
 
Sci Forschen

O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Obesity: Open Access
Open Access

Copyright: © 2017 Takada A, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Volume: 4.1Research Article

Age and Gender Influence Differently on Various 
Foods Intakes, Body Mass Index (BMI), and Levels of 
Various Plasma Parameters in Young and Old Men 
and Women in Japan
Shimizu F1, Ishii Y1, Ogawa M1, Takao T1, Matsuoka K2, Kato K2 and Takada A3*
1Faculty of Human Life and Environmental Sciences, Showa Women’s University, Tokyo, Japan
2Medical Services, Saiseikai Shibuya Clinic, Tokyo, Japan
3International Projects on Food and Health (NPO), Tokyo, Japan

Received date: 12 Jun 2017; Accepted date: 14 
Nov 2017; Published date: 20 Nov 2017.

Citation: Shimizu F, Ishii Y, Ogawa M, Takao 
T, Matsuoka K, et al. (2017) Age and Gender 
Influence Differently on Various Foods Intakes, 
Body Mass Index (BMI), and Levels of Various 
Plasma Parameters in Young and Old Men and 
Women in Japan. Obes Open Access 4(1): doi 
http://dx.doi.org/10.16966/2380-5528.134

Copyright: © 2017 Takada A, et al. This is an 
open-access article distributed under the terms 
of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original 
author and source are credited.

*Corresponding author: Takada A, International Projects on Food and Health (NPO), Sumida-
ku Ishiwara 1-30-6-802, Tokyo 130-0011, Japan, Tel: 81-338291849; Fax: 81338291847; E-mail: 
takadaa@mwd.biglobe.ne.jp

Introduction
Sex and gender are basic variables in scientific research in health and 

disease [1-3]. It is widely known that mortality rate increases with age and 
that women live longer than men.

Obesity is a risk factor of mortality [4], and influences of various food 
intakes on health and longevity have been documented well. There are 
some problems not clarified yet. For example, low carbohydrate high 
fat diets (LCHF) attract media attention, but some controversies exist 
about the outcomes. A range of dietary patterns promote health and has 
been shown to reduce risk of chronic disease [5]. Although some papers 
supported LCHF diets [6,7] dietary advices of the reduction of saturated 
fat, free sugars, and sodium and increased intake of whole grain cereals 
and fibers are recommended [8].

Systematic analyses commissioned by WHO have confirmed that free 
added sugars [9] and total fat intake [10] contributed to excess body fatness.

We have shown that there were no relationships between the intakes 
of sucrose and sweet beverage with BMI, fasting glucose levels or plasma 
levels of triglyceride [11,12].

Furthermore, we showed that GI (glycemic index) is very much 
different between old and young men even if the same foods with distinct 
structures are given, and insulin release to increase in glucose in young 
men is more sensitive than old men even if the same foods with distinct 
structures are given [13]. We also showed that GI was influenced by 
gender [11,13] and that various food intakes had nothing to do with BMI 
(body mass index) [12,14].

Although women and men have different physiology, expression of 
illness, and health-care outcome, women have not been studied in preclinical 
and clinical studies as much as men [1-3,15]. In fact, hypertension, acute 
myocardial, smoking, diabetes, and obesity account for 80% of risk of 
acutemyocardial infarction in both sexes, presence of diabetes is associated 
with 6-fold increase in women’s risk of coronary heart disease [15].

The National Institutes of Health (NIH) Revitalization Act, passed in 
1993 and amended in 2001, mandates appropriate inclusion of women 
in all NIH-funded research [16]. In previous studies [11-14], we did not 
recruit old women for research because we were afraid that menopausal 
and general hormonal effects might affect results of effects of food intakes 
on health.
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Abstract
Background: Age and gender effects of various foods intakes on BMI (body mass index) or plasma levels of various factors such as glucose, 

insulin, and lipids have not been elucidated. We tried to examine these effects in Japanese young and old men and women.

Methods: Male (n=25 age; 60.8 ± 9.9) and female (n=39 age; 67.4 ± 7.5) acquaintances older than 50 years old and male (n=49 age; 20.7 ± 1.5) 
and female (n=47 age; 21.2 ± 0.7) college students were asked to participate in the experiments. BMI and various plasma factors were measured 
and correlations between these factors were calculated.

Results: Fasting blood glucose levels were higher in old men and women than in young men and women. There was no difference in plasma 
levels of insulin in young and old men and women. Old men and women took more energy, various kinds of foods such as proteins, lipids, and 
carbohydrates and polyunsaturated fatty acids than young men or women. There was a significant correlation between carbohydrate uptake 
and plasma levels of insulin only in young women. No significant correlations were observed between protein uptake and total amino acids, 
lipid uptake and total or LDL cholesterol, or carbohydrate uptake and blood glucose levels in young and old men or women. Plasma levels of 
triglycerides, total and LDL cholesterol, and remnant cholesterol were higher in old men and women than in young men and women. Plasma 
levels of poly unsaturated fatty acids such as EPA (eicosapentanoic acid), DHA (docosahexanoic acid), and arachidonic acid were higher in old 
men and women than young men and women. Blood glucose levels increased with the uptakes of sucrose and sweet beverage only in young 
men and plasma levels of insulin increased with the uptakes of cakes and confectionaries only in old men.

