J. of Korean Oil Chemists” Soc., 1
Vol. 32, No. 3. September, 2015. 488~496

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)

http:/ /dx.doi.org/10.12925/jkocs.2015.32.3.488

1.
T3 oghs FE80] Streptozotocin ' Tl SF o izt
H] 2

St 9 A 2499

ALt

B

dhadheta Auksteyst AlEore
(2015 8¢ 3¢ < 20159 9¢ 19 545 201

i

9d 179 A=)

Antidiabetic and Antioxidative Effects of Cibotium barometz
in Streptozotocin—Induced Diabetic Rats

Ok-Kyung Kim*

Department of Food Science and Nutrition, Dae Jin University,
Pochen 487-711, Korea
(Received August 3, 2015, Revised September 1, 2015, Accepted September 17, 2015)

2 9 Streptozotocin(STZ)o_EL Frod G SFNA T4 dEs FE2ES 1Y 13 747 1,000
mg/kg.bwel EFoR Fo| T glucose®FT iAol Tolste= BAQ glucose—6—phosphatase
(G-6-Pase), glucose-6-phosphate dehydrogenase(G-6-PDH)3} glucokinase(GK)ZA1} glycogen &
I triglyceride(T.G), total cholesterol 59 Z|ZAdjAto] Fojol= EAET} FAIE2NE] Tojsh=
glutathione—s—transferase(GST),Catalase(CAT), glutathione peroxidase(GSH-Px)&/¥} glutathione
(GSH)ZFE 4T 2 14 ofgt2 FE2E FoIwo| glucose, T.G, total cholesterol 52 &=t
G-6-Pase &9 FolAl HA(p<0.05F Y™ glycogen gt G-6-PDH, GK¢] &4o]
oAl F7HpK0.05)E HEIHIIEE o]eF o] 3 ofghg F&EEo] Tk, Aetagol da

2 1. e gARe 3resly glee oF 2 glolth

FAo] : 74, AEYEZES, Tk, § AT

Abstract : This study was done to investigate the antidiabetic and antioxidant effects of
Cibotium barometz in Streptozotocin (STZ)—induced diabetic rats. Diabetes was induced by
intravenous injection of STZ at a dose 45mg/kg.b.w. dissolved in citrate buffer(pH4.5). The ethanol
extract of Cibotium barometz was orally administrated once a day for 7 days. The contents of
serum glucose, triglyceride(TG) and total cholesterol were significantly decreased(p<0.05) in
Cibotium barometz treated group compared to the those of STZ-control group, The content of
glutathione(GSH) and activity of gluthathione—s—transferase(GST) were significantly increased
(P<€0.05) in Cibotium barometz treated group compared to the those of STZ-control group. and
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activityes of catalase(CAT) and glutathione peroxidae(GSH-Px) were signiicantly decreased (P<0.05)
in Cibotium barometz treated group compared to the those of STZ-control group. Also the

content of hepatic glycogen and activities of glucose-phosphate dehydrogenase(G-6-PDH)and
glucokinase(GK) were significamtly increased(p<0.05), but activity of glucose—6-phosphatase

(G-6-Pase) was significamtly decreased (p<0.05) in Cibotium barometz treated group compared to

the those of STZ—control group. These results indicated that ethanol extract of Cibotium barometz
would have antidiabetic and antioxidant effects in STZ-induced diabetic rats.

Keywords  streptozotocin, antidiabetic, antioxidant effects, Cibotium barometz
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A gro] AAste] 71Qlshe ABEE 9
2 Qo ofe] 7kx] AgEago] A

7k FAlelt. 53] HTh, gk, A
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20.3%, B8HET75.5%, 445290.8%, Sstragalin,
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Kaemferol, Diterpene, Xylan,
Cellulose, Pectin, Glucosemannans-= &-7[515t
I qlow, okatgoR: FAT U FAst &
&l6], 4ol mAl= 750l HuEdet. F
o fEA 1EGoe=z QIgh  superoxide
anion(-Oy), hydroxyl radical(:OH), peroxy
radical(ROO-), alkoxyl radical(RO")G<] &/d4t
AFE(reactive oxygen species, ROS)e] AJH

o o5 HLLFSE Al B4 glol 4
Aol ol Aol AAgolt waE g
o AAE ol&HAT HFoR T ol
FYMLT Fol 47 HA god PAH T
Ao AAEA £AFS Fol Ho| B

