diet+streptozotocin  (STZ). SM : basal diet+streptozotocin  (STZ)+5% mung bean
(phaseolus aureus L.).

2IP ; intraperitoneal injection (streptozotocin 45 mg/kg body weight : 0.01 M citrate buffer sol'n
(pH 4.6)). YAIN-93G-MX mineral mix.

YAIN-93-VX vitamin mix (MP Biomedicals, Illkirch, France).

Japan)S ARESEe] AYSFEFEA 7] (Hitachi 7150, 2.7. M|z sEo| Mak
Tokyo, Japan)2 =43} 494 F9 T dw % Q2 mane s =
A AleF(Eiken, Tokyo, Japan)e AR&ste] =t
2.6. & THHE uH0l U S 2T SEo| YT S B X47)(Hitachi 7150, Tokyo, Japan)& E-A5}
70 €4 T o, gEY W 2R EI9 ot HEE, ZF % H4&T ion selective
Fhe aae] o8 2AE A8 A (Eiken, electrode Holl £oto]  electrolyte analyzer
Tokyo, Japan)& o]-&st] Z-5247](Hitachi (Easylyte— Plus, USA)E ol-&ste] EAst4irt.

7150, Tokyo, Japan)g& ARgste] EAotalor,

4" RN 9 S2EdS ol&ste] dRul/ 2.8. 87 xz|
Z22&d H|(albumin/globulin ratio, A/G H)E A3 glolEe EA Al A of ®@agt
LrER it I mEEAbE yeEileh Aagt 7he] fold4

F

4L one-way ANOVAR 24 F p0.05 %
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oAl Duncan's multiple range testo]]l oJsto] z}
A 7HO] {oHQ ApolE dotH it FAA]
2] T2 W2 [BM SPSS statistic ver. 2285 A}
g5ttt

3. 21 o o

3.1. 8¢ s

79 @9 L= Table 29 Zh dk &
B APT 5% H5E AFAR AFE(CME)
oA 200.3+7.7 mg/dLE Yepgon, T &
9 AP (BSE)ONA 216.9+8.8 mg/dLe}t H|L
sto] §o]AQl FAE FIstATH(p0.05). 71&
AolE AHHAZ iR+l BDE 9 7]EA o]
5% =% AFATBMD)NA 22 91.5£2.7 2
89.8+3.1 mg/dLZ Uehdon xgo Hiz
FOlA Aol gle AoR YEgth dhk &
ol FEolA ddol FUbske AL Tt
streptozotocin - (STZ)o] A dollA  B8=
nitric oxide (NO)7} superoxide anion¥} ¥H-g-5}
o] AAH peroxynitrite aniono] &gt Aoz <&
24 9lom[22], peroxynitrite anion< B -AXE
£ niasty Qled 2¥E 2HciRE 2
gt p-AM2e] AHIEE AHstAZ]E 9T g
T}, Peroxynitrite anion®]] I3t Ql&dl Aol A
St AlZEY 2hd o] §ES AstAZ| A

0:

2 244 18FL xeehA B2l 2 4
Bl i 9 DA 5% S5 Folt @
G LAY At 9k Aoz ekt

3.2, & EYAHE ¥ HDL-SHAHE

SE2 Al & CRF

y 59 £ Zd2HE, HDL-ZdH2EHE
T, & ZHAHEY dig HDL-ZHAHE
L H|, SWASIR] 4= (atherosclerotic index, Al
9 AEB AR5 (cardiac risk factor, CRFE
Table 2¢] UErHYLE = ZY2HE Hx-
SM+t 121.848.2 mg/dLZ BSw 143.2+10.4
mg/dLe]l H|gt] FoAHQl HAE UERAT
(p€0.05). BDt ¥ BMolA 109.1+9.2 ¢
103.846.7 mg/dL& Uehtom] BDZo| H]ste]
BMitolA ZAstEet. HDL-Z32HE see
SMellAl 26.3+1.5 mg/dLE BS& 22.3+1.6
mg/dLe] HSto] FolH] Fro] F7HE ERlst
AoH(p<0.05). BD# ¥ BMwtollA+& 32.8+1.6

