ORIGINAL ARTICLE

LONG TERM EFFECT OF FIBRE SUPPLEMENT AND REDUCED ENERGY
INTAKE ON BODY WEIGHT AND BLOOD LIPIDS
IN OVERWEIGHT SUBJECTS

Grethe Stpa Birketvedt!, Jan Aaseth?, Jon R. Florholmen’ and Kjeld Ryttig®

University Hospital of Tromsg, Norway; Laboratory of Gastroenterology!; Kongsvinger Hospital, Norway?; Karolinska
Hospital, Sweden: Obesity Unit?

Summary: A weight-reducing potential has been ascribed to high dietary fibre intake. To investigate the practical reliability
of this hypothesis, fifty-three moderately overweight females (BMI > 27.5 kg/m?) on reduced energy intake (1200kcal/day)
were treated for 24 weeks with a fibre supplement on a randomly, double-blind, placebo-controlled basis. The fibre was ad-
ministered as an initial dose of 6 g and a maintenance dose of 4 g. Body weight and blood pressure were recorded weekly
during the first 3 months and thereafter every second week. Blood samples were drawn at start and at end of the study.
Initial body weights were 75.6 = 1.6 kg in the fibre group versus 75.5 + 1.6 kg in the placebo group. After treatment, mean
weight loss in the fibre group was 8.0 kg versus 5.8 kg in the placebo group (p < 0.05). Systolic and diastolic blood pres-
sures were significantly reduced in both groups without differences between the groups. Serum concentrations of chole-
sterol, triglycerides and uric acid were significantly reduced in the group with reduced energy intake, whereas no additional
effect was observed when fibre was supplemented. Serum concentrations of potassium and sodium did not change signi-
ficantly. The results suggest that a dietary fibre supplement in combination with a hypocaloric diet is of value as an ad-

junct in the management of overweight.
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Introduction

Increased dietary intake of fibres has been recommen-
ded to obtain stable energy intake and avoid metabolic di-
sorders such as obesity, type 2 diabetes, hyperlipidemia and
cardiovascular disease (1,2,5,7,8,10). The effect of a dietary
fibre supplement to a hypocaloric diet in the treatment of
overweight is still controversial (6,14). When critically re-
viewed, only a few controlled studies have shown a modest
weight loss induced by soluble fibre supplement (11,12,13).
In addition, there are numerous studies with only limited
value due to lack of comparison groups, inadequate sample
sizes and short duration of the observations (4).

Fibre supplement in long term studies involves problems
with compliance as well as with the adherence to a low-ener-
gy diet regimen throughout the observation period. More-
over, it is unknown whether metabolic adjustments to high
fibre intake may take place during long-term addition leading
to a reduction in the fibre efficacy. Therefore, the aim of the
present study was to investigate the effect of the fibre supp-
lement Dumovital (grain and citrus fibre) (Farmafood,
Copenhagen, Denmark) on body weight and blood lipids in
healthy overweight subjects in a controlled, randomised de-
sign for 24 weeks.
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Material and methods

Subjects

Sixty healthy, mildly overweight females who voluntee-
red to participate in the study were recruited by announce-
ment in the local newspaper. The inclusion criteria were
age 18-67 year and body mass index (BMI) > 27.5kg/m?.
Patients with serious cardial, renal and hepatic diseases
were excluded. Patients with a history of gastrointestinal di-
sease, type 1 diabetes, pregnancy, and patients treated with
antacids, diuretics, H,-blockers, bulk laxatives, anorectics,
and oral contraceptives were also excluded.

