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Abstract

This study was conducted to investigate effects of fructans (chicory inulin, fructooligosaccharide and chicory
inulin oligosaccharide) on blood glucose, activities of disaccharidases in small bowel and kidneys, and
splenocyte proliferation in streptozotocin-induced diabetic mice. Sixty ICR male mice were divided into one
normal group and four diabetic groups. Diabetes was induced by injecting streptozotocin after 2 weeks of
experimental diets feeding. Experimental diets based on AIN93G diet were control diet, 6% fructooligosaccharide
(FOS) diet, 6% chicory inulin oligosaccharide (CIOS) diet, 6% chicory inulin (CI) diet, and given for 25 days
after streptozotocin injection. Plasma glucose was lower in Diabetic-CI group as compared to Diabetic—control
group. Plasma insulin level was not different among diabetic groups. Specific activities of jejunal maltase
and sucrase in diabetic groups were about double as that of Normal group. Jejunal maltase activity and plasma
glucose were positively correlated (r=0.643). However, specific activity of renal maltase in diabetic groups
was not significantly different as compared to Normal group. Stimulation index of splenocyte proliferation
by lipopolysaccharide (LPS) was significantly increased in Diabetic-CIOS as compared to Diabetic-control.
Stimulation index of splenocyte proliferation by Concanavalin A (ConA) tended to be higher in Diabetic~-CIOS
group. Concentrations of interleukin-2 and interferon-7 secreted from splenocytes induced by ConA were
not significantly different among all groups. In conclusion, fructans may be effective for lowering plasma
glucose, possibly by lowering disaccharidase activity and for increasing immune responses in diabetic con-
ditions, where their effects can be different depending on degree of polymerization.

Key words: fructan, chicory inulin, oligosaccharide, plasma glucose, disaccharidase, splenocyte proliferation

MoE

24 (diabetes mellitus)= 3| Aol 4] QlEale] Fu|7}
AaE A, 22 A e 29 AR e A=A
7150l o]Ato] ZaEe] 1 wekS el wHA o)

e

AL A o)t o] o A3l Fal o) 2| B} o] FoIx]F] gko
W oax¥d FAe 2RSS A7 A A AL o)Ak
3 &4 whata) Alabel wie] ARG fabsly WAl
HArE A ) whao] A ik WG Fo] FhAaE o]
Al Agke] whyo] Folx IS FA o

Gy Aee A G A e MEtelx UAg o] 9f
oh(1). 13 9]l JdedEy due 313 49 s

*Corresponding author. E-mail: yschoi@daegu.ac.kr
Phone: 82-53-850-6833, Fax: 82-53-850-6839

A 7 Qlajel ol aho] 44 v ep 2.9
Az A =3t °é°1‘/} WAlShE Aoz der] glo
o] A Aol uke} A A o] de] A 187}

7} %ol(2). Streptozotocin -2 F 2 Fix A
FAA v AFA I} 2o vlsle] Fo)Hgoz 7}
A3lgd on, A Y BHEE §o4 02 7asheloh3).
T ol e A 5A) o] 2ol o]l Ro] Hrd Ao vl
2% d3L v E P R F3 B9E rix e

A Folut RIZkeFE 0 8 shof 2 of Al E 5o Hgts]
-6) ™ W5 uxz AF(T7) Sl T AFFo] &t
Ak Aol Adfr(4,8)% Al &l w9 EE
A#A7E & AstAZ ke BaEe]

4
o
i
K

=
—rt
tio
u
Kl
oft
o
E



P % BF A Fructane] %3 o] H

glodd oo gAY A2 WaE sl
T ool FE AL B0 e P2 Ao B
A F5E AAAA AF S gFaAge AHE PAY
t3 ZrEedch Fructane v] g o] A 24 22 2.4 Wi &
3tely, F7)18 F5E F71A 7], FellA e FA A
Akt §ALS FaAA 3 AAe AAAFIH11L12), 2
HEQ~o) ulg g FulE 282y g Al

7]1e1 Pk (13).
Fructan® 28] @A = Z3he] o ¥-&o] fructosyl-fruc-
£33 o], X E

o
=2
el go) e} o] &2 ol
51 L=

1189

mg/kg A%, 54 ¢ Fo)& FAbska A2 0.1 M citric
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Table 1. Composition of experimental diets (g/kg)

