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Effect of Yam Extract on Body Weight Levels and Serum Lipid Profiles in
CS57BL/6J Mice Fed a High Fat Diet

Hyun-Sook Yoo' and Kwang-Soon Shin®'

"The Graduate School of Alternative Medicine, Kyonggi University, Seoul 120-837, Korea
Dept. of Food Science & Biotechnology, Kyonggi University, Gyeonggi 443-760, Korea

Abstract

Dioscorea batatas Decne is a type of yam that eaten raw and used as a traditional oriental medicine in Asian countries.
In this study, we evaluated the functional effects of yam water extracts on body weight levels and serum lipid concentrations
in mice fed high fat diet. Mice were divided into four groups: normal diet control (ND), high fat diet control (HFD),
HFD+yam extract 100 mg/kg (HFD-Y100), and HFD+yam extract 200 mg/kg (HFD-Y200). Yam extract was administrated
orally to mice fed a high fat diet for 5 weeks. Treatment with yam extract significantly reduced body weight levels and energy
efficiency in a dose-dependent manner in HFD-fed mice. Yam extract also attenuated serum levels of triglyceride, total
cholesterol, and LDL-cholesterol, as well as organ weights of liver and abdominal adipose tissue in mice fed a high fat diet.
Moreover, blood levels of glucose, insulin, and leptin significantly decreased in a dose-dependent manner upon administration
of yam extract. Blood activities of GPT, GOT, and LDH were lower in the yam extract-treated groups compared to the HFD
group. These results indicate that yam water extract may reduce elevated body weight and serum lipid concentrations in mice
fed a high fat diet, suggesting its usefulness as a functional food for reducing body fat and hyperlipidemia.

Key words : Body weight, high fat diet, serum cholesterol, serum triglyceride, yam.
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wlZH(Dioscoreacea)®l] &3H= WHyam)= Sujol] AHABsH=
da=4 tpdA 2= 2 A Dioscorea batatas Decne(Ph) 2 D.
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3} o] gojutta HuE bl JITHChung et al 2008). 5=
3l ule] FEE-L AT )% A3EHE(Jeon ef al 2006), T
nhe] 2> P S AR Z-8(Kim er al 2004), A Aol #ost
o] dFZd|~ElE A8H28(Chen et al 2003), Z12]1 7]
& Zsl & x|ul 7| &EIKYang et al 2009) 52| ThE 7]
s790] BaEr)| & itk o] Aol 2 8te] H|wke] of
W 250 QoA Aolai e R vt 88 AR 45
3 ARE AR71EA AFEAEAN G nkE &8st ¢
gt PNt T3 ATE duHoR nu|gk Aol
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C57BL/6IA 107732] 5741 nh$-2~E SamtacoAH(Osan, Gyeong-
gido, Korea)oll X F+43to] AM2-3193
2T, BFE 50£10%, 12A13F BdF7]e] 2% 2t
EAbSAo N 1597 it nPdARE Al FEte] $
T AT 24 2 S8 A% dEHE FRlste] A
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AEES Bl FsIen, AP EEANA 57 B3 I
AHEA AFSHA skl AT A7d4ol tiET(ND),
TAA] o] YIZTHHFD), 1A Wol+n} 55 100 mgkg F
o] TH(HFD-Y100) 9! 1A]W2ol+n} 255 200 mg/kg F
T(HFD-Y200)9] 470(n=9) 2.2 Wi, el Fsfo] vt
G2 fEste] ARSI Bl FEES vl Al F8H
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Table 1. Composition of experimental diets (g/kg)

Ingredients Normal diet High fat diet
Corn starch 500 345
Casein 200 200
Sucrose 150 150
Corn oil 50 205
Mineral mixture” 35 35
Vitamine mixture” 10 10
Cellulose 50 50
DL-methionine 3 3
Choline bitartrate 2 2
Fat energy (%) 11.7 40.0

D AIN minreal mixture (kg) : calcium lactate 620 g, sodium
cholide 74 g, potassium phosphate dibasic 220 g, potassium
sulfate 52 g, magnesium oxide 23 g, manganous carbonate 3.3
g, ferric citrate 6.0 g, zinc carbonate 1 g, cupric carbonate 0.2
g, potassium iodate 1 mg, sodium selenite 10 mg, chromium
potassium sulfate 0.5 g.

