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To investigate the physiological function of a high content of inulin in jumbo leek, the e ects of

freeze-dried, odorless jumbo leek with an inulin content of (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 ( mg/kg) treatment. Oral glucose tolerance tests (OGTTs) were performed on

days and . Biochemical markers in blood were measured on day . In the second experiment, rats were

fed PSII for two weeks and then administered AAP ( mg/kg). After 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 . g PSII ( g 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 ( g/kg per

day) protected rats from liver damage before AAP treatment.

(Received Mar. , ; Accepted Aug. , )
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Hematoxy-

. g kg

T-CHO TG STZ

SAS SYSTEM Ver. .

EXSAS

. Dunnett STZ-CT STZ-INU

PS T-CHO TG

PS AAP

CT
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lin Eosin STZ
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: CT PS PS
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: PS STZ-CT PS
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STZ PS PS

STZ-CT STZ-PS . STZ-PS

. Student STZ-INU . PS

STZ-PS . STZ-PS . Dunnett

AAP PS STZ

CT AST, ALT ALP

CT-AAP PS

AST ALT
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Aspin-Welch

CT-AAP PS ( . )-AAP PS ( . )-

AAP PS ( . )-AAP PS ( . )-AAP PS ( . )-

AAP CT-AAP Bartlett PS . g kg

Dunnett STZ GLU STZ

CT-AAP STZ

BUN STZ
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AST ALT ALP TP ALB A/G

(IU/L) (IU/L) (IU/L) (g/dL) (g/dL)

CT

STZ-CT

STZ-PS ( )

STZ-PS ( )

STZ-PS ( )

STZ-PS ( )

STZ-PS ( )

STZ-INU

BUN CRE T-BIL GLU T-CHO TG

(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

CT

STZ-CT

STZ-PS ( )

STZ-PS ( )

STZ-PS ( )

STZ-PS ( ) *

STZ-PS ( )

STZ-INU

* : P ; STZ-CT Dunnett

** ; p . CT Aspin-Welch test
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PS STZ

PS . g kg PS ( . )-AAP
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1 /141 24. *4, *4* *4+ *4* .-* ,/ /2 +, 1+ -,

*4/ 1 -340 .4, *4, *4* *4+ *4* .1+ ,/ 0+ ++ 2/ -,

+4* 1 .242 .42 *4, *4* *4+ *4* -,- ., /3 +/ /2 ,/

,4* 1 .,4- -4. *4, *4* *4+ *4* .,+ +1 .. 0 /+ +-

.4* 1 -14/ .4/ *4, *4* *4+ *4* -0, 0, .1 1 ., 3

24- 1 .-41 /4- *4, *4* *4+ *4* --2 /. -, 1 +2 .

1 .34* /4* *4, *4* *4+ *4* -,2 // -. / ,. 1

*4*/

* *+

* */

+

// ++ ,**2 ++

-0 -/

-

, * , *

, +.

,

�



�

�

������ ������
	


���� 
�������

� �
� �

� ������� � �
��
������� ��!�"#�$%�&'�����(
�)��*+,-./�0�
�����12�3,$%� ��!��4'�����
(�)��*+,-./�0�
2$5�$%� ��!�678�����(�)��
*+,-./�0�

� �

9
:
9

9

:
� �:

9
:

: 9

!; < =>?@ABC�DEFG�HI

J -KL�MN��OJ�PQ MN�P�

RSTU*VWXY�OJ*Z[\��]%

�+^_`(�abA?�c�d� efAgh
�abA?-ij_k�dl[Y�mAnopqrBs-
MN��OJ�PQ tupvr�Ewxy�DEF
�z{Ja?sA?|'�}~*VWXY�OJJ ��
�DEF��HI��)OJ* 4�PQ����X
Yd)� ���`=>?@ABC�����0���
DEF}~��-���OJ*��XY% � �?�
q�DEF}~��-�� O����+�cN^_�m
a�`(�OJ*�[Yd)� �DE}~���
cN^_�c�d0�?�qJ���ma�^_*DE}
~�������`(����0(� �\� �?�q

���������	
������ ���������

�� �������������

�

�

�

�

�

�39 555

CT

PS ( )-AAP **

** : p CMC Student test

:

:

:

:

:

