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Effect of Allium hookeri Root on Plasma Blood Glucose and
Fat Profile Levels in Streptozotocin-Induced Diabetic Rats

Myung-Wha Kim'

Dept. of Food and Nutrition, Duksung Women's University, Seoul 01369, Korea

ABSTRACT

This study was designed to examine the effects of Allium hookeri (AH) on plasma blood glucose and fat profile levels in
diabetic rats. Diabetes mellitus was induced in male Sprague-Dawley rats through injection of streptozotocin (STZ) dissolved
in citrate buffer into tail veins at a dose of 45 mg/kg of body weight. Sprague-Dawley rats were then fed for 4weeks, with
the experimental groups receiving a modified diet containing 5% or 10% powder derived from AH roots. The experimental
groups were divided into four groups, consisting of a control group, STZ-control group, and diabetic fed with AH 5% & 10%
treated groups. Rats' body weights, blood glucose, total cholesterol, HDL-cholesterol, triglyceride (TG), and free fatty acid (FFA)
values in plasma were measured along with hematocrit (Hct) values and aminotransferase activities. Body weight losses were
observed in the STZ-control group, whereas the STZ-AH group of diabetic rats gained weight. There was a significantly
decrease in brain weight of the STZ-AH group but no significant differences in kidney and liver weights of the STZ-AH 5%
& STZ-AH 10% groups compared to the STZ-control group. Blood glucose was significantly reduced in the STZ-AH 5%
& STZ-AH 10% diabetic groups. There were no significant differences in total cholesterol and TG levels among the diabetic
groups. HDL-cholesterol significantly increased while FFA significantly decreased in the STZ-AH 5% & STZ-AH 10% diabetic
groups. The Hct level of the STZ-AH group was lower than that of the STZ-control group. Aspartate aminotransferase activity
was significantly reduced in the STZ-AH 5% & STZ-AH 10% diabetic groups. These results indicate that supplementation
with Allium hookeri root may have beneficial effects on diabetic complications as a potential therapeutic candidate.
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A=

A B2 AER AMEE LxHL W L3} (Liliaceac)
9} 53} 7o) IS (Allium L) &8t A &2 g
Allium hookeri(AH)©| 1L, ©] A& gz WA=
ol gta, g3 g4l Fo SEAl 2R AET
2 - ofg] oA 24 }zﬂrﬂ 2 2]Fo|tK(Borborah K & 2014)
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F27|% gtk ghe} vlsgh ﬁ(leaf),
17 (bulb) B HE](root) = T E o] AUtk A= s|EEtof
oF e mFA| A A8t glew, mlQkul Fa /1%,
g 2 ~g]gTtol| EEZ3THAyam VS 2011) o] 1L Ak
A7F 3,000 AFE 53] o] FsighEo] vk evivt
2r}la 3lo(Bae GC & Bae DY 2012) 4lo] #3335 2]=&
o2 g4HEA 9t 1Y FIOEL S 283 kgon
AR ghom, i), o Bl & BT A8 o8 Jhssith 4t
H~ A, ZE, o, Zg ¢ vtdlg 59 7718 el
(Park JY & Yoon KY 2014; Lee EB & 2015), @2,
%, 524, B]ER C, phytosterol@} total phenol 5©] F3}H
ot 8ol rEe] o] Fut AP eRE ] AHEE o]
A& 28] F(medicinal food)o.2 HZHHS-o FIA ot}

= 2ty Y=

T
= RA- AT N'Xﬂt‘

(Lee SH % 2015).

A= %LHOM% 20063 &7lE o] 2011 FE &2
AR oz A= 2R A AuiE Jdom, 2 AES &
3 2bal7 de] delAIHA Aol Frtekal e FAl0]
o} vl gl A A= e Al sheke 2L
cystein sulfoxide®} = gHf-shm, Fute} vls=gt 9@ 2 A
Zre] vtz g2 Adt), Fpopn| kel AlzH|QlY) v S
de 35 FRata oA AtstaiE AEgs Hoste
71eS AYH, A=le 94, A, w71 2 471 88 Aol 2]
Fo= olgym, g2 PIEY Zo| $Elvgelre 1A
2 wt=E BEAFo % o] &HTHRoh SS 5 2016).

