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Effects of Young Barley Leaf Powder on Anti-obesity
and Lipid Improvements in Rats Fed a High-fat Diet

Da-Eun Kim - Sihoon Park - Yu-Mi Lee - Jae-Joon Lee'
Dept. of Food and Nutrition, Chosun University, Gwangju, Korea

ABSTRACT

This study examined the effects of young barley (Hordeum vulgare L) leaf powder on anti-obesity
and lipid metabolism in rats fed a high—fat diet for 4 weeks. Male Sprague—Dawley rats were
assigned to four groups: normal diet group (ND), high—fat diet group (HFD), high—fat diet
with 5% young barley leaf powder (HFD-BL), and high—fat diet with 10% young barley leaf
powder (HFD-BH). The body weight gain and food intake were decreased gradually in both
groups fed barley leaf powder compared with the HFD group. The serum aspartate aminotransferase
(AST) and alkaline phosphatase (ALP) activities were decreased significantly by barley leaf powder
feeding. The levels of serum HDL-cholesterol decreased in the HFD group and increased
significantly in the HFD-BH group. The levels of total cholesterol and triglyceride in the serum,
liver and adipose tissues were lower in the HFD-BH group than in the HFD group. The activities
of heparin-releasable lipoprotein lipase (HR-LPL) and total-extractable LPL (TE-LPL) in
epididymal adipose tissues were increased in the HFD group than that of ND group, but those
of the barley leaf powder fed groups were decreased markedly. These results suggest that barley
leaf powder may prevent hyperlipidemia and obesity by a high—fat diet.
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49 A0l sk 4oz A1) 21
= Hd S 2ufslti(Chua et al.
1997). ol= Akdst =7tellM &3] yehe el
T Spoln, Hte] A= AolaM, &5, FETA
SHES I AT A9 adpoletar Barsar gl
tHKing & Devaney 1988). &) thekst Sef<] H]qt
oYk Aol WL Yt ek W] Sel
lal WA om A el HAFelx e 7157
215 7ol Fash AAgoltt,

AR = o]@19] A4 v Wl Ax(seed sprouts)
ShaL 3, AT Fe) TAE WA AL ol
Golol} 912 enlaich, %a Aol Hs) v
F718E RS g Ede] dhekol Erhal o
] 9o H(Kylen & McCready 1975; Kim et al, 1997;
Song 2001), Aol 7FEA %L &2 7|3kl
e 9k 58 4 qlo] AALelrt, @A Ahshe
Al we), i, B, St ol Sl
o] A 5 ReE|(Hordeum vulgare L) 92 QH,
%, A7), Yoz TAE] Yom, 2 T Aol 4
Jolth, Hekee 35 olF A 44T
o8ty AFoH, Aol AulEe] S| I
S} 3 ke AFREHA e} wEe Aol
(Park et al, 2008), Zgo] LAY £ F 20 em FF-9]
He|gle B JH 2 77 5NFeRE dE 5
ofg] Yzl da] o] &5 AthRyu et al, 2002).
FEuEte dENE Heles 8o ARgete] ¥
ATl FolofTal YolmA}, Ao o}8a]

= 3lyth Bl 2lo]Af-2(Son et al. 2016b)E
vlste] st 2 veh, R4 Fol Y
7} X3 (Kim et al, 2003), £3] 32k3l vjepqlel
BlER C, e E 2 B-caroteneS H]|FE3}o] 732k
gakald 4-¢] superoxide dismutaseZ} FH3FCkAL B
1= ArHlee et al. 1994; Kim et al, 2006), B=3F

Nl

polyphenol, flavonoides, lutonarin(isoorientin-7-O-
glucoside), saponarin (flavone-C-glycosides), £

-glucan @ policosanol®] ¥=<2] hexacosanol¥} 72

AelggE4do| b g-f(Markham & Mitchell 2003;
Singh et al, 2006; Ferreres et al, 2009; Seo et al 2013;
Son et al, 2016b) Fo] 318} Gule} tlEo] &