PS AAP

PS

STZ

Cani

PS

t

+*

+,

*42 *4+ *41 *4+

,4* *4- *4+ *4- *4+

*4*+ *4-

*

+

,

-

+

-

+



�

�

�

�

�

� �

�

�

�

�� �

�

� �� �

�

� �� � ��	
 ��� ����

� �

�
� �

�
� �

� �

� �
�

� �
� � � � � �

� �
� �

� �
� �

�
� � �

� �
� � �

� � �
� ��

� � �
� � ��

� �
� �

� � �

� �
� � �

� �
� � �

� � � �
�

� �
� �

� � � �
� �

�
� �

� �
�

� �� �
� � �

� � �
� � �
� � �

� �
�

� ��� � ���� � ��

� � ����� � �!"#$%&'()

*+,+-. / 0 1

�!23 �	4�5� 6�7 89 � :� �;< =� > ?!"#$%&'()� >
@
A< �BC"2D"E5� � �!"#$ F<G4 =�=�H9 I �2D"EH!"
%&'()� �7 89 :I �J�K5L�= #$%&'()F<? 4 �MN �I �
�5� � O��9 I �PKQ J��RS�T�� 

�2D"E�;�T��  2D"E� ��	
 ��
U� V����
2D"E�9 I � �2D"EW!" � �5K9 :I H @� � � �
#$%&'()H XY�F<Z[� 
 \] ^H �;< = �2D"E��
 � �
_ =� \] ^�F< X H`a� 
b �����!"#$%&'()� c �
de3f#E�g H � =�h3iE j 5� k Hl m� � 
	 =���no�k �
e3f#E pbBq rsq H _ tu3v(c 5� ;�<� �
=� H �2E)"E�g � � 2E)" �� �����2D"E �w w �
E�9 H � 9 � :H?��� = ��� F<? 	 =�x? ��no�
� ��� � �F< y� z� � {	�RS�|��;} HG	
X �~ W� � ��T�� 
	 ��� ��� ��;�� �

��� @� � � %�'�Az �����!"#$%&'() ��� O�
9 :I � �!"#$%&'()�I F ���L
	 =� ���{	? �����n
<?�	 =�{	��	4�5�RSHT��  � o�x�RS�|��;} H;
 �� ��@� � 2D"E� �FL
� � y� z � �
> 2D"E� 2D"E� �� �; FL
 y� z�� �� �� �} HU� 

�;�� �
 ����� �; �F� y� H � � =�
< ��� H 	 � H 	� � y I � + ���FL
?� � � AF
�F< 4K< 2E)"E�g � � 4K< � �� =� �F y�� I �2D"E
���� ��8�H55< 2E)"E�9 �� �� @� 
	K	=�5� = ��� �I
� 4K< 9 �G	 H � 2D"E�F9 � �c� 2D"E��� �FI �T�
:I � � =��K �  �F � y �� �� �F
2D"E� > � �� I �� �K�� <)(�(!��q%�f3W�qd��%�f3 �Q

^ � �H �� = ��Q ^ H
� > �; � > �!"#$%&'( y �RS�;=�H � 
	 � � y
) � > �2D"EAF�= �� �> �? K �H�=L
	�T��  �
� 	
bde3f#E e3f#E pbBq F� y� � �¡�
� �Kn � 
	K	
rsq �g �� ����� bde3f# H Q ^ W^[ %�f3H¡ �
	=�H
E �g I �!"#$%&'()H¢?£ �5�� 
	 =�F¤� ? ?%�f
4 � � � �G	=� �g 3H¡ �^[ ��F<� y�¥��=�=�5
I ?!"#$%&'()H¢?G4 ¦� �> � � �� y� � �I �� ��	

G > �2D"E���	=�� g � � § H¨�� �
	©^[I H|S��
T��

� 	� H 6� 
	 > �  
2D"E�P��
 � � XY�F ª ��9« [+ ���no �
� zH > �G	2D"E� � � ª� � �F< ¬�J� =� �
=�H���
	�T�� 
	 "(� �2D �F< ® �¯ �¬H @� G
"E� > � �;=�H 6� 
	 °± �� � F<?¯ �¬H²³� �
�;´E´&� µ�c� 2D"E� > ? K%�'��	
!"#$%&'()�
¶8��FL
·KH 15� 1�¢?G4 "E]¸ C¹)ºd(3 �]¸�> � �=�
� � �2D"E� > � � > H 6� 
	 ���²³� � �F

