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Effects of Mung Bean (Phaseolus aureus L.) Supplementation on
BUN and Hepatic Functional Enzyme Activities in Streptozotocin
-induced Diabetic Rats
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Abstract

The purpose of this study was to investigate the improvement effect of mung bean (Phaseolus aureus L.) on the hepatic
functional enzyme and catalase activity of streptozotocin (STZ)-induced diabetic rats. Sprague-Dawley (SD) male rats were
divided into four groups (n=6), and fed experimental diets containing mung bean meal [basal diet+5% mung bean (BM), basal
diet+STZ+5% mung bean (SM)], and control (Basal Diet, BD), BS groups (basal diet+STZ). Serum concentrations of Blood
Urea Nitrogen (BUN) and creatinine were significantly decreased (p<0.05) by 5% mung bean supplementation diet. The
activities of aspartate transaminase (AST), alanine transaminase (ALT), akaline phosphatase (ALP), lactate dehydrogenase
(LDH), amylase and lipase were decreased in the BD, BM and SM group than BS group. The catalase (CAT) activity was
significantly increased (p<0.05) in mung bean supplementation diet (BM, SM group) than diabetic group (BS). In vivo
experiments with diabetic rats showed that ingestion of mung bean supplementation diet were effective in BUN concentration,
and hepatic functional enzyme activities.
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8.9%0°]4 2016 14.4%= Z7=]Qctar shy, =31 A
73 o)2 elo] B F11 AhEo] Qe AOR B
1 QJriKim, 2016; Korean Diabetes Association,
2018). Bgo] FEe uAAAR) ZEgo] F
Ot thabd Agte = vEY, MAEF, Y T &
29 GHFSH}(Chait and Brunzell, 1996). &3t &
e o] FAI=REAA B-celld] R QS Qs
2o} ArRsom op|ehs A1 Thaol Wzl
A s Qladl AgHdoll oJsf] o7l AT Wi
2 U 2 gln), AR Piego] HEle] 85-95%
oA} xxJekctal delA QJrh(Beckman et al., 2002;
Kim et al., 2006; Shin et al., 2015). - F75HA1=
287170 wet asltoli 2 FhE A AAT =
oF=?l glucosidase AA|A|(acarbose), e H2AHA|
(thiazolidinediones), 2l&3 HH]ZZA|(sulfonylurea),
Zrofx 9] 2= eHd A (melformin) 9] 45572 &
SEIt(Bally, 1999; Zhang and Moller, 2000; Hwang,
2011).

Aa7HA 7 oFEE2 A8, e’ 58] 2 1k
A Ao, AAHEAL xje} v, 415, WIE el 3
go] HI%31 QIti(Gaal and Scheen, 2015). w2hA],
2j70] G Wakgo] 22 AR G Alof A=A
o W7 1SAFE 9 7iide] Zis] o]foAAL Q=
Al o|m(Kaushik et al., 2010; Rios et al., 2015), ©]&
3 ARE fo) AeAle) P ok Sejrio)s
(flavonoid) ¥ #|=54d SKHE(phenolic compound) 5
o] At ekdlof| ff-g5trtal Hark|of Qlti(Andrade and
Wiedenfeld, 2001; Vetrichelvan and Jegadeesan,
2002).

=5 (Phaseolus aureus L.)= F3{ Leguminosae)©]|
Sl 1A 2B vleke lEa ofklo} xjefo]
A& A Sat 715 wepa, 71548 Adae] o AF
o7} =5igt Ao & AdEHA UrHGu et al., 2006; Kim
et al., 2008b). LHHAIEL FA oF 57%, g oF
26%, Aol oF 3% FhFEo] Qlal, op|iAr F

arginine, glutamic acid, asparagines &3}

methionine, tyrosine, isoleucine 5~& 1jgF A3l
HE]o] QJtiLee et al., 2019). E3L 5= H[el,
A, EefReole W {l=3RhE 59 7lsA AR

o] ggElo] 9= Ao A QOom(Lai et al,

2010), o]aZaE(isoflavone) T} FHAkE}F 9 HH-23)
(Oh et al., 2003), 7420} S5 vitexini} isovitexin2]
A5} EHA(Kim et al., 2008a; Kim et al., 2010), 3+
=z 9 gk E4d(Imm and Kim, 2010; Wi et al.,
2012) 2] A7k Bare]ar QAR gfeof] theh A4t
£ ulufgk Agolct.