ZYl=EE FAE AeAIE AeR deld %l"/}.
A Belee] 7l it dree Heke & =
Eo] 313-L1 £} U}—"riﬂl/ﬂﬂ Hvt a3HKang
et al, 2017), RElE Bae] G FHoxe] x4
27HSon et al, 2016a), HE]ZF—O] rz21o] A AAL
e 3434 WakYang et al, 2009), Rl FE2
o] ksl &3H(Han 2011; Son et al, 2016b), LPSE

Z}=3F RAW264,7 M LA Bl ofghs &
Eo] 9% F3HKim & Kim 2015) So] Ba=gict.

ole} o] A oS 9%t 715 AR HeElke
o] FEFol tigt It A A EA o, wiwk 2
IAEZF | FA g digk vt KgE vk
glo] B o= Halss Bdo] uAols Folgt

o

1] gulgk At D AL} Ao PR T
ot AT

. 954

1. A=

A 7 0}04 AR "/} Eﬂ—‘? e AE
A 325 Eof 33] Al&s}, salad spinner(Caous,
WINDAX, Seoul, Korea)Z o]&3}e] 58 H<F 57|25
AAG o= 717 BheR 715 A7, 70t
deep freezer(MDF-U52V, Sanyo, Osaka, Japan)l|A]
W53te] SAAZT|(ED 8512, lishin, Yangju, Korea)
£ ol&ste] At $4 Axd Ass 247]
(FM-681C, Hanil, Incheon, Korea) 2 n}afjdle] B2
THECRS 70T oA WERASHH AR R A3

2. MESEY AF L A0
AFEEL Sprague DawleyA] 558 24 2 32
n2ls FYAEEE(F)(Seoul, Korea)ol|A T-¢j3td



A AFFEAE A 17U B 7|2 2ole}
EZ 32 =, Gl w2t 7 X & vl
470 2 0] stainless steel cageol] 12| E2)s}h
o 4573 AREREIT) AT Aol (ND), 24|
WO RE(HED), LA oo} 50 Kl - 7k
(HFD-BL), aLAg2le]o} 10% Hele w2 7k
(HFD-BH)2.& ro] AAlatgltt, A& 2ol Table
13} ZFo] AIN-93(Reeves et al, 1993)& 7]&Eo 2 WY
sto] zABHITE Aol A FHoRE 2

FA L] 10% Bfol=g FFataL, LA Aol 2]
o] FA1e] 20% lot=E FHrgk 2olE ATt
Rl 2 7R Aol FAlY] suel 100605 ZH2t
A7P). AR 2EE 18 £ 2CE FAIBFY e
ZHe 1247F F71(08:00-20:00) 2 ZAslgdar, S
2lol= Algk glo] Tt HF AlTelA AN
Ao} AsE At AFTS7FEERE BARBIAL, A
7I3te] ASS7VES Y 7Rk AoldHge s
ol ZF A¥Te] 2ol aE-g Tt £ s=EAY
gt sEAEREAsY] s W 1

Aol wa} A8YsFHTHCIACU2014- S00014),

fo &

=

Table 1. Composition of experimental diet
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3. M= X2
Apo] Bt ARFEE 1227 BANIT 0.2
7HAA Wi ok S ddate] Fols AF3teict.
A3 DAL 3,000 rpmolA] 2057+ AR A7)
5 Fxo Halsle] 2 S =8 Alga ALk

AgEEe] 7] 2 AY F 54 HEstol

e 793k g4 st 709 deep freezer

MDF-U52V, Sanyo, Osaka, Japan)ol| XH#3}3ic}.

—~

£ $}=F alanine aminotransferase(ALT), asparate
aminotransferase(AST), alkaline phosphatase(ALP)
B2 Qesteb] AAF AHeA71(Fuji Dri-Chem
3,500, Fujifilm, Tokyo, Japan)& ARg-8}e] =43}
o, AEwAse) sus 9ol ol gsks a7
A|g(atherogenic index, ADE {(F ¥ ZHE -
HDL-Z¥|2H|&)/HDL-Z8| 2 | & o] 2J3te] F-6}9]
o, AEFAL]F A4 (cardiac risk factor, CRF)& &
FelsHlEe HDLBALHER ol oot
(Rosenfeld 1989).

