Journal of Nutrition and Health (J Nutr Health) 2014; 47(5): 313 ~ 320

http://dx.doi.org/10.4163/jnh.2014.47.5.313
pISSN 2288-3886 / el SSN 2288-3959

Jaceosidin0| streptozotocin® 2
izl g

FeE 8k FY

Research Article

weat. Ay E2. 4A7s. Ay
FIohsh st 719ttt @ B ekl Ty sk Rt 2 o sk Al g ws )

Hypoglycemic and antioxidant effects of jaceosidin in streptozotocin-induced

diabetic mice*

Park, Eunkyo® - Kwon, Byoung-Mog? - Jung, In-Kyung® - Kim, Jung-Hyun3'

1Dept. of Home Economics, Graduate School, Chung-Ang University, Seoul 156-756, Korea
2Division of Biomedical Convergent, Korea Research Institute of Bioscience & Biotechnology, Dagjeon 305-806, Korea
3Dept. of Physical Education, Chung-Ang University, Seoul 156-756, Korea

ABSTRACT

Purpose: In this study, we investigated the effects of jaceosidin on blood glucose regulation in type 1 diabetic mice,
Methods: C57BL/6 mice were divided into four groups; normal control (Normal), diabetes control (D—Control), diabetes low—
jaceosidin (D—0.005%), and diabetes high—jaceosidin (D—0.02%). Type 1 diabetes was induced by streptozotocin and mice
were then fed a diet containing jaceosidin for eight weeks, Fasting blood glucose, oral glucose tolerance test, insulin
tolerance test, lipid peroxidation, and antioxidant enzyme activities were assessed. Results: Jaceosidin supplementation for
eight weeks had no effect on body weight, organ weight, and blood lipid profiles, However, jaceosidin supplementation
significantly lowered fasting blood glucose level and reduced insulin resistance, We also found that jaceosidin
supplementation increased antioxidant capacity by enhancement of catalase and GSH—px activities, Conclusion: These
results suggest that jaceosidin could be a therapeutic candidate to ameliorate hyperglycemia through increase of

antioxidant enzyme activity.
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Table 1. Composition of experimental diets (g/Kg diet)

Groups Normal ~ D-Control D-0.005%  D-0.02%

Ingredients
Corn Starch 397.4 397.4 397.3 397.2
Casein 200.0 200.0 200.0 200.0
Dextrin 132.0 132.0 132.0 132.0
Sucrose 100.0 100.0 100.0 100.0
Soybean oil 70.0 70.0 70.0 70.0
Cellulose 50.0 50.0 50.0 50.0
Mineral mix.? 35.0 35.0 35.0 35.0
Vitamin mix.?) 10.0 10.0 10.0 10.0
L-cysteine 3.0 3.0 3.0 3.0
Choline bitartrate 2.0 2.0 2.0 2.0

Jaceosidin - - 0.05 0.2

1) AIN-93 mineral mixture  2) AIN-93 vitamin mixture
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Table 2. Effects of jaceosidin on changes in body weight, food intake, and food efficiency ratio in STZ-induced diabetic mice

Initial body weight Final body weight

Food intake Total body weight gain

2)
Groups © © (g/day) (g/8 weeks) FER
Normal 25.24 +1.68Y 27.44+3.132 2.97 £0.49° 2.20+2.25% 1.13+0.522
D-Control 22.70+3.31 21.90 +2.88° 5.10 £0.572 -0.80 +3.822P -0.16 +0.46°
D-0.005% 23.16+1.72 22.36+1.27° 4.30+0.84P -0.80 +2.632P -0.26 +0.41°
D-0.02% 23.98+2.45 22.48 +353P 4.67 +0.70%° -1.50 +2.15° -0.46 +0.23°

1) Mean +SEM  2) FER: Food efficiency ratio

Values not sharing the same letter were significantly different (p < 0.05).
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Table 3. Effects of jaceosidin on organ weight in STZ-induced diabetic mice