A7 1 d= ZwAZE(atherosclerosis), &
(cancer), St AA WA A (rtheumatoid
arthritis), 9Z(inflammation)5< Yo7|= Yel
o] HIu =3 SQJoH8.9] THH, Aol o]t
aFEe] I RAE #I8 superoxide
dismutase(SOD), glutathione—s—transferase
(GST), Catalase(CAT) gluthathione peroxidase
(GSH-Px), ¥ glutathine(GSH)S-¥ &-& 4olA
AAA10IF s T Fitd S94048F 5
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2. & 8
21, A&, A » 7171

2 Aol AREE A2 AEANA A
EWAD e Aleke streptozotocin (STZ),

sodium azide, glutathione, glutathione
reductase, NADPH, cumene hydroperoxide,
1-chloro-2,4—dinitro~benzen ~ (CDNB), 55—

dithiobis 2—nitrobenzoic acid (DTNB), xanthine,

xanthine oxidase, cytochrome C, sodium

deoxylcholate, 1,1,3,3,—tetraethoxypropane,

thiobarbituric acid, amyloglucosidase,
glucose—6—phosphate, glucose—6—phosphate
dehydrogenase,  cacodylate, ascorbic  acid,
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glycylglycine, tris=HCl, NAD, ATP, bovine
serum albumin (Sigma Co., U.S.A)& AMESIA
om,  glucose, total cholesterol, HDL-
cholesterol, triglyceride (TG) kite %G-FA2F2]
Ae AHESHRA, U] 71er Aok EGAIS
F0ste] A,

7171+ Rotary vaccum evaporator (Eyela
Co., Japan), Deep freezer (Hannil Co., Korea),
Centrifuge ~ (Hannil  Co., Korea), UV
spectrometer (Kontron 927, Italy),
Homogenizer (Omni, U.S.A.), Ultracentrifuge
(Sorval, U.S.A) 5& A&ttt

2.2, 25 U8
T# 200gg ol$hE 1,000m=

FEANA 4N 38 25 F AW AP

A Este] 74 olehe $2%

o

AFE 215115 g W9l Sprague-DawleyAl 4
A AHE 159 ASA F 370 o]
sk Ee AAAR & "k fEEE
streptozotocin(STZ)S  45mg/kg,b.w BHOZ
0.01M citric acid buffer(pH 4.5)°l =1 2ml/
kgbw.o] 802 HAE2 0.9%salines e
Aol FAME SHATE  STZ FAF 48A1%F =
w0 Aulor RE FAZ AFSte] 3000rpm/
202 94Eest] EF Fo] 300me/dl o1
? Ae T AFE Esiioh AT
(normal), G & R (STZ-control), T
3 AR (STZ-sample)?] 41502 VRl

T 7 Uiee] A G i tix
o= 0.5% CMC 899, Ad+e 4 9
Be FEES 1,000mg/kg body weight(b.w) &
For  0.5% CMC &9 dZAA 10ml/kg
bwA 1Y 18] 7943+ A4 Fof skl

24, A8 =N Y 2
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HDL-cholesterol ~§FFat =4, 7+ %29
cytosol ®31%9] GST, SOD, CAT 49 a4
o4 ZAE AT A=Y AAget rxAF
glycogen g GHAE % G-6-pase,
G-6-PDH, GK &%2 Kim[11,12]% &2 =
o2 =45t
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3.2, 89 Hst 51t

AW At a3t= Table 13+ &tk A
Aol 107.63+9.36 mg/dlol BIs] G 2T
2 519.03+£5127 mg/dle® {oHA  Z7}
(p<0.059E uYerfdey 72 F&EE 1,000
mg/kg & FoIgt oA 286.52+56.09mg/ dl
2 Tk W2y Hwste]  {fo0Fd A

(p€0.05)5 HERH A

33 AE4E & 24

FEE Foo o HAE HE FHF2
Table 29} Zt}. TGe Total cholesterol T

Al vl dhiizdeld §948Q0 ST
(p<0.05E UERHATE  ©]& goldberg',Cho'
o Hiel {FARH FE= Fojol s
TG®} Total cholesterol &&Fe Z+ Z+
83.02+11.13mg/dl¢} 78.04+12.98mg/dIZ 9]
A e TA(pP0.05)E YERARIT

3.4, Zt =% F9| upitst X|1E(MDA) H
GSH &g

Lipid peroxide ¥Fg2 |75 <sf Al
g 2140 BEIAAHE] AR EAlE 4o
7= ALS=ZF, lipid peroxide® AE7tT He
MDA 32 Table 3 ¢} Zt}. A3} vwst
o FrdEdols F7HE HEHSIth o= @
It F9A] oxygen free radical 9 A3} AHeh4
AEATE FThske] AU ] ke 2ol F
74 Ax 7k 22 A fFe] F7HE ditzE At
gHth FE5E FoA FAE UEUHged 19
A2 et Gzt FEET ZEgA oo w
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Table 1. The Serum Glucose Level of Normal and Diabetic Rats Fed on Ethanol Extract of

Cibotium barometz

Experimental group Dose(mg/k.g.b.w,p.0) Glucose((mg/dL)
Normal _ 107.63+9.36"
STZ”~control - 519.03+51.27"
STZ+Cb? 1000 286.52+56.09

DValues are the mean=S.E.(n=7)

IStreptozotocin(45mg/kg, b.w) [0.01M citric acid buffer(pH 4.5)] was i.p. injected into
the tail vein. *Significantly different from normal at p<0.05, “Significantly different from

STZ-control at p<0.05 by students r—test.

