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Effect of Young Barley Leaf Powder on Glucose Control

in the Diabetic Rats

Hee-Kyoung Son - Yu-Mi Lee - Yong—Hyun Park - Jae—Joon Lee”
Dept. of Food and Nutrition, Chosun University, Gwangju, Korea

ABSTRACT

This study examined the anti—diabetic effects of young barley leaf powder in rats with
streptozotocin  (STZ)—induced diabetes. Male Sprague-Dawley rats were divided into the
non—diabetic (N) and diabetic groups, and fed the following for four weeks. The diabetic groups
were further subdivided into three experimental groups: a diabetic control group (STZ), a diabetic
group fed 5% barley leaf powder (STZ-BL), and a diabetic group fed 10% barley leaf powder
(STZ-BH). Food and water intakes were higher in the diabetic groups than in the N group.
Body weight gain was higher in the STZ-BL and STZ-BH groups compared with the STZ
group, but there were no significant changes in body weight gain between the diabetic groups.
The serum glucose and fructosamine levels were lower in the STZ-BL and STZ-BH groups
than in the STZ group. The levels of serum insulin were higher in the STZ-BL and STZ-BH
groups than in the STZ group. Serum ALT, AST and ALP activities decreased in the STZ-BL
and STZ-BH groups compared with the STZ group, but there was no difference. These
results indicate that dietary supplementation of barley leaf powder can attenuate clinical
symptoms of diabetes in rats with STZ-induced diabetes.
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Arz7eM Axste] Fa71R vhaste] AR al, 1993) 22 Table 29} o] ZAIBILL, el &
NECEC o e Aol BAle) sugh 10wz A
o] v o 2= streptozotocin(STZ, Sigma
2. MAAHZEO| Al 2 AO|EM Co., St. Louis, MO, USA)< 0.5 M citrate buffer(pH
é-_]ﬁé.%%% Sprague DawleyA] 453 34 37 4.5)8d0) 8327 50 mg/kg body weight &%
3oulg]E ZAHZEE(F)oA] Fste] ZA S (0.5 mL/100 g body weight) © 2 thE]F 8-f 13]
o @@%%‘ﬂﬂ ol stainless steel cageel] gt wlg] FARBE] Az ow I FEa, ANTe
A 13 Zol 73 sz B2 FAeA] & 9 2] 0.5 M citrate bufferE FABIILE B #3
T AT 135~140 g2l & Faol wkeh 2+ A2+ o] gl STZ FAF 72413t - ;| ollx] st
% soleld s irel 457 AGARl A8 o WFe] 300 my/dL o geldl Gy G 7t
T Table 13 o] AANZETWN), Fmthzr Fota] Adol ARSIt AR P2 18t
(STZ), 5% Mzl B 7} g7 (STZBL) 2 10% 2T, 22 12417 $271(08:00~20:00) 2 243} S
Bl 29 47 G (STZ-BH)OE Hiro] A4 o, B3 o= Agk glo] w3
Sdet. AE2lo] AL AIN-93S 7|F(Reeves et
Table 1. Experimental design
Groups Diet composition
N Normal rat + Normal diet”
STZ DM rats? + Normal diet
STZ-BL DM rats + Normal diet containing 5% of barley leaf powder
STZ-BH DM rats + Normal diet containing 10% of barley leaf powder
YAccording to AIN-93 diet composition (Reeves et al. 1993).
DM rats, STZ-induced diabetic mellitus rats.
Table 2. Composition of experimental diet
(g/kg)
. Dietary group
Ingredients
N STZ STZ-BL STZ-BH
Corn starch 399.9986 399.9986 349.9986 299.9986
Sucrose 200 200 200 200
Casein 200 200 200 200
L—cystine 3 3 3 3
Soy bean oil 100 100 100 100
Cellulose 50 50 50 50
Vitamin mix? 10 10 10 10
Mineral mix” 35 35 35 35
Choline chloride 2 2 2 2
t—Butylhydroquinone 0.0014 0.0014 0.0014 0.0014
Barley leaf powder 50 100

