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Calorie labeling is a recent initiative from the Saudi Food and Drug Authority (SFDA) aimed to reduce the prevalence of
noncommunicable diseases (NCDs) by influencing people to make healthier food choices when they eat out and can also help
people with weight disturbances to be more aware of their calorie intake. The present study aimed to investigate the association
between the use of calorie labeling on restaurant menus, calorie intake, weight concern, body weight perception, and weight-
control behaviors among young women. A quasi-experimental study was conducted among female students at a university
restaurant. Participants were assigned to two groups: food menus with (experimental group) and without (control group) calorie
labeling. The logistic regression model assessed the predictors of using calorie information separately for the experimental and
control groups. Calorie labeling had a significant effect on reducing calorie consumption in the experimental group by 59 calories
compared to the control group. The higher weight concern in the control group (OR = 0.410; 95% CI 0.230-0.730; P <0.002) was a
predictor for using calorie information. The experimental group had higher weight concern (OR =1.530; 95% CI 1.107-2.115;
P <0.01) and body weight perception (OR =4.230; 95% CI 1.084-6.517; P <0.038) and lower calorie intake (OR = 1.005; 95% CI
1.001-6.517; P <0.008) predictors for using calorie information. Weight-control behaviors did not significantly predict the use of
calorie information in the groups. Calorie labeling might increase the weight disturbances among young females. More in-
vestigation is needed across various populations to gain a better understanding of calorie labeling as an effective food choice
among people who are vulnerable to weight disturbances or already have weight disorders.

1. Introduction

Obesity is an excessive accumulation of fat inside the body’s
tissues, which is harmful to a person’s health. It has been
classified as a chronic disease and a major public health
problem [1] as it increases people’s susceptibility to many
chronic diseases such as cancers and cardiovascular diseases.
These diseases account for approximately 71% of deaths
worldwide [2]. Globally, studies have shown that obesity
rates have risen dramatically, nearly tripling between 1975
and 2016. In 2016, more than 1.9 billion adults were
overweight and more than 650 million people were obese
[2]. If no action is taken to counter the spread of obesity, it is
estimated that approximately half of the world’s population
will be overweight or obese by 2030 [3].

Saudi Arabia has witnessed significant cultural devel-
opment over the last few decades, which has led to a dif-
ference in lifestyle, an increase in the prevalence of obesity to
33.7%, and an increase in the proportion of overweight
inhabitants by 68.2% [4]. Thus, obesity has become a major
public health concern, and seven of ten people in Saudi
Arabia are either obese or overweight [5]. This is attributed
to the spread of sit-down restaurants, fast-food restaurants,
coffee shops, and home delivery services, which contribute
to a higher calorie intake than the daily requirement.

In recent years, many government initiatives have
emerged that aim to raise public health awareness among
individuals and communities. In addition, they addressed
the quality of food required to help reduce the prevalence of
obesity among citizens and maintain healthy lifestyles. One


mailto:halaalotaibi5m@gmail.com
https://orcid.org/0000-0002-4585-5120
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2021/4041451
ASUS
Highlight


Hindawi

Journal of Nutrition and Metabolism
Volume 2021, Article ID 5591697, 8 pages
https://doi.org/10.1155/2021/5591697

Research Article

Hindawi

Dietary Vitamin C and Age-Induced Lipid and Hormonal Metabolic
Changes in a Humanized Mouse Model Not Synthesizing Vitamin C
and Producing Lipoprotein(a) [Gulo (—/-); Lp(a)+]

Lei Shi, Matthias Rath, and Aleksandra Niedzwiecki

Dr. Rath Research Institute, 5941 Optical Ct, San Jose, California 95138, USA

Correspondence should be addressed to Aleksandra Niedzwiecki; author@drrath.com

Received 2 March 2021; Revised 2 June 2021; Accepted 5 June 2021; Published 16 June 2021

Academic Editor: Eric Gumpricht

Copyright © 2021 Lei Shi et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

The lack of ability to produce vitamin C innately and the ability to synthesize human lipoprotein(a) (Lp(a)) are two unique
metabolic features present in humans, compared with most other animal species. The Gulo (-/-) and Lp(a)+ mouse model displays
these two features and is therefore suitable for the study of metabolic aspects relevant to human metabolism. It is a well-known fact
that vitamin C is essential in collagen synthesis, and in maintaining extracellular matrix integrity, as well as being a powerful
antioxidant and cofactor in many metabolic pathways, which makes it a critically important micronutrient for health and healthy
aging. In this study, we investigated the effects of a long-term intake of high and low doses of vitamin C on age-related metabolic
lipid and hormonal changes in young (eight to nine months), mid-aged (one year), and old (two years) Gulo (—/-) and Lp(a)+
mice. We observed that chronic vitamin C deficiency resulted in a less healthy metabolic lipid profile, impaired serum insulin-like
growth factor (IGF-1), and sex-hormones secretion, all of which can accelerate the development of various pathological conditions
in the aging process. The most susceptible to the negative impact of vitamin C deficiency were the young (eight to nine months)
and old (two years) mice. Our study conducted in this humanized mouse model indicates that sustained adequate vitamin C intake
is essential in maintaining a healthier metabolic profile, important in preventing age-related pathologies throughout the

aging process.