olof, & AoJA= 5% =5F {7} streptozotocin
(STZ)o & §= Sprague-Dawley#] Al 31F 9
A Blood Urea Nitrogen (BUN), creatinine ‘gz,
aminotransferase (ALT, AST), ALP, LDH, o}gz}o}
Al, ejufolA] 9 7hEElop] & B0 MES Bl %,
71678 22X Y] B8dS HESH] ffste] S

21, 43l Mz

=(Phaseolus aureus L.)= FYHLeguminosae)©]|
S RO BRI 3 24 Aol
51, RF35Z2AZXEYELA, FDU-2000, Rikakikai
Co., Tokyo, Japan)A]7] 3, H4}7)(HMF-3250S, Han-11
Co., Seoul, Korea)& tRfjglo] 80T ZAl& W=l
(DF-8514, I1-Shin BioBase Co., Yangju, Korea)o]| #|
o, L Aol A8

22 Y S=

it AEo] 20010 g2l 753H Sprague Dawley
(SD)A| =71 1F|(Daehan Biolink Co., LTD, Eumseong,
Korea)E Y3}, 5% “&7]S(Ottogi, soybean oil,
Anyang, Korea)& 3Hoh= 7|22 152471 o]
ARg3te] A-EAIF, WH(randomized complete
block design)oll &Jsto] 2} Ay & onle}¥ 47to=
metabolic cage (JD-C-71, Jeongdo, Korea)o] U421
S22 ARARS Sk Al ARgAle] S 201T,
AL S0£10%E A SAARH, Hehe
12A]7K07:00 " 19:00) F7]& ZH3}ckJin et al.,
2018). ofE]Aks: W AR 5 T A Faldist
L FEAEE9IHE] 9] SI(PNU-2017-1422)3}
2] 3ol AAE ik
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Table 1. Compositions of experimental diet and groups (%)
Group" 2)
Ingredient BD BM BS (IP) SM (IP)
Casein (C3400)
(Sigma, St. Louis, USA) 22:0 20.7 22.0 207
Corn starch (S4126)
(Sigma-Aldrich, St. Louis, USA) 48.0 443 48.0 4.3
Sucrose
(Cheiljedang, Incheon, Korea) 150 150 150 150
Cellulose (C8002)
(Sigma, St. Louis, USA) 50 >0 50 50
Mineral mix> (960400)
(MP Biomedicals, California, USA) 33 33 35 35
Ly
Vltamlp le- (960402-) . 10 10 10 10
(MP Biomedicals, California, USA)
Soybean oil
(Ottogi, Gyeonggido, Korea) 50 30 50 50
L-Cystine (34430-0310)
(Junsei, Tokyo, Japan) 03 03 03 03
Choline bitartrate (C1629)
2 2 2 .2

(Sigma, St. Louis, USA) 0 0 0 0
Mung bean (Phaseolus aureus L.) - 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 L.). BS : basal diet+streptozotocin (STZ). SM :
basal diet+streptozotocin (STZ)+5% mung bean (Phaseolus aureusL.).
JIP ; 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).

23, Aojzd ! HEiF
S AHTS Table 13 ) P 8}

Kol 4
7] 913 SDA| <=7 &Fef 0.01 M citrate buffer (pH

=z
TA
4.6)2 J3AZ] streptozotocin (STZ, Sigma, St.
Louis, USA, 45 mg/kg body weight)S &7} FA(IP
injection) 1o} e 2 GuEAZICL 7] BA0}E AR
| ZwX(control)Ql  AAl<H(normal-nondiabetic)> BD
<, A ALl 5% 5% Fod(BMY), Fie
AFTBSH Q] A mell 2 (control-diabetic) 7t
g Agidiabetic)e]) 5% =EE FoIA sk
(SMT) o2 LEegiek

2.4, 88 S22 M|
A1 AN 2ol TARE AT %, TR

(animal inhalation narcosis control, SK-INC-100A,

Daejong, Seoul, Korea)E ARE351o] CO, gas T3]0
g eR fdsiglon], e Fsto] 4T
OF LAY W3 5, 2087F 2 3,000 cycles AL

Foto] AL Fs Aol ALE5IEJin et al., 2018).

