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Abstract

High dietary fiber(DF) diets lower blood glucose and insulin requirements in diabetics. In this study
we evaluated the effects of high dietary fiber(DF) food supplements on glucose metabolism in thirty—
four subjects with non—insulin—dependent diabetes mellitus(NIDDM). The subjects were divided into
three test groups. Each group’s prescribed hospital diets were augmented by one of the three fol-
lowing DF supplements for two weeks: Soybean biscuits containing 5g of total DF-the control
group(n=15); Biji biscuits containing 20g of total DF~the high insoluble DF group(n=9); and sea
tangle biscuits containing 25g of total DF~the high soluble DF group(n=10). The mean daily DF intake
of the subjects during the period were: 19.1+4.3g for the soybean control group; 32.5t4.1g for the
Biji group; and 38.1+5.5g for the sea tangle group. The supplementation of the Biji or sea tangle
biscuits singnificantly lowered fasting serum glucose levels(p <0.05) and resulted in the improvement
of glucose tolerance. However, the secretions of insulin, C~peptide, and glucagon and HbA,. concen-
tration were not affected by the high fiber supplementary feeding for two weeks. The urinary excre—
tion of glucose decreased remarkably after the addition of the DF supplements in all three groups(p <
0.05). The results indicate that the supplementation of Biji or sea tangle bascuits possesses a
beneficial effect on the improvement of glucose metabolism in subjects with NIDDM.
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Table 1. Clinical characteristics of subjects with non—insulin~dependent diabetes mellitus

. LDF IDF SDF
Characteristics
(n=15) (n=9) (n=10)

Sex(M/F) (5/10) (3/6) 3/7)
Agelyr) 51.1+ 95 528+ 438 539% 50
Diabetes duration(yr) 80+ 60 74% 60 72+ 59
Height(cm) 160+ 83 158+ 95 157+ 85
Weight(kg) 57 9.0 60+ 75 54+ 146
BMI(kg/m®) 221+ 23 739+ 33 217 50
sBP(mmHg) 1147+ 118 1244+ 187 1210+ 284
dBP(mmHg) 727 59 80.0t 10.0 78.0% 181
FBS(mg/d)) 1906* 156 204.6% 16.1 190.7%= 25.3
HbA (%) g6+t 10 92+ 09 94 03
Calorie intake(kcal/day) 1587+235.6 1478 £233.3 1550+236.8
Antidiabetic treatment(n)

Oral hypoglycemic agent 4 4 4

Insulin 11 5 6

Mean=*S.D. LDF: Low dietary fiber group, IDF: Insoluble dietary fiber-rich group, SDF: Soluble dietary fiber-rich
group, sBP: Systolic blood pressure, dBP: Diastolic blood pressure, FBS: Fasting blood sugar, HbA):: Hemoglobin Aic
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Table 2. Mean daily intakes of dietary fiber and crude fiber during supplementation of different levels and sources
of dietary fiber in subjects with non-insulin-dependent diabetes mellitus

Total daily intake Intake/1000kcat .
DF/CF ratio
DF CF DF CF
: g g
LDF(n=15) 19.1%4.3° 83+25° 13.8+80° 60+33" 24105
IDF(n=9) 325%41° 109+29° 197+38° 71139® 2.3+05°
SDF(n=10) 381+55° 13.1%2.4° 245+45° 84+21° 29+0.7°

Mean=*S.D. LDF: Low dietary fiber group, IDF: Insoluble dietary fiber-rich group, SDF: Soluble dietary fiber-rich

group, DF: Dietary fiber, CF: Crude fiber

Different superscripts in the same column indicate significant differences(p<0.001) between group by Duncan’s multiple

camparison test
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Fig. 1. Serum glucose concentrations during oral glu-

cose tolerance test before and 2-week after su-
pplementation of different levels and sources of
dietary fiber in subjects with non-insulin-de-
pendent diabetes mellitus,
LDF: Low dietary fiber group, IDF: Insoluble dietary
fiber-rich group, SDF: Soluble dietary fiber-rich
group, *: Before and 2-week after treatment(p<
0.05).

#ape) FAAAL X 849

-10

-20

I-LDF Bior D sorF
180(Min)

-40
60 90 120

Fig. 2. Percent changes of serum glucose levels during
oral glucose tolerance test after dietary fiber
supplementation in subjects with non-insulin—

dependent diabetes mellitus.
LDF: Low dietary fiber group, IDF: Insoluble dietary

fiber-rich group, SDF: Soluble dietary fiber-rich
group, *: LDF vs IDF and SDF group(p<0.05),
NS: Not significant.
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ig. 3. Serum insulin concentrations during oral glu-
cose tolerance test before and 2-week after
supplementation of different levels and sources
of dietary fiber in subjects with non-insulin-
dependent diabetes mellitus.

LDF: Low dietary fiber group, IDF: Insoluble dietary
fiber-rich group, SDF: Soluble dietary fiber-rich
group, Not significant.
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Fig. 4. Serum C-peptide concentrations during oral glu-
cose tolerance test before and 2-week after su—
pplementation of different levels and sources of
dietary fiber in subjects with non-insulin-de-
pendent diabetes mellitus.

LDF: Low dietary fiber group, IDF: Insoluble dietary
fiber-rich group, SDF: Soluble dietary fiber-rich

group, Not significant.
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cose tolerance test before and 2-week after su-
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Table 3. Serum C-peptide concentrations during glucagon stimulation test before and 2-week after supplementation
of different levels and sources of dietary fiber in subjects with non-insulin—dependent diabetes mellitus

Serum C-peptide concentrations{ng/ml)

Groups

Omin 6min 9min 15min
LDF(n=15) Before 1.10£0.16™ 2.50+0.26™ 2.40+0.28" 181023
After 1.05+0.19 2.27+0.39 2251040 1.72+0.32
IDF(n=9) Before 09310.15™" 1.89+0.33" 1.87+0.31™ 148026
After 1.04£0.18 1.78+0.34 1.8410.35 158033
SDF(n=10) Before 1.27+0.23" 247+0.49"° 248053 1.87+036™
After 1.25+0.24 2.39+0.38 2.28+0.40 1.97%0.39

Mean+S.E. LDF: Low dietary fiber group, IDF: Insoluble dietary fiber-rich group, SDF: Soluble dietary fiber-rich group,

NS: Not significant

Table 4. Glycosylated hemoglobin, urine volume and urinary glucose excretion before and 2-week after supplmentation
of different levels and sources of dietary fiber in subjects with non-insulin dependent diabetes mellitus

HbA1(%) Urine volume(ml/day) Urinary glucose(g/day)

Before After Before After Before After
LDF(n=15) 96+1.0™ 9.4+0.6 1738312282  16142+136.1  5442+232° 474126
IDF(n=9) 92109 85106 1722.2+161.1%  1507.7+1283  4331+187% 0.78+02°
SDF(n=10) 94+08" 83108 1997522891 17175%1590.7  5027+259°  2.30+09°

Mean*S.E. LDF: Low dietary fiber group, IDF: Insoluble dietary fiber-rich group, SDF: Soluble dietary fiber-rich

group, HbA:: Hemoglobin Ajc

Different superscripts in the same row indicate significant differences(p<0.05) between before and after within groups

by Student’s t-test. NS: Not significant
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