�;< !"#$%&'()� > � � � :� %�'� �� �
> F<?5K<G	 =�{	H �9 K4 G]9 %�'�?�=� �;=�� V�
I H!"#$%&'()F<?�	RS�|��T �¨� 6�
	 �� �?�� y I

��  ¸��
 	�2D"E� > � AF��� » I �FL
]¸ ¼½[H ���

� ��� � � � �� ��

� 	 


��� � � �

�� � � �� � � � � � �
� ����� 


� � �� 
 � �!� 

�" ������ 


#�� ��� � $
������ 
 %& ' �� 
 � ���
%& ( ) *+

, ( ) %&�- . 	 /
, 01 2 3 4 56 �� 4

 , �	 � ��� 78
9: , 0 	 ���

;<� �� �� � ��� = > ?
@ A 9: B#

. , C 01 � �� D E
� � FG 	 �� D �"
�� 
 	 
 �� ?

B#
�HIJK ��� � FG : @ A

� ��� �� 	 @ A : B C B#

E 	 @ K, �� L ��
� M > ��� > 9: @ 
 IGNO P � �
� , �- � Q @ C 
 �
C ;<� � � :R 


C S � TU V �� 

�� 
 �� 9: @ K, !

� � 3& ,G 
K W 	
# XY ,�Z J # XY @

� � [ � � K, \ : @ K
[ � � 	� ] , � Z

  @ K, ' ^ _

, ` # XY aX �
,01 
 '

b W%2c ; c ,01 � Z :@

 	� ] @ E R 

� � , d% � 

W%2c > e � �� �

d% W%2c %& K �� , P
A � � W% c K FG �� �� ��

Y ��� fP g � ���
� � � hFG g

Y i � � , � jk
= 	 � ��

l � � [ � � � �
= � � [ � � FG b/ e
� ��� m e $
�� 
 � @ �� 


n#Eo] 
 � � B p 
 q ��

�

�

�
�

�
�

�

� �

�
�

�

�

�

� �

� �

�
�

�

� � �
�
�

�

�

�

40556

STZ mg PS AAP

Cani

PS

PS

PS

PS .

g kg g kg

Cani

GLP- kg

GLP- Cani

GLP- STZ

PS Cani

PS STZ

Cani

STZ STZ PS STZ

kg Cani mg kg AAP

STZ

STZ

PS

STZ STZ

. AAP

GLP-

mRNA STZ AAP

GLP-

PS PS

.

PS TG T-CHO

STZ PS

STZ CT

TG

PS PS

TG T-CHO STZ

. PS

PS

+,

+*

+-

+- +/

+*

+* +*

+1

+2

-

+- +/

3

+0 +3 ,-

,

0* ,

// ++ ,**2 ++

+0 +1

2 -

/

+*

+ 1 -0 + +

+

/*

+

,

.

.* ,

-

+

, 1 . /

,/ *

+ 1 -0

+

+

,/ *

, ,-

,

3 +* /*

/ .*

+/ , 1

. /

�

� �

�



� � �
� �

� � � � ��
� � � � �

� � �
� � � ��

� � � �
�

�

� � �� �
�

�

�

�

� � � �
�

�

�

�

�

�

�

�

�

�

�	
 � ���� ����� ���
����� ��� !�"#$ %&
'() *
+ , �	
 -. / 0 ��� !
� '1234 56
7 6
�	
 ���� 8���� '

9:;'4 3<

= >? @:; A

�	
 > 8���� ��� !� ':
�BCD

� �

�

�

�
�

�
�

�

�

�

� � �

� �
� � � �

� �
� � �

�
� �
� �

�
�

�
�

� �
�

�
�

�
� �

� �
�

� � �
� � �� �

� � �
� � �

�

E FGHI7JKL7MDNOPG�I7QP '

