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Effects of Butanol Fraction of Alisma canaliculatum with Vitamin E
on Plasma Levels of Glucose and Lipid in
Streptozotocin-Induced Diabetic Rats

Sook Ja Lim* and Ji Eun Park
Department of Foods and Nutrition, College of Natural Sciences, Duksung Women's University

The effects of butanol (BuOH) fraction of Alisma canaliculatum (Ac) with vitamin E in streptozetocin (STZ)-
induced diabetic rats were determined. Sprague-Dawley rats were divided into 5 groups: normal, STZ-control,
and 3 diabetic-experimental groups. Diabetes mellitus was induced by injection of STZ (45 mg/kg) into the tail
vein. The BuOH fraction of Ac and vitamin E were administrated orally in experimental rats for 21 days: Ac
group (400 mg/kg), Ac-VE group (Ac 400 mg/kg & vitamin E 10 mg/kg), and VE group (vitamin E 10 mg/kg).
The body weight losses were seen in all groups except normal, and the decrements in experimental groups were
less than that in diabetic-control group. The plasma glucose levels were significantly lower in Ac group compared
to STZ-control group on 21 day (p<0.05). The plasma level of insulin was slightly higher in AC-VE group than
other diabetic groups. The plasma cholesterol levels of diabetic-experimental groups were significantly lower than
those of STZ-control group on 14 day (p<0.05). ALT and AST activities of diabetic-experimental groups were
significantly lower than that of STZ-control group (p<0.05). The results suggested that the BuOH fraction of Ac
might possess hypoglycemic properties in STZ-induced diabetic rats and no synergistic effect of vitamin E was

seen during the experimental period.
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e} A} (Alismataceae)ll Eahs THAA 2B HALGEE,
Alisma candliculatumy= =12 ARG olzztg 2 &
Z FUsEEY g IAE AsA7le &% 2aud
vl Uy gt shloMe FEE& AASKE ok, XA
2 AaHEY, Wk, A7 9 A3E Sl AEa, g
AR 2 gy tisl 37 Aok G AR,

Blel Ex= B A, YIEFR] C ¥ Se 53 4 gitst
AZ LA Jqomqi™® oy v)oEg Fnd oA
717y BAEEE A s Jgol D, ¥,
A, FEIRY, F SUAHE Sl FoFoE: A
ROW®  HAFe) FHE TAHUTE= BI7} 919
A A @SS dilske dl glo] ohE dlsiAR

oft 10 ofN ol
& o

e Aoz AEHEY.

2 A7doMe 48 3 Aoz 2oy HEH4ES
ZAVet, Hdslaste] st AR AAE gon, o
ApoME dxpHoz FGsEA7 Uehd gajens
streptozotocin(STZ)2- 2 B=& Azl AFdA 25 &=
= HlgRl Bot HEFojsle] dfo] Trgy A A
mAE 9% A

HENE

B Ao AMgE "ale A Az
T3t B2 wE & methanolE SA7 B2
A SRYEAE FEste]
& upio g 33 uhE F&3)

)1;

hexane, chloroform, ethyl acetate, butanol(BuOH)
TAR B3] 42 EYES AT A Sl
A7t & BuOH EEES® AFd ol &3t

AESE Ms % 4Ry

AZE 220 W2l Sprague-DawleyAl 7 AHRELZ)S
SEARRGHRAE FABAhE dEAbES & A AR
At ghgere A BAZAT Solzor Agsid
of gakg FA| Yom® Jeds HAPAA I¥
TS fasitty g STZE AgdA 7P &9kt A
A42E B9 45mgkg BWEEPE 001 M9 citrate buffer

H 45)) =o] AREsIAT STZE So3tar 7A7ke] At
3 o] 43 sty Adede] Tt Aedih, B
Axze Sz Qe |7t Zaso] Y| A A%
31aL, 2447k0) AEtE 3¥F Ayt Bk RuET 9l
0, AHEES 16A7HES AAAZ] § STZE W)y
of FAKSIAL 24N 7VE T Fofl kA FA A AfF
3ted 3,000 pmoi Al 15%-7F A4HE-#)(HA300, Hanil Centri-
fuge Co., Ltd) ¢ & AL H3l v|FEA F 59
2= F%7F 300 mg/dL ©]/d<) Ag Bl fgdE A
o2 sttt A4 (normaly> FH9] citrate buffers F
Alstdnt. AdEe A4(normal), Bi=tR T (diabetic-con-
trol), BAFFEIZ(Ac), BAIS} HIEIT] E H-8-F o7 (Ac-VE),
HER ERQF(VELR F 570F FRsle A8sa.