o

il

55 (Phaseolus aureus L) §017F B 58 279 g 2 2AFAYE Ao miA= 4F 5

T 339421 mg/dLE Uehdon fojHel 2}
o[f Hol|x] Utk F EelaHE] gt
HDL-Z¥4HE 5% Hl= BD, BM, BS ¥
SMatolA - Z+ZE 30.1+1.4 mg/dL, 32.7+2.0
mg/dL, 15.6+1.1 mg/dL @ 21.6+£1.2 mg/dL
2 WA Al= SMllA] 3.63£0.26 ©f|A]
BS 5.42+0.40°] H|sko] o1 Ql A4S e
W2 (p<0.05), BDw ¥ BMtollA 2.33+0.23
9 2060147 THEOH {FoJH ztol=
Holz] okttt CRFE SM+t 4.63+0.3122 BS
T 6.42£0.479] Hlste] oAl FAE HERY
AoH(p0.05). BD¥ % BMZEAAN  Z4Z
3.33+0.28 & 3.06+0.2002 = oH, &
oJ4Ql ztol= Ho|x] ¢Skt

T2 QlaRlo] Al Agoer s ©
FokEo] ouvxYdo=r o]§HA Fstil FE A
WAkol oyzlges o 8EHA acetyl-CoAE
ol g3t FeEAHE M VIR EF T I
HE =7t 71kl shalom(24], dhfle
AdEe a4 Gio] AstEo] FAATe] FH

]i]

)

g A ZaE #aXA HDL-zZe2HE A
4 AL A o251,

2 Aeld 5% =579 Fole B T 9
A & EH2EHES F4A7]l HDL-E32
HE2 S7HA Al 2 CRF 7i4de] frast e
=y
3.3. LDL-SHAHE, SIXIE { AUXH 5=

24 F9 IDL-Ee2HE, 4448 2 AA

A L= Table 29 EAISIAL LDL-= A
2 5T BDE % BMTolA 64.8+52 H
62.1+4.8 mg/dL=2 Uergom {o]#<l Zfol=
Holz] oottt SMt2 82.5£4.1 mg/dLE BS
T 91.8+3.9 mg/dLe]l Hste] GolHl A4S
LFEFAQITH(p<0.05). @A 2ol &3 FAx
A Bl SMzolAd 80.9+4.6 mg/dLE BSH
90.0+4.3 mg/dL]l Bt fojHo=w A4S
SISHHTH(p<0.05). BDZE  Z BMollA
731438 % 70.8+4.1 mg/dLE UERGon,
BM#9] sk #AE FRlstint. XA Fx
L SMaolA  105.8+49 mg/dLE  BST
116.5+5.2 mg/dLe] H|ale] fojzog Zadt
S FQIEHATH(p<0.05). BDF @ BMitollAl
88.8+5.8 @ 857+4.9 mg/dLE YEhgon &
O]l AfolE Holx] ¢Igith. STZo| 93t Tl
FIAl Ao FEAY 59 Fo] worith

Ak
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Table 2. Effects of mung bean (phaseolus aureus 1.) on serum lipid profile contents of

STZ-induced diabetic rats (mg/dL)
Group” BD BM BS SM

Total cholesterol 109.1£9.2%7  103.8+£6.7* 143.2+10.4° 121.8+8.2°
HDL~-cholestrol? 32.8+1.6° 33.9+2.1¢ 22.3+1.6° 26.3+1.5°
HDL~-C/Total cholesterol (%) 30.1+1.4° 327+2.0° 15.6+1.1°  21.6+12°
AP 2.3+0.2° 2.1+0.1° 5.4+0.4° 3.6+0.3°
CRF” 3.3+£0.3° 3.1+£0.2¢ 6.4+0.5° 4.6+0.3°
LDL~-cholesterol® 64.8+5.2° 62.1+4.8" 91.8+3.9¢ 82.5+4.1°
Triglyceride 73.1£3.8® 70.8+4.17 90.0+4.3¢ 80.9+4.6
Phospholipid 88.8+5.8°  857+4.9°  1165+52° 105.8+4.9°

