
   

Nutrición Hospitalaria

ISSN: 0212-1611

info@nutriciónhospitalaria.com

Grupo Aula Médica

España

Mansur Leal, P.; Lopes Souto, D.; dos Santos Lima, E.; Paes de Miranda, M.; Lopes Rosado, E.

Influence of fat intake on body composition, lipemia and glycemia of type 1 diabetics

Nutrición Hospitalaria, vol. 26, núm. 5, septiembre-octubre, 2011, pp. 1110-1114

Grupo Aula Médica

Madrid, España

Available in: http://www.redalyc.org/articulo.oa?id=309228876028

   How to cite

   Complete issue

   More information about this article

   Journal's homepage in redalyc.org

Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal

Non-profit academic project, developed under the open access initiative

http://www.redalyc.org/revista.oa?id=3092
http://www.redalyc.org/articulo.oa?id=309228876028
http://www.redalyc.org/comocitar.oa?id=309228876028
http://www.redalyc.org/fasciculo.oa?id=3092&numero=28876
http://www.redalyc.org/articulo.oa?id=309228876028
http://www.redalyc.org/revista.oa?id=3092
http://www.redalyc.org


Nutr Hosp. 2011:26(5):1110-1114
lSSN 0212-1611 • CODEN NUHOEQ

S.V.R.318

Original
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oftype 1diabetics
P.Mansur Leal, D. Lopes Souto, E. dos Santos Lima, M. Paes de Miranda and E. Lopes Rosado

'Instituto de Nutriciio Josué de Castro. Universidade Federal do Rio de Janeiro. Brasil.

Abstract

Background: Diabetes mellitus is a metabolic disorder
characterized by chronic hyperglycemia and body
composition is important in the disease control. The
nutritional intervention has relevance in the improve
ment of glycemia and Iipemia in diabetic patients.

Aim: Evaluate the influence of fat intake on body
composition, Iipemia and glycemia on patients with type 1
diabetes mellitus.

Methods: 19 patients were evaluated by anthropo
metric (body mass index and waist circurnference), body
composition (fat mass, lean body mass and total body
water by bioelectrical impedance) and biochemical varia
bles, after 8 hours of fasting. Dietary assessment was
performed using the dietary records for 3 days, analyzed
for nutritional software DietPró Si. The groups were
formed according to the usual intake of saturated fatty
acids (SFA) (Gl < 10% oftotal energy expenditure (TEE)
ofSFA and G2;,; 10% ofTEE ofSFA). Statistical analysis
was performed in SPSS 16.0, considering p < 0.05.

Results: There was no difference in anthropometric
and biochemical variables between groups, but G1
presented higher fat mass (FM) and G2 high SFA and
adequate mounsaturated fatty acids (MUFA) intake. The
Iipemia and glycemia were not affected by high SFA
intake, but adequate MUFA intake may have influenced
the results of these variables. No found relation between
type of fat ingested and biochemistry variables.

Conclusion: Body composition can be influenced by
type offat ingested. Lipemia and glycemia were not influ
enced by high SFA intake, perhaps due to MUFA intake
adequate.
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INFLUENCIA DE LA INGESTA DE GRASAS
EN LA COMPOSICIÓN CORPORAL, RESPUESTA

INFLAMATORIA Y METABOLISMO DE LOS
LIPIDIOS DE LA GLUCOSA EN LOS

DIABÉTICOS TIPO 1

Resumen

Introducción: La diabetes mellitus es una enfermedad
metabólica caracterizada por hiperglucemia crónica y la
composición corporal es importante en el control de la
enfermedad. La intervención nutricional tiene relevancia
en la mejora de la glucemia y Iipemia en pacientes diabé
ticos.

Objetivo: Evaluar la influencia de la ingesta de grasa en
la composición corporal, Iipemia y glucemia en pacientes
con diabetes mellitus tipo 1.