(g/kg diet)

Diet composition NDV HFD HFD-BL HFD-BH
Casein 200.0 200.0 200.0 200.0
L-cystine 1.8 1.8 1.8 1.8
Corn starch 501.2 451.2 351.2 301.2
Sucrose 100.0 100.0 100.0 100.0
Cellulose 50.0 - 50.0 50.0
Barley leaf powder - - 50.0 100.0
Lard 100.0 200.0 200.0 200.0
Mineral mix” 35.0 35.0 35.0 35.0
Vitamin mix” 10.2 10.0 10.0 10.0
Choline bitartate 2.0 2.0 2.0 2.0

UND, normal diet group; HFD, high—fat diet group; HFD-BL, high—fat diet + 5% of barley leaf powder group;
HFD-BH, high—fat diet + 10% of barley leaf powder group.
2IAIN-93-MX mineral mixture and AIN-93-VX vitamin mixture(Reeves et al. 1993).
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Ze]| CHClyMeOH(2:1, v/v)S H7)3}
3UzE WRIshAA oY b E50] & § HOE W7t
SFAL 3,000 rpmellA] 2087 A4lEE] Al o Sk
H2EE o] ZAofA AdE FE3Irh(Folch
et al, 1957). FE3 AA F IRE Fet A
F FY2HE 39 BAE Sleke] 247 Relste] ALS
sholeh. 22 Z FAM SR Biggs et al.(1975)9]
WHog Zstgon, F FY2EE ke Zatkis
Z

S
& 7ak(1969)¢] WRiel| efste] Z7dsoirt.

r_‘

offe

6. XIZZEZ! [ipoprotein lipase(LPL) &AM

R|H}z2] 9] heparin-releasable LPL(HR-LPL) &4
=22 Fried & Zechner(1989)9] WHH-& k7 W3S}
o] 24319t} 1% bovine serum albumin¥} heparin
(10 mU/mL)E 73k MI99(Hanks salts)ol] F-318F %]
W] 32 R AEAlE W2 F 24Tl 45
ZrujFete] BARAME AlRRE ARSI B4 24
242 95t 712 15 mL glass tubed]] *H-triolein®]]
phosphatidylcholine¥} trioleing 21l HA7t~5 &
Aol #olE F, glycerol& H7KE v 27 13
mm probeZ AR&3}Fe] 20 kHzolA 10% F<F Al ¥
J %= Sonicator(VCX-130 Ultrasonic Processor, Sonics
& Materials, CT, USA)E AR8-3te] Ta3lste] Az3}
et B2 wj Al ARS8 AR 150 p9k
*H-triolein emulsionS: 7]%2 9= 712 150 pL-S 3
7 e T 37CollA 1ARE S vlgAIA Kk
aL, oju) AAEE FeAte] WAFsS S8t
HR-LPL 348 AAFsFgth Total extractable LPL
(TE-LPL) 84 &A-& Iverius & Brunzell(1985)2] Bt
W& W¥st] SAHATE 0.5% deoxycholates 3
S35t ice-cold buffer(0.5% deoxycholate, 0.2 M Tris,
0.25 M sucrose, 1% BSA, 10 U/mL heparin, 0.02%
nonidet P40, pH 8.3)°l Z}zte] Alz2ls Yl glass

mini homogenizer2 T&3}8lF  sonication(VCX-130
Ultrasonic Processor, Sonics & Materials, CT, USA)
AZL}. ol AEE 12,000 rpmollA] 4T oA 1587F
SEE](Eppendorf  Centrifuge 5910 R, Eppendorf,
NY, USAAIZ] & s5ds ok o] stsds
deoxycholateZ $H1-81A] &2 ice-cold buffer9} 1:5
2 3T F, 349 150 ulS 37CelA 1ARE 2
H|FAIZ] T HRIPL 24 24} 549k e
2 WrsS A8k Akttt

7. SAXE

B 2ol dof7] A= SPSS(Statistical Package
for Social Science)E o|-&3l AT JAY FF
oAk VERiSIeE. FAIA freld AR A
E2HEA (one-way analysis of variance)S A5}
L, p<0.05 F==ollA] Tukey's testol] oJsle] A5 7AA
FSACE.