Conclusion: There were significant differences in plasma levels of various factors depending upon age and gender. Older people seem to 
have more factors related to atherosclerosis and obesity. There was no specific food related to increase in BMI in young and old men and women.
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We now thought that it is important to include aged women in the 
present experiments to know more about effects of food intakes in old 
women. We now decided to include these women to analyze influences 
of age and gender on relationship between various food intakes on body 
mass index (BMI) and various plasma parameters. We did not include 
premenopausal women.

The objective of the study is to know differences in foods and energy 
intakes, various plasma parameters, and correlations between them among 
young and old men and women. As stated later, the exclusion factors were 
set so strict that these cohorts could be considered healthy. We especially 
paid attention to effects of the intakes of sucrose, sweet beverages, cakes 
and confectionaries on plasma levels of glucose and insulin.

Ethics
This work has been approved by the Ethical committees of Showa 

Women’s University and NPO (non-profit organization) “International 
projects on food and health” and has been carried out in accordance with 
The Code of Ethics of the World Medical Association (Declaration of 
Helsinki) for experiments.

Methods
We asked male and female acquaintances older than 50 years old 

and male and female college students to participate in the experiments. 
Acquaintances mean that these participants are personal friends of 
our group member. The sample sizes and ages of participants are as 
follows. Male (n=25 age; 60.8 ± 9.9) and female (n=39 age; 67.4 ± 7.5) 
acquaintances older than 50 years old and male (n=49 age; 20.7 ± 1.5) and 
female (n=47 age; 21.2 ± 0.7). Young males are students of Tokyo Institute 
of Technology and young females are students of Showa Women’s college. 
We did not ask premenopausal women to participate since data may be 
variable due to their hormonal influences so that sample sizes must be 
big to get statistically significant results. Dr. K. Matsuoka and K. Kato, 
who are internists, checked their health carefully and examined their 
blood samples then recruited them if there were no health problems 
such as diabetes, hypertension or not serious diseases experienced in the 
past. They did not smoke in the past. We also excluded people who took 
drugs for dyslipidemia, hyperglycemia, or hypertension. Doctors went to 
colleges to check health of participants. We collected blood samples early 
morning. Participants were asked not to eat anything after 21.00 PM the 
previous evening. Plasma specimens were collected for assays of blood 
parameters. We obtained an informed consent prior to conducting the 
protocol which had been approved by the Ethical Committee of Showa 
Women’s University and Saiseikai Shibuya Satellite Clinic.

Healthy participants were given self-administered diet history 
questionnaires and described answers on each item by recollection of diets 
they took (7 days dietary recall). We used a brief-type self-administered 
diet history questionnaire (BDHQ) by using which the Japanese Ministry 
of Health, Labour and Welfare reports national Nutrition Surveys. From 
these questionnaires, we calculated the intakes of energy, carbohydrate, 
fat, and protein.

Plasma factors were measured after plasma was separated from blood. 
Ethylenediaminetetraacetic acid (EDTA) was used as an anticoagulant. 
Blood glucose levels were measured by a hexokinase UV method. Insulin 
was measured by the CLEIA (chemiluminescent immunoassay) method. 
We also measured glycemic indexes after giving glucose and sucrose to 
participants, so that we did not use HbA1c as a marker of glycemia.

Lipid and lipoprotein concentrations such as total cholesterol, HDL 
(high density lipoprotein cholesterol), LDL (low density lipoprotein) 
cholesterol and TG (triglyceride) were determined using a Polychem 
Chemistry Analyzer (Polymedco Inc.). FFA (free fatty acid) and the 

concentrations of ω fatty acids such as arachidonic acid, DHA, and EPA 
were measured by a gas chromatography.

The thawed samples were deproteinized with acetonitrile followed by 
the amino acid analysis. Pre-column derivatization in the UF-Amino 
Station was automatically performed using an automated sample injector 
with the regent APDSTAG® (Wako Pure Chemical Industries, Ltd., Osaka 
Japan). Target free amino acids as derivatized compounds were separated 
under a reversed phase UHPLC condition and determined by the liquid 
chromatograph mass spectrometer.

Remnant lipoproteins (RLPs) were isolated from the serum by an 
immunoaffinity mixed gel containing anti-apolipoprotein A1 and anti-
apolipoprotein B100 monoclonal antibodies (Japan Immunoresearch 
Laboratories, Takasaki, Japan), and the cholesterol and triglyceride 
concentrations of the unbound fraction were measured as RLP cholesterol 
and RLP-triglyceride, respectively.

Statistics
The results are presented as means ± SEM. Statistical significance of 

the differences between groups was calculated according by one-way 
ANOVA. When ANOVA indicated a significant difference (p<0.05), the 
mean values were compared using Tukey’s least significant difference test 
at p<0.05. Spearman’s correlation tests were used to examine statistical 
significance. We did not use Altman-Bland plots for the study because in 
the present studies there were little correlations between foods uptakes 
and plasma parameters, so we thought Spearman’s tests would be enough.

Results
Young men (n=49) and women (n=47) or old men (n=25) and women 

(n=39) were recruited for the experiments. (Table 1).

BMIs of young and old men were significantly higher than those of 
young and old women. BMI of old men was higher than that of young 
men. Energy, protein and lipid intakes of men were higher than those of 
women. Old men and women took more energy, protein, and lipid than 
young men and women, respectively. Fasting blood glucose levels were 
higher in old men and women than in young men and women. Fasting 
blood glucose levels were especially high in old women. There was not 
difference in plasma levels of insulin in young and old men and women.