Free cholesterol 14.8+1.6° 13.2+1.7° 253+1.5¢ 21.0+1.7°
Cholesteryl ester 94.3+5.4% 90.6+4.2° 117.9+6.0°  100.8+5.0°
Cholesteryl ester ratio (%)® 86.4+5.0° 87.3+4.0° 82.3+4.2° 82.8+4.1°
Blood glucose 91.5+2.7* 89.8+3.1° 216.9+8.8°  200.3+7.7°

UBD : basal diet (control group). BM : basal diet+5% mung bean (phaseolus aureus L.). BS :

basal diet+streptozotocin  (STZ). SM
(phaseolus aureus L.).

basal diet+streptozotocin  (STZ)+5% mung bean

YHDL-cholesterol : high density lipoprotein—cholesterol.
» Atherosclerotic index : (total cholesterol — HDL-cholesterol)/HDL-cholesterol.

YCardiac risk factor :

total cholesterol/HDL-cholesterol.

YLDL~cholesterol : low density lipoprotein—cholesterol.

9Cholesteryl ester ratio (%) : cholesteryl ester/total cholesterolx 100.

"The data are presented as mean=SD of 6 independent rats. Means with different
letters are significantly different (p<0.05) by Duncan’s multiple range tests.

st oA dedof s 2gshe 2
miolA] zHgo] Frste] AR &S| o] F
ojzl Aolgkal HiEo] Qot26]. T3t LDL-&
JAHES ZHAHES FH 2Hgoez T4
Ho|up Tz Ao FHAHES 25 FHAR
o2 FUASLE FHAGR2T]. B Ao 2
3 5% =% Fole dhdd 3FoA LDL-Z4
2HE, $49AE 9 AL FEE HAAT|E
AL glstact. metA, B0 FodE EF A
d QR 2o gt s Ao AlsHrh

3.4, /2| SHAHE ¥ SAHE oAHZ
SEet SYAHE olAHZ H]|

24 79 ZE2EE 2 SH2HE Cd2HE

=50l ZYAHE o AHEZ Hl= Table 2] &

Alotdel. f8 EFHAEHIE sEE SMtolA
21.0+1.7 mg/dLZ BS# 25.3+1.5 mg/dLe] H]
sto] FolAQl AAag FRIsHATHp<0.05). BDE
2 BM#ollA 14.8+1.6 9 13.2+1.7 mg/dLE
et ow o2l Aole Holz] e, Ze
2HE AHZ sEE SMielA 100.8+5.0
mg/dLZ BST 117.9+6.0 mg/dLol HI5F] &
ol HFAE UERIATHpL0.05). BDE #
BMZolAE  ZtZh 943+54 2 90.6+4.2
mg/dL=E UERom fo2Ql 2olE Holx] ¢
oot FeE2HE o|AHE H&E= BD, BM, BS ¥
BMiollAl Z+2F 86.4+5.0, 87.3+4.0, 82.3+4.2
2 828+4.1%% UEEo™ fo0He Atol=
e Aoz glstit. FiolA fEEdA
HE 559 7= A3® 48s g 4 o
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3.5. Rl XL 5=

259 84 f2 APAiHnon esterified fatty
acid, NEFA) s+ Fig. 13 Zol, 2] A9kt
BTl SMPolA 619.8+248 uEq/LE BSZ
670.9+£25.5 pEq/Lell H|ste] FolHo=r T4
She AL FRIsHATHp<0.05). BD# ¥ BM+
2 Z¥7F 580.3+25.4 @ 55534248 pEq/LE
Ut on BMatolA daAil7le Aos s
Aok FEATARE e Ao uie Fagt
AS otH, FYATAe] ke ded 2R
&& AT dHA UeH29]. T 2

—_

AX 5% =% FoAe FAYT S Ao
A ded Z2HEE e Eee & 4 e

Ao ke

1000

800

600 [

400 |

Non esterified fatty acid ( 2 Eq/L)

200

5
Group?)
Fig. 1. Effects of mung bean (phaseolus aureus
L.) on serum non esterified fatty acid
(NEFA) concentrations of STZ-induced
diabetic rats.