AR 1, 714 8 AR, A 99
skl Z1s% W waeY T9A9 482 Lo

SRl o} RAREETE

oA 92 Aol AAR B8, NTAE A% HEAE 9

ojekzol 2AE 918 Tkt A7) o] Foix| 1L ek Ak
HE g % 7}6P°:1 g% E3HBae GC & Bae DY 2012), 4+
Aot 532 Foiste] AW 13} AJelskA 2l MK Song
EY 5 2014), @ 2 ks AHWon JY T 2013), 8=
Z E-X(Hwang JS 5 2015), Y I E FZEA (Park JY &

Yoon KY 2014), Olﬁ}?ﬂﬁ AE(Won JY 5 2013), A/ A thA}
o] #3+ Aq(Lee SH 5 2015) 52| AF7} o] Fo A2 )]
A ALl F-83 A Fo R Al Bl tigh &
Hwrh goba ik

gk Sl A B ohe), e Yaldw A
g¥eo g Fio] FypAolgba ezl i AFe| HZ
de 7159 W3}t sog eyl A gito] 7hsste]
Ak & AFelds FldlA Auld A% F ded ”30]
g MR AAE At streptozotocin(STZ) 2

FEAIZL FF oA AR E APAIEE 2old] EUE
A7Vete] 431 AHAAZ & 18 A XA 500 1
A& s AFssTh
NE Mz %
1. &y XM=
B Ao Alg 2 AFEE A (Allium hookeri; AH)E A

A FHET A2 e SEAARIAETFHE 204-
92-77858)ETE% TAHSIAT Trﬂﬂra‘r BEE e 8

& 104-404] opA Aulste] 2015 790l &g A =
?ﬂ Zﬂi’\]ﬁ 2] S EZ(HMF-3450S, Hanil, Seoul, Korea)
2 gEo] W Bagt § AdA7] e ARE ARSI

A EEL A5 220 g W2 753 <] Sprague-Dawley Al
A AFHE F2)3AF AElZ BIO KOREA(NTacSam: SD,
Osan, Korea)ZFE] F+95}0] stainless steel cage©l] g+ vl2]¥
Y1, &% 22+3Col|A] 118 Al (Feedlap, Guri, Korea)Z 1
A2 9ol s=4E
(5 E 2015-017-001), 2
o gl gk 23] of g0l HAJsIAT A3
& 47) o2 o] ARE-Se]
AT ) T B AT ) Tem Ur~r°1 &
woll= AR S AHkekA] 22 A ol Z(Con-

© A E AUkl e B tix
E(STZ—control)F’/]— 5 Ol AR E BUE S| 7
7} 5%(STZ-AH 5%)$} 10%(STZ-AH 10%)E H 713k Fo 2
wEjate] Attt ARl A7t A 54E 7 o
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o] AdFESC] AAE F UEF 10% ©|8t= 2lol& 2%
At Lee SH 5 2015). Control¥} Fi= A& AIN-93 %
A2 o](Reeves PG 1997)2 Fg315 L, AHxitte] A7 A4
o] Alo]= AIN-93 ZA|2o]E Wt dPAF=A &
delet AR S 42t 5% 10%2 H7F s el st
zkzke] B 2o 2 457t Tt o, AdA o)t &2 A}
FrEAl AF8=S SHATHTable 1). A iele] SF 242
100 g ©3kE 11.36 g, & 2.60 g, AW 1.34 g, 33
1.07 g, Aol 5.07 g, 8 78.57 g2 A& 4o] W con
starch, casein, soybean oil, fiber & F7]&<9] 24& =43}
o] Tk 2eo]lZAdo] FTUI=S SFHPark JY & Yoon
KY 2014; Ayam VS 2011).

T FEdS A 04 = sto] A 713 Fke] 2ol A
e D LA Atol] AFsted 19 HFH S 2lolo] &
= Stk A 713t w9k wid A S Aol Fe
TYU = Fote] T 19 Fit Ao] HAFE ATk
AeE wid 22 A3t 55 AFAR S35, 2o
& &(feed efficiency ratio: FER)> S € 2&o] A & o
& AT S7VELR ALtssith

—_

= =

G e AT ES 1621 AAAZ F A7do] et
Azt SolH oz 2Hgste] v 7|l d&FE nAA
(Gold G & 1981) streptozotocin(STZ: Sigma-
Aldrich, St. Louis, Mo, USA)<- pH 4.52] 0.01 M citrate buffer
o] =] 45 mg/kg BW L2 7123 o] FAFsIATE Control
< 0.01 M citrate buffer 95 FFO2 gt G AP
I e o R FARIILE T fride] g1 24413t
T FAA AHEote] AAE T & AFHe FHsh
3 ZF E%7) 300 mg/dLo)de) BES Ik
d Zleow gelste] T Al ARSIt
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dFd Ao w HIFE ot HHS
oA 2 Este] 3,000 rpmell A D4i22]71(HA 300, Hanil Cen-
trifuge Co., Ltd, Seoul, Korea)® 1523t LA R e & A5
Fall 87 X=F2 glucose oxidaseH(Raabo E & Terkildsen
TC 1960)°1] 2]3}] glucose kit(MBL Co., Gyeonggi-do, Korea)
£ o] &3t 500 nmoll A EFF=(UV/VIS spectrophotometer,
Agilent 8453, G1103A, USA)E 433t A 45 F wlA|
9 o= A FES JHER rlFHAIAAN BFZ AR
. heparinized tubel] S To} 3,000 rppmoi|A] 1587t WY