Table 2 shows that old men and women took more energy, various kinds 
of foods such as proteins, lipids, and carbohydrates and polyunsaturated 
fatty acids than young men or women. Men took more energy, foods and 
fatty acids than women regardless of age. Young and old women took 
more carbohydrates than young and old men, respectively.

There was a significant correlation between carbohydrate intake and 
plasma levels of insulin only in young women. No significant correlations 
existed between protein intake and total amino acids, lipid intake and 
total or LDL cholesterol, or carbohydrate intake and blood glucose levels 
in young and old men or women (Table 3).

Plasma levels of triglycerides, total and LDL cholesterol, and remnant 
cholesterol were higher in old men and women than in young men and 
women. Triglyceride levels were higher in old men than in old women. 
The results may be related to lower incidences of cardiovascular diseases in 
women, since levels of triglyceride are one of risk factors of cardiovascular 
diseases. Higher levels of HDL-cholesterol in young and old women 
compared to those of young and old men may suggest that women have 
lower incidence of thrombosis. Plasma levels of HDL cholesterol were 
higher in women than men. Plasma levels of poly unsaturated fatty acids 
such as EPA (eicosapentanoic acid), DHA (docosahexanoic acid), and 
arachidonic acid were higher in old men and women than young men and 
women (Table 4).
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a b c d statistical significances
Young men (n=49) Young women (n=47) Old men (n=25) Old women (n=39)

Age 20.7 ± 1.5 21.2 ± 0.7 60.8 ± 9.9 67.4 ± 7.5

a vs.c: p<0.01
a vs.d: p<0.01                
b vs.c: p<0.01
b vs.d: p<0.01           
c vs.d: p<0.01

Height (m) 1.72 ± 0.06 1.58 ± 0.05 1.69 ± 0.07 1.57 ±.06

a vs.b: p<0.01
a vs.d: p<0.01                   
b vs.c: p<0.01 
c vs.d: p<0.01

Weight (kg) 65.1 ± 8.9 51.4 ± 5.8 71.1 ± 13.1 50.6 ± 6.8

a vs.b: p<0.01
a vs.d: p<0.01               
b vs.c: p<0.01
c vs.d: p<0.01

BMI 22.1 ± 3.1 20.4 ± 1.6 24.9 ± 3.7 20.5 ± 2.5

a vs.b: p<0.01
a vs.c: p<0.01      
a vs.d: p<0.05 
b vs.c: p<0.01         
c vs.d: p<0.01

Energy intake (kcal/day) 1918 ± 554 1413 ± 407 2220 ± 544 1941 ± 535
a vs.b: p<0.01
b vs.c: p<0.01       
b vs.d: p<0.01

Protein intake (g/day) 67.9 ± 23.6 51.8 ± 17.6 83.8 ± 27.4 80.0 ± 27.3

a vs.b: p<0.01
a vs.c: p<0.05                       
b vs.c: p<0.01
b vs.d: p<0.01

Lipid intake (g/day) 58.7 ± 22.7 45.3 ± 13.5 63.8 ± 19.8 60.9 ± 20.9
a vs.b: p<0.01 
b vs.c: p<0.01
b vs.d: p<0.01

Carbohydrate intake (g/day) 264.2 ± 85.9 183.7 ± 61.8 268.0 ± 66.9 248.3 ± 76.9
a vs.b: p<0.01
b vs.c: p<0.01                     
b vs.d: p<0.01

Table 1: One -way ANOVA was used for evaluating statistical significance. a,b,c,d indicate values of young men and women or old men and women, 
respectively. p<0.05 was considered significant.

Food intakes a b c d

Young men (n=49)       Young women (n=47) Old men (n=24) Old women (n=39) Statistical 
significance

Energy kcal 1918 ± 554 1413 ± 407 2220 ± 544 1941 ± 535
a vs.b: p<0.01      
b vs.c: p<0.01           
b vs.d:p<0.01

Protein g 67.9 ± 23.6 51.8 ± 17.6 83.8 ± 27.4 80.0 ± 27.3

a vs.b: p<0.01  
a vs.c: p<0.05 
b vs.c: p<0.01     
b vs.d: p<0.01

Animal protein g 39.5 ± 18.2 30.4 ± 14.4 49.2 ± 20.5 47.4 ± 19.8 b vs.c: p<0.01 
b vs.d: p<0.01

Vegetable protein g 28.4 ± 9.1 21.4 ± 6.8 35.2 ± 9.3 32.6 ± 10.9

a vs.b: p<0.01            
a vs.c: p<0.05                                         
b vs.c: p<0.01            
b vs.d: p<0.01

Lipid g 58.7 ± 22.7 45.3 ± 13.5 63.8 ± 19.8 60.9 ± 20.9
a vs.b: p<0.01            
b vs.c: p<0.01                     
b vs.d: p<0.01

Animal lipid g 29.1 ± 14.5 21.2 ± 9.0 30.3 ± 13.0 29.0 ± 10.7
a vs.b: p<0.01           
b vs.c: p<0.01                      
b vs.d: p<0.01

Vegetable lipid g 29.7 ± 10.2 24.1 ± 7.3 33.6 ± 9.6 31.9 ± 11.9
a vs.b: p<0.05            
b vs.c: p<0.01                      
b vs.d:p<0.01

Saturated fatty acid g 16.8 ± 7.5 12.5 ± 4.5 16.5 ± 6.7 16.3 ± 5.6 a vs.b: p<0.01           
b vs.d: p<0.05