Ko}
i
N,
g

A BE PSS AIN-93ZA 0|} 25 AF-20]
AFNAY. GAREES HER Eo| AFFAdE 1€ 13
2197F YAT Azbe] o]Rolpom, Z 2 TR Ac
Eodze] S dAME MeOHFEE2 -8 23iA 400 mg/
kg BWE®, VEF9+#2 10mgkg BW.E 5% Tween 80
g0 =] AMRSIAT. Ac-VEF 2 = AH400 mg/kg
B.W.)9} VE(10 mghkg BW)E HWEFI3IA Bd2d 7
=UZEZE 5% Tween 808MS B 1EAsIGTH

AojMFE H MBS

AH77FEeE ole] AAFFE wid AR Aol AF
sl 1Y 2oldFES ddx 1F7Y SE B F9 1
o B AoldAFS T AFS WL LB AT
22U £NZ FEE ASAZ SAIAT SHE Aol4
ke g3 AFS7rFo g 2 o]o] 8 & S(feed efficiency
ratio: FERyS Altstitt.

2R ®FH

AP/ F HAREES NHEE npFHAA e AT
AulzoA AP 3,000pmolA 1587 AT £
4L FHa) vFEA Ty FY2HE FFE SAs)
Ak AF R Golle APFES AHER wFHATR
G AN T T xR Algadd e 2t
g AF AF ANEIARXNE 4] fstd e
2 g EAge] gdg wol g7 44 AT the
packed red cell volume®] WE-&= ZaAct®®, G &
42 3,000 pmoliM 1587 A4 EBjste] 3L FHold &
28 Ag2 AN e EHAIZAL 700 w4
WEAA BEsit

3

Msisty 24
el AREZA Beol] ALHE Y I

glucose oxidase S &3t glucose kiFEAhHE ©]
o 505 nmelX FREE SR Al FF &
#e] doloA Bgt 72 RIA(Competitive method) =
Gamma counter(Peckard, USA)YE ©|&3ld 243514t} T
How o Authrl o]dg metatr] 3 R el 2H
2o Fo| 26206 o3 cholesterol kit(FEAIHE o4
slo] 500nmelld EFEE SAHSART, §F FAXL2
Trindery V2 ©]43 wiglyceride ki(FEAIhHE o83t
546 nmo A FFEE2 &3 3%t HDL-cholestrol & %2
Finely 5 A7C%0A AAY Fo & Wil 7128 &
HDL-choles(A1 3}t E 21 3| AhE o] 8814 555 nmel| A
Az e A8 83 FIUAWA §%2 SICDIA
NEFAZYME &40 93t free faity acid kit(3) 43}atek&
ZAAHE o) &8t 555 melH FREE SAsAC-
Aspartate amino transferase(AST)®} alanine aminotransferase
(ALT) A== Reitman-Frankel Vo) 93] A=H ki &F
AehE AMEsked 27319t HDL-cholesterol/Total choles-
terol Bl(%)ye 85 ZFdlZ=e 2] Ul HDL-cholesterol3 &
< Axtelgrl. 978X 9(Al index)= Haglund 59 W
Heoe) met AlLbeaTt
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SAHEYN

EE AEE ¥ 9 ZEFUAS AR, BladErt
9 94 32 PC-Stat program®Eg o835t ANOVA
test® ¥ F LSDA YR Flgin)

XS0l nixls g

AY 2198 B2, etiEs € 94 BuOH 85
F HEE EE AT Fod 482 A5 43 chFg.
D). Adwel ATE ALK FrRdoy etz
Frud el AT Aasisih 4 3d9ATE FAaael

[e]

™ (p<0.05), °]= Preston 59 A7 M BuE STZE o
EHS RN H AFH 4EEe] gasithe Al
A3 2y 14dAolE FRATEE 2 ATEAEY A
o] Bzl v Fr)HoE A e (p<0.05)
AY7I7E¢ AAH o2 Dol Hs] FeddLol
F a9 Fo| AL AL Bt

g AF 2ae AF U pAZY dxz Qe
Aede] HAEFH o Zgo] AstEle] FAZozRE o}
54§98 FRE dilde) A4S UM oy
Z Aol dojd = A =7] wiiZelth T3 o] S
FALE AESIA] ormz ouR|e] APile] RIS H
g ojd ME YeMe TG o]gEo] ZAaseg 7}
25 2 AWz Aty oAz RE 25 quUxE
AstA =w, o2 3| AFol A He Aem A}
BEG I STZ /2 S 3F o] AFadd
$do e /A she BAERY A %
Ao g Zashs AR Q3 Ui F4
olr], o]&l AF2 ZAE alloxan®® FEE YkoiAe] )
o aske 2 350 44 ave Bix o

£ A3 A5 o] MEE AN e Fg
T ARen At o)l AAAT|e HES e FoE F
AE

N,
r\l

Alo[ &2t Aojo|&&20 D|Xl= ¥E
2ol A 2olo] 8- Eo] Table 19 AAHAE}. 2o
AHFE Aol Fuulzdst Gaddse Hle F2F
o2 A YEPE o (p<0.05), BuFed gL
o] & ztol= AT HololgE & AT

s
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Fig. 1. Body weights of normal and diabetic rats fed BuOH
fraction of Alisma canaliculatum with vitamin E.

Normal: Reference group, STZ-control: Diabetic-control group,
Ac: STZ-group supplemented with BuOH fraction of Alisma
canaliculatum, Ac-VE: STZ-group supplemented ‘with BuOH
fraction of Alisma canaliculatum+vitamin E, VE: STZ-group
supplemented with vitamin E
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Table 1. Food intake and feed efficiency ratio (FER) in normal and diabetic rats fed BuOH fraction of Alisma canaliculatum with

vitamin E (g/day)!?