BEC)NA A4l Bste] gE Fste] 48 AR &
A A7 —70°CH] Bosle] Abgatnh 8 Tl =4
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Table 1. Compostion of control and experimental diets

(glkg diet)
Control Experimental diet”
Components 1)

diet 5% 10%
Corn starch 465.692 439.192 412.692
Casein 140.000 133.900 127.900
Dextrinized corn starch 155.000 155.000 155.000
Sucrose 100.000 100.000 100.000
Soybean oil 40.000 36.900 33.800
Fiber 50.000 38.200 26.300
Mineral mix’ 35.000 32.500 30.000
Vitamin mix” 10.000 10.000 10.000
L-Cystine 1.800 1.800 1.800
Choline bitartrate 2.500 2.500 2.500
Tert-butylhydroquinone 0.008 0.008 0.008
Allium hookeri root - 50.000 100.000

Y Control diet : AIN-93 diet.

2 Experimental diet : control diet+Allium hookeri (AH) powder.
' AIN-93 Mineral mixture.

¥ AIN-93 Vitamin mixture.

NEste] o, A7, A7, 2, o), A7 2 B A &5k
719l FAE &%319 gl vHE =3 (Hematocrit: Het)X| =
micro-hematocrit®(Bauer JD 1982)2.2 ZA|Tol] A5 o
©} microcapillary centrifuge® &Y HHAIA D58
3t & packed cell volume< microcapillary reader@ 57g 3h<q
%2 BABIAT 4o SRS Trinder ¥ (Giegel JL 5
1975)0.2, &7 5o F Zd|2~EHE2 BAH] A% (Allain CC
5 1974)°l 238} kit(MBL Co.)E A}&-3lo] 500nmellx &3
=& Z%3th. HDL-Zd| 28| &(high density lipoprotein
cholesterol)> Y ~E& NI EF & A(Finely PR 5 1978)
HO R kit(MBL Co.)E AH&3te] Sttt 242 d7e
Fr2] A HHAHS SICDIA-NEFAZYME &4 (Kanai 1 & Kanai
M 1983)S ©]-&3}] NEFAZYME-S kit(Shinyang Chemical
Co., Ltd, Seoul, Korea)2 23} T}, Aspartate aminotrans-
ferase(AST) %} alanine aminotransferase(ALT) &4 =+ Reit-
man & Frankel H(Reitman S & Frankel S 1957)°l 2]3}] kit
(MBL Co.)E AH&3le] &4 =S A3k

5. SAHIMe|
RE AR BAEA-S SPSS(version 23) packaged & A}
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A= Hod FFAAKstandard de- W A|Fo] S7h= °F 7 g = STZ-AH 5%} Hlmste] A%
A 7ke] A}o]= one way ana- 9] T7h= FA| RUTE AP EES] S B Aol FH e
lysis of Varlance(ANOVA)—EL AAstd AS3H L, p<0.05 5= Table 3|4 A3 E™ control 20.68 goll H]3ll STZ-controll|
oA Frejdo] T e, 2 AEd 7] gl A A= 4038 g2 2v) FEU = fo) AR Aol E B

olof th3t 21432 Duncan's multiple range testE ©]-8-3}<] STZ-AH 5%9} STZ-AH 10%°4]1%= STZ-control®l| H]3l| 4t

p<0.05 ol A Hrlekdo A T 7L Al Aol dFH e Fol A<l AfolE HolX]
3t} 2ol -8 control(0.16+0.03 g)°ll H]3] STZ-control
Zdn gl E (—0.04+0.04 @)l A& FolF o7 ro zjo]S K, STZ-
AH 5%% STZ-controldl] H]3l] 2lo]g&o] =& FFol9e
1. AsSHs), MolgFeg A Molgs U, STZ-AH 5%} STZ-AH 10% 7tolE 22l ol B
AR S A 7E Aol & sl 45 o] AAFES] AT o]z gkt
3}= Table 20 JeRAH. A& FES] A5 STZ-control STZl| 93t Fs fa= ddo] GARHE oUR & 4

< AlLJslaE controlZ Wi AE Tl STZ-AH 5% STZ- 7] 913l &2l #8o] W& vt DNAS] alkylationol] o}
AH 10%91A & AZ2e 2712 B9t} Controlol B3 STZ- 2 Alxe] Zrte} g Fgoz QI o] At Zafar M
controlo| A= A FF7HFE Blastsl& vl AFo] Wobx] f & Nagqvi SNH 2010). 2= A 2]A] Bix nhg-29] 85 A g
ok
w5