Métodos: 19 pacientes fueron evaluados por paráme
tros antropométricos (índice de masa corporal y circunfe
rencia de la cintura), composición corporal (masa grasa,
masa corporal magra yagua corporal total por impe
dancia bioeléctrica) y bioquímicos, después de 8 horas de
ayuno. La evaluación dietética se realizó mediante regis
tros dietéticos de 3 días, analizados en el software nutri
cional DietPró Si. Los grupos se formaron según la
ingesta habitual de ácidos grasos saturados (AGS) (Gl <
10% del gasto energético total (GET) de AGS y G2;,; 10%
del GET de AGS). El análisis estadístico se realizó en
SPSS 16.0, con p < 0,05.

Resultados: No hubo diferencia en los parámetros
antropométricos y bioquímicos entre los grupos, pero Gl
presentó mayor masa grasa (MG) y G2 mayor ingesta de
AGS y adecuada de ácidos grasos monoinsaturados
(AGMI). La Iipemia y glucemia no fueron afectadas por
la elevada ingesta de AGS, pero la ingesta adecuada de
AGMI puede influenciar en los resultados de estos pará
metros. No fueron verificadas relaciones entre el tipo de
grasa y los parámetros bioquímicos.

Conclusión: La composición corporal puede ser
influenciada por el tipo de grasa ingerida. La Iipemia y la
glucemia no fueron influenciadas por la alta ingesta de
AGS, tal vez debido a la adecuada ingesta de AGMI.

(NutrHosp.2011;26:111O-1114)

DO1:10.3305/nh.2011.26.5.5051
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Abbreviations

BMI: Body mass index o
CHO: Carbohydrate.
CVD: Cardiovascular disease.
DM: Diabetes mell itus.
FM : Fat mass.
HbAlc: Glycated hemoglobi n.
HDL: High-d ensity Iipoprotein .
LBM: Lean body mass.
LDL: Low-density Iipoprotein .
MUFA: Monounsaturated fatty acids.
PTN: Protein.
PUFA: Polyunsaturated fatty acids.
SFA: Saturated fatty acids.
TBW: Total body water .
TEE: Total energy expen diture.
TG: Triglycerides.
VLDL: Very-Iow-density lipoprotein .
WC: Wais t circumference .

Introduction

Diabete s mellitu s (DM) is a metabolic disorder char
acterized by hyperglycemia resulting from inabilit y to
produce andJor secrete insulin.'

Th e pre valen ce of DM increases every year.
According to the Wor ld Health Organi zation (2003).
the number of patient s aro und the world was 177
milli on in 2000. and expec ts to reach 350 million in
2025. '

Chronic hyperglycem ia cause lower-limb amputa
tions, blindness, chronic kidney disease, risk of devel
oping cardiovascul ar disease (C VD) is 2-4 tim es
higher and stroke.' Study with patients wilh type 1 DM
and type 2 DM showed for every 1% reduction in
glycated hemoglobin (HbAlc) concentrations decrease
in 37% the risk of the comp lications on DM. 4HbA l c
concentrations aboye S% indicate the average glucose
have been aboy e 200 mg/dL in 3 last months .'

An unfavorable lipid profile may facilitate lhe foam
cells formation in arterial wall ando as triglycerides
(TG) conce ntra tions rise , redu ced the low-density
lipoprotein (LDL) particles become more susce ptible
to ox idation. a process that further enhances lhe devel
opment of alherogenic lesion ."

Anthro po metr ic measures are imp ortant to assess
the nutriti onal status, as help to monitor the possibl e
cha nges in body composi tion and cho ice lhe mos t
appropriate dietary treatment.' The body composition,
parti cul arl y fat mass (FM) and body fat distribution,
may contribute to changes in insulin ac tion. Th e
visceral fat accumulatio n is positively related to high
doses of exogenous insulin in type 1 DM .'-9

Type 1 DM treatment must be indi vidu aliz ed and
invol ves insulin, glucorneter, die t, physical ac tivity.
diabete s education and emotional support. The individ
ualized diet plan aims at be tter glycemic cont rol,

reducing the complications assoc iated with lhe hyper
glycemia. Iipemia and weight control. ' Inadequate diet
is assoc iated with DM uncontrolled."