) Group”
Ingredient Normal ~ D-Control D-FOS D-CIOS D-CI
Casein 200 200 200 200
Corn starch 4992 422 422 422
Sucrose 168 108 108 108
Lard _ 40 40 40 40
Soybean oil 75 75 75 75
AIN mineral mix” 35 35 35 35
AIN vitamin mix” 10 10 10 10
Cellulose 50 50 50 50
Fructooligosaccharide (FOS) 0 60" 0 0
Chicory inulin oligosaccharide (CIOS) 0 0 60 0
Chicory inulin (CD 0 0 0 60

Uy—control: Diabetic-control, D-FOS: Diabetic-fructooligosaccharide, D-CIOS: Diabetic-chicory inulin oligosaccharide, and D~CI:

Diabetic—chicory inulin.

PAIN-93G mineral mix (TD 94046). *'AIN-93G vitamin mix (TD 94047).
YComposition of fructooligosaccharide: oligosaccharide 41%, water 25%, and the rest of it, glucose and sucrose. The amount actually

added was 146.3 g to come to 6% of the diet.
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Fig. 1. Effects of experimental diets on plasma glucose and
insulin levels in streptozotocin-induced diabetic mice.
Groups are the same as in Table 1.

Values are mean®=SEM (n=12), and those not sharing common
superscript are significantly different by Duncan'’s test, p<0.05.
"Statistically significant by LSD as compared to DC, p<0.05.
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BEHES B4 Bgon D-CIT9 maltase®} sucrase
o] ZAo) A e e B FA o FadEe
H]s}"% grpo] Fol3hA Fhad ol B]Fo] o] HEHR

Table 2. Effects of experimental diets on specific activities of jejunal and renal disaccharidases in streptozotocin-induced

diabetic mice

(Units/g protein)

. L Jejunum Kidneys
Group Maltase Sucrase Lactase Maltase Sucrase Lactase
Normal 700+ 482 133+10° 455+33° 465+3.475 1.62+0.07° 2.1510.13"
D-Control 1505+ 176 285+ 35 65.7£9.3" 47.4+22 465+051° 5.6410.58
D-FOS 1423 + 158" 284+ 35° 60.3+5.0™ 447+1.0 3.76+057" 45310627
D-CIOS 1321 £96° 265 £ 20° 572+37" 482+38 4.31%0.43" 5.22+0.49%
D-CI 1281 + 147" 240+25° 63.4+82% 48.3+3.1 3.33+0.49™ 4.13+054™

Groups are the same as in Table 1.
Values are mean* SEM (n=12), and those not sharing common superscript are significantly different by Duncan’s test, p<0.05.

PNot significant at p<0.05.

"Statistically significant by LSD as compared to DC, p<0.05.

Table 3. Correlations of activities of diasaccharidases with plasma glucose level

Jejunal mucosa

Renal tissue

Activities Correlation cofficient
Maltase (Units/cm) 0.643"
Sucrase (Units/cm) 0622
Lactase (Units/cm) 0.502"
Maltase (Units/g protein) 0.504™
Sucrase (Units/g protein) 0.499™
Lactase (Units/g protein) 0.455™

Activities Correlation cofficient
Maltase (Units/cm) -0.529"
Sucrase (Units/cm) 0.893"
Lactase (Units/cm) 0.876"
Maltase (Units/g protein) -0.295"
Sucrase (Units/g protein) 0.720™
Lactase (Units/g protein) 0.696"

p<0.5, “p<0.01.
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Fig. 2. LPS or ConA-induced stimulation index of spleno-
cytes from streptozotocin-induced diabetic mice fed fruc-
tans.

Groups are the same as in Table 1.

*Statistically significant by LSD as compared to DC, p<0.05.
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Table 4. Concentrations of IL-2 and IFN- 7 secreted from
ConA-induced splenocytes from streptozotocin-induced

diabetic mice fed fructans (ng/mL)
Group" IL-2 IFN- 7
Normal 10.45+ 2,539 26.21 +5.24%
D-Control 6.7811.25 26.60+7.30
D-FOS 9.15+2.49 34.76£9.62
D-CIOS 6.02+1.12 39.97+7.24
D-CI 895+2.39 38.19+10.56

1(xroups are the same as in Table 1.
Values are mean*SEM (n=12).
Not significant at p<0.05.
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