oJARQl Aol & Hth A 4F o] ATt G A A Azl Fo141 WskE Hol 1 MqLee SH % 2015),
A T STZ-AH 5%°A 7] AlFiet o 50 g9 AT & AU vgs F55 Trhv2 85 AolM s I
7VFe B3, STZ-AH 10%°14] #Fo] AR = ke o Hlal AbjEE] H7tol A ﬂlvﬂr 2ol dF ol FrelA
Table 2. Effect of Allium hookeri root on body weight change in normal and diabetic rats (g/week)
Group" 0 Day Ist week 2nd week 3rd week 4th week Weight gain
Control” 248.43+ 533 269.20+15.87  294.21+18.68" 318.00+18.26° 340.50+20.74° 92.07+17.88°
STZ-control ~ 245.21%10.54 222.57+16.93" 219.78+33.93 214.64+41.66" 207.36+51.71°  —37.86+47.73°
STZ-AH 5%  254.36x10.70 266.86+14.74° 287.36+28.35° 281.79£57.10" 303.93+58.59™ 49.57+50.44™
STZ-AH 10%  248.71% 9.85 244.29+18.24° 251.36431.69° 252.36+46.75% 255.21455.63% 6.50+56.58%

Y Values are meantS.D. (n=7).

? Control : normal control group, STZ-control : diabetic control group, STZ-AH 5% : diabetic fed with root of AH (5%), STZ-AH 10% :
diabetic fed with root of AH (10%).

3 NS ot significantly different among groups.

9 Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan's multiple range test.

Table 3. Effect of Allium hookeri root on diet intake and feed efficiency ratio(FER) in normal and diabetic rats

(g/day)
Group" Ist week 2nd week 3rd week 4th week Mean FERY
Control” 20.08+2.22"Y 20.55+2.53" 20.58+ 1.20° 21.52+ 4.39° 20.68+2.09° 0.16+0.03°
STZ-control 34.02+3.47° 43.14+5.61° 4441+ 6.78° 39.96+ 8.00° 40.38+4.04° —0.04+0.04°
STZ-AH 5% 30.78+3.75% 43.22+7.72° 46.00£13.03 47.93+14.51° 41.98+8.77° 0.05+0.06"
STZ-AH 10% 27.28+4.04° 39.64+8.23° 4251+ 7.94° 40.15+ 8.50° 37.40+6.80° 0.02+0.07*

D Values are meantS.D. (n=7).

? Control : normal control group, STZ-control : diabetic control group, STZ-AH 5% : diabetic fed with root of AH (5%), STZ-AH 10% :
diabetic fed with root of AH (10%).

3 Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan's multiple range test.

Y FER (feed efficiency ratio) : body weight gain (g) / feed intake (g) for 4weeks
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o7 o, FERAAME ool ASEA 3tHKim
IS 5 2015). & AFolM = HdET Tl Al Aol 43 el
A= &Total, AFs7he] 4] edof Aolgsc] ¥
Zo = Helth

e el &R Teucrium orientale(TO) X2 @A =
TO Fof Alol& AF37HE X3 =ul(Tahmasebpour N 5
2013), & A= A 71 ol mE A A
o]& Hof STZ-AH 10%XET} STZ-AH 5%14 A5

1t %
S, HolHAFE P A RS Byot G 4

:rLoﬂ/‘ih ] 2ol & Hol#] &3kt STZ-AH 5%°] A
7k @9 et STZ0l o3 54& Eel=d)

’1‘:L7<H7]' Z2F8-3lo] kil o] 8-S F/| 3 Ao HoXn)
2. 719l 2o o|x|lz g
Ad 45 o] o, A A, 2, d, A% 2 B
s S8, A8 sEY A7l FAY Aol st
317 S8l Az 100 g T2 FAE k3o Table 4 A
AleksiTt.

¥ o] FAE controlol] B3l STZ-controloll A FelZ o=
=%, STZ-controlol] H|3 Abxjiie] M7} A] frejxoz v
FTol e, STZ-AH 5% STZ-AH 10%Eth wSk
o} Aol A= controlol| Al STZ-controlel] H]&l] ko),
O] AQ1 zto]l & HolA]| eFgkrh. 417e] F-AI= controlo] H
STZ-controlol| A 24 o]¢ vltha| Xl 1, B Ad Tt
= FAR1 Aol & Holx] gkskrt. o] F-A|= control ol
H|&] STZ-controlollA] FolAo 2 =& FFoloy =

Ao 1] FAlo fFolAQl 2po] & HolA] gsk
o 7 2 Ao FAE controldt B AT 7hol o)A
o] z}o]= Ho|x| gkt HIFE controlZ} STZ-control el
21891 20| & Ho|A] gkgko}, STZ-controlol] Y3l STZ-
AH 10%°1A 7942 2ol B3R 1, BE AddA 71

Mo H

ol :(Q

i

A7) Aolsh W et & 485

oaf wolxl 7 e eyl o= Qlal IAshE o
BZ& 5 4 UK (Nyenwe EA & Kitabchi AE 2016). £ <1
TollAe AR ] H7F Al el FA7F STZ-control .t} Bt
obflom, STZ-AH 5%cllA 1 e 30|tk