The diet plan composi tion for diabet ic patient s are
similar to recommended for healthy individuals, with
50 to 60% of total energy expe nditure (TEE) of carbo
hydrate (CHO) (15 g of fiber eac h 1,000 kcal), 25 to
35% offats (s 10% saturated fatty acids (SFA), < 10%
of polyun saturated fatt y acids (PUFA), 10 to 15%
monounsaturated fatt y ac ids (MUFA) and s 200
mg/day by cholesterol) and O,S to Ig of protein/kg of
body weight. '

The high SFA intake is an important determinated
factor of the increasing of mortalit y by CVD, and lhe
American Diabetes Associ ation (ADA) recomends the
sequence of control of dyslipid emia in this order, LDL,
high-density lipoprotein (HDL) and TG.'

Lipemia, blood glucose, weight and body compos i
tion control are important in the prognosis of patients
with type 1 DM. Our aim was to eva luate lhe influence
of type of fat intake in these variab les in indi viduals
with type 1 DM.

Mcthods

Sample

A cross-sectional study was carried with 19 patient s
wi th type 1 DM, selec ted on Hospital Unive rsitário
Clementino Fraga Filh o (6 fem ale (3 1.57%) and 13
male (63, 15%), aged 2 1,0 ± 2.0 years) . We excluded of
study volunteers with BMI 2: 30 kg/m (WHO, 1995) or
BMI-for-age > Z-scores + 2, smokers , alcoholic, in use
of lipid-Iowering or hypoglycemi c dru g, changes in
diet along 3 months or other diseases associated with
the DM. The sample was selected for convenience, and
reaso n from fact, the results will be described wilhout
the intention of making inferen ces to other popula
tions."

The study was approved by the Research Ethics
Committee of Hosp ital Univers itario Clementino
Fraga Filho (no. 050/0 9).

Usual dietetic intake was evaluated during three days.
Anthropometric, body compos ition and biochemi cal
var iables were assessed, in fasting . Gro ups for med
according wilh SFA intake (G1 < 10% of TEE of TEE,
G2 2: 10% of TEEofSFA).

Biochemica! assessment

Blood samples were co llec ted after an ove rn ight
fasting of S hours (ADA, 200S). Cholesterol, HDL and
TG levels were analyzed by automated co lor imetric
enzyme method . LDL (L DL = cholesterol-HDL-TG/5)
and very-Iow-density lipop rotein (VLDL) (VLDL =
TG/5) was calculatcd." Reference values adopted to
defin e the lipid profile of atherogenic risk were TG <

Fat intake and type 1 diabetics Nutr Hosp. 20 11;26(5):1110-1114 1111



Table 1
Anthropometric and biochemical variables

(mean ± standard deviation) [or groups

Variables Gl(n=13) G2(n=6) Pvalue

Age(years) 22.53±5.65 20.33 ±6.62 0.46

BMI(kg/rn') 23.44±2.96 21.73 ±2.46 0.23

WC(ern) 76.61 ± 8.38 77.16±9.41 0.89

FM(%) 28.83 ± 19.76 18.08 ±1l.48 0.24

LBM(%) 64.93 ±24.52 77.25 ±14.60 0.28

TBW(L) 37.57 ± 8.97 36.70 ±5.29 0.83

Glueose(rng/dL) 182.38 ±77.81 154.00 ±54.92 0.43

HbAle(%) 7.93 ± 1.71 8.10 ±2.28 0.86

Cholesterol (rng/dL) 162.46±29.78 141.66 ±52.87 0.28

HDL(rng/dL) 55.23 ±21.35 47.66±3.66 0.40

LDL(rng/dL) 84.84± 25.16 78.33 ±31.75 0.63

VLDL(rng/dL) 22.38 ± 8.13 21.66±16.86 0.90

TG(rng/dL) 85.23 ±46.56 46.50±11.22 0.64

Note: BMl: body mass index; FM:fatty mass; G1:<10% oftotal energy expenditure
(TEE) ofsaturated fatty acids (SFA); G2: 2 10% ofTEEofSFA; HbAle: glyeated
hemoglobin; HDL: high-density lipoprotein; LBM: lean body mass; LDL: low-
density lipoprotein; TBW: total body water; TG: triglyeerides; VLDL: very-Iow-
density lipoprotein; WC: waist eireunferenee.