Monounsaturated 
fatty acid g 21.3 ± 8.5 16.8 ± 5.4 23.0 ± 7.2 21.6 ± 7.7

a vs.b: p<0.05           
b vs.c: p<0.01                      
b vs.d: p<0.05

Table 2: Energy and foods intakes in young and old men and women.
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Young men (n=49) Young women (n=47) Old men( n=25) Old women (n=39)
Protein intake vs Total amino acids -0.14 0.17 -0.27
Lipid intake vs Total cholesterol -0.14 0.18 0.16 0.24
Lipid intake vs LDL cholesterol -0.26 0.15 0.04 0.05
Carbohydrate intake vs Blood glucose -0.02 -0.12 0.06 0.13
Carbohydrate intake vs Plasma insulin -0.13   0.45** -0.08 0.09

Table 3: Correlations between foods intake and plasma parameters.

**p<0.01-Correlation coefficients and statistical significances were calculated by using Spearman’s correlation tests.

Polyunsaturated 
fatty acid g 13.6 ± 4.5 10.5 ± 3.2 15.9 ± 4.5 14.6 ± 5.3

a vs.b: p<0.01            
b vs.c: p<0.01                      
b vs.d: p<0.01

n-3 fatty acid g 2.5 ± 0.9 2.0 ± 0.8 3.4 ± 1.2 3.1 ± 1.4

a vs.c: p<0.01             
a vs.d: p<0.05                                         
b vs.c: p<0.01 
b vs.d: p<0.01

n-6 fatty acid g 11.1 ± 3.7 8.5 ± 2.5 12.5 ± 3.4 11.4 ± 4.0
a vs.b: p<0.01           
b vs.c: p<0.05                      
b vs.d: p<0.05

Cholesterol mg 358 ± 166 309 ± 141 461.1 ± 177 440 ± 188 b vs.c: p<0.01 
b vs.d: p<0.01

Carbohydrate g 264.2 ± 85.9 183.7 ± 61.8 268.0 ± 66.9 248.3 ± 76.9
a vs.b: p<0.01            
b vs.c: p<0.01                      
b vs.d: p<0.01

Table 4: Plasma levels of lipids in young men and women or old men and women.
a b c d Statistical significances

Young men (n=49)       Young women (n=47) Old men (n=25) Old women (n=39)

TG (mg/dl) 75.7 ± 29.9 55.4 ± 29.0 124.6 ± 70.0 88.2 ± 54.8

a vs.c: p<0.01
b vs.c: p<0.01
b vs.d: p<0.01
c vs.d: p<0.01

HDL-Cho (mg/dl) 60.3 ± 11.4 71.3 ± 12.8 63.4 ± 14.3 75.3 ± 16.6
a vs.b: p<0.01
a vs.d: p<0.01
c vs.d: p<0.01

LDL-Cho (mg/dl) 104.9 ± 23.8 96.3 ± 23.6 128.4 ± 25.7 138.5 ± 33.4

a vs.c: p<0.01
a vs.d: p<0.01
b vs.c: p<0.01
b vs.d: p<0.01

T-Cho (mg/dl) 174.0 ± 24.0 177.1 ± 29.9 217.1 ± 28.0 232.6 ± 34.5

a vs.c: p<0.01
a vs.d: p<0.01
b vs.c: p<0.01
b vs.d: p<0.01

RLP-Cho (mg/dl) 2.7 ± 1.2 3.0 ± 1.5 6.2 ± 5.9 5.5 ± 3.2

a vs.c: p<0.01
a vs.d: p<0.01
b vs.c: p<0.01
b vs.d: p<0.01

DHLA (μg/ml) 33.4 ± 7.8 28.8 ± 8.3 39.2 ± 12.7 38.5 ± 12.6 b vs.c: p<0.01
b vs.d: p<0.01

AA (μg/ml) 168.9 ± 37.1 172.1 ± 28.9 224.2 ± 53.6 215.6 ± 60.0

a vs.c: p<0.01
a vs.d: p<0.01
b vs.c: p<0.01
b vs.d: p<0.01

EPA (μg/ml) 28.2 ± 17.8 31.2 ± 19.5 88.7 ± 50.0 45.4 ± 29.1

a vs.c: p<0.01
a vs.d: p<0.01
b vs.c: p<0.01
b vs.d: p<0.01
c vs.d: p<0.01

DHA (μg/ml) 79.8 ± 22.6 83.0 ± 21.0 157.2 ± 50.9 136.0 ± 28.3

a vs.c: p<0.01
a vs.d: p<0.01
b vs.c: p<0.01
b vs.d: p<0.01
c vs.d: p<0.01

EPA/AA 0.17 ± 0.11 0.18 ± 0.11 0.41 ± 0.21 0.31 ± 0.14

a vs.c: p<0.01
a vs.d: p<0.01
b vs.c: p<0.01
b vs.d: p<0.01
c vs.d: p<0.01

TG: Triglyceride; HDL-Cho: HDL-cholesterol; LDL-Cho: LDL-cholesterol; T-Cho: Total cholesterol; RLP-Cho:  Remnant cholesterol; DHLA: Dihomo γ 
linoleinic acid; AA: Arachidonic acid; EPA: Eicosapentanoic acid; DHA: Docosahexanoic acid.
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Young men 
(n=49)

Young 
women 
(n=47)

Old men 
(n=25)

Old 
women 
(n=39)

Sucrose and Sweet 
beverage vs Blood 
glucose

0.29* 0.09 0.10 0.04

Cakes and 
Confectionaries vs 
Blood glucose 

0.01 -0.11 -0.38 0.08

Sucrose and Sweet 
beverage vs Insulin 0.27 -0.10 -0.08 0.00

Cakes and 
Confectionaries vs 
Insulin

0.23 0.13 0.42* -0.17

Table 5: Correlations of intakes of sucrose and sweet beverage or cakes 
and confectionaries with blood glucose or insulin levels.