ol

ol late] S Moz Aol Zrfeke] LAAlo)R

s mlgte] FEEde W 5 Uik A

it

olof 100 K 95 3718k HFD-BH-2 1A%
2o](HFD) ol] H]ste] A|Fo] frofshA| ZHastairt.
Artiss et al.(2006)2] Aol oJshH A|Hl2 o]To]
AR ol Hlgte] frolH3] ASS7HES e
wilon], LA} 482 Holdfias 3 A
g 2o AFo] FaEArkaL Baste] & 2
Ao} fAkelot, £ ATER Bele

Afrd s A, & Aok £
30.62 + 2.33%E 11 F 2874 Aollfrast 84
Hodfd 2 47 19.05 £ 1.24%%} 17.57 +
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1.01%% JeEPgtt ®H 9tk Son et al, 2016b,
data not shown), 2o d-f2= AHollA A HaE
o] IS FUgto v o] HHE AetAl7]aL
Ae] w85 Sk 2Hgo] Slrkar g Stk
(Imaizumi et al, 1982). FESF 2lo| 8- A AE
I Frzeol] 7R1¥E =] - sFekA] el wet Alsl
n x|z gFFo] gl 84 Aol fas gels
Aot AYr FFE AVIE dEE s
(Lee & Hwang 1997), ¥Fd B84 2o d-fiAe= A5
I AR SEAA dEr FFE A eEA
(Gordon 1992) A=& AskA|7|= Ao = Al
o ALYFE s Aol vlste] 487 2lold -
27F 83 Aow H1Eo] lo](Lee et al. 1994;
Kwon 1994; Kim et al, 2005), £ AgoM= Bl
8] 2ol d4(Son et al, 2016b)E°] AT &
ol P& v Aoz A=k

) 2% AT WATH|TEED)) 11E B2

293

FeNE ¥ 5 ik AT T el o B
TARAOIZHFDI] olEND)ol skl
S5 B7HgHEHTable 2), ol Aol ol

=

3 Tkl Apgol Alel= wiEHA FkaL 1t el

J_
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Z o] Zho] H|th&F Ao g AlFHHRhee & Park
1984). ILAAlo]FE(HFD, HFD-BL, HFD-BH)7Z k]|
= 3z FATE frefxbs qldot AR
o] A FAI= LA A olZ(HFD) o] T &l
vlsle] fofai S7Ist o, el ¥ A7E
(HFD-BL, HFD-BH)-2 ILA%-2]0]3H(HFD) o] H]5}]
froleHAl Fadhs 2o g vepth, FasAzz]
o] A FAE A2 o]k (HFD) o] /g2 0]
(ND)ol| Hlste] f-o2 o8 F7Fskelet. 5% Bl &
@ H7}(HFD-BL)S TA|EH2]o|H(HFD)H} B &}
e B FagAtzze] FATE Afol7t YR A
ettt 53] 10% Hele & 3H71H(HFD-BH)olA]

LA

A EFEES AN Fofe S EH Xl =
[e]

2007)5} 257} 1 Fole: g P ohje) B
FApLe) R} RAATRL K QT Ase
SAFEFtHLee et al. 2012). Artiss et al (2006)2] &3
FoME TAMFAlol2 Folsl 812 AA deko)
Zo1ERAT, SAMAolo} 48 o) a2 A
of] Fofeh w2 Aol EF viszgk AR TS
UehRiel sl & ATokE Bl A n
At

Table 2. Effect of young barley leaf powder on the changes in body, liver and adipose tissue

weight
Variables ND HFD HFD-BL HFD-BH F-value
Initial body weight(g) 17231 + 365 171.96 + 4.03  172.09 + 4.65 17224 + 497  0.013™?
Final body weight(g) 287.42 + 9.87 359.87 + 6.30° 340.24 + 11.23* 316.23 + 0.24° 10.970"%

Liver

(g/100 g body wt.)
Epididymal fat pads
(g/100 g body wt.)
Mesenteric fat pads
(g/100 g body wt.)