150 mg/dl., cholesterol < 200 mg/dl., HDL > 35 mg/dL
and LDL < 100 mg/dl.."

The HbA1c determination was obtained by turbi
dimetry method certified by National Glycohemo
globin Standardization Programo HbA1c less than 7%
are considered normal for diabetics. The serum glucose
was analyzed by enzymatic colorimetric method.
Values of fasting glucose recommended for diabetics
from90to 110mg/dL.'

Anthropometric and hody composition assessment

The weight (kg) and height (m) were used to obtain
the body mass index (BMI) (WHO, 1995)'4 or BMI for
age (WHO, 2006).15

Waist circumference (WC) was measured at the
mean point between the lower rib and the iliac crest, at
the moment of minimum respiration, using a SANNY
flexible metal anthropometric tape measure with a 0.1
cm scale. WC was classified according to American
Heart Association" and International Diabetes Federa
tion," adopting measurements for men and women
over age 16 years > 94 cm and > 80 cm, respectively,
with increased risk of metabolic complications.'

Body composition was assessed by bioelectrical
impedance (Biodynamics model 450), which is based
on the body resistance principle to passage of electric
current in tissue hydrated, to obtain the values of total
body water (TBW), lean body mass (LBM) and FM
considering the two-compartment model."

Dietary assessment

Was performed using the dietary records for 3 days (2
typical and 1 atypical day) to assess usual dietary intake.
AHrecords were analyzed using the nutritional software
DietPró 5i. The composition of macronutrients and
energy was evaluated. TEE was calculated for equations
proposed by Food and Nutrition Organization."

Statistical analysis

The data were expressed as mean values and standard
deviation. Evaluated to normality of data distribution was
made by Kolmogorov-Smirnov test. The t-test was used
for non paired analysis between group. The Pearson
correlation was used to describe the relationship between
dietary, anthropometric and biochemical variables.

Analysis were performed in the SPSS 16.0
(Chicago, IL) statistical software considering a signifi
canee level at p < 0.05.

Results

Table I shows the anthropometric and biochemical
variables in G1 and G2, indicating normal BMI (18.5
24.9 kg/m) in both groups. There was an increased in
FM in G1 (28.83 ± 19.76%), but hadu't difference
between groups. G1 presented excess body fat."
Lipemia did not differ between groups.

In both groups, the usual intakes are bellow of the
TEE (WHO, 1995). Was a trend to lower CHO intake
in G2 (46.76 ± 6.77%), compared G1 (52.46 ± 5.41 %).
However, the protein intake was similar between the
groups (G1 = 17.96± 3.29% andG2 = 17.95 ± 3.06%),
characterizing a normoprotean diet '. Fat intake in both
groups was adequate (G1:26.45 ± 6.37%; G2 30.33 ±
9.06%), but G1 presented a SFA intake aboye recom
mended (:s 10% to TEE)' (table II).

Table 11
Usual intake ofmacronutrients (mean ± standard

deviation) [or groups

Variables Gl(n=13) G2(n=6) Pvalue

TEE(keal) 2445.47 ±431.54 2719.60 ±489.91 0.23

Energyintake(keal) 2240.52 ±504.58 2647.43 ±513.28 0.27

CHO(%) 52.46 ±5.41 46.76±6.77 0.06

Protein(%) 19.60±3.29 17.95 ±3.06 0.99

Fat(%) 26.45 ±6.37 30.33 ±9.06 0.29

SFA(%) 7.75 ±0.92 13.15 ±4.16 0.00

PUFA(%) 5.19 ±2.54 9.14 ±4.51 0.02

MUFA(%) 6.57 ± 1.39 10.34 ±3.41 0.00

Note: CHO: carbohydrate: GI:< 10% oftotal energy expenditure ofsaturated fatty
acids; G2: 2 10% of total energy expenditure of saturated fatty acids; MUFA:
monounsaturated fatty acids; PUFA:polyunsaturated fatty acids; SFA:satnrated fatty
acids; TEE: total energy reeommended.
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Table 111
Relation between dietary and anthropometric variables

in diabetics (n = 19)