P AIN vitamin mixture (kg) : thiamine-HCI 0.6 g, riboflavin 0.6
g, pyridoxine 0.7 g, nicotinic acid 3 g, calcium pantothenate 1.6
g, folic acid 0.2 g, biothin 20 mg, vit By, 2.5 mg, vitamin A
400,000 TU, vitamin D; 100,000 IU, vitamin E 7,500 IU, vi-
tamin K 75 mg, powdered sucrose 974.65 g.

100 mesh o= Estich v} AZEZ 100 g2 HAla
1 LoflA] 7 WZstolA] 6033t dwstal, 1 552 What-
mann filter paper(No. 2)Z ©J#}5}3l, EYELA vacuum rotary
evaporator (Tokyo Rikakikai Co., Tokyo, Japan)E ©|-&, 7%
EEot FAAZS Y nf FEEEA AP ARSI

T 2 Ao AE3 ZE AleFE2 Sigma-AldrichAK(St.

Louis, MO, USA)Z%E F+43kch

on, ANF T A Aol 2083t WX G 2
41 3,000 rpm, 153 <t SHAA FER BHE ¥
algich Belg e 70T WERAG & B
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lesterol, TC) & HDLZ#|2~H|Z(HDL-C) 32k FAEA kit
(Asan Pharmaceutical Co., Seoul, Korea)E Al-g-3le] E25}
Atk TGS TC 550 nmef|4], HDL-C= 500 nmolA] &3
=5 Fdte] 47 e =itk % LDLEZH 2|
E(LDL-C) &#-2 Friedewald?] [ZZd 28| E - (HDLZ2)
2H| & - SRSl oJste] Falith(Friedewal er al 1972).
olE FFom HE A Ao JFEE Fofst= Al
R2A 85 53R 4 (Atherogenic index, A)2F A&
¥R 4(cardiac risk factor, CRF)E #4319t} 7
A E [(FZ2Y 2H = - HDLZ# 48| S)/HDLZ 4| ~H| =]
2lof o3fe] 3o, A AL AR (cardiac risk factor,
CRF)E Z2Y 2HZS HDLZ g 2802 UYiro] 759
THRosenfeld L 1989).

Tgh olsal U Leptin s 53
AR =0 I Wsts BAstaat nhe-2 meldmo) A
S A% 1 357 7]7](Abbott Diabetes
Care Ltd., Abbott Park, IL, USA)Z ©|&3l] = Ixd &
=5 Ak FF leptin B Ed s APTEL
2] g g7 ol| A ELISA kit(Shibayagi Co., Gumma, Japan)S
AHE-Ste] B|ALe A AFe AR el whek ST

6. X AN HA

2ol £ RS A7) $1g ot el HAS) ghu-
tamate oxaloacetate transaminase (GOT)<} glutamine pyruvate
transaminase (GPT) €42 &40l 2]+ % #§- kit(Asan Phar-
maceutical Co.)E AHE-SH] S5t Lactate dehydrogenase
(LDH) ¥4 =+ LDH-Cytotoxicity Assay Kit II(Abcam Co,
Cambridge, MA, USA)E AHg3lo] =3 &k3it)

7. SAXzE|

ARoA dolzl AHE2 APT T Fi+E T A2 £
A1} a1, Statistical Package for Social Science A &1
F(SPSS, version 17.0)= ©]-&a)4] BA A8t 15 1t
Ykl 3t 5414 f24d S one-way ANOVAR F2]3%)
% Duncan's multiple range test® p<0.05 oA Fol &

AsH
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X

, Aol AHF B A|A ZE STkl vf EFFEE0] 1

n} FZ&50] uA|Wao]2 §E¥ C57BL/6) vh$-29] A5 2 HRA 423 njx& F&F 233
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Fig. 1. Effects of yam water extract on the increase of
body weight in mice fed high fat diet for 5 weeks. Data are
expressed as mean+S.E. (n=9). Values with "*" compared
with HFD group are significant at p<0.05 by Duncan's multiple
range test. ND, normal diet; HDF high fat diet; HFD-Y 100, high
fat diet plus yam 100 mg/kg body weight; HFD-Y200, high fat
diet plus yam 200 mg/kg body weight.