Study design

All subjects were randomised into two groups according
to BMLI, the fibre group and the placebo group. Fibre tablets
(Farma Food, Copenhagen, Denmark) and placebo tablets
(identical in taste and appearance as fibre) were prescribed
three times daily, 6 tablets to be taken 15 min before meals
with 250 ml of water and 4 tablets to be taken at 3 p.m.
for 8 weeks (high dosage). The dosage was then reduced to
5 tablets prescribed three times daily for the rest of the tre-
atment period (maintenance dosage). The tablets contained
a mixture of fibres from grain and citrus and consisted of
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15 % soluble fibre and 85 % insoluble fibre. Patients were
told to follow a 1200 kcal diet (Libra Slimming Club diet),
perform their regular exercise program, and not change
their smoking habits during the study. In addition to the
food fibre (estimated about 15g/day), each subject consu-
med 6 g of fibres during the high dosage period of 8 weeks
and 4 g of fibres during the maintenance dosage period, res-
pectively. In addition, each subject received one multi-
vitamin tablet daily. For vitamins and minerals, the content
in this tablet was equal to 100 % Recommended Daily
Allowance. In order to keep the subjects motivated, they
were informed in group sessions, regarding health consequ-
ences of overweight three times during the treatment period.

At start, a physical examination was performed, inclu-
ding blood pressure measurement, height, weight and BMI
(kg/m?). These procedures were repeated every week du-
ring the first 12 weeks and every fourth week during the rest
of the treatment period.

Duration of the study was 24 weeks with clinical visits
scheduled at the same time each week. Subjects were weig-
hed each week and side effects were recorded. Compliance
with the drug treatment was checked by the returned tab-
lets; 80% compliance was considered acceptable.

Adherence to the 1200 kcal diet was evaluated regular-
ly during the treatment period using a standardised questi-
onnaire. An adherence of 20% was considered acceptable.

Laboratory tests
Blood samples were drawn after an overnight fast at start
and after 24 weeks. The blood samples were withdrawn into
vacutainer tubes containing EDTA (1mg/ml, final concen-
tration), and centrifuged at 1000 g for 10 min at 4°C. Hemo-
globin and glucose in blood and serum concentrations of
cholesterol, triglycerides, uric acid, sodium and potassium

Tab. 1: Characteristics of healthy overweight subjects trea-
ted with fibre supplement.

Variable Fibre Placebo p-value
(n=28) (n=25)

Age (years) 370+ 1.7 | 43221 n.s.

Body weight (kg) 75.6 1.6 | 755+ 1.6 n.s.

BMI (kg/m?) 275+0.7 | 27.5+0.6 n.s.

Tab. 2: Blood pressures (mm Hg) (mean + SEM) before
and after treatment with fibre supplement in healthy over-
weight subjects. * indicates significant difference from va-
lue before start.

Fibre Placebo
start end start end

Systolic

blood 127.1 = 2.7]120.5 = 2.6*[134.0 = 3.1{126.8 = 2.1*%
pressure

Diastolic

blood 81.1 £2.3(70.5+1.6%(82.9 +£2.2|74.6 + 1.5*
pressure
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were measured using the routine methods of the Central
Laboratory Department of Sentralsykehuset of Akershus,
Norway.

Ethics
The study was conducted according to Helsinki decla-
rations and with the approval of the Ethical Committee of
the Health Region I in Norway. All subjects gave their in-
formed consent.

Statistical analysis

Statistical analysis was performed in those patients who
fulfilled the study according to the protocol. Differences in
consecutive weight changes between the fibre and the pla-
cebo group were evaluated by using Wilcoxon rank sum test.
Significance of differences between the groups was assessed
by the paired Student’s t tests, defining a p-value < 0.05 as
statistically significant.

Results

Of the 60 intended-to-treat patients (30 in each group)
randomised to fibre and placebo treatment, 53 subjects
(28/25) in the fibre group and placebo group, respectively
entered the study. Seven of the subjects were not included
due to sudden events between the randomisation and the
start. The remaining 53 subjects completed the study accor-
ding to the protocol. The treatment was well tolerated. No
side effects were reported in neither group.