Group Normal D-Control D-0.005% D-0.02%
Tissue Weight (g)
Liver 1.132 +0.093Y 1.047 +£0.231 1.095 +0.089 1.061+0.143
Spleen 0.090 +0.0262 0.057 +0.021° 0.054 +0.008P 0.057 +£0.016°
Kidney 0.351+0.033 0.364 +0.058 0.347 +0.058 0.369 +0.048
Epididymal adipose tissue 0.709 £0.2732 0.138 +0.148 0.210+0.122° 0.174+0.191P
Perirenal adipose tissue 0.231+0.0972 0.017 +0.042° 0.034 +0.047° 0.045 +0.076°

1) Mean + SEM

Values not sharing the same letter were significantly different (p < 0.05).

Table 4. Effects of jaceosidin on liver function in STZ-induced diabetic mice

Normal D-Control D-0.005% D-0.02%
GOT (U/L) 65.8 +8.9Y 131.8 £66.6 93.6 £18.1 132.0 £70.7
GPT (U/L) 16.6 +3.3 55.2 +£36.2 324 £54 48.7 £40.5

1) Mean + SEM

Values not sharing the same letter were significantly different (p < 0.05).

3 2t 7 A} FAlE OE I RelHQ Aol B
olA] 01'9}0‘/} B} Bus)l e, AR x|ukzA ]
FAE Dol Normalol HIs] freldog At
Jaceosd|n.°4 A3l w2 22| 74| ¢] Hsl= D-Controli
I vlaste] frof]l 2pelE HolA] kot FaighA]
W} A9 A 2] 749 D-Controlell HIgl thas 3=
S A%FE B

Jaceosidin0| Zt 7|S0l O|X|= Fe

Jaceosiding] AF7} 7+ 7150l mXE IS dolr )
28] &% GOT, GPT 243 =43 A3} (Table 4), GOTS}
GPTY] g4 a& 7l $9J3t zlo)7F 1921 Norma
o] EAdo] Bt Hls)] WA UERE O™ | jaceosidin 43
He el 9IS A &= A o2 e

=29, UWgs & A= g olx|

S
)18 G ol A jaceosiding] 437} 3-8 d9, s
2 91z YAl Hx)E RS dolr ) 98] B dY
o Fat AL JdEd W3S AT (Fig. 1). 35
T Bare] ddo] Normawol vlal f-2)2e
,Jaceosdm—* #2171 7] D-Controlel] H] 3}
S W g} £3] D-0.005%7-2 D-Controlo])
o] o2 0 & voktt (Fig. 1A).
jaceosidin94 A7} FeA] WSl njxs o
7§JJr~ Fig. 1B<} 1Col| AAE A} Normal—?l
FaaHT fojHoR vigton,
]-o]E Ho|x] &k}, TE3T X%AP;LA 7
Folgh o]% 15873 Hd o TA5

et
i
30
o
_EL

Z oy
% i
ol ol
i ﬂF
© e Oﬁ

\I
N
)
(e}
o:l

filo
AN
o}i

i"ﬂ o, o] % ZHasle] 1202 olFolle TEITH H
F27F HAct 2y, @] A =g
15~3&r°1] Hu GRS B, jaceosiding] A
E BT Apole Kol A| e¥dTh.
Jaceosidine] AFol W A& APAHS S
(Fig. 1D, 1E), Normali-29] 7-%- o] AA3] a3}
600l 71 HARE BAAL, 1 o] F Ax38] STt
et A9 <l )z 165 o]FHE o] 7hAs)
7] AlFE o™, 12087HA] 3EdgRT} ?%8 FroR
gdo] FA AT T3, A& A -9 jaceosidin
A5 D-Controlgtel] #9]%1 Zpol= gllent, D-
0.002%-9] {1&d /o] w2 S Jehf .