2.5, Blood Urea Nitrogen (BUN) %! creatinine s& &8

Blood Urea Nitrogen (BUN)-2 &Aoo ]3] ZA
= A|2KEiken, Tokyo, Japan)< A|8-510] ASIHEA]7]
(Hitachi 7150, Tokyo, Japan) = F-A413}%IC}. Creatinine
L Jaffe reaction ¥Hol| F3lo] ZA|E A|2HEiken,
Tokyo, Japan) .= MR =HEA4]7|(Hitachi 7150, Tokyo,
Japan) S AFgato] EAEHIL.

2,6, 239 gAY =3

Aspartate aminotransferase (AST) 2 alanine
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Table 2. Effects of mung bean (phaseolus aureus L.) on serum BUN and creatinine concentration of STZ-induced

diabetic rats (mg/dL)
Group" BD BM BS SM
BUN? 16.8+1.3% 15.5+1.2° 32.0+1.5° 28.3+1.7°
Creatinine 0.72+0.02° 0.71+0.01* 1.4120.02° 1.35+0.02°

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

PBUN : blood urea nitrogen.

9The 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.

aminotransferase (ALT), alkaline phosphatase (ALP),
lactate dehydrogenase (LDH) 24 42 G40 9
3] A%l Al2KEiken, Tokyo, Japan)2 AR&351o] AYsH
A7) (Hitachi 7150, Tokyo, Japan)2 HA5}ick
g3 59| opdelofA|(amylase) A 42 pNPGTH
67 ZAE A|2Hamylase, Roche, Indianapolis, USA)
2 o]g3lo] =4 AX|(Hitachi modular, Tokyo, Japan)

2 Bl ejmolAl(lipase) T Al
(colorimetry)o]] 310} ZAE elutobd] 248 Alof

(LIPC, Roche, Indianapolis, USA)-& o]-8-35}] A3}t
HX7](Integra 800, Roche, Basel, Switzerland)S A}
B5to] A5t FhEtobA|(catalase) B2 A
of oJsf ZA|%l A|2KCayman chemical company, Ann
arbor, Ml, USA)Z o]-835}o] ELISA reader (model
550 microplate reader, BIO-RAD, USA)Z 540 nmo]|
A Z2A35}0] mL - nmol 2 FAS}SICH

2.7. EA Xzl
AlY dlofgle] FA Aule A¥e & Bdaat &
HALRE FABIACE Aakgk 7 4%94*3,715‘%? one-way

ANOVA=R HXA & p<(0.05 4=50J|4] Duncan's multiple
range teste]] 2Js}of 2t *a‘?:‘v? He] oAl AjolE &
olREQItt ZAAE] T2 IBM SPSS statistic
ver. 225 A8k

)

3. Znt & nH

3.1. Blood Urea Nitrogen (BUN)
Sk
379l 8% =, BUN (Blood Urea Nitrogen) %

=S5 U creatinine

creatinine ‘== Table 29} At} 7]EAlo] Tzl
AdTHBDD), ol 5% w5+ ol BMT), B
A3 BE GERBSD) U Fie ko] 5%
= Zoj(SMiD)e] BUN wl z7F 16.8+1.3,
15.5+1.2, 32.0+1.5, 28.3+1.7 mg/dL= YEREOH, A
K9] BDZ} v]slo] BUZIR: §oj29] ol
Holx] Skorck. BDF:} ulisto] thieGuk(BS)olA
BUN 357b §9j50 2718k 20% uepgon)
(p<0.05), FrefFUHBS)} Hlwslo] 5% =7 Ho
(SM#)] BUN 517} o0 71458 2Rlsl
TH(p<0.05).