*p<0.05, Spearman’s correlation tests. Sweet beverage means the amounts 
(g) of sweeteners in the drinks.

Figure 1: Relationship between the intakes of sucrose and sweet 
beverage with blood glucose levels in young people.

Figure 2: Relationship between the intakes of sucrose and sweet 
beverage with plasma insulin levels in young people.

Blood glucose levels increased with the intakes of sucrose and sweet 
beverage only in young men and plasma levels of insulin increased with 
the intakes of cakes and confectionaries only in old men (Table 5) (Figure 1).

The intakes of sucrose and sweet beverage resulted in increase in blood 
glucose levels in young men. The reexaminations of two young men whose 
glucose levels were lower than 60 mg/dl indicated that the data were in a 
range of normal fluctuation of glucose levels (Figure 2).

The intakes of sucrose and sweet beverage did not affect plasma insulin 
levels in young people (Figure 3).

The intakes of sucrose and sweet beverage did not influence blood 
glucose levels in old people (Figure 4).

The intakes of sucrose and sweet beverage did not affect plasma levels 
of insulin in old people.

Discussion
As stated in introduction, women and men are not only different in 

physiology but different in morbidity and mortality in cardiovascular, 
respiratory, musculoskeletal, immunological, gastrointestinal, neurological 
and renal diseases.

As to diseases related to obesity, the impact of obesity on the 
development of cardiovascular diseases seems to be greater in women 
than men as shown in Framingham Heart study [17]. In this study, 
the age-adjusted relative risk (RR) for new hypertension was highly 
associated with overweight status (men: RR, 1.46; women: RR, 1.75). New 
hypercholesterolemia and diabetes mellitus were less highly associated 
with excess adiposity. The age-adjusted RR for cardiovascular disease 
was increased among those who were overweight (men: 1.21 [1.05-1.40]; 
women: 1.20 [1.03-1.41]) and the obese (men: 1.46 [1.20-1.77]; women: 
1.64 [1.37-1.98]).

In the present research we compared various foods intake, BMI, plasma 
levels of lipids and amino acids among healthy young men and women 
and old men and women.

Type 2 diabetes mellitus (T2DM) is considered to be closely related 
to obesity. There is a 3-fold excess fatal coronary artery diseases risk in 
women with T2DM compared with non-diabetic women [18]. Women 
with T2DM have higher adjusted hazard ratio of fatal coronary heart 
disease compared with men [19].

These data clearly show that there are gender differences in pathogenesis 
of diseases related to foods intakes.

Roles of various food intakes on health are complicated. One of the 
reasons may be that effects of various food intakes on body constituents 
may be different by age and gender. 

Glycemic index (GI) is a simple factor proposed by Jenkins et al. in 
1981 [20,21] which is defined as the area under the blood glucose curve 
measured two hours after consuming 50 g of test carbohydrates in relation 
to 50 g of glucose. We found that GI is influenced markedly by age and 
gender [12-14].

Rasmusen OW et al. [22] gave bread or rice to non-insulin depended 
diabetic patients and showed that there were no differences in insulin-
response areas between two groups and that GI of rice for males and 
females was similar. In Danish studies, GI was shown to be directly related 
to changes in total cholesterol in men but the association of GI and total 
cholesterol was shown to be inverse in women [23].
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Figure 3: Relationship between the intakes of sucrose and sweet 
beverage with blood glucose levels in old people.

Figure 4: Relationship between the intakes of sucrose and sweet 
beverage with plasma levels of insulin in old people.

More surprising data were reported from Japan that the hazard rations 
of total stroke comparing the highest and the lowest quartiles of dietary 
GI were 0.78 in men and 2.09 in women. Such strong association was 
observed in women concerning the risk of ischemic stroke [24].

Using a meta-analysis, high dietary GL (glycemic load) and GI were 
shown to have significantly increased the risk of CHD in women but not 
in men [25].

Such data indicate that effects of foods intakes on health depend upon 
gender and women’s health seems to be more influenced by foods than men.

So it is important to examine female samples more precisely than 
before GI is influenced by many factors. Especially sensitivity to insulin 

contributes to GI values. We have shown that GI of glucose of old men is 
153 when GI of glucose was set 100. Also GI of young women to sucrose 
was very low. These results may be due to high sensitivity to insulin and 
higher release of insulin in young men and women when carbohydrate 
was taken.

Recently, a net weight loss at 12 months from a 30 s active intervention 
by primary care physicians has been reported [26]. These results indicate 
that a precise knowledge and advice of obesity are important to reduce 
weight for obese people.

In regard to gender and age differences, metabolome studies were 
developed [27]. Total cholesterol in gender and age were identified as the 
principal factors explaining metabolome variability. Some metabolites 
were known to be higher in men than in women such as branched 
chain amino acids. Age-related changes in the concentrations of various 
metabolites have been observed [28].