RS�T! U'� V'WX

7 ' Y< Z '[L�\� 7
' ]^_�` FGaC a< b��c

deMDC�
fgb Zhi!�': 7MD FGDC�
j'�� < d ��I7kl FGH mH
Zn o' p< d M �\q odr_

Hn 's < 7 �\�n o ' <
k PQ�atH I'n o p< Zhi!�uv
' �\�< b��I7J PQ�FGH RS�T
! U 'hi!�dw x �\q y3MH
'z<7{' < ' | IGP'< '}� ~z
�b' |aP��hi!��\��!����� �7
' ��\�n o p< '[L ' Z�j'�
b��

hi!�� '�CRS�T! U' 6 : d
��H� ��������� ��
'� �\��� 36 � 7���������

�\q ��n o� ��RS�T! 
U' �� hi!�� 'WXd
� MH ��'��bZ d��'

x ' ��jQP �� MH �z�
Z 7 �=tH ��' 36 � Z
� MH '��bZ �� d MH
j� d Mn od F�
H ��j�n o'� b��� 7

'4 d M mH �MHn ' 6
� d�¡MH
��'��' �z���CD �Hq
hi!�7MD ' ' �\q j�
' ]Z FG�I7kl FGH ��' 36
� ��CD ¢��£¤ ¥7�!¦!�!§Z
x �\q ]MHk ' �\q x '
uY� YMH mH 7 '4 � Y¨©

kª«FGH '����CD 7 '4
Z YM n '¬7®¯Z FG 'n o
p< kl FGH

�s'z���Hq [ °±d ²mMH ³ �´$
' µ ³ z�d YFCmMH
³ '¶· mH 6 ¸¹º6 3
6fg» ¼ �Z \q� d M ½m
�

�� � � � �
�	� 


� ��
� � �� �� � �

�

�� �� ��� � ���

� �

�� � !"# $ %&'(

�� )� � *

+

�� , %-

. � /0
1 0 2� � *�

� * 34
	 %56 � 2 7

8 9 � 2 8
: ; � 8 <� 56 �

= :8 9 �
>? � =

@ A � .?
�� � B � C

B
D 8 9 � >? E0
F

G �� � * H
I<%JK

%- � � L

� <� 8 �

M NOP G
Q

� 
� %R
S4 S4 � � L S

4 T0 U4 
�

� 8 <�


� 8 L @
� T0 V : K�WX �

%R S

� 	 %

- 1 56 7 � �
L Y
� 1 
� � �
- . � .

Z[ �
. : 56 8 9
� 7

\ ]
)� ) ^_` ab

� S�^ �� �	�
cd� e� f g h 1

� �

� �

�

�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
�

�

�

�

�

�

�

�

41 557

oligofrucose in health and nutrition. ,

appetite regulation (glucagon-like peptide- and ghrelin)

Szkudelski, T., The mechanism of alloxan and strepto-

and Smits, G., On the presence of inulin and oligo-

Seki, T., Sakurai, H., Hasegawa, I., Etoh, T., Sumiyoshi,

H., Tsuneyoshi, T., Sumi, S. and Iwai, K., Garlic-like but

odorless plant ‘Mushuu-ninniku’.

, ( ).

PS

FOOD Style , , ( ).

Loo, J.V., Coussement, P., Leenheer, L. D., Hoebregs, H.

fructose as natural ingredients in the Western diet.

, ( ).

Jan

Flamm, G., Glinsmann, W., Kritchevsky, D., Prosky, L.

and Roberfroid, M., Inulin and oligofructose as dieatry

fiber : a review of the evidence.

, ( ).

Kaur, N. and Gupta, A.K., Application of inulin and

( ).

Roberfroid, M.B., Introducing inulin-type fructans.

, S S ( ).

Cani, P.D., Daubinol, C,A., Reusens, B., Remacle, C.,

Catillon, C. and Delzenne, N.M. Involvement of endoge-

nous glucagon-like peptide- ( ) amide on glycaemia-

lowering e ect of oligofructose in streptozotocin-

treated rats. , ( ).

New Food Industry, , ( ).

Liu, C.-T., Sheen, L.-Y. and Lii, C.-K., Does garlic have a

role as an antidiabetic agent? ,

( ).

Cani, P.D., Dewever, C. and Delzenne, N. M., Inulin-type

fructans modulate gastrointestinal peptides involved in

in rats. , ( ).

Delzenne, N.M., Cani, P.D., Daubioul, C. and Neyrinck, A.

M., Impact of inulin and oligo- fructose on gastrointesti-

nal peptides. , S -S ( ).