The ethanol extract of Cibotium barometz. was administrated orally once a day in

experimental rats for 7 days.

Table 2. The Serum Lipid Profile of Normal and Diabetic Rats Fed on Ethanol Extract of

Cibotium barometz.

Experimental Dose Trlgzzl%/grlde Total cholesterol HDL-cholesterol
group (mg/kg,b.w,p.0)

(mg/d0) (mg/d0)
Normal - 82.93+8.24" 53.20+4.32 32.42+2.08
STZ?-control - 321.83+9.85" 128.03+12.92" 28.13+3.14"
STZ + Cb? 1,000 83.02+11.13" 78.04+12.98" 30.18+6.03

123+ See the legend of Table 1.

Table 3. The contents of MDA and GSH in Normal and Diabetic Rats Fed on Ethanol Extract of

Cibotium barometz.

S /i . G’

Normal - 1.84+1.10Y 12.83+0.14
STZ"-control - 8.75+2.18" 5.42+0.36"
STZ + Cb” 1,000 5.18+2.38 9.31+0.72

D: Lipid Peroxide :nmoles/g of tissue
2 ¢ Glutathione : moles/g of tissue
349 See the legend of Table 1
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dAF] AHo] F7HE L gt lipid peroxide
AYgoll ot dytA E FHAHIFO FAEY
7V S0l B Ha QIoH15-17].

2tH, GSH 9| g2 Table 3 Zo] A4
Hjsto] e tzaold A4S Yeislew 5
25 Foo gste] 9.31+£0.72 moles/g  of
tissues UEHo] Ytz Blaste] {04
Ue S7HPp.05E  HEE 59,
glutathione A|ZW S| reactive oxygen species
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oot olEde] xF PA WSSl 2olH
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=90] STZ o2 AHAH free radical 52 A|A
2 glutathione®] ARE golFo] 1 o] I
7he AitE Al Eh

9. X|= 9| GST, CATY GSH-px<9| &
FEE Foo 9 ol 245 W=
table 4 ¢ Zt}. GST+= /4wt H|wste] T
izl oA AAa(p.05F UEdef
Bang 52017} agius5 (2119 A3} didi=+= 2
W= yepgled, Latha 5[22]9 ARA3t v
gt ATE YEUSITE ol GSTZF AdjelA A
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w o o
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OJH F7HP0.05E  YERfe]  LeeT[24],
Kakkar {2519 ®19} §AMeH AiHs vl
ot CATE Aol 2] AHsitst, {7129
AFSE = 2Rl ofeh AE HO0.5 #ol
517] 9t Aolal= Ru[26]of wel B Ag &
W GhtRFold CAT ZAZ7F fojxo=
(p<0.05), 275t Aog Atmdct Iy 228
Eolof osf foH3l #A(p<0.09E YERH
om, o] Yl STZ Folof| ot 2fetr]ztol
BE JAAR AR AmEC

GSH-pxt= H,0,5 AAsHAA 99 GSH
S 4oty GSHe= AgA7le aalsl=zd &2
AY Ay AT vwste] GriRFolA &
9Hel F7Hp0.09% YERfglelt 28 &
oAZoH GoHel FA(p.05)5 el
o] Arte FEFEo] H0,9 AHS AANA
GSH-Px9] &4 #AaAZ Az AtmHof,

o it I\G

3.6. Zt =% Z2| Glycogen &

7+ 23 %9 glycogen T2 Table 59 #
. 4T Hlwste] FoiRdtolA {9l
Z4(p<0.05E YHERHSIE. ©]AS Bang 5201,
Chung 51271, peter[28] &, Lim&([29], Vats
[30]9] Hief GARRE ATE Yepglon, F4
HRIE STZ Fofof] &Jsff B —cello] TajE]o] <l
&3 EH7t AstEo] 79 glycogen synthase
o]l HAEI glycogens Eoflols AR
glycogen phosphorylase®] &4do] F7t=]o] 7hy
9] glycogen &HE FAAZITHE B3] o}
2t Ghojzatold 94 HAa(p<0.09F UE
yelow FEES FoAS ZolA F94d St
(p<0.05)E YEHleH, o]z Table 19 &