21737} 72 STZel| 2] 3t hypertrophy S & 4= AL, 4
el B H7RrllA 217 i AT gop ot
Folde ASEA &dt) STZl| 23 A179] hypertrophy
A S A Z o} AFA| W AEA] g Al 32X 9] TGF
AAZRAAL-HER 1 g o)t o2 Holth(Zafar M &
Naqvi SNH 2010). 73] ‘ﬂ]tﬁh TGS £& 3} A|vHite] #
Yol 2oz FrtE] o] ARleEddFS fdal™, apolipopro-
tein B $H4do] HZ3lo] ﬂﬂoi—rlﬂ lipoprotein 4] Hj-d

S8 o] Asl=7] wlZe]thZafar M & Naqvi SNH 2010). H]
e ]°"—4 TES A8, HAghgol| fofste Fash
Pz olt} STZ 23t daE5d oz A354< cytokine
° ?5— 7kt 21719 S7KEbaid H & 2015)2 A<
(steatosis)= HITE AR F25 25 Fof AdPdxe
i Al e FEEo] HAe] Raadrl Ao (Roh
SS % 2016), ¥ AgelME G Al gl FA FolA
o] ZJ%QX] S%IL, STZ-AH 10%0l4 = Bz 5] B3]
ZAZF ZolA] £AHS vk Aoz HojAh

% /\1‘64 73‘14. /K]X]— _‘pﬂﬂ ,{:ﬂ?]-/] TﬂlL‘ O_/]/HO] 74.2. ‘l
¥k, i, Al 7He] 9= control 2t} STZ-control ]|
A o)A o 2 HgddE Hol Zafar 5o Ao} vlsg 4
Tt Zafar M & Naqvi SNH 2010) o] 7A$= STZ-AH
5% A STZ-AH 10%X 2 ol A2 STZ-5
%9} STZ-AH 10%014] T P;%OWE FEo| o, F9]
Ao gttt o] FAIE STZ-AH 10%l|4 RolA]7]
© SR ov ool HSEA Fska, v FAe e
ool vl felHer w2 FES Hth

rw r[r

& S0t Fi Al Al EAFE(diabetic ketoacidosis)©ll 3. 8% o &0 ojXlz g
Table 4. Effect of Allium hookeri root on organ weights in normal and diabetic rats (g/100g BW)
Group" Brain Heart Kidney Liver Lung Pancreas Spleen
Control” 0.54+0.04%  0.35£0.04™Y  0.34+0.04° 3.56+0.23° 0.54+0.23%  0.30+0.09"  0.21+0.03"
STZ-control 0.89+0.14° 0.37+0.04 0.75+0.07° 4.39+£0.19" 0.71+0.23 0.24+0.06 0.22+0.04°
STZ-AH 5% 0.63+0.13% 0.42+0.12 0.63+0.15 4.57+0.62° 0.62+0.22 0.30+0.06 0.2840.05°
STZ-AH 10% 0.72+0.16° 0.37+0.04 0.65+0.13° 4.01+0.18° 0.68+0.05 0.29+0.08 0.35+£0.11°

Y Values are meantS.D. (n=7).
? Control : normal control group, STZ-control :
diabetic fed with root of AH (10%).

diabetic control group, STZ-AH 5% :

diabetic fed with root of AH (5%), STZ-AH 10% :

3 Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan's multiple range test.

NS not significantly different among groups.
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Aee] B Aold] MUt Al e mAE IS &
oli7] g8 dFY Ao w FF TS =43 AS
Table 59| A|AISFITE A8 09x] &4 x =9 52 STZ

o] o3t G F = 23| STZ-control(510.36+56.37 mg/dL)
oA control(139.27+20.41 mg/dL)ol| H]&j 3u] o] o= Fe
2ol 2712 Btk A3 4F A= STZ-AH 5%(470.14£207.37
mg/dL)°lA] STZ-AH 10%(506.82+175.52 mg/dL)®t} I
o] ol o, T o bl BAH R FoHQl Aol
AN 4F Bote] I $F& STZ-AH 5%} STZ-AH 10
% EFolA A8 357 9} 4590l STZ-controlol] B]3) <]
2Rl g 7AAE Bt} IdFx 4)ECQ] farcta bean FEE
Fo] Al STZ-control w2} Hlwale] F5& T 9 4
o] A 3] Asl= =l (Dashtban M & 2016), & 23 2
J,} 4339 I =5 STZ-control .t STZ-AH 5%°l| A
35%, STZ-AH 10%°A & 30% H = G 0] YolA]
b i) M7kt Bl A9 o] Yol ARtk
AEIZE A AL s AL S FEE W, Al 39
28-S YeRAtHOjiako OA 5 2016; Roh SS 5 2016).
feg]o s A" S =7 'EPZ 2}+3}etE-2l allicin gHako]
(Rhyu DY & Park SH 2013), Aaj¥e] 4 F59 A
|4l DPPH radical &A%, vt} 43 59| Allium <
Zo] fALe " 3EEY SR o= 93 3Hitks)
d(Jun HI 5 2014)°] EYL3te] 8 521-80] Zo=
Atz
e ol