UBD : basal diet (control group). BM : basal
diet+5% mung bean (phaseolus aureus L.). BS
. basal diet+streptozotocin (STZ). SM : basal
diet+streptozotocin - (STZ)+5%
(phaseolus aureus L.).

2The data are presented as mean+SD of 6
independent rats. Means with different letters
are  significantly  different  (p<0.05) by
Duncan’s multiple range tests.

mung bean

3.6. 24 55

a4 Zo] a4t BT Fig 29 2t} SMzo]
A 1984004 mg/dLE BSE  2.10+0.06
mg/dLe HISt] §oHQl HAE Rttt
(p<0.05). BDZ ¥ BMollA ZH7t 1.69+0.04
9 1.66+0.04 mg/dLE Uehdon] geojzel 3}
ol Hol|z] oottt g4te BF, 184, HE
Z, HAETAES 4 AgESa Uys AVt
Q= AoR HiEe] QItH30]. & Ao At
5% =% g9 G 58 AFoA 84t &

g HaA7E AL FIstart

Uric acid (mg/dL)

BD BM BS

Group?

Fig. 2. Effects of mung bean (phaseolus aurcus
L.) on serum uric acid concentrations
of STZ-induced diabetic rats.

YBD : basal diet (control group). BM : basal
diet+5% mung bean (phaseolus aureus 1.). BS
. basal diet+streptozotocin (STZ). SM : basal

(STZ)+5%
(phaseolus aureus L.).

2The data are presented as meanSD of 6
independent rats. Means with different letters
are significantly  different  (p<0.05) by
Duncan’s multiple range tests.

diet+streptozotocin mung bean

A/G H]|

4 59 T o9ud, 4FEw 9 I=EY F
Lot dRT/Z2E9 Hl(albumin/globulin ratio,
A/G H])+= Table. 3o Ueich. SMlA &
9w eml 6654008 g/dLE  BSZ
6.43+0.09 g/dLe} H|wste] Go1A9l Hfol2 1
oj7] itk BD¥ B BMwelA 7z
7.61+£0.28 2 7.33+0.29 g/dLE YElGon &
oA Ql Zoli= Ho|z] dgith AR Fh+
SMollA 3.06+0.05 g/dLE BSw 2.78+0.05
g/dLet Hlwste] {oAH F7HE Zelskltt
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(p<0.05. BD# % BMuelMde= A
3.64+0.05 9 3.47+0.08 g/dL= Jehych 2
2R Hrl SMPA 3.59+0.05 g/dLz
BS¥+ 3.65+0.06 g/dLet H|wste] fFolHQd =
olE Holx] itk BDE E BMTOlAM 7zt
3.97+0.07 ¥ 3.86+0.07 g/dLe] FEE ZAE
k. A/G HlE= BDo] 0.92+0.01, BM+
0.90£0.022 Yeger, SMa- 0.85+0.02%
BST 0.76+0.02¢] H|gte] §-o]A Q1 zto]E Ho]
H 371 Aoz Uyt g o
o] glucose A1/ (gluconeogenesis)S AA 9
Hzlgo=m o] &EH, TiFoA o] o]
Hog o] gx7] Fotal Aot Thigoe] o]§
7] el wuido] FAAaFr= H1vb Qlrk
[31]. E3h, IHTL i AFF] AR
2 o o]3AE-S FXot= Q4R dEA QL
om, @Y F 4R 4 FEEY FE= 17
T AARY] g A GRS AEE dHA QL
tH32]. & A AT, G fF FFolA F
g, dEn S2EY, A/G H7E FAste

