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Effects of Jumbo Leek on Blood Glucose Level in Streptozotocin-induced
Diabetic Rats and Liver Damage in Acetaminophen-treated Rats
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To investigate the physiological function of a high content of inulin in jumbo leek, the effects of
freeze-dried, odorless jumbo leek with an inulin content of 60% (PSII) on the blood glucose level and
biochemical markers in blood in streptozotocin (STZ)-induced diabetic rats and the liver damage in
acetaminophen (AAP)-treated rats were studied. In the first experiment, rats were fed PSII for two weeks
following a one-week STZ (60 mg/kg) treatment. Oral glucose tolerance tests (OGTTs) were performed on
days 7 and 14. Biochemical markers in blood were measured on day 14. In the second experiment, rats were
fed PSII for two weeks and then administered AAP (500 mg/kg). After 24 h, liver-damage markers and the
activities of blood aspartate transaminase (AST) and alanine transaminase (ALT) were measured and a
histopathological examination of the liver was performed. In the first experiment, the elevation of blood
glucose level in OGTT was suppressed by feeding rats 8.3g PSII (5g inulin)/kg per day. Among the
biochemical markers, total cholesterol and triglyceride levels rose in STZ-treated rats compared with control
rats. PSII fed to STZ-treated rats lowered these two marker levels below those of the control rats. AST and
ALT activities tended to decrease, suggesting that PSII ameliorated liver damage. In the second experiment,
AST and ALT activities as well as the histopathological examination of liver confirmed that PSII (2 g/kg per
day) protected rats from liver damage before AAP treatment.
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550 HAGRRIFETYAEE & 55 % & 11 5 2008 4F 11 H (34)
X 1 STZWIBHOMEEESE PSIEEFDOEFENE(L
) 3 U I e &= (2)
o o ISR —
(mg/dL) 5] ®E57THE &5 U4HHE
CT 5 339+2 358+ 3 375+ 3
STZ-CT 7 288.9 249+5 235+ 7 228+ 8
STZ-PST (0.5) 7 300.9 25816 250+ 7 248+10
STZ-PST (1.0) 7 285.7 25018 248+12 244+16
STZ-PST (2.0) 7 289.6 26413 258+ 4 254+ 2
STZ-PST (4.0) 7 284.6 25614 253+ 5 245+ 7
STZ-PST (8.3) 7 291.4 25516 248+ 7 236+ 8
STZ-INU 7 301.4 25516 241+ 7 236+ 9
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(1) fHHZ v b EEEEE

F oy b ARER L BRI [EIEERICHY O 2 HARSE
BrEatast | 28SFLCiTo 7, FERICHERLALS v i
STZ iFFMEIRW € FVOEBREYE L THHIN TV S
Crl: CD (SD) IGS %D 8 B DI TERIFE 7 V) — Ol
S5y T, HRF »r =2 - Y=k AFL7z. 6 HE®D
Wz - BIMEIRIRIC AT A 303-332g D T » b ZFEERIC[H
ALt Bz vy L 28Ny —r—V%FERL, #H
7 - BIMLIARt 3 2-3 88/ — ¥, STZ #5443 188/ —
VTIE U, GBI LI 20-26°C, HHXHEEE 40-70
%, YR 10-20 [B]/F5Rd, FRPARRD I 12 IKERE (7 @ 00—
19:00) TH - fo. faEHIBEREBEEEZ G FR-2 (G
B %, fREbKIZKERZFAAIT & 0 BEICER S &
fo. (REF STZ #&5-H, #00 H, WHRYERSEISEH 5
FJOTHHE 14 HEHICHIEL 7.

(2) STZFHFMERE 7 » ~ OIEH

BIfLARA THD 5 » b 69 BA% 20 BififeE S ¥ 727%, STZ
12mg/mL 25 0.1M 7 = VFsiEfE (pH 45) % STZ
RE5EH 60 mg/ kg bw 1278 3 & D ITJEMERIRS L THER
ARSI, STZHE 7 A& O MIKEE 2 0IE L, [k
A STZ MR EOWIBEE L b b5 <, BRREZRIEL T
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L7182 &80T Lic, oHIBEEL STZ bEaE &
BELmway ro— i (CT) &L, STZ AL Tk
BRI A5 LS WSTZ 2 v o — Vi (STZ-CT), STZ
SR U BRI PSTL 2 (AH Lkg 720 1 HO05g, 1.0
g, 20g, 40gBXV83gHEGLicb>DHF (STZ-PSI
(05), STZ-PST (1.0), STZ-PST (2.0), STZ-PST (4.0)
BLUSTZ-PST (83)) &, STZ LA L, PST OGN
SHMIE ELTA R v50g/kg 25 LEE (STZ-
INU (5.0) ®8#ThH3. PSIIFA X v4241600% &
HLTWVWE0DT, STZPSI (8.3) (& STZINU (5.0) &[4