Ist wk 2nd wk 3rd wk Mean FER
Normal 189+1.6 19.31£7.2* 21.6+7.3° 199+5.1° 0.150£0.029*
STZ-control 254+3.6° 36.4+15.3° 312134 31.0+7.0° -0.048 £0.027°
Ac 260L£3.4° 364+5.6° 359+9.5° 32.8+£54° -0.036 £0.064°
Ac-VE 29.0+3.9% 37.5+10.5° 340+7.8° 33545.3° -0.037+£0.045°
VE 304138 340+6.9° 342453 328+48° -0.020+0.050°

YValues are mean+S.D., n=7~9.

PValues with different superscript within the same column are significantly different at p<0.05.
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Fig. 2. Plasma glucose levels of normal and diabetic rats fed
BuOH fraction of Alisma canaliculatum with vitamin E.
Normal: Reference group, STZ-control: Diabetic-control group,
Ac: STZ-group supplemented with BuOH fraction of Alisma
canaliculatum, Ac-VE: STZ-group supplemented with BuOH
fraction of Alisma canaliculatum+vitamin E, VE: STZ-group
supplemented with vitamin E

Table 2. Insulin levels of normal and diabetic rats fed BuOH
fraction of Alisma canaliculatum with vitamin E*?

Insulin (mIU/mL)
Normal 0.23£0.17
STZ-control 0.08 £0.00°
Ac 0.08 £0.00°
Ac-VE 0.15+0.13*
VE 0.08 £0.00°

"Values are mean=+S.D., n=7~9. )
“Values with different superscript within the same column are
significantly different at p<0.05.

o Ay 219A9E Freulzde] H&) fodos
TEOl A THP<0.05). Reddi 52| Aol B3 ST
5 FaF 79 oxygen free radicaldl] &3 w7k
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Fig. 3. Plasma cholesterol levels of normal and diabetic rats fed
BuOH fraction of Alisma canaliculatum with vitamin E.
Normal: Reference group, STZ-control: Diabetic-control group,
Ac: STZ-group supplemented with BuOH fraction of Alisma
canaliculatum, Ac-VE: STZ-group supplemented with BuOH
fraction of Alisma canaliculatum+vitamin E, VE: STZ-group
supplemented with vitamin E
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Table 3. Total cholesterol, HDL-cholesterol levels, Al index, triglyceride (TG) and free fatty acid (FFA) levels of normal and diabetic

rats fed BuOH fraction of Alisma canaliculatum with vitamin EV

Cholesterol™? HDL-cholesterol HDL-chol/ Al index TG FFA™NS

(mg/dL) (mg/dL) total cholx100 (%) (mg/dL) (ULEq/L)
Normal 98.9+21.6® 420+ 8.09 451+154* 0.54191+0.1535% 74.6+31.5 704.5+125.1°
STZ-control 119.1:41.7* 61.8+12.7° 56.0+16.1% 0.4388 +0.1624® 8441195 894.1 +201.0
Ac 80.1+ 7.9° 58.7+10.3" 65.5+ 7.4 0.3446 +0.0747™ 653+159 - 8745+ 65.1®
Ac-VE 126.7+33.7* 646+ 9.7° 532£11.0% 0.4683+0.1100® 78.1 £ 18.5 1025.5+203.5°
VE 100.5+17.0® 69.5+10.9° 706X 13.7¢ 0.2937 £0.1368° 88.6+184 1014.1 £219.1°

YValues are mean+S.D., n=7~9.
PNS: not significant at the 5% level.

»Values with different superscript within the same column are significantly different at p<0.05.

Table 4. Hematocrit (Ht) level, plasma ALT and AST activity in normal and diabetic rats fed BuOH fraction of Alisma canaliculatum

with vitamin EV

HE? (%) ALT (KA unit/L) AST? (KA unit/L)
Normal 451415 356+4.99 86.8£20.1%
STZ-control 463420 1372+71.6° 133.1+32.9°
Ac 474422 778+ 13.2¢ 101.4+14.2¢
Ac-VE 474+10 87.0+23.5 83.9+17.6®
VE 479+25 7754298 76.8+16.0°

YValues are mean+S.D., n=7~9.
PNS: not significant at the 5% level.

FValues with different superscript within the same column are significantly different at p<0.05.

Aoz FAHETY Pt zZ A=A
%2 Aol A 749 hydroxymethyl glutaryl-CoA(HMG-
CoA) reductase /0] ZH4AE L, A9 HMG-CoA reductase
249 FrtE e, o2 Qs e FF2EHE o)Fe] F
7tH o] ZEY2HEE Sl VeV B FutEE Y
02 A Y & 539 ZY2HEF SHAY T2
EAREHE IAEFol vty R vb oy,

2% HDL-cholesterol ¥ (Table 3y 7dol Hl8] T
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23 FuAdge §30 Aol gl

4 Z2EE) t)gk HDL-cholesterol®] H] (HDL-choles—
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