240 + 0.12° 3.13

1.49 £ 0.09° 2.56

0.87 + 0.09° 1.64

+ 0.01° 3.0l + 0.16° 298 + 0.07*° 19.316"

+ 0.014* 226 + 032 198 + 0.26° 18.949""

I+

+ 0.10° 121 + 0.15° 1.18 £ 0.13>  30.368"""

USee the legend of Table 1.
INS-: not significantly different among groups.

"Mean + S.E.(0=8), values with different superscript in
the groups by Tukey’ test.

P"p<0.05, ""p<0.001 by one way ANOVA.

the same column are significantly different (p<0.05) among
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3. @3 & ALT, AST ¥ ALP &4

TAAole} Hile wie] A7) S 2ElEty
477F Folgk 2Fe] A F ALT, AST 8! AP 2435
ZA4% AF= Table 35 2ot €34 F ALT @42
IAEA o (HFD) o] Zg/d2]elE(ND)ell H]ste]
ojHo g Frtetglon, Hels Y 7R E(HFD-
BL, HFD-BH)#} 222 o2 (HFD)ZHll= frolxk7t
ATt dF S AST % ALP Z4% Aol
(HFD)o| 7’2lol-(ND) ol Hlete &2 F71& et
W, Bele B HyFEE(HFD-BL, HFD-BH)S 1L
Aol vlste] FofsiA| Hadhs A B
o}, of= SF A ALl BEIFERS Holet
= 79 AST Bl ALP 40| fo)x| o' ZHAa}girhs
B9} SARFITHKIm et al. 1999). 83 3 ALTS}
ASTE= ZHA|E2] Ao FALE whdehs B4 A
HZE WERE, 3 el TR jlal E4do] S7HETt
3 R ESItk(Song et al, 2000), 2E2 A3} 7+
o] AgkS oA HIeksh=d] AoIA] ALT9} AST
= S F83t}, gk @ F ALPE BA| F4,
2g ol ZAdo] STkl AR IAE g7t
A= Y= ALT, AST B ALPS] &/gdo] FA|o|
EolAlE AR A rhlee et al, 1994), Bl
Ttho] ;A2o]= Qlgh Hlgk B o] P Bl Tl

ALRAE RO A APRRO 2 QI3 1A
Ao

s AJMNNAAG Hele Foll F HaEd
= Aow Amdt

2 38

¢

o

o

F
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Table 3. Activities of the ALT, AST and ALP in

"
e

23 2|4 (cardiac
risk factor, CRF)e] ¥W3l= Table 49} Zt}, &4 =
/AT & FHU2HE TR Ao (HFD)
o] Ao lE(ND)el| Hlste] o2l S7Fe B3l
53] 1% Hele w8 H7Re(HFD-BH)S A2 o]
T(HFD)¢l| H]3le] oo 2 sl 43S B
th IAEF ¥ AFYEHELSTE X ] T4
A A 9 chylomicron 8] S7F, Ttellx]o] Z|
ZHE F 9 ] S7ER Qo] ExzEex 4
A 28l AR I EE ZloF A¥A 28
AFIA} 5 shfolchMiller 1987). ool thgh 2Aka.
H A7t 2hs] I EAL QLo H(Lample 1999), 5
3| =AY AEo] 8] Heks vRg v dileS
T ol a9pA¢] Ao g WE 1 QJrHKim et al.
1991). Buhman et al.(1998)2] Aol <JshH 874
AoPd-fart gER, 2o] FHlzEE 9 fElAA
I Agste] gEike] widd S Fxlste] &
A7 ol mg-s AL BArsklal, S A
2loje} AL EFFLE g B @ T T4
A F SYUzHE ol AEAThE L

al.(2007)¢] Bk & ¢i7-e} FARsEITh ol He

T 2o Aol Wt ofuel veid A dE

=
Z(atherogenic index, Al) 2 A8

L O{N r-|—40

serum of rats fed experimental diets

(U/L)
Groups” ALT AST ALP
ND 19.83 + 1.20" 527.50 + 19.54° 99.17 + 5.28°
HFD 29.60 + 1.34° 866.17 + 25.43° 230.78 + 4.61°
HFD-BL 2730 + 1.85° 727.83 + 4855 167.35 + 6.12°
HFD-BH 2387 + 0.91® 697.22 + 21.88° 151.25 + 4.35°
F-value 39.456"""% 105.114™" 516.982"""

DSee the legend of Table 1.