UK, 42y e LThgG LT &iciss. PSIIGAE
HEHE/K 40 mL i FEdORE 1kg 7o h 0BG ®EEE
L PSTAREE 1EBICEICAELARELDERL, 1
H2Ecyg el aRsS L., 1 %) VIdAHE1kg
bi1cb bgx Ll EFEkIcEG L, CT 8L STZCT
KiEIh oo IcEEAEKERE L, 1B, &5
BHEHZ 1 HE &AL 7.
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34 R ) VIEKED 2 5D EE DK 20 mL & L3 — 2
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M (GLU), #arzx5o—iv (T-CHO) BLU ) J
VY F (TG THA. IlE 14 HHOBEEFER D&
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H1kg H7c b bmL Z5EHlE OGS Lic, PSIDEG35
mL tfic FitDkE 1lkg b7 ORS5EEZEL L D I1TH
L Z2PSOD03% CMC AR ZFHE L, 1 H 1[EICET
DOIREICHE SO TERE 1kg H7ch OEGRITHY T 2=
AR O G L,
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MEREN TS L. AAP #¥50213, AAP % 0.3% CMC 74
WIIRE B S, 5mL HIC AAP 7 500mg SN 55
B Al L, RS RTOEEICE S W T AAP 500 mg/kg
bw IZHY T 2RO NEGE A RS L /2. AAP 3AEHSE
TEMIOSATF LI
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AAP A5 L, 24 BERHaARIC © — 7 VIKIEE T Tl
KEIRD & MK ZTREL L 7o, MR A~/ ) v RN,
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STZ FHFMERIE 7 v b DG L[E U & 5 i Mk b H
MdEE AST BL O ALT @ 2 IHHICDWTEE L 72,

(5) NFEEFEOFEME « FEELR AR
MEAEACERRE IS B W TEERRZLBED 51z PS
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HEHT 2 (LIRS N » - 12,

(4) SisR

STZ %5 L1sh - 7oklEEE (CT) TIFHEONEESL X
O & bic, BERED ONBh -7, STZ 25 L1k
T OATEH ONBEEIMANTED Shich, i EE
BERD SN - 7o,

2. AAPWIBIFEES v bIZXxtd 2 PSIL OFEER

EER
(1) MAA AR Afs R



(37)

NH - fth: ¥+ R —F OIMFEE~ D2 553

CT
STZ-CT
STZ-PSII(
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1.0)
2.0)
STZ-PSII(4.0)
STZ-PSII(8.3)
STZ-INU(5.0)

P -l 3053 #%

1-1

6077 #%

904> % 12043t

PS I 51 o i E b MUBE 28 b

P 5l 3043 %%

6077 1%

9077 f% 1203 1%

1-2 PSTI#5 7 HHOEAFRIIFEEAL

Pe -l 3073 #

6077 1%

120457

9077 1%

1-3 PST#5 14 HHOWEEFRIEEL L

1 PSII#5H), 7HE, 14 BEO#ARKROMEEDE(L
*: p<0.05 STZ-CT T4 % Dunnett ¢ test

A LRI A OFE R AKX 2 1R L7, AST fiHic2 W0
TIFCT EH6641U/L TH B DITH L, AAP WD A D
CT-AAPB TR 1251 EF L. ALTEHIZSOWTD
CT#H 4321U/L Th 5Dt L, CT-AAP BT & [EIkE