e GeFe ZARIA} k-2 553F 1Y 13] 100 2 200
mg/kg¥ ZATFFAste] 11 WskE S SHAh Fig. 19149
o] o] AF He] it AT 24.1 gollom Urkrole}
DA A 0] & 577 Al Fet = HF AT FdA ] dx
T(ND)< 29.16+1.46 g, 3LA|"2]o] 2T (HFD) 39.82+
2.69 gollom mA|HA o] tfZato] A dA o] thxtel| H]
gl 3.8 =& AT/ Bk ¢ Table 2004194 2
o] ;AFA ol+u} 25 1002} 200 mgkg Fol ol 4] whg-
2 A4 & nA 2 o] Y2t T) vlwaElA ATl 2Hzt
30.7%%}F 48.4% FrolH oz FHaeigih Al ATt
o] WA Bo] e vh$-20] 1Y o] AFFS v weh
A3} Ao g Z2Toll A 3.27+0.80 g/dayo] 3, 1AW o]
ol 4] 3.19+0.89 g/day O & 2] o] F Ze] zlo] S Holx| ¥
ATh HEFE A2 o] + wp FEE FoTo A= 24
o] Tha AR A5kl fo 27} gidek v )
S5kl delA Aol dFH el tigh || o] §-&&
2lo] AgtellA] Flo] Frketl o, v &9
ofof oJaf fre]A R ATt AlFde flsliA
< AP Eths 2k WA ZA2Ye 4L
AFE Dot ok 3 2R YALE EA3AA
= SAATIAY, AR Gdo| 2ol &
T4 2AEe Bt g3 Ql digke] 2
2k o ZRE VS YER IS 53 FEE9
, DA o] FEoA H2F FEES] o7t xR
ANFZ7+2 a2tk Bag v 9leKChoo 1T 2003).
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Table 2. Effects of yam water extract on food intake and
feed efficiency ratio (FER) in mice fed high fat diet for 5
weeks

Z.

Group Body weight gain Food intake FER
(g/5 week) (g/mouse/day) (%)
ND 5.02+0.76"™  327+0.80°  4.39+0.66™
HDF 15.74+1.26" 3.19£0.89°  14.09£1.05°
HDF-Y100 10.91+1.49° 2.79+0.57°  11.17+1.53°
HDEF-Y200 8.12+0.72° 2.71£0.73°  8.56+0.76¢

D Data are expressed as mean£S.E. (n=9).
? Values with different alphabet within the column are signifi-
cantly different at p<0.05 by Duncan's multiple range test.
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Tomkin GH 2010).
2] AFste] Yepbe 5214
FEE FoA7t nA = dEFE Akt 9,
~HE, LDL-Z¢|~HE 4 HDL-Zd|2H & 3%
S48 tH(Table 3). F FAAY Tk G320
Tl A 102.2+13.6 mg/dLe]Qar, TR R o] o Z ol A
169.7+15.5 mg/dLZ SR o] 1.74] S718FTh 114
Wajo] mpe-2of vl FEES 1003} 200 mgkg AT Fol g
A ol A& 145.9423.1 mg/dLS}F 135.9£18.0 mg/dLE 14|
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vtetahes A E2A A9 EA] S (cardiac

risk factor, CRF, TC/HDL®] H|&)¢} Ad&#H FAs A4

ZE A o] txate] FHASA AN AEHHE
Z|4HCRF)E 72)o] thatel vlwalA 2kt 1.858)2) 1.34
v F7ketlth. 18y vf FEES 5T AT FAY A5
ANEARA 7 FoH 0w Hae &2 BTh Won &
(2005) FA} EFFEEo] FHHES g% dF ¥
A 7 TRANY FZH E S LA Z T B st
At} Z2tol| = flavonoids$} phenolic acid2} 2
o] & FEo] o] FHUAHES WET L A e
™, flavonoidsZ 0.1% F=2.2 AYF o T3t A3} I3}
xA ] T HET o] TR foFoR A
sttt BustAtHLee ef al 1998). ¥ A2 & uj njo
-2 flavonoid 2 polyphenol®l] 2]3ll(Sautour et al 2004)
5 AdFxe] /st axd8F 9 | HEd5S
AstrlA Ao FHEM, nAEA o] TE AEH

= 2
ol ol2A] BUARL, vk FEE

N

polyphenol

_1;1_1:‘11] o]