J 301

2]

Nt

H

}\1

2

Moo W o olN

o]
AT

|

dof| o3 2dE =, L=F FEA(glu-
cose transporter 4: GLUT4)°l] &]&)| | W& =FH o= 3
Atg]o] hexokinase®l] 2]3] glucose-6-phosphate(G-6-P)Z <1
ArstElo] thARZ} o] FolXi) Ak WgtE FEEE <
< A W=} A adipokinese] T
GLUT4 H& & F=ate] A Eol|A] “*ZAPJ
AIZ17] Wi o2 AREtel o] ke 2

k

s} Koo} ArkiRE ik

4. X|& &0 o|x|= &

b i) EEe] A7t w};‘
STt 8% & ZY| 28| S 2 controlol] H]3] STZ-control
ANx AE 4R W’]x_—l]-—i e 4‘3‘0101—-‘/}, STZ-AH 5%
9} STZ-AH 10%3% STZ-controle]l H|&l =2 B B
HDL-Z#| ~H &2 control¥} STZ-control Iroll& 2%l
zfo] & HolA] ¢kokor}, STZ-controloll Hl STZ-AH 5%<}
STZ-AH 10%°14& HDL-Z| ~H & 5] fo2o =
$xe™, control E.th Aot /A i(triglyceride:
TG) 42 control®l] H]3ll STZ-control|l A & 0|
STZ-controloll H]&l Abafjite] B H7lrolA @&
ot frejide] HEE A 29k=Hl, STZ-controlol|A] 3
ko] zpo] W &9l Aoz Holth Fu]x|Wik(free fatty acid:
FFA) #-2 control©l| H]3] STZ-controlol| A &4 f<]& <l
Zfo]E H1al STZ-controlol] B]3 STZ-AH 5%<} STZ-AH
10% BFellA ooz vhe FFoldrh

G &0 A A FEo] B2 A2 AR S 40| A=

A e A8 e A8 AstE A o] A Rer B
eItk ‘ﬂ% T Aldl= AT 84| 2Hgo] gl
Fote] B Alell TGS} LDL-Z8 ~H| & #%8 lji, HDL-
FHU2EE TS Holxith o] 2 <l 2
Y F(dyslipidemia)¥ of 2}, F2H of 1‘%‘01 ’Q"—‘%ﬂoﬁ &
73 3}9} cardiovascular disease(CVD) T 52| g Eo| 7}
st g3 A4 g E5e #E7F B 85t K Taskinen
MR & Boren J 2015). @ Al #dF5HAee] & 98 o
Qo] He aAEF T ALt} o] Fe i =4 dEivt
EFETE 2 A2 Y AstEnh A FEE A Al A
WA A A g o] AslEo] 2] FHo] Fols
o] Ao ghgel AAaETka i v 3ltk(Yang HS &
2016). 2k 2] A A iAol mX]= G gFol| A= HDL-Z&| 2-H
22 fodoz A4, TGS & ZE=HE 52 oA

2~2 0

A& L Table 601] X‘HA]

o Az
B2 F59]

Ao & HeltKYang HS & 2016). o] AFHA ¥3til(Lee SH 5 2015), A% FE2EE &
Table 5. Effect of Allium hookeri root on plasma glucose level in normal and diabetic rats (mg/dL)
Group" 0 day Ist week 2nd week 3rd week 4th week
Control? 139.27+20.41% 149.06+ 8.31° 148.11  7.09 130.17+ 12.93° 145.05+  6.70°
STZ-control 510.36+56.36" 600.77+133.59° 551.01£112.48° 706.55+ 85.97° 72333+ 30.67°
STZ-AH 5% 477.44+78.50° 562.61+146.86° 530.33+131.38° 467.35+200.87° 470.14+207.37°
STZ-AH 10% 486.19+53.84° 475.30£139.97° 520.41<£171.69° 508.45+169.97° 506.82+175.52°

D Values are meantS.D. (n=7).
2 Control : normal control group, STZ-control :
diabetic fed with root of AH (10%).

diabetic control group, STZ-AH 5% :

diabetic fed with root of AH (5%), STZ-AH 10% :

% Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan's multiple range test.
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Table 6. Effect of Allium hookeri root on total cholesterol, HDL-cholesterol, triglyceride(TG) and freefatty acid(FFA) levels

in normal and diabetic rats

Group" Total cholestel mg/dL HDL-cholesterol mg/dL TG mg/dL FFA pEq/L
Control® 90.79+ 8.45" 34.24+ 3.81° 127.93+ 38.00™% 556.86+24.71°
STZ-control 116.02+20.07° 27.25+ 7.90° 169.50£129.44 770.39+62.16°
STZ-AH 5% 119.82+30.04° 47.05+10.55 143.32+ 54.64 672.07+26.76°
STZ-AH 10% 125.87+22.22° 48.48+ 4.99° 137.65+ 72.09 605.86=44.67°

Y Values are meantS.D. (n=7).
? Control : normal control group, STZ-control :
diabetic fed with root of AH (10%).

diabetic control group, STZ-AH 5% :

diabetic fed with root of AH (5%), STZ-AH 10% :

) Values with different superscripts within the same column are significantly different at the p<0.05 by Duncan's multiple range test.