IR 12 f5iIC B L, AAPRSICK DIFREENRAE L 72 C
EOTEER S Ao, AAP WUE D 2 BRI & PST A5 L
725 HTIE, kL LTRSEE, ASTIES ALT [ HE
KRNI L, 20g/kg O S58ECId AST S ALT
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xR 2 PSI#ZE 14 BROMABELFHBRERR
) , AST ALT ALP TP ALB A/G
P EIILIIE 4
(Iu/L) Iu/L) (Iu/L) (g/dL) (g/dL)
CT 5 96+ 7 33+ 2 436+ 44 5.6+0.0 2.640.0 0.970.0
STZ-CT 7 833+409 399+ 184 1813+ 280 4.8%+0.1 2.240.1 0.840.1
STZ-PS I (0.5) 7 1028 +407 523209 1913+ 593 4.9%+0.1 2.340.1 0.970.0
STZ-PS I (1.0) 7 822+348 354+153 1557+ 226 4.9%+0.1 2.0+0.1 0.74+0.1
STZ-PS I (2.0) 7 907239 421+111 2040+ 337 5.0+0.1 2.14+0.1 0.840.1
STZ-PS I (4.0) 7 455+207 218+ 96 1389+ 252 4.940.2 2.340.1 0.970.0
STZ-PS I (8.3) 7 603224 258+ 176 23301399 4.940.2 2.240.1 0.840.1
STZ-INU 7 1553+535 643222 1190+ 287 4.7+0.1 2.0+0.1 0.840.1
\ B BUN CRE T-BIL GLU T-CHO TG
e 58 YL
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
CT 5 10.74+0.3 0.2+0.0 0.0+0.0 157+ 3 47+ 3 46+ 8
STZ-CT 7 57.7+8.4 0.2+0.0 0.1+0.0 430+25 58+12 7132
STZ-PS 1 (0.5) 7 39.6+4.2 0.2+0.0 0.1+0.0 471+25 6111 85+32
STZ-PS 1 (1.0) 7 48.8+4.8 0.2+0.0 0.1+0.0 323+42 59+15 58+25
STZ-PS 1 (2.0) 7 42.3+3.4 0.2+0.0 0.1+0.0 421+17 44+ 6 5113
STZ-PS 1 (4.0) 7 37.5+4.5* 0.2+0.0 0.1+0.0 362162 47+ 7 42+ 9
STZ-PS T (8.3) 7 43.7+5.3 0.2+0.0 0.1+0.0 338+54 32+ 7 18+ 4
STZ-INU 7 49.0+5.0 0.2+0.0 0.1+0.0 328+55 34+ 5 2+ 7
S fE R
*:P<0.05; STZ-CT BHcX$ 2 A (Dunnett 2 H HEHRE)
1200 BCT
« BCT-AAP
1000 EPSII(0.1)-AAP
B PSII(0.25)-AAP
. sk H PSII(1.0)-AAP
S 600 B PSII(2.0)-AAP
400
200
0

AST

2 Sy bDT7EMNZI/T VFEERRIER, AST, ALT #/&

** . p<0.01 CT #HX}d % Aspin-Welch 7 test
I ; p<0.05 CT-AAP EfITXId % Dunnett ¢ test

b CT-AAP FHiTH L TN T NH 36% L9 35% 12151,
HESIK PR S,

(2)  FREHAR SRR AL R

PRI IR A I X B IR E O Se % 31T, IR
MEBEAEE 1 IOR L. PSIEHESD CT-AAP BT,
/NEE UV D T D IESE B & O ZERRZE s 25 TR 5
0, PSH % 2.0g/kg %5 L7 PS (2.0-AAP BHTHBWT

13, PSTIRGHE & L T, /NEFLH OBSEIZHES
IRAEAEED S, NEHLL O ZEJZEE T b [ fE (6] 5332

LT,

Z

®

AWFTICBWTPST % STZ HBFHERE 5 » bIciEkE
T3 LTk 0 ARIEEHE FA S IFREESIHS NS 2 &
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f2 2 DOEREICIEHREIS D, 4 v 2 ) v OIMHEES o6
HIEEL 20, [MEEEESWVIRESFEE, (XY vicka
B TIER IS NG T Licin b,

A X)) v OELHEIIENTOAEWERFINCR & 15522
%52 5. Cani FOMECHHINIAV T 757 =R
WBEHAK 2-TThH 5. WIEEHE 4 504 ) TT7 57 F—
Z, SPHHELEE 250 DA X ) v BLO NS OERESY
ZHOTTO VA Ty, FIVh T VEERTF KF-1(7-36)
7 I F (GLP-1) DpEAZMRE LICET, Te s T
v mRNA OFEAEEIERHIEA ) T7 57 b= 2R biE
<, HHTRIGRTED & PRE TE W T &, GLP-1 OFEA{EtE
EHbA ) I7 57 b =2k bE<, RICERREAYT
EEAE (25.0) DA XY Y TRV EE, EERERE
KBRS TEZ VHRZAME SN TV P, [KESED
42 ) vi3zE L LTEEGE KIEAREECENRIC X 2 F5#
25N, BEEOEVA XY VIFKBERIETREES N
BEMEELTVLEEILNTVWS, )V —FFDA 2
)V DEAEIZ2-23 TH LI EMMEEINTVAEY, T
HMThobr=rv=rDXICEETNEA4X) VOEGE A
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