Table IV
Relation between dietary and biochemical variables

[or subgroups

Variables Variables

Discussion

Note: BMl: body mass index;FM: fatty mass; LBM: lean body mass; TBW: total body
water; WC: waist circunference.
r:Pearson correlation; '" Notsignificant; **significant at 1% probability.

MUFA intake by G1 (6.57 ± 1.39%) was low, but
in G2 (10.34 ± 3.41 %) was adequated', and presented
difference between groups (p = 0.01). G2 presented
high PUFA intake, compared with G1, but both
groups were eating according to recommendations'
(table II).

There were no significant relations between the total
fat intake, SFA, PUFA and MUFA with anthropometric
and biochemical variables except the MUFA intake were
positivelyrelated to TBW (tables III and IV).

Studies found that the type of fat diet is associated
with obesity, independent of the amount of fat
intake."-" Moussavi et al. (2008)'° showed that popula
tions with lower prevalence of obesity, consumed a
larger amount of MUFA, while PUFA and SFA were
associated with a higher prevalence of obesity. Larson
et al. (1996)" observed in non-diabetic individuals, that
SFA intake was positively related to FM, while PUFA
intake were negatively associated with it.

Paniagua et al. (2007)" and Puebla et al. (2003)"
observed positive effects of the MUFA intake in
weight loss. The replacement of SFA by MUFA
resulted in a significant weight and FM loss in men and

-0.18"'
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- 0.32"'
-0.11"'
0.10"'
-0.17"'
- 0.27"'

0.11"'
-0.27"'
-0.19"'
- 0.30"'
- 0.34"'
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-0.17"'
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Note: HDL: high-density lipoprotein; LDL: low-density lipoprotein; VLDL: very
low-density lipoprotein.
r:Pearson correlation; '" Notsignificant.

women. The same studies have shown that in humans
there is greater PUF A oxidation compared with SFA.

In the present study, the MUFA and PUFA intake
was higher in G2 compared with G1, being thatMUFA
intake was inadequate in G1. G2 presented high SFA
intake, but also adequated MUFA intake and this may
have influenced the less FM. This relationship may be
associated with the unsaturated fats intake have been
around the recommendations proposed by the ADA.
However, Doucet et al.," found that SFA and MUFA
intake was associated with increased FM.

In our study was observed the positively association
between MUFA and TBW, suggesting influence the
type of fat dietary on body composition, whereas the
TBW is inversely proportional to the FM.

HbA1c values in both the groups indicate risk for
diabetic complications' According to Delahanty et al.
(2009)," a high fat and SFA intake, and lower eHO
intake was associated with a poor glycemic control in
type 1 DM. In nondiabetic individuals the SFA intake
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Monounsaturated FattyAcids (%)
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was associated with increase HbA1C values.> In the
present study SFA intake did not influenced in HbA1 C.

Dietary recommendations for patients with DM are
similar to recommendations for non-diabetic subjects.
Howevcr, in order to prevent CVD is necessary reduce
SFA intake. The type of fat ingested is more important
than the total amount in relation to risk of CVDy,2R
However, this relationship between SFA intake and
increase LDL concentrations was not observed in our
study. There were no difference in lipemia between
groups.

It is suggested that patients with type 1 DM should
be encouraged to adjust their diet in order to reduce the
complications of the disease. Methods of assessing
food intake must be constantly used to detect failure in
diet and anthropometric and biochemical markers, that
are important in monitoring the patient and to evaluate
theresponse to nutritional therapy.

The type of fat ingested influence the body composi
tion, but dos not affect lipemia and glycemia. The
adequate MUFA intake may match the high SFA
intake.
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