NS not significantly different among groups.
A A7HKim KH 5

B2 5 2012)ll A= e =25 F
o Al & =& TG F
ok
=)

o] frelHQl Aol g Hol

2 Aol A B Aold] A7} A el
£ 529 Aol7t Ya, HDL-Zel 288 $5¢ ol
B} B

A Zgoll FA7F A7 AWz (adipose tissue)©l
A 7<1 el 7F A Elo] 2gllA] fatty acid flux7} 571 a1,
VLDL AJ4to] F7FetTaskinen MR & Boren J 2015). FFA
Fro| moAW ASRES 2H8o] Aoty 1L, Qled HtEo|
LS o] TG7}F F4-8F Adlo] o]s}xhgo] ZHadrt &

2 FAY 72 cholesteryl ester transfer protein(CETP)

o] g4 vhe-& FAsglete] Ake] WistE 7iA2t)h E=g
FFAE AlUA] 8747 fAlol #ofslh=tl(Haraa T 5 2014),
AUz FFA tirbs Azz]e] 75 dagAbe] &4
Fo] 7439 led Hago] FaH, TG FFo] S
o] A AHbo] 2 Ath(Ebbert JO & Jensen MD 2013).

2 AFdA = }1‘: H H‘_’q Fat A7} Al STZ-controll] H]3}
% e zEE, TG Fdde froldo] AS5HA ko,

HDL-ﬁaﬂNzﬂig folH o2 =H FFA 5352 foAdo

2 oA, 89 FEE Hold AA FEd dFE =
2)F o2 AzteEr) o4k ﬂ-‘i} 22 ghg Frha sk Qi
UrarOl 2kl she AblE P, FAEE 3 Ak 5o 24

AU, A AjAE 7H*do}°:l(Yang H

S & 2016; Song EY
5 2014) T AL E3pHQl 2]E o

2 Atsdrh

T&o| ojx|= I
g7} Fo] FuieEasl x]9] ¥3l= control 2.t} STZ-control
A foAH oz =75l e, STZ-AH 5%l A+ STZ-control
B} fgeld oz 7HA8ke] control 50| THTable 7).
I Al X EFQ n¥PF oz Ao vl g4z el I3t

5. siotE3El %[2]

Table 7. Effect of Allium hookeri root on hematocrit level
and aminotransferase activities in normal and diabetic rats

Group” Het (%) (KAAEit/L) (KAASEit/L)
Control? 40.57£3.87%  31.86+ 5.16°  23.20+ 4.66°
STZ-control ~ 45.71£2.93"  37.96+23.73®  57.57+36.23"
STZ-AH 5%  40.17+3.82° 4892+ 645  33.71x 6.77°
STZ-AH 10%  42.50£3.83™  42.19+ 6.96° 2331+ 591°

Y Values are meantS.D. (n=7).

? Control : normal control group, STZ-control : diabetic control
group, STZ-AH 5% : diabetic fed with root of AH (5%), STZ-
AH 10% : diabetic fed with root of AH (10%).

% Values with different superscripts within the same column are sig-
nificantly different at the p<0.05 by Duncan's multiple range test.

dlo] Ha, I RFZEUE Falol] oste] HslE A
o] 2k5tAQl ~E | 29| marker7} ﬂi A4 Fikstel f
719l 2]3}e red blood cellRBC) 2] <42 RBC =]
g o] doju| Ho] Fol Aol WslkE HRlk I
—5—]./;71% 1 TO ;q;] /\] RBC _Qjﬂa)\]-g,] u]71—\:5é 71—}\/\
THTahmasebpour N & 2013). £ A ol|A= A
2lo] 7t Al dRtEAE X 9] e Qlaed A7k &
FE Ao Algdoh

=

o tE R o oo W o
oﬂj r—{n‘.