Delzenne, N.M., Cani, P.D. and Neyrinck, A.M., Modula-

tion of glucagon-like peptide and energy metabolism

by inulin and oligofructose : experimental data.

, S- S ( ).

Baumgartner, S., Dax, T.G., Praznik, W. and Falk, H..

Characterization of the high-molecular weight fructan

isolated from garlic ( L.),

, ( ).

zotocin action in B cell of the rat pancreas.

, ( ).

Hinson, J.A., Reid, A.B., McCullough, S.S. and James, L.

P., Acetaminophen-induced hepatoxicity : Role of meta-

bolic activation, reactive oxygen/nitrogen species, and

mitochondrial permeability transition.

, ( ).

Fiordaliso, M., Kok, N., Desager, J.-P., Goethals, F.,

Deboyser, D., Roberfroid, M. and Delzenne, N., Dietary

oligofructose lowers triglycerides, phospholipids and
Ariga, T., Kumagai, H., Yoshikawa, M., Kawakami, H.,

cholesterol in serum and very low density lipoproteins

PS

:

TG T-CHO TG T-

CHO

PS

PS STZ

AAP

PS

STZ

AAP

PS

PS STZ mg

kg bw

PS

AAP mg kg bw

AST

ALT

. g kg

. g kg PS

STZ

PS STZ

AST ALT

AST ALT

PS

TTC

J. Biosci.

Allium ampeloprasum
J. Japn. Soc. Hort. Sci.,

Allium sativum LINNE Shiro

Crit.
Rev. Food Sci. Nutr.

Crit. Rev. Food Sci. Nutr.

Brit-
ish J. Nutr.

J. of Endocrinol.,

Mol. Nutr. Food Res.

Br. J. Nutr.,

British J. Nutr.,

J. Nu-
trition,

Allium sativum Carbohydrate
Research

Physiol. Res.,

Drug Met. Rev.,

1*-

+

-0, -03 ,**,

,

+0- +01 ,**+

-

-0/ -1* ,**+

.

,+ ./ .2 +332

/

/,/ //, +33/

0 ,**+

1

-/- -0, ,**+

2

1+.

,**,

3

-+ ,/ ,**/

+*

+ 1 -0

#

./1 .0/ ,**/

++

,, -+ ,**,

+,

+-/- +-0. ,**1

+-

/,+ /,0 ,**.

+.

+/1 +0+ ,**/

+/

+

,/.1 ,//+ ,**1

+0

+11 +2- ,***

+1

/-0 /.0 ,**+

+2

2*/ 2,, ,**.

+3

+

0*

0*

+ ,

1 +. +.

, ,

/**

,.

+ 2 -

/ *

,1

1+

0+

.0

,

-/

.+

3-

+2/

..

/+

3,

3-

+-1

-,2

/*

-0

�

�

�
�



� �

�
�

� �

� � �

����	
�
� � � � � � �

�� � � ��� �� � � ���

� �

�

�

������������������������

42558

of rats. , ( ). in rats. , ( ).

Kok, N., Roberfroid, M., Robert, A. and Delzenne, N., Delzenne, N.M. and Kok, N., E ects of fructans-type

Involvement of lipogenesis in the lower VLDL secretion prebiotics on lipid metabolism.

induced by oligofructose in rats. , (Suppl), S- S ( ).

( ). Delzenne, N.M., Daubioul, C., Neyrinck, A., Lasa, M. and

Kok, N.N., Morgan, L.M., Williams C.M., Roberfroid, M. Taper, H.S., Inulin and oligofructose modulate lipid me-

b., Thissen, J.P. and Delzenne, N.M., Insulin, glucagon- tabolism in animals : review of biochemical events and

like peptide- , glucose-dependent insulinotropic poly- future prospects. , S ( ).

peptides and insulin-like growth factor I as putative

mediators of the hypolipidemic e ect of oligofructose

Lipids, J. Nutr.

Am. J. Clin. Nutr.,
Br. J. Nutr.,

Br. J. Nutr.,

+0- +01 +33/ +*33 ++*- +332

,* ,, #

22+ 23* ./0 ./2 ,**+

+330 ,-

,+

+ ,// ,/3 ,**,

#

// ++ ,**2 ++

,* - / ,* 2 2

-* +,2

1-

10

21