USee the legend of Table 1.
2-3Based on AIN-93-MX mineral mixture and AIN-93-VX vitamin mixture (Reeves et al. 1993).
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Table 3. Change of body weight gain, food intake, food efficiency ratio and water intake of
STZ-induced diabetic rats fed the experimental diets

Experimental groups” N STZ STZ-BL STZ-BH
](Bg(;izygvelght o 5.88 + 0.357 3.34 + 0.62° 301 + 0.18 336 + 0.21°
Food intake . ) . X
(g/day) 24.00 £ 0.18 38.30 + 0.22 27.30 £ 0.40 26.43 £ 0.27
FER? ) i i
(%) 0.25 £ 0.03* 0.09 £ 0.01 0.11 £ 0.01 0.13 £ 0.02

0,

Water intake .
(mL/day) 37.21 £ 1.59 137.31 = 5.51° 129.88 = 7.28° 126.25 = 6.47°
Y

See the legend of Table 1.

YFood efficiency ratio: FER (body weight gain/food intake).

9The results are mean + S.E. of 8 rats per group.

“Values with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey's

test.



24 BHEX|GIABIMEDISEIR| R27H 15 2016

TE(STZ-BL, STZ-BH)-2 F3=th 22 (STZ) ol H]sto]
fo7 Aol gislort Phashe ARE wld,
STZ0 Sl8 Wi ke FHe Qgrdle] Bk e
S gl BEEs Wl s Ase 1,
N9 A e A7) 2xjo] MthalA v 2
2 Heolth(Mogensen & Anderson 1973), & A%

A BHele i47].§ 7]— AR gl ko] XA
gzl valel $o4 Aol giglert 7t
4SS ATE el g A ) ikl o

e

rlr

= © Bo
S 5 Qi Alo] 9 mek By EgllE
ol PAlel 84 F TeY UUe S48
AP Table 59} Bt} s FU317] 23l STZE
A}

2
ek
‘é%
=
PN
L
7]

,{

N .
o
)
T ol
tm

1
oft
gg_q

o

o
o

=
ol
-
32

\:]-_ 0]-“— STZ —,—Oﬂi Hﬂ'«] Langerhan’s el B-AIE
= 3373}te] 2&d AES x5t E=Fol| ek
B-AE2 01]{‘}_2 ABIAIA dde] S7ksl= AR
A& dti(Matkovic et al, 1998), 2] F3k 7}
P E(STZ-BL, STZ- BH) 9] =t ZH(STZ)< H]
sto] FrAstdal, 53] 10w HeEls B vk
(STZBH)O] Re)Ho 2 ashs A%S B
3l AI= Lee et al, (2009)-& STZE 4 Fiw
o I BEFEES vt 29, €% 259 T

ozl vls] Ui EFEES] Fojdk] vlw

of Z7Vs1e] WA A7) ke weh fA1

P

o

BN

% fr

32

& Parvez 2000), B3k %E]-‘ﬂ]%"‘ e
FHolA dF d5S Al Akslda "g)‘é% 23
‘:

HFfollr] Exe] F4E A AAZItKSuk et al,
2006). ZLE|ar Aol dfae] A7) Jed 87
A7), 9 T8 Fodog Aitia By

o (Vuksan et al, 1997), o]& ALLd5+=E o}
A2k Aol HEte] 4484 2lo)d8Aayt ETHs) Ao
2 HAEJACHKim et al, 20053). o];qa PSP DS
UeRt 8 ekishs Rl Sof gk GaskE
Az} 2o Augded 9 Hear) 2heste] gz
Mol g3 v]H Aoz Al