AGAF7L 290G : 9
A7reld ool BIENAG B4 ADE 42N 5 9

Table 3. Effects of yam water extract on blood lipid levels, atherogenic index (AI) and cardiac risk factor (CRF) in mice

fed high fat diet for 5 weeks

Groups TC (mg/dL) TG (mg/dL) HDL-C (mg/dL)  LDL-C (mg/dL) Al CRF

Normal 102.2+13.6M%2) 132.6+24.8% 61.2+8.7" 24.5+1.4® 0.67+0.02* 1.67+0.08™
HFD 169.7£15.5° 169.2+38.6° 75.6+5.9" 58.3+5.9° 1.24+0.09° 2.2440.12°
HFD-Y100 145.9423.1° 150.6+31.4° 74.6+9 4° 40.27+4.2° 0.96+0.06° 1.95+0.16°
HFD-Y200 135.9+18.0° 136.4+28.1¢ 78.5+7.4* 35.05+2.0° 0.73+0.03¢ 1.73+0.11%

) Data are expressed as meantS.E. (n=9).

? Values with different alphabet within the column are significantly different at p<0.05 by Duncan's multiple range test.
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5 F7t vAe 43S 2ARlaA A EEd &
< 57 AR v 2 A A, B A
WA 5 JEsha, AT 100 g9 1 FAES 3
TKTable 4). 17, A7, 2173, 49 FA= A2 o] o
Zro| A A A A AR 7t A el
ARl T Afol= YERFA] ettt 12y 314 = Al
T3 npg-20] ko] A Adlo] ozl °F 1.2
v vltha A A ko] A7 S Helon, E3) =S
2 BAle mA A o] vzl oF 240 o)) S
HAh 39, vl FE2E5S AT TS A2 Al A
of Hlgl Aoz 7+ gl Fanskrz o] FA7 o7
st ¥vhE Hrhe oeket WS FH8sta
It o 2 Bk Algte] met A SR AR F
7k 53 B Ul A5 e AWz 7t Fo=
o g ede] & 4 vk delA St} (Bjomtorp P 1988).
3, Ak Aghe] Whe Jag g Fukshy k<] u)
o 2 &S Rttt A th(Niall er al 1990). 2
ANZA np GFFEEo] AL Fih vl§- ZIAQ
A ez Al Hh

g% o=l ¥ #eElsTo| ojx|l=
Ae 2AF Fol] o] Sy
S UglA gk e AR)ke] 7
e ndZF tEo] &

it

bk
oo
i

‘I/\

Y] 2] 2dth(Kolaczynski e al 1996). A1t
A 247 olyA AR F ooufR] FP2d gk
Agote e SAES B3 A

%
o

FEelM

e

of

A= drteld oz Ql&dl A3t ol A o
gk A g do] yeht siElel] ek zhpido] "olx]Al ot
(Considine et al 1996). Wetx 1AW o] & A|-F3t vl-g-~
oA u} F2E2| Fojd o3t F ded 2 A" x|
H A PGS At Table 5). nA W05 553t A
Foln g4 Qled 2 MY =8 F4Ao] vy vlw
g 75, ledsert 230 S7kskla, 59 Y vke
11.6¥] S7FalSitt. o] mAg2 o] nhg-2of v FEES F
oJst A Fog o)EH o7 dF oY v e =
=5 fFoZoz AsPAIA vtk ARAe] = A2¥
T Aol S, AFEY AFekA Fold®: pAEe <l
ed 9] A depiin, @9 24 o] FHUdL 4
_?_

128G A 9] L= 54 (glucosde toxicity)Z F/dA]
2 AgElo] Zelx= AW =X (lipotoxicity)dl] <&l <1
=d 3 Y AP oS A= eE dEA Aok
(Hanefeld et al 1996, 2000). ¥ ZA¥}2 & wj 12|45} 2]o]d]|
o zeld 1Y, uolEddZ 9 el Aol thato]
n GeFEEo]l doAA 2 S AsAA v ¢ Wi
¥ 5o dAMd AgkE AT E B e BleE Als

k.