?Mean * S.E.(n=8), Values with different superscripts in the same column are significantly different (p<0.05) among

the groups by Tukey’ test.
¥""p<0.001 by one way ANOVA.



HL
o
H>
AT
|-|_|D
S
=l
Ral
0z
1=
k=]
i
oy
=
rol
rlon
k]
1o
ot
[mmy
ra
He
Bl

MG 217

Table 4. Lipid profiles, atherogenic index (Al) and cardiac risk factor (CRF) in the serum of rats fed
the experimental diets

Triglyceride Total cholesterol =~ HDL-cholesterol

Groups” (mg/dL) (mg/dL) (mg/dL) Al CRF?
ND 80.00 + 225  86.00 + 5.06° 46.17 £ 2.01° 0.86 + 0.12° 1.86 = 0.26°
HFD 121.54 + 12.91*  107.17 £ 12.50° 35.83 + 2.00 1.99 £ 013 299 + 0.32°
HFD-BL 102.87 + 10.70"* 9583 + 6.00° 40.12 + 1.23® 1.39 + 0.21° 239 + 0.27%
HFD-BH 89.06 £ 2.05° 8970 = 4.61°  49.12 + 1.40° 0.83 + 0.14° 1.83 £ 0.31°
F-value 15.206"" 6.907" 34.258""" 66.130""" 66.130"""

See the legend of Table 1.

YAl (atherogenic index) = (total cholesterol — HDL-cholesterol)/ HDL-cholesterol.

9CRF (cardiac risk factor) = total cholesterol/HDL-cholesterol.

“Mean * S.E.(n=8), Values with different superscript in the same column are significantly different (p<0.05) among
the groups by a Tukey test.

9"p<0.01, “"p<0.05, ~"p<0.001 by one way ANOVA.

dEo| 4 T S F SulzElE TS v AEH H3o 2 QIgh AP EE TaAE ZloR
IAES A0 3} JS AoE AlEELh HaEo] 9lof(Yugarani et al, 1992; Hartog et al.
E3 HDL-ZY|2HE gk IA] o] (HFD) 1993), Relg=ell 7% flavonoides¢} polyphenol 3}
o] AJ2lo]E(ND)ol| H|5te] JolFo 7 7hastglo FE(Son et al. 2016b)2] 3k 2 HDL-Fe|2H| 22
u, 5% Rl 29 H7RHHFD-BL)S A2 o) S Folal TSt} AEAATATE B
(HFD)} WIS=8t 738k Bl 10% Bk 22 37t 3 Bl g gort A AFAR Qs AEH
T(HFD-BH)& frolaHl S7kshe 43d-s B3t & Agke] ool FEY Zom HZhETh(Ross 1983).
)78} A2 o] H(HFD) o] /2] o]H(ND)
B} oF 231 Awo] 2o 22 et Rele 6. 7t XYRZ ZEX 2 F S AHE o
% WHESED-BL, HD-BH)E AN4olE APlols} Beke Ruke] A} £5S Belstel
(HFD)ell vlate] TGSt T2 SJEX O E 477 Folgk AFe] 11 Ao AW 9 F
ofsHA Fhasteitt. AdBAATE A Ao 2y 2E 29 FF Wshe Table 59 2t} 7F 22¢]
(HFD)o] Z’d2lo](ND) el Hlsto] folxoa Z7} A 2 F ZHzEE e aAMolF
shadct. aApEAoldl 10% Hele Eds ke (HFD)©] g2 loli(ND)of| Hlate] ®5F foJatA &
HFD-BH2 ILA|W2] o] (HFD) ol H|sle] &4 7¥eteitt. Bele 2 H71A(HFD-BL, HFD-BH) 2
ARG} frolsHAl Hasskolrt. sHAs A= Eo 7 A o] FA ghke A2 o)E(HFD)H H]
< HDL-Zd|=H| 2ol gk S/3Ae] 3 vlE o WS AL foH9l 2lol= YIdt wEk Aatlo]
Fah= o= delA] 3.0 o o uf FHAs)el T(ND)# Hejs 2 3742 (HFD-BL, HFD-BH)ZF
gk 919 Al ARgekaL )l (Rosenfeld 1989), o= S} QIgdt). 7k Ao & Z|l2E|E 3
A HL] A4+ HDL-ZE2EH 20 et & Fel o] A9 5% Xl 28 M7k (HFD-BL)- A2
Hl=o] g HlE el delrle= 7.0 oS v O]H(HFD) el H]3te] f-o]2 Rl xfo]7} vhA] ehQEA|e
EPd o $3A5E S1XErkYun et al, 1996), A=A 10% Hele B8 7 (HFD-BH)S A2 ol