Creatinine === BD<, BM, BSt 2 SM+-9]
27+ 0.72+0.02, 0.71+0.01, 1.41+0.02, 1.35+0.02
mg/dLZ ZR1Z|%ic}. BDwof H|ste] BM-il=
Zo] zjo| S Holx| elgfom, Aol BD}t H]JLO]'
o] Gie-§HF BSol|A] creatinine =7} -§oF o2 =
7Foh= 2102 UERITH(p<0.05). BSwt} H]wstod 5%
L=E FoJst SMao)|A] creatinine =7} -§-o]F o2

HABITHP<0.05).

BUN-2 AIE] 17} A& glshr] figt A3
2, =gt S A AR o] - Glomerular
Filtration Rate, GFR)2] T4, A|&aF 52] 2219 2l5)
71 4= 9100, e QITHATA vlH|E £AF
A Bt GFRS 742414 BUN 55 571
t}ar Skcl(Hewitt et al., 2004). 3L, Creatinine-2 AU
T oAb eHlER A ol = v,
2715 ZolA] HiEEA] St G Fofl 54 Flok
a1 ®arso] Qlek(Lee, 2017). 2 ARoA G 1 2
Hofl 5% &5 297} BUN 4 creatinine 555 7H4AA|
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AST and ALT activity (U/L)

111

Group®

Fig. 1. Effects of of mung bean (Phaseolus aureus L.) on
serum aspartate and alanine aminotransferase (AST
and ALT) activity of STZ-induced diabetic rats.
UBD : basal diet (control group). BM : basal diet+5% mung
bean (Phaseolus aureus L.). BS : basal diettstreptozotocin
(STZ). SM : basal diet+streptozotocin (STZ)+5% mung bean
(PhaseolusaureusL.).

IThe 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.

7 E37E Qs AL BRlslgon, 4 71 o]
A OIS A0R A7

3.2. Aminotransferase (AST, ALT) &4

31Fo] &3 aspartate aminotransferase (AST) 2
alanine aminotransferase (ALT) A2 Fig. 13} 2t}
AST:= BD, BM, BS 2! SMitolA] ZHzF 72.5+4.0,
69.3+3.8, 89.6+3.7, 81.3+3.8 U/LZ YERITE BD-
3} BM 210l §0}42] 20| Ko g}, BD
of ulsjod BSolA] oo Sir} Sl AS
FRI5IR 0 H(p<0.05), BSwt} H]w6}o] 5% 5 o
Mo RLJA 0 2 517k Thasie AL 2llak
thp<0.05).

ALTE= BD, BM, BS % SMofl4] 38.7+2.0,
36.942.1, 46.842.5, 40.542.6 U/LE SRIE|Q]t) BD
2 BM 7 92120] 2ol7h g1gic. P Sk BS
FolA] G902 7} B OB (p<0.05), Fie
FULBS TR 5% 55 FoUSM)ZAH 557} 2
2312 K(p<0.05).

AST 9 ALT+= 7t Al3zof] EAk= Aai d3E
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Alkaline phosphatase activity (U/L)
[ T,

Group®

Fig. 2. Effects of mung bean (Phaseolus aureus L.) on
serum alkaline phosphatase (ALP) activity of
STZ-induced diabetic rats.

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

IThe 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.

AR QI8 A7 T v, e o ofs) 7k 27
o] g=olu} 7 M|327} ohu) =] aminotransferase”} &
of %02 GelElo] APl opch o] & THS U
B, 7P &40 A7} B A= Hark o] Qlrt
(Cha et al., 2008; Park et al., 2013). wehA], T -
S1F)0ll 5% =55 Foi= AST 9 ALT S 7~
7F &3 TSk 37t 9 A o= Ik