sr<lssict

pi

>.\I
tlo 4
| .
e

Xl

3.8. TalAE s

A9 @7 Aode] F=x Table. 49F
g4 F Zw(T-Ca) sEx SMollA 13.4+0.8
mEq/LZ BS¥ 11.84+0.7 mEq/Le]l H|5}] 52
Al &9 F7HE &SI (p0.05). 7124
°o|(BD) ¥ 5% =% JolT(BM)lA ZHzt
14.8+0.9 % 15.0+1.0 mEq/LE Yehgoed &
oAl Zpol= Holz] Qkgttt. AP) sk SM

el
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oA 10.6+0.3 mEq/LE  BS# 9.9+0.2
mEq/Lel|l Hlst] F-2lF<Q Zolg YetlH Fx
o] Z715 TESITH(p<0.05). BDF ¥ BMT
oM ZzF 127403 ¥ 12.840.2 mEq/LE
el o {9l Ztol= Ho|x] ofgitt UJE
EWN2)9 FEE gk FIEEBSH 159.9+
6.2 mEq/Lell H|5lY 5% %8 FoIgt SM+t
(146.8+5.8 mEq/L)o] oA %o A4
sHolstdth(p<0.05). BD= 9 BMolA
140.8+6.5 @ 139.9+5.7 mEq/LE Utepgon,
T 7 foHl Aol Holx| ity ZE
K)9 BE: SMolAd 6.2+0.2 mEq/LZ BS
T 5.6+0.2 mEq/Lef vl Fo]Z 9l Fx o]
2712 gF1stATHp<0.05). BD7 % BMtollA
247+ 6.740.2 2 7.140.1 mEq/LE Uehgton,
BMollAl f-2&l F7HE 16k tH(p<0.05).
F4£C) BEE SMTA 99.8+2.8 mEq/LE
BST 105.8%2.7 mEq/Lell H|5le] §-ojZ]el =
T FaE WHSHATH(p<0.05). BD# 3 BM
oA Z¥zb 91.8+2.2 9 90.6+2.4 mEg/LE
el om Fol&el zpol= Holz] ottt
Streptozotocin® 2 T HfEH 3FE I
Tl Ut et Ao Bdd-S ot
Aoz Hid v Joi33]. B AYA, T
I B oA F L, o, TFE sEe
YEE, 44 27t 37t9ed, 5% 55 &
AE 5t F 4%, <, ZF st UKL,

ofl

UEE, 94 Smot gastel A B2k 2
AR A2 g 47b ol

Table 3. Effects of mung bean (phaseolus aureus 1..) on serum total protein, albumin and globulin

concentrations and A/G ratio of STZ-induced diabetic rats (g/dL)
Group” BD BS SM
Total Protein 7.61+0.28% 7.334£0.19° 6.43+0.09% 6.65+0.08
Albumin 3.64+0.05¢ 3.47+0.08° 2.78+0.05% 3.06+0.05°
Globulin 3.97+0.07° 3.86%0.07° 3.65+0.06% 3.5940.05
A/G? 0.92+0.01° 0.90£0.02° 0.76 £0.02 0.85+0.02°

UBD : basal diet (control group). BM : basal diet+5% mung bean (phaseolus aureus L.). BS :

basal diet+streptozotocin  (STZ). SM
(phaseolus aureus L.). ?A/G ratio :

diet+streptozotocin  (STZ)+5% mung bean

albumin/globulin ratio.