Characteristics of subjects
At start of the study there were no significant differen-
ces between age, gender, body weight, BMI and duration of
overweight (Table 1). There was a significant weight loss in

Fig. 1: The long term effect of fibre supplement (n=28) and
placebo (n=25) on body weight in healthy overweight sub-
jects. * indicates significant difference from placebo. For
further details, see text.
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the fibre group from week 4 and onwards as compared to
the placebo group p <0.05) (Fig 1).

The systolic and diastolic blood pressures were signifi-
cantly reduced in both groups (p<0.01) without differences
between the groups (Table 2).

Biochemical parameters

Laboratory values before and after treatment are given
in Table 3. Haemoglobin and serum uric acid decreased in
both groups during treatment (p < 0.01) but no significant
differences were observed between the groups (p > 0.5).
Serum concentrations of cholesterol and triglycerides were
significantly reduced in both groups during treatment. No
additional effects in blood lipids were observed in the fibre
group. Treatment did not change the serum concentrations
of potassium and sodium.

Tab. 3: Biochemical parameters (mean + SEM) before and
after treatment with fibre supplement in healthy overweight
subjects. * indicates significant difference from value befo-
re start.

Fibre Placebo
start end start end

Hb 13.5 2 0.1[12.6 + 0.2*[13.9 = 0.1[13.1 + 0.2*
(gl)
belucose 155, 01(5.1201%|56=01(52=0.1
(mmol 1)
scholesterol | ¢ 7, 5152 2 0.2 6,0+ 03 [5.5 = 0.2*
(mmol 1)
sriglycerides|; 54 . 0.200.92 x 0.1%[1.47 = 0.2/0.92 x 0.1%
(mmol 1)
s-uric ac_11d 270 = 11 | 217 = 10* [259 =+ 14 |206 = 12*
(mmol 1)
SPOLASSIUM 1 4 3, 0.0| 43200 |4320.0|4.2%00
(mmol 1)
ssodium 144 . 03| 143+ 0.4 1445 05| 144 2 0.5
(mmol I'")

Discussion

In the present study we have studied the long term ef-
fect of fibre supplement in mildly overweight subjects for
24 weeks. Using a treatment regimen with a combination of
a hypocaloric diet, and a dietary fibre supplement in addi-
tion to regular information meetings, we succeeded in ob-
taining a high patient compliance and a sustained weight
reduction. The weight loss was more pronounced in the fib-
re group than in the placebo group. This agrees with other
fibre studies although of short duration (1,8).

The explanation for the more rapidly achieved weight
loss in the fibre group is still not clear, but may be due to
the physical properties of the fibre. Fibres with differing
physical characteristics can alter gastrointestinal motility
and transit times in different ways. Therefore several pos-
sible modes of action have been proposed, such as lower
energy intake (12), enhanced satiety (13), increased faecal

energy excretion (11) or a combination of these reasons.
One mechanism could be that fibre compounds bind to
cholic acids and thereby reduces the fat absorption (9).
However, this effect has been ascribed to the soluble type of
fibre (14). The fibre supplement used in this study consis-
ted mostly of insoluble fibre. However, as far as we know
there are no reports comparing the weight reducing effect
of the two type of fibres. Moreover, in this long term study
the weight reducing effect of fibre was not attenuated, sug-
gesting that no rebound mechanisms of actions have occur-
red.

Concomitant to the weight loss, reductions of serum
concentrations of cholesterol and triglycerides were obser-
ved. We were, however, not able to confirm previous re-
ports that a dietary fibre supplement can enhance
a reduction of these blood lipids beyond that of a hypoca-
loric diet per se (5). When reviewing the literature, most
studies report that soluble fibre improves the lipid profile in
blood except for triglycerides (3,5,16), whereas in one re-
port in hamsters insoluble fibre was linked to a reduction of
the serum concentration of cholesterol (15). Therefore, the
lack of reduction of serum cholesterol observed in this stu-
dy, is most likely ascribed to a low soluble fibre content in
the supplement.

In conclusion, the present investigation shows that this
dietary fibre supplement is of value as an adjunct in the ma-
nagement of overweight.
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