In the present studies we examined differences of lipids, amino acids, 
blood glucose and insulin levels in young and old men and women. These 
parameters were used in relation to BMI so examinations were not as 
extensive as metabolome studies. 

As shown in Table 3, plasma levels of triglycerides, LDL cholesterol 
or remnant cholesterol were higher in old people than in young people. 
We speculate impairments of lipid metabolism in older people. As well 
known, the prevalence of cardiovascular diseases is higher with age. 
When cross sectional studies that generated measurements of coronary 
atherosclerosis using state of art CT in individuals in Tsimane society in 
the Amazon region of Bolivia were performed atherosclerosis occurred 
when sedentary life style was absent [29].

Age seems to be the strongest risk factor among various risk factors 
measured and these observations suggest that atherosclerosis commences 
and progresses with age in healthy young adults. Our results confirm 
these contentions and plasma levels of factors related to atherosclerosis 
are shown to increase with age.

The present data indicate that intakes of proteins, lipids, and 
carbohydrate had nothing to do with plasma levels of total amino 
acids, lipids, or blood glucose levels in young and old men and women. 
Carbohydrate intakes resulted in increase in plasma levels of insulin only 
in young women.

As to intakes of sucrose, sweet beverage, cakes and confectionaries, 
we showed that BMI was not influenced [12]. Plasma levels of insulin 
increased after the intakes of sucrose and sweet beverage only in young 
men and plasma levels of blood glucose increased after the uptakes of 
cakes and confectionaries only in old men. Probably, insulin release did 
not increase upon increased intakes of sucrose in young men, and in old 
men insulin release increased upon intakes of cakes so that blood glucose 
levels did not increase.

Since plasma levels of insulin seem to be an indicator of obesity, the 
intakes of sucrose and sweet beverage may not result in increase in BMI in 
healthy young and old people [30].

As to the treatment of obesity, counseling by using individual and 
group session, low-calorie diet, physical activity such as aerobic activity, 
behavioral therapy such as daily monitoring of food intake and physical 
activity are recommended [31].

For achieving the effective weight loss, we must know basic parameters 
such as BMI, various food intakes, plasma levels of various parameters 
affecting body weight in healthy young and old men and women. The data 
presented in this article may be valuable to design new approaches to the 
prevention and treatment of obesity.

http://dx.doi.org/10.16966/2380-5528.134
http://dx.doi.org/10.16966/2380-5528.134


 
Sci Forschen

O p e n  H U B  f o r  S c i e n t i f i c  R e s e a r c h

Citation: Shimizu F, Ishii Y, Ogawa M, Takao T, Matsuoka K, et al. (2017) Age and Gender Influence Differently on Various Foods Intakes, Body 
Mass Index (BMI), and Levels of Various Plasma Parameters in Young and Old Men and Women in Japan. Obes Open Access 4(1): doi http://dx.doi.
org/10.16966/2380-5528.134

Open Access

7

Acknowledgments
Experiments were designed and performed by all of the authors. AT 

wrote the manuscript. Statistical analyses were done by TT. All authors 
read the manuscript and approved the final version. All the authors had 
responsibilities for the final content. No conflicts of interest for any 
author.

Financial Support
This study was supported by grants by NPO “International Projects on 

Food and Health.”

References 
1. Klein SL, Schiebinger L, Stefanick ML, Cahill L, Danska J, et al. (2015) 

Opinion: Sex inclusion in basic research drives discovery. Proc Natl 
Acad Sci U S A 112: 5257-5258.

2. Clayton JA (2016) Studying both sexes: a guiding principle for 
biomedicine. FASEB J 30: 519-524.

3. Avery E, Clark J (2016) Sex-related reporting in randomized controlled 
trials in medical journals. Lancet 388: 2839-2840.

4. The Global BMI mortality collaboration (2016) Body-mass index and 
all cause mortality: individual participant-data meta-analysis of 239 
prospective studies in four continents. Lancet 388: 775-786.

5. Mann J, McLean R, Skeaff M, Morenga L (2014) Low carbohydrate 
diets: going against the grain. Lancet 384: 1479-1480.

6. Chowdhury R, Warnakula S, Kunutsor S, Crowe F, Ward HA, et al. 
(2014) Association of dietary, circulating, and supplement fatty acids 
with coronary risk: a systematic review and meta-analysis. Ann Intern 
Med 160: 398-406.

7. Bueno NB, de Melo IS, de Oliveira SL, da Rocha Ataide T (2013) Very-
low-carbohydrate ketogenic diet v. low-fat diet for long-term weight 
loss: a meta-analysis of randomised controlled trials. Br J Nutr 10: 
1178-1187.

8. Nordic Council of Members (2014) Nordic Nutrition Recommendations 
2012: integration of nutrition and physical activity, 5th edition. 
Copenhagen. Nordic Council of Ministers.

9. Te Morenga L, Mallrd S, Mann J (2013) Dietary sugars and body 
weight: systematic review and meta analyses of randomized and 
controlled trials and cohort studies. BMJ 346: e7492.

10. Hooper L, Abdelhamid A, Moore HJ, Douthwaite W, Skeaf CM, et al. 
(2012) Effect of reducing total fat intake on body weight: systemtic 
review and meta-analysis of randomized controlled trials and cohort 
studies. BMJ 345: e7666.

11. Takada A, Ishii Y, Shimizu F, Ogawa M, Takao T (2016) Gender and 
age differences of glycemic index in Japanese old men, young men 
and women. Integr Food Nutr Metab 4: 1-3.