3.3. Alkaline phosphatase (ALP) &

3lFo] &% alkaline phosphatase (ALP) ZHJ-&
Fig. 29} 7t} BD, BM, BS U SM oA Z1z+
260.7+£15.8, 258.3+£13.9, 338.2+14.2 X 308.3+15.0
U/Lz ZRIEQIek 7]idA]lo] BDw} Hasto] 5% =
% AJRHEBM) ol §12i81 Aol o)) stk 1
2} e KBS)T-2 BDZo] lalel folHom
L7} 5718 (p<0.05), Fie IH(BS)o] vt
5% 5 A3 SMB) oAM= X o0& s=7) 7
SrHp<0.05). ALPL= o AaE, Hatt vl 4
of, 7ka1gk Wl oo ol ofa) 1 deito] WAt o)
of] 2|7k S7FETAL A2A QLo (Zou et al., 2006),
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Lactate dehydrogenase activity (U/L)

Group!!

Fig. 3. Effects of mung bean (Phaseolus aureus L.) on
serum lactate dehydrogenase (LDH) activity of
STZ-induced diabetic rats.

YBD : basal diet (control group). BM : basal diet+5% mung
bean (Phaseolus aureus L.). BS : basal diettstreptozotocin
(STZ). SM : basal diet+streptozotocin (STZ)+5% mung bean
(PhaseolusaureusL.).

IThe 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.

g ki
Ehfol 7P 48 MBI B} ke AO® A
=k

3.4, Lactate dehydrogenase (LDH) &M

Lactate dehydrogenase (LDH) &44-& Fig. 31} &+
t}. BD, BM, BS, SM oA ZHZF 1163.9488.9,
1132.0£90.0, 1438.5+78.9, 1276.4+80.2 U/LE e}
s}, BDIT} BMi 7 :0)2i9] 2jo]2 Holx) ¢k
gkow, BD Hwsto] T FHH(BS) oA 5914
O 2 Fr} 7RI (p<0.05). ELL 5% =7 AH
(SM)THollx] BSHEEL Foj2 07 st Zashks 8
Q15 (p<0.05). LDH+= Ao} 7+ 4]0 Harwfo]
nem, 53] 4, 1 3 A Soll EAek w4 1F
& 5ollAl AST, ALT®} A 1t Al =iE] fE5of
78 2710 A7E 7 e Ao® Ut Cassidy
and Reynolds, 1994). w2bA], 5% E59] Foj= i
T S0 TF EE AVsks APt ols e
Tk

o
o
e

Amylase activity (U/L)

Group'!

Fig. 4. Effects of mung bean (Phaseolus aureus L.) on
serum amylase activity of STZ-induced diabetic
rats.

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

IThe 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.

3.5. Olz}otKl(amylase) &M

opfefolA|(amylase) 2HJS Fig. 4o HehHich
BD, BM, BS 9 SM 2oj|A] 22+ 131.0£7.9, 128.8+8.0,
151.348.8 W 133.3+7.9 U/LZ SR1E|9)t}. BDaL} 1]
sl BMutaks F2J2Q1 2lols Holx| figict wh
H, BD} H] wsto] e BS<tof| 4] opdetolA|
o] FoFoR STt p<0.05). T 1
BS} Hlaske] 5% =5 AFIAIX] SMatellA] 9]
20 7 ghdo| Asl= A RISHATHp<0.05).

Oh et al.(2019)9] Aol Gl SFol| a2
0] 3132 |, opdelolA] /o] ZHAEQ o, T
W Bt l& Ao R HAsiglt) 2 Aol A E 5%
S0 AHF = i SlF]e] ofteto A /o] st
= A0 et =50 gol2 T o] /WE
U A o7 FAECE

3.6. 2|mof((lipase) &4

21| @4 elufolA(lipase) B2 Fig. 5ol LERH
%tk BD, BM, BS, SM 9] gjujor]| &g 717t
7.1£0.3, 7.0£0.2, 8.8+0.1, 8.3+0.2 U/LE UEP oM,
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Lipase activity (U/L}

Group!!

Fig. 5. Effects of mung bean (Phaseolus aureus L.) on
serum lipase activity of STZ-induced diabetic rats.
YBD : basal diet (control group). BM : basal diet+5% mung
bean (Phaseolus aureus L.). BS : basal diet+streptozotocin
(STZ). SM : basal diet+streptozotocin (STZ)+5% mung bean
(Phaseolus aureusL.).
JThe 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.