6. &2 2| Aminotransferase2| M Tof| o|x|= Pt
T Al FHFeR Hol e Zlé‘ﬁ‘rﬂr A7 Bhoj]
A AST9}F ALTZF A557] W& 7+ 7159 Bs &3=
golsly] & dg<] ALTS AST & é e 34 Ade
Table 72} ZT} Akj¥e] A7} A] ALT @4 EE controlol|

H]3]] STZ-controlol| A =& 450|111, STZ-controlel H]aH
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Ahafte] Aol A vl o, fo]4<l Atol= ofy
Atk AST &4 %=+ controlol] Y| STZ-controlol|A] 224
o7 2 3}olE B a1, STZ-controlol] H|3l AbxfjEre] %7}

TN E fFoldoz e £Fo 2 % F(Jeong JH 5 2008;

Kim JW 5 2012)¢] e} dx]gict
gGne 015} THGL 9%l Agre] gz AST =

HuleE ALT 450 i S FE Jo R Holw ALT

om, ALT+ {227} 3= A,

TEr Eo]7H FtHKim JW %5 2012).

e, 61 7***?% YTl

[e]

A=RE:]
=y
=423 A

0]

U

= Aol e ol ¢
2218 Q1L u @
AST= A 22 A
ulou:] z;ﬂx]— AST :q:l/\é

WMukalM 2002) % Al %‘FA —HVM}
4 AST 2% 57} SE7HA ﬂﬂgm W & 2012) ASTQ‘r
ALT 4] \:7} zﬂx}oﬂ;\i :::71] Q 2_7%,,] ‘} Al 19. :L/H
38 FESH Ha, AST AEY) =7 =4 99 ¢
o] 2 Aoz Ho|u} AST A== ThE G432k 9
H/\L‘E QEFS WS = glomE Fipol g1l o Zuk H |4
1 A7 desitta Yz

% A= 7] FA7F STZ-AH 10%0)14] Yolx] &=
7S B9 oL}, STZ-AH 5%<} STZ-AH 10% 3te] ALT &
ol s & Aol 5 Holz] it A 2] BisKTable 6)
ol AW WAjo] 9l Ao w Algu) W
AST SA=E sHie] B M7 Al fredoz v
woloJA] STZo.2 QI M54 AsiA7]=d &
oAk Aoz AYzpeErt

STZ-Z Ztol| Zdm] gk A|w “ﬂ*é—% o

n‘.

o
==)

0

lo ¥

94 aminotransferase 2% .‘-57} <7 VQ e Jou, 1+
o] 98 AXs} B 4 ATk Ha(Choi IW 5 1991)8}, 3
Al ghgizol] 35 Hole 7R o2k ZQl Prosopis farcta
Z= APdA= AST & ALT E44%=0) Fold-2 A5EA
Foro, o] vrolxle &35 E$ 2P Z(Dashtban M
2016) 7+ EAETE A Lo o)d FAgA T UAF
b ojitel U AQAE W A7 HolAol & A

Az

OIN OIH &2 B

L]

4 =

—

B A bAitel Y] g9 At a3E AAsk] flske
STZo 2 3}t Sprague-Dawley Al EF ol A x¥ee]
& 27} 5%} 10%E 71 e gAjol = 453t g Fdte] @
FEEG B A takEe] FE BAE] o 22 2
s AUk

s oMok forkim ik

A Z Z7}EL control@ T AT 7| @A e Fo A
Q1 2ol & H a1, STZ-controlol] H]3 STZ-AH 10%°1A E
T} STZ-AH 5%°14 AZF 5717F Bt Aolg&% AlFa

frAFe ke B, G A48T BT tdde B
STZ-controlo| A& S(—)2] Aeol&& FFo|% 1, STZ-AH
10%X.0F STZ-AH 5%°A =& 2o|&& FFoltt 7]
9] FA1+= control@} STZ-control 7kl ], 217 5 7He] H
Aol el 2] 2fol 5 B, A A7 Al ¥ FAl=
STZ-control®]] H|&| Fo]A o2 Yrolx 1, W|A-S STZ-AH
10%14 Freldog =2 FFo|th. 4 =T ?ﬁg
control? G AT Tt AASHA A QI Atol &
31, STZ-controlel] H]3] Azj¥e] H7lato|A] A 4—r79<H -
oH o dF 4=Fo] W9kl STZ-AH 10%XtH= STZ-AH
5% B W2 @9 S BYth @4 F S HE
F2 control Bt} B Al fojA o7 & 703, 9
2HE T A Ao Al el ASEA Lt

HDL-Z#| ~HE< controlZ} STZ-controlo| A= 2] A Q1 =}
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0|5 Ho|x] g¥eko} Akxfjiie] B M7} Aloll+= STZ-control
W foldoR Be Soln) FAAY FEe AR

Ho]x]
STZ-controlol] ]l AFxfjite] &
. @
H]3}] STZ-controloll A =71 #2]4
X331, STZ-control .0} STZ-AH 5%°l14 #-2]4
o7 dsith ALT ZA=s b &2 7 A
STZ-control Bt} 7] UEF o™, AST A==
3]l STZ-controlol| A fF-eldoz =Stm, AbxjiE
AST %—ME‘— 0_4%40; 1)—8 /\Zo]cﬂ\q_
ol%te] A+ AF STZ T % dF e AAlete] H7t
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