of polyphenol SEHEE 8% AL BEE WA HED) Hake] felH e adl, wokdnl
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Table 5. Triglyceride and total cholesterol contents in the liver and adipose tissues of rats fed

experimental diets

(mg/g, wet weight)

Liver Mesenteric AT Epididymal AT
1)

Group Triglyceride ch;g;?!rol Triglyceride ch;(;st?irol Triglyceride chczgst?!rol
ND 1552 + 1.67°? 13.77 + 0.25° 5836 + 1.679 1453 + 1.02° 79.19 + 2.98" 14.84 + 0.76"
HFD 2486 + 1.04° 1886 + 0.27° 95.12 + 391° 2550 + 1.22° 113.80 = 2.16* 2354 + 0.97°
HFD-BL 20.31 + 1.18° 15.82 + 0.46® 82.71 + 390" 2425 + 0.90° 97.65 + 2.67°* 21.11 + 0.57°
HFD-BH  19.99 + 0.76" 14.01 + 0.24> 76.87 + 2.60° 19.35 + 0.93* 9514 + 3.97°® 17.88 + 1.09*
F-value 27.290"""% 82.796""" 102.936 67.382""" 64.244""" 55.174"""

USee the legend of Table 1.

"Mean + SE.(n=8), Values with different superscripts in the same column are significantly different (p<0.05) among

the groups by Tukey’ test.
9""p<0.001 by one way ANOVA.

S 584 Hold kel gyl @rlol Hlsh 2713

=2 4 Al TvPE dAEE Aos Yepda
(Ohtsubo et al. 2005), 84 2old-fd= 7t 2329
/A FY2EE T sl ErpAolgiar B
Elo] JtKYang et al. 1996). Rl #e] Foj=
z22 F A gl S
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s d

o] A= o] A2 ool of3f vhehb= v 2]
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Table 6. Effects of barley leaf powder on the HR-LPL and TE-LPL activities in the adipose tissues

of rats fed a high—fat diet

(Units)

HR-LPL activity?

TE-LPL activity”

Group” — . — .
Epididymal AT Mesenteric AT Epididymal AT Mesenteric AT
ND 9.15 + 1.76 511 + 1.65° 13.23 + 1.53% 821 + 1.85°
HFD 19.32 + 1.93° 16.12 + 1.50° 27.12 + 233 15.63 = 1.76*
HFD-BL 17.23 + 1.83* 14.01 + 1.75® 25.33 + 1.65° 13.65 + 1.97®
HFD-BH 14.65 + 1.77° 10.21 + 1.65" 19.29 + 2.01° 922 + 157
F-value 27.558"""9 35.096""" 38.423°"" 15.642"

USee the legend of Table 1.

YHeparin-releasable (HR) LPL activity was measured on media samples after incubation of epididymal and mesenteric
adipose tissue fragment with 5X103 units/L heparin for 45 min a 24°C.

Total extractable (TE) LPL activity was measured in deoxycholate extracts of epididymal and mesenteric adipose

tissue.

"Mean + SE.(n=8), Values with different superscript in the same column are significantly different (p<0.05) among

groups by Tukey test.
7 p<0.05, ""p<0.001 by one way ANOVA.
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