BD} BSHE 701421 Aol & Hol#] kit BD
of BIsto] BSwoflA glufold] gdo] FojFow F7t
S0 (p<0.05), BSw} Bluwslo] 5% S5 ot
(SM)oli] frejrer sk Zo= yeEyith
(p<0.05).

Weiss et al.(2015)9] ¢1of|A] 2jujolAl] 248 w4
A, IS 2 AR SolA o] S71 =Sk
L B wp Qlek 2 A A, G 8 Dol 5%
S5 AR RN Pujope] BE AT
Aoz sRIEGlom, =50 A3 = Tl 2159 )
& A G iAol At Qle A o= AbREICH

3.7. 7IEk2l0tHl(catalase) &AM

G4 Fo| 7FdelotA(catalase) B4 Fig. 63 &
th. BD, BM, BS @ SM oA 72} 6.73+0.13,
6.79+0.12, 5.82+0.15 @ 6.12+0.12 nmol/mLZE ZH]
=%k BDw BM o= 21281 ZjolE Kol
223tem, BDo| Hlgto] e % BSTOlA] 71
glolA] Aol oo r AAasl= AL shelsiynt
(p<0.05). P FHFE BSof 5% 55 FoI(SMH)A]
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Catalase activity (nmolfmL)

Group?!

Fig. 6. Effects of mung bean (Phaseolus aureus L.) on
serum catalase activity of STZ-induced diabetic rats.
YBD : basal diet (control group). BM : basal diet+5% mung
bean (Phaseolus aureus L.). BS : basal diet+streptozotocin
(STZ). SM : basal diet+streptozotocin (STZ)+5% mung bean
(Phaseolus aureus L.).
JThe 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.

Ferelold] Bo] elxo R Zrlske Ao R ekt
tH(p<0.05). Catalaser= AYA|Y] EAJAAF(reactive
oxygen species)S A AAIA WS A A2 BS54
(homeostasis) 9 A5} 2-g-0] Qlrfal Halw]o] glo
w(Saggu and Kumar, 2008), 2] B-cell] A1
2EYAT7E AEEH ik Zow dEA Slot
(Goth and Eaton, 2006). WehA], £ AALofA GicAd
SIF= catalase o] ZAE] oM, 5% =5 Foiof
oJato] F catalase /o] T7HE= AR FRIEQ)
=4

4 22

5% 5(Phaseolus aureus L.) 577} streptozotocin
(STZ)o|| SJsto] e Tied 22| blood urea
nitogen (BUN), creatinine ‘%= % Z}<& § Av[aspartate
aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), lactate dehydrogenase
(LDH), amylase, lipase, catalase] 843 ¥% S0l n]x]=
FEol tiste] At 7[EAolE woAR] tht
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(control)?] AA-S BD, 7|EA0] Alslto]| 5% &=
5 HIABMD), e $ ABHBS D A 2
| ZxX(control-diabetic)@} 23} Alsl(diabetic, BS
Dol 5% =55 FoAXl AFTHSMD) o= L3
t}. Blood Urea Nitrogen (BUN) % creatinine =+
T F 20l 5% 55 Foldt W(SM)olA B
e FABS )0l HIsto] F-o]ZQ1 2ol & Hom
e 2 2FRISIITH(p<0.05). 7 71 FAQl AST,
ALT, ALP ¥ LDH A& SMo] BSTHT} 5-2]%]
o] zjo|& Ho|n ZHAERITHp<0.05). E3L amylase
2 lipase TS SMol A BSZHTE oj5 0= A3
ERIcH(p<0.05). 314, catalase g2 SM-0] BS+]|
H|5lo] -2]21Q1 Zjo| 5 Kol 54:0] ZAo] F7tE|=
202 YERITH(p<0.05).

ofe] 2k 5 43k Hhed] 0] AT 9 7
716 SO W E o A} Qe A o= AR R,
o] 2o ZetE gl Aok A|aAle] A Ax 2
& 715 Zlo= gk,
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