1rr

ol ¥4 T ded =4 AFE Table 59 2t
A 2 Qled Fuke G §3A(STZ, STZ-BL, STZ-

BH)Eo] Atz m)el Hh‘sﬁ fojdoz WA
Elter, Heje B8 H7F ST E(STZ-BL, STZ-

Table 4. Organ weights in STZ-induced diabetic rats fed the experimental diets

Experimental groups” N STZ STZ-BL STZ-BH
Liver 418 £ 0.182%3 5.66 + 0.23° 5.52 + 0.34° 5.53 + 0.46°
Pancreas 0.24 + 0.04° 0.15 = 0.02° 0.17 = 0.01° 0.16 = 0.02°
Spleen 0.39 + 0.03° 0.17 = 0.01° 0.19 + 0.02° 0.21 = 0.01°
Kidney 0.64 + 0.01° 1.25 £ 0.02 1.17 £ 0.05® 1.15 + 0.02%
Heart 0.47 + 0.03° 0.74 % 0.05° 0.65 + 0.03%® 0.64 + 0.02%

USee the legend of Table 1.
PThe results are mean + S.E. of 8 rats per group.

9Values with different superscripts in the same column are

test.

significantly different (p<0.05) between groups by Tukey’s
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Table 5. Serum glucose, insulin levels and fructosamine of STZ-induced diabetic rats fed the

experimental diets

Experimental groups® N STZ STZ-BL STZ-BH

gl‘;jzsf) 13225 + 102329 53250 + 30.51° 489.75 + 3123 40694 + 25.48°
I(;Sm“(l)lf/m 791 + 037 384 + 0.40° 543 + 020 594 + 042
f;éc/té’i‘;mme 11625 + 7.86° 40175 + 19.89° 22925 + 16.54° 21725 + 15.20°
Z;;/)Zﬁil)de 13251 + 10.21° 88.45 + 985" 108.62 + 7.25 11359 + 6.49°

USee the legend of Table 1.
PThe results are mean + S.E. of 8 rats per group.

YValues with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey's

test.
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Table 6. Activities of ALT, AST and ALP in serum of STZ-induced diabetic rats fed the
experimental diets
Experimental groups” N STZ STZ-BL STZ-BH
ALT 3550 + 1.262° 49.00 + 227° 47.80 + 248 4820 + 2.95°
AST 84.25 + 10.25" 145.75 + 12.45% 13575 £ 9.48° 134.88 + 7.98°
ALP 756.25 + 20.55 935.00 + 45.21* 927.34 + 43,117 897.78 + 50.10*

See the legend of Table 1.
YThe results are mean + S.E. of 8 rats per group.

YValues with different superscripts in the same column are significantly different (p<0.05) between groups by Tukey’s

test.
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Fig. 1.

Blood glucose response to the oral glucose tolerance test in STZ-induced diabetic rats.
Abbreviations: See the legend of Table 1. Values are mean *

S.E. of 8 rats per group and

different superscript letters indicate significant differences at p{0.05 by Tukey's test.
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Z| zjoli= HolA] sttt &4 FERF} fructosamine
FEE AR vE] )z (sT2)0]
A 21281 2olZ B, Hele B H7)
5=7(STZ-BL, STZ-BH)oA Fo|Ho= ut
veRfdTh =5 B el s
I VIR et ET(sTZ) ¢l Hlske] fo)4
7rskict. BT sk AL A 2 o] 90
T)‘oﬂ Hgrso] FXE B, Hels 29 Ay}

= (STZ-BL, STZ-BH)ES Gt ZT(STZ)o) H]
doﬂ Fashs ZAEFo|l ot fojd ztelE gigict,
&3 F ALT, AST © ALP BHAe D SHR(STZ,
STZ-BL, STZ-BH)E°| dtlz=a(N) el Hlgte] -2
o2 A veovt Reje B vl mE &
o]Aol zJol= gt} ool It A} STZE Pix
2 A Heke B 1 AF A, 7] A &

& 2o, AVIE AT
o 7lEH o]5e] Fgix 7]
Aol EH%HHE ﬂ?ﬂ Zlggjojof & Ao},
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