Table 5 Effects of yam water extract on fasted blood le-
vels of glucose, insulin, and leptin in mice fed high fat diet
for 5 weeks

i)

o F g ot LR 1o

fu o

Groups Glucose Insulin Leptin
(mg/dL) (ng/mL) (ng/mL)
Normal 151.0+18.0%? 2.52+40.62%® 2.28+1.08"
HFD 200.0429.0° 5.74+1.50° 26.52+8.86
HFD-Y100  174.5+20.2° 4.59+0.78° 15.04+5.04°
HFD-Y200  169.0+19.2° 3.49+0.81¢ 8.64+3.31°

Y Data are expressed as meantS.E. (n=9).
? Values with different alphabet within the column are signifi-
cantly different at p<0.05 by Duncan's multiple range test.

Table 4. Effects of yam water extract on organ weights in mice fed high fat diet for 5 weeks

(g/100 g body weight)

Groups Liver Pancreas Thymus Spleen Kidney Abdomal fat
ND 3.65+0,13D2 0.35+0.03 0.46+0.08" 0.22+0.02° 0.91+0.03 2.68+0.31%
HFD 4.36+0.03 0.36£0.08 0.39+0.04% 0.19+0.03° 0.89+0.06 6.48+0.98°
HFD-Y100 3.97+0.39" 0.36+0.03 0.4340.05° 0.20+0.03° 0.90+0.05 5.954+0.64°
HFD-Y200 3.74+0.07° 0.37+0.05 0.51+0.08" 0.21+0.02° 0.89+0.04 5.26+0.73°

" Data are expressed as meantS.E. (n=9).
2 Values with different alphabet within the column are significantly different at p<0.05 by Duncan's multiple range test.
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5. 8X & &4 g4E0 n|xle GF

L EYE el dES I BE&ste] 1 249
A7t WA A FFo 2 GPT 2 GOT 59 47}
ol Fo g WEdr} ol 4SS 7k oln|iAt tiAlel
Jagh Fd Fao|A R Ao g vk, F497kd, A
WE, GEA 9, 29 Tl ot FE A ] vt
2 Wy gl Eifo] opy|Elo] oA WEE 1, o|nf FF
T Y] AEEA Z85HA Bk GPTE 2 (X
7F g g wjgk P o] SRRl GOTw I o]
ool A, A% 9 FEA Lol M= EAste] g2 Fgell
o= 7t 4 ok tiF-Ee] 1882 GPT7F GOTE

t} won, GOTECT GPT7} 1H3 Atk o #-8-3ltta
g4 A tHFriedman et al 2003). 3+ 4, FAPERR A E A(lac-
tate dehydrogenase, LDH)= 3|97 &
7, BA T EF ] glo] EF LDH £4 &9 F7t
NAAS 7HA% AAAZ 2 obguld So

THButt et al 2002).

DA o] & Al Fek nhg-220] 7F 75 gk vl FEE
o] ATl ogt Yk At} 1F 27 &) A FR
ol &HE HAQl A T a4 HYEE 73S H(Table
6). A} 2]o) 5 Al F3F Aol 3 GPT 2 GOT &
do] Z+zt 53.049.8 IU/L9} 121.2428.5 IU/LE 2] HQ Z7}
£ H$om, HFD-Y1003} HFD-Y200 o2 A4k o]
Z(HFD)ol| ¥lawste] feold oz hAsiict ek, &
LDH /%= HFD 33} ¥l maf A ‘IT-/PG_E 22l
aeyg BE 84 4L FEEY FoERd folAQl A

o]& Holx| gsith. dFEol| o] 7t &2do] dojubd GOT
Ht}h GPT7F H ol 453 =11, GPTSF GOTS] H|&9]
27t goml A3 1SS oA 4= 9lom, 3 GOT
£ GPTE U #to] 180k Hod A7k 4“<>H 5
Atk A itk meEbA] GPT9F GOTE| H| &A= 1t

Y
°
f
e
A e o

Table 6. Effects of yam water extract on glutamine py-
ruvate transaminase (GPT), glutamate oxaloacetate transa-
minase (GOT) and lactate dehydrogenase (LDH) in mice

fed high fat diet for 5 weeks (Unit/L)
Groups" GPT GOT LDH

ND 36.0+0.172  704+£5.1®  152.5+24.5%

HFD 53.0+9.8" 121.2428.5°  206.2+35.7°

HFD-Y100 49.5+46.5 92.0£14.2°  165.8+27.8°

HFD-Y200 42.548.5° 86.6£12.5°  179.2424.6°

D Data are expressed as mean£S.E. (n=9).
? Values with different alphabet within the column are signifi-
cantly different at p<0.05 by Duncan's multiple range test.
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