¥The data are presented as mean+SD of 6 independent rats. Means with different letters are
significantly different (p<0.05) by Duncan’s multiple range tests.
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55 (Phaseolus aureus L) §017F B 58 279 g 2 2AFAYE Ao miA= 9F 9

Table 4. Effects of mung bean (phaseolus aureus 1..) on serum electrolyte concentrations of

STZ-induced diabetic rats (mEq/L)
Group” BD BS SM
T-Ca 14.8+0.9"? 15.0£1.0° 11.8£0.7¢ 13.4+0.8%
Pi 12.7+0.3¢ 12.8+0.2¢ 9.9+0.2° 10.6£0.3°
Na 140.8+£6.5% 139.9+£5.7% 159.9+6.2° 146.8+5.8%
K 6.7+0.2¢ 7.1+0.1¢ 5.6+0.2° 6.2+0.2°
Cl 91.8+2.2° 90.6+2.4° 105.8+£2.7° 99.8+2.8

UBD : basal diet (control group). BM : basal diet+5% mung bean (phaseolus aureus L.). BS

. basal diettstreptozotocin (STZ). SM
(phaseolus aureus L.).

basal diett+streptozotocin (STZ)+5% mung bean

?The data are presented as mean®SD of 6 independent rats. Means with different letters are
significantly different (p<0.05) by Duncan’s multiple range tests.

4. A& =

T § Fof| QlolA 5% =F Fol7
2, @4 T AZEAE, fEAAE, a4t o
gL Fhof| nA= 9T WS &
F2 T FF APT 5% 555 AFHAR
AH (M)A 200.3+7.7 mg/dLE LieRE
o, gk HH AHFBSH)A 216.9+8.8
mg/dLe} H|WSte] {Fo)AQl FAE FRIstAtt
(p€0.05). & EH2HE FE+E SMto] BSwel
H|glo] fojAel gAE UERCH(p<0.05),
HDL-ZAHE skt SMoll4] BSol Hlst
o FoHd Frol FTIHE FRASHATH0.05).
Z ZY2H 2] 3t HDL-ZYAHE & H
£ 71E40|(BDW), 5% HF Fo9w(BM), BS
92 SMeteld ZHZE 30.1+1.4, 32.7+2.0,

156+1.1 ¥ 21.6+1.2 mg/dLE TZH A}
Z A2 4=(atherosclerotic index, AD) & A
A= , CRF)= SM
o] BSwell Hlste] foJAQl o] A=
2 ASIAHTHp0.05). LDL-EAHE, @34
214, A4, 58 SY2EHE 9 Z A
HZ FZt SMo] BSEel Hlste] #9]
dAE HAoH(p<0.05), SHY2HE A&
Hl= BD, BM, BS @ BMol|lA Z+ £719]
Zfole gl Aoz Il A
e A4 2 84 FEE SMite] BSE

2 el

-

=)
L

e
X
bl
Q
o
=
&
o
(@]
]
[22]
~
=
Q
(g
e}
o]

oX,

Eah

ofN do T 1 miu ofN Y MU g
=2,
N |

1o lo [m o
)
rO

of Hlste] folHoR FAaEE AoZ e
(p€0.05). & SHH FL= SMI BSTHE Tt
oA 2ol gl AR WM gFH
Fhi= SMto] BSwto] Hlste] {eojdoz Frt
She AozZ FRIEGCH(p0.05), S2EH9
T SMoT BSw2 o 7HY] Zpolg Holx]
oottt gRER/F2EA H|(A/G ratio)= BDE
°o] 0.92+0.01, BM+< 0.90+0.022 eI,
SMat 0.85+0.022 BS++ 0.76+£0.029] H]5}]
FolAQl Zolg Holw It Aoz ZRly
k. €4 F = ZA&(T-Ca), 2AP) U ZEK)
Fhie SMo] BS#of Hst] FoAQl FL9
Z7HE BEATH(p<0.05). ¥, YEENa) ¥ ¢
2C) FEE T FEEBSWO HIst] 5%
=55 Fog SMTolA §oAQd Aol s
7F AAaEE Ao YERGTHp0.05).

mEhA, =59 HHe G 58 AFA &
T 7ot 9 AHAZE AR BIt S AL
o=y 7154 AE AEA olg TFed A
o7 AtmEct.

=
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