Table 4. The Hepatic Cytosolic GST, CAT and GSH-Px Activities of Normal and Diabetic Rats
Fed on Ethanol Extract of Cibotium barometz

pon e o O cat? GSH-p<”
Normal - 152.34+8.24" 792.43+25.82 1.82+0.13
STZ”-control - 112.48+17.69" 1015.81+79.83 2.94+0.14"
STZ + Cb® 1,000 169.48+12.73° 517.04+52.32° 1.91+0.15"

VGlutathione—S—transferase :

nmoles/mg/protein/min,

Pcatalase :moles/mg/protein/min. Ymoles/mg/protein/min

430+ See the legend of Table 1.
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3.7. 2t =X%] F9| G-6—-Pase &4

Aol gefrret o] 9l G-6-Pase=
B2 M} Ao Easte &AL Table 59
o}, Aol Histe] FatiRFolA f9A<1
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—v:OH 9 z-o A4 8o Fu] 8iolH
cyclicAMP, glucocorticoids, glucose, fatty acid
92 7F A B=o) Aol oo Wrdoe] FUtE=

ol m AN

WIHo  insulin, tumor necrosis factor 2
interleukin—6°ll ]3] <A HH36]. 53] STZ
EolE= G-6-Pase mRNAS WdS Z7HA7]1L

O At gidoA G-6-Pase S ZI7HA]7]
o 7EGT A4 EH9 protein Kinase S
ot insulin FEE #AAAXITHL H[37]5F3IT)
Ay FEE Fool 9 foA e Aa
(p<0.05)F UEH A
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ol
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o G-6—PDH&EM 1} GK &
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o]l Hl5te] Tl Xto]|
A oAl ZAa(p<0.05)5 eI o=
Shibibs[23], Kim5[38]1¢] X119} FARFAT
Aol Hlste] ghitfRToA FolHed A
(p<0.05)E UERHLCH, o] Vats SI30],
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E
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m&&

U?'d o 1
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Kim 5[34]¢] B1e} fAFstEt.  G-6-PDHE
Ae] RE Ao glucose AL 42| pentose
phosphate A22 Sol7H= x9] A T
Ste BARK, STZ Folof ofsf fdd Gt
2 G-6-PDHe 3&A& T4 Ao TE
ribose=5-phosphate®t NADPH®| A4 TAE
gt =55 Fojdo] gzt Hlwst
o] folAel F7Hp<0.05)E YerHAT GKEA
2 table5¥ o} GKE FiAb &4 fA9
ToA5tal insulinel] Qo A=, E5] T
Yol GK 24 HTA7 EHoz sy,
2 TwAaA A O]%%g_ oA ZItH41] &
AY Ay FE2ES Bt FolA §94 e
Z7HpK0.05)E YUEHH. ©l= Vats F[30],
Grovwe 5[42], Vessal 5[43], Xu 5[44]19] A

Ahe wlet Anke dehpolnt.

=

4.8 8
Streptozotocin(STZ) o=z
Al A oflgh
OE 10]
o]—/R‘I—_g]—

e g S
& FEES 1,000mg/kgb.w) &5

13] 797t A4 £ & I 9

A8 o PRl Bike oh Atk

1. 7Fd glucose @Fo] 78 F&= 1000mg/
kgb.w. FolFoA Yoz Hlwste] &
o dE AA(PL0.05E e

2. G §E Qlste] F7HE TG, & = 2H|
EAFE FEE Folol dste] FoAHQ #

2:(p<0.05)E e Sl

Table 5. The Hepatic Glycogen, Cytosolic G-6-Pase, G-6-PDH, GK Activities of Normal and
Diabetic Rats Fed on Ethanol Extract of Cibotium barometz

Experimental Dose

Glucose-6—  Glucose—6- . )

group (mg/kg, b.w, p.o) Glycogen” Pase? PDH? Glucokinase*
Normal - 123.26+3.15Y  1.65+0.42  0.71+0.03  0.53+0.17

STZ%-control - 49.13+10.14*  4.27+0.73%  0.05£0.02*  0.06+0.01"
STZ + Cb” 1,000 17.19+£12.78°  1.72+0.17°  0.23+£0.02°  0.47+0.12"

Ymg/g of tissue, ?Glucose—6-phosphatase :

nmoles/mg/ protein/min

9Glucose—6—phosphatedehydrogenase:moles/mgprotein/min), “nmoles/mg/protein/min

DD See the legend of Table 1.
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