A m
>

JaceosidinO| otAtet X|&
0|kl st

Jaceosidin 437} G=H o2 Q15| of) Al
Ef29} kst AAl vAle 93-S Els
Table 59} 2T}, Jaceosiding] A&7 9oz
314 2B 2o vXe FEE 1 i) A1E F
2 A% A7 B FollA {FoFQl Afo|E KolA] ¢
ot gkt &4 &l 739, Normalwe] €/do] D-
Control .o} =7 Yephdth. 5, B oF Qs wo}
2 &iksl §4-9] 842 jaceosidin®] AFH el o) ot
A= A4S 1Ak GSH-pxe] 7%, D-0.005%2} D-
0.02%-¢] &Ado] D-Controla} Rlwsl fFolFos =
Al YeRten, Normal 2= 2}o)E RolA| et &=
3}, catalase®) 73"?‘ jaceosiding 433t 7o) &Ado] D-
Control®th =& s B o, 19%<l 2lole gl
Zo= b}E}ME}.

A 3 AL

kst & A of

i,

SE

G
ol
X
>

o
&

]
o w7

o I
ro

pal

) Ste)

i

SRS



Journal of Nutrition and Health (J Nutr Health) 2014; 47(5): 313 ~320 /317

500 -
a
400
=)
=]
% ab
& 300 |
E
o be
B3
S 200
=}
=
“7; c
& 100
i ormal Y ontro " DA . o ' -0.02%
A Normal D-Control ~ D-0.005%  D-0.02%
700
—m—Normal 80000 1
i ——D-Control
600 TN == D-0.005%
= N, —e—D0.02% a a
500{ /) X 60000 - a
E 400%3 ~
o 2 (@)
g i ~pa =2 40000
=300 @ b
[=>] (9]
3 g
& 200 @)
b 20000
100
% 30 60 90 120 0- ‘ ‘
- - 0, X 0,
B Time (min) C Normal D-Control D-0.005% D-0.02%
50000
600 b
—a—Normal b
500 4—D-Control 40000
== D-0.005%
I8 . —o— D-0.02%
= 400 f7--
5 I I S 30000 | ®
IS a N a S
2 300 X 60 | 90 120 1 g
-~ o
§ \\ Seeal @ = 20000 |
> 00 ab_ Sy pemmmmemmsmmmooT T 2 ©
=] Sso - -
—8 b B ~ Sl ° a
m 100 b 10000 -
.\‘\.\‘b’_—______—* b J
0 0 4 T T -
D 0 30 60 90 120 E Normal  D-Control  D-0.005%  D-0.02%
Time (min)

Fig. 1. Effects of jaceosidin intake on fasting blood glucose, oral glucose tolerance test and insulin tolerance test in STZ-induced mice. A:
Fasting blood glucose levels after 8 weeks of diet, B: Oral glucose tolerance test (OGTT) was performed at 6 week of diet. C: Area of
under curve (AUC) was calculated based on OGTT results. D: Insulin tolerance test (ITT) was performed at 7 week of diet. E: AUC was
calculated based on ITT resullts.
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Table 5. Effects of jaceosidin on liver lipid peroxidation and antioxidant enzyme activities in STZ-induced diabetic mice

Normal D-Control D-0.005% D-0.02%
TBARS (uM/mg protein) 0.78 +£0.05Y 0.68+0.04 0.66 +0.67 0.79+0.62
SOD (U/ml/mg protein) 67.14 +8.152 36.75+12.412P 28.94 +12.60P 58.49 + 8.4420
GSH-px (nmol/min/ml) 694.04 + 42,533 597.82 +64.06° 761.95 +31.012 826.57 +36.092
Catalase (hmol/min/ml/mg protein) 323.23+13.032 272.74 +16.40° 289.54 +14.523° 301.79 +11.523°

1) Mean = SEM

Values not sharing the same letter were significantly different (p < 0.05).
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