12. Shimizu F, Ishii Y, Ogawa M, Takao T, Matsuoka K, et al. (2017) 
Relationship between Various Food Uptakes and Body Mass Index 
(BMI) in Japanese Young and Old Men and Women. J Clin Nutr 
Diet 3: 2.

13. Takao T, Ogawa M, Ishii Y, Shimizu F, Takada A (2016) Different 
glycemic responses to sucrose and glucose in old and young male 
adults. J Nutr Food Sci 6: 460.

14. Ishii Y, Shimizu F, Ogawa M, Takao T, Takada A (2016) Gender 
differences in foods uptakes, glycemic index, BMI, and various 
plasma parameters between young men and women in Japan. Integr 
Food Nutr Metab 3: 427-430.

15. Legato MJ, Johnson PA, Manson JA (2016) Consideration of sex 
differences in medicine to improve health care and patients outcomes. 
JAMA 316: 1865-1866.

16. Avery E, Clark J (2016) Sex-related reporting in randomised controlled 
trials in Medical journal. Nature 389: 2839-2840.

17. Wilson PW, D’Agostino RB, Sullivan L, Parise H, Kannel WB (2002) 
Overweight and obesity as determinants of cardiovascular risk: the 
Framingham experience. Arch Intern Med 162: 1867-1872.

18. Manson JE, Colditz GA, Stampfer MJ, Willett WC, Krolewski AS, et 
al. (1991) A prospective study of maturity-onset diabetes mellitus and 
risk of coronary heart disease and stroke in women. Arch Intern Med 
151: 1141-1147.

19. Juutilainen A, Kortelainen S, Lehto S, Ronnemaa T, Pyorala K, et al. 
(2004) Gender difference in the impact of type 2 diabetes on coronary 
heart disease risk. Diabetes Care 27: 2898-2904.

20. Jenkins DJ, Wolever TM, Taylor RH, Barker H, Fielden H, et al. (1981) 
Glycemic index of foods: a physiological basis for carbohydrate 
exchange. Am J Clin Nutr 34: 362-366.

21. Jenkins DJ, Ghafari H, Wolever TM, Taylor RH, Jenkins AL, et al. 
(1982) Relationship between rate of digestion of foods and post-
prandial glycaemia. Diabetologia 22: 450-455.

22. Rasmussen OW, Gregersen S, Dørup J, Hermansen K (1992) Blood 
glucose and insulin responses to different meals in non-insulin-
dependent diabetic subjects of both sexes. Am J Clin Nutr 56: 712-715.

23. Oxlund AL, Heitmann BL (2006) Glycaemic index and glycaemic load 
in relation to blood lipids - 6 years of follow-up in adult Danish men and 
women. Public Health Nutr 9: 737-745.

24. Oba S, Nagata C, Nakamura K, Fujii K, Kawachi T, et al. (2010) Dietary 
glycemic index, glycemic load, and intake of carbohydrate and rice in 
relation to risk of mortality from stroke and its subtypes in Japanese 
men and women. Metabolism 59: 1574-1582. 

25. Dong JY, Zhang YH, Wang P, Qin LQ (2012) Meta-analysis of 
dietaryglycemic load and glycemic index in relation to risk of coronary 
heart disease. Am J Cardiol 109: 1608-1613. 

26. Aveyard P, Lewis A, Tearne S, Hood K, Christian-Brown A, et al. 
(2016) Screening and brief intervention for obesity in primary care :a 
parallel, two-arm, randomized trial. Lancet 388: 2492-2500.

27. Yu Z, Zhai G, Singmann P, He Y, Xu T, et al. ( 2012) Human serum 
metabolic profiles are age dependent. Aging Cell 11: 960-967. 

28. Mielke MM, Bandaru VVR, Han DF, Resnick SM, Ferrucci L, et 
al. (2015) Factors affecting longitudinal trajectories of plasma 
sphingomyelins: the Baltimore Longitudinal Study of Aging. Aging Cell 
14: 112-121. 

29. Kaplan H, Thompson RC, Trumble BC, Wann LS, Allam AH, et al. 
(2017) Coronary atherosclerosis in indigenous South American 
Tsimane: a cross-sectional cohort study. Lancet 389: 1730-1739. 

30. Taubes G (2013) Which one wil make you fat? Sci Am 309: 60-65.

31. Heymsfield SB, Wadden TA (2017) Mechanisms, pathophysiology, 
and management of obesity. N Engl J Med 376: 254-266.

http://dx.doi.org/10.16966/2380-5528.134
http://dx.doi.org/10.16966/2380-5528.134
https://www.ncbi.nlm.nih.gov/pubmed/25902532
https://www.ncbi.nlm.nih.gov/pubmed/25902532
https://www.ncbi.nlm.nih.gov/pubmed/25902532
https://www.ncbi.nlm.nih.gov/pubmed/26514164
https://www.ncbi.nlm.nih.gov/pubmed/26514164
https://www.ncbi.nlm.nih.gov/pubmed/27979393
https://www.ncbi.nlm.nih.gov/pubmed/27979393
https://www.ncbi.nlm.nih.gov/pubmed/27423262
https://www.ncbi.nlm.nih.gov/pubmed/27423262
https://www.ncbi.nlm.nih.gov/pubmed/27423262
https://www.ncbi.nlm.nih.gov/pubmed/25390561
https://www.ncbi.nlm.nih.gov/pubmed/25390561
https://www.ncbi.nlm.nih.gov/pubmed/24723079
https://www.ncbi.nlm.nih.gov/pubmed/24723079
https://www.ncbi.nlm.nih.gov/pubmed/24723079
https://www.ncbi.nlm.nih.gov/pubmed/24723079
https://www.ncbi.nlm.nih.gov/pubmed/23651522
https://www.ncbi.nlm.nih.gov/pubmed/23651522
https://www.ncbi.nlm.nih.gov/pubmed/23651522
https://www.ncbi.nlm.nih.gov/pubmed/23651522
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0051979/
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0051979/
https://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0051979/
https://www.ncbi.nlm.nih.gov/pubmed/23220130
https://www.ncbi.nlm.nih.gov/pubmed/23220130
https://www.ncbi.nlm.nih.gov/pubmed/23220130
https://www.ncbi.nlm.nih.gov/pubmed/23220130
http://www.oatext.com/pdf/IFNM-4-166.pdf
http://www.oatext.com/pdf/IFNM-4-166.pdf
http://www.oatext.com/pdf/IFNM-4-166.pdf
https://clinical-nutrition.imedpub.com/relationship-between-various-food-uptakes-and-body-mass-index-bmi-in-japanese-young-and-old-men-and-women.php?aid=18770
https://clinical-nutrition.imedpub.com/relationship-between-various-food-uptakes-and-body-mass-index-bmi-in-japanese-young-and-old-men-and-women.php?aid=18770
https://clinical-nutrition.imedpub.com/relationship-between-various-food-uptakes-and-body-mass-index-bmi-in-japanese-young-and-old-men-and-women.php?aid=18770
https://clinical-nutrition.imedpub.com/relationship-between-various-food-uptakes-and-body-mass-index-bmi-in-japanese-young-and-old-men-and-women.php?aid=18770
https://www.omicsonline.org/open-access/different-glycemic-responses-to-sucrose-and-glucose-in-old-and-young-male-adults-2155-9600-1000460.php?aid=66899
https://www.omicsonline.org/open-access/different-glycemic-responses-to-sucrose-and-glucose-in-old-and-young-male-adults-2155-9600-1000460.php?aid=66899
https://www.omicsonline.org/open-access/different-glycemic-responses-to-sucrose-and-glucose-in-old-and-young-male-adults-2155-9600-1000460.php?aid=66899
http://www.oatext.com/pdf/IFNM-3-163.pdf
http://www.oatext.com/pdf/IFNM-3-163.pdf
http://www.oatext.com/pdf/IFNM-3-163.pdf
http://www.oatext.com/pdf/IFNM-3-163.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27802499
https://www.ncbi.nlm.nih.gov/pubmed/27802499
https://www.ncbi.nlm.nih.gov/pubmed/27802499
https://www.ncbi.nlm.nih.gov/pubmed/12196085
https://www.ncbi.nlm.nih.gov/pubmed/12196085
https://www.ncbi.nlm.nih.gov/pubmed/12196085
https://www.ncbi.nlm.nih.gov/pubmed/2043016
https://www.ncbi.nlm.nih.gov/pubmed/2043016
https://www.ncbi.nlm.nih.gov/pubmed/2043016
https://www.ncbi.nlm.nih.gov/pubmed/2043016
https://www.ncbi.nlm.nih.gov/pubmed/15562204
https://www.ncbi.nlm.nih.gov/pubmed/15562204
https://www.ncbi.nlm.nih.gov/pubmed/15562204
https://www.ncbi.nlm.nih.gov/pubmed/6259925
https://www.ncbi.nlm.nih.gov/pubmed/6259925
https://www.ncbi.nlm.nih.gov/pubmed/6259925
https://www.ncbi.nlm.nih.gov/pubmed/1414972
https://www.ncbi.nlm.nih.gov/pubmed/1414972
https://www.ncbi.nlm.nih.gov/pubmed/1414972
https://www.ncbi.nlm.nih.gov/pubmed/16925879
https://www.ncbi.nlm.nih.gov/pubmed/16925879
https://www.ncbi.nlm.nih.gov/pubmed/16925879
https://www.ncbi.nlm.nih.gov/pubmed/20303126
https://www.ncbi.nlm.nih.gov/pubmed/20303126
https://www.ncbi.nlm.nih.gov/pubmed/20303126
https://www.ncbi.nlm.nih.gov/pubmed/20303126
https://www.ncbi.nlm.nih.gov/pubmed/22440121
https://www.ncbi.nlm.nih.gov/pubmed/22440121
https://www.ncbi.nlm.nih.gov/pubmed/22440121
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)31893-1/fulltext
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)31893-1/fulltext
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)31893-1/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/22834969
https://www.ncbi.nlm.nih.gov/pubmed/22834969
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4310757/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4310757/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4310757/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4310757/
https://www.ncbi.nlm.nih.gov/pubmed/28320601
https://www.ncbi.nlm.nih.gov/pubmed/28320601
https://www.ncbi.nlm.nih.gov/pubmed/28320601
https://www.ncbi.nlm.nih.gov/pubmed/28402780
https://www.ncbi.nlm.nih.gov/pubmed/28402780

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Ethics
	Methods
	Statistics
	Results
	Discussion
	Acknowledgments
	Financial Support
	References 
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Figure 1
	Figure 2
	Figure 3
	Figure 4