1. Introduction

One of the distinct features of human metabolism compared
with about 99% of other animals is the lack of internal
vitamin C synthesis and the production of human
lipoprotein(a).

Humans and a few animal species, including nonhuman
primates and guinea pigs, are not able to manufacture vi-
tamin C internally, owing to a loss of gene coding for
L-gulonolactone oxidase. At the same time, humans, unlike
the majority of animals, with only few exceptions (primates,
guinea pigs, and hedgehogs) can synthesize lipoprotein(a)
(Lp(a)). Lp(a), a variant of low-density lipoprotein (LDL),
has been associated with the development of coronary heart
disease and proven to be an atherosclerosis risk factor [1].
The Lp(a) molecule contains LDL, linked by a disulfide

bridge to a large protein, apolipoprotein(a) (apo(a)), making
it more adhesive, and its vascular deposition parallels the
progression of atherosclerosis [2, 3].

These two unique aspects of human metabolism appear
related, since internal production of Lp(a), which occurred
about 60 million years ago in our primate ancestors, co-
incided with a loss of the ability to synthesize vitamin C
innately. In the most rational explanation of these over-
lapping genetic events, Rath and Pauling proposed [4] that
Lp(a) functions as a physiological surrogate for vitamin C. It
aims primarily at protecting the integrity of the vascular wall
compromised by vitamin C deficiency, through its vascular
deposition. In this function, vascular deposits could prevent
the deadly consequences of blood loss from scurvy [4].
However, with sustained long-term vitamin C deficiency,
various pathological conditions develop, leading to
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Houttuynia cordata Thunb. (plukaow in Thai language) exhibits several biological properties, and many products of H. cordata are
therefore commercially available for human consumption, such as fermented juice or tablets as food supplements. This study
aimed to investigate the antidiabetic effects of fermented H. cordata (HC) in high-fat diets and streptozotocin-induced diabetic
rats. Oral administration of HC at a dose of 100 mg/kg.bw not only maintained bodyweight, food intake, and water consumption
but also reduced blood glucose levels and improved glucose tolerance ability in the diabetic rats. Moreover, HC also decreased
oxidative stress markers in serum and inflammatory-related mediators in pancreas tissues, indicating the improvement of
pancreatic beta-cell function in the diabetic rats. In order to clarify the mechanism of HC, the effects of ethanolic extract of HC
(HCE) on insulin resistance were determined in 3T3-L1 adipocytes. FHE could recover glucose uptake and decrease lipolysis in
palmitate-treated 3T3-L1 adipocytes. Taken together, these results demonstrate that HC can improve diabetic symptoms by
enhancing insulin sensitivity, reducing oxidative stress, and suppressing inflammation.

1. Introduction

Type 2 diabetes mellitus is dramatically increasing world-
wide and causes morbidity and mortality, as well as eco-
nomic burdens on countries [1]. Epidemiologic studies have
demonstrated the relationship between an increased inci-
dence of type 2 diabetes and obesity-associated insulin re-
sistance [2]. High accumulation of fat in adipose tissue plays
an important role in chronic low-grade inflammation,
leading to an increase in proinflammatory cytokine pro-
duction [3]. These proinflammatory cytokines can also re-
duce insulin sensitivity in adipocytes, which cause the release
of free fatty acids into the bloodstream [4-6]. Consequently,
free fatty acids, especially palmitate, can induce muscle cells

and liver cells to become insulin resistant, resulting in hy-
perglycemia [7, 8]. The goal of treating diabetes as a medical
condition is to reduce blood glucose levels, which can
prevent or delay the occurrence of complications relating to
the disease [9]. Nevertheless, common types of oral medi-
cation used for the treatment of diabetes have demonstrated
side effects and caused adverse reactions [10]. Currently,
many herbal medicines have been recommended for the
prevention and treatment of diabetes, in addition to con-
ventional medication [11].

Houttuynia cordata Thunb., commonly known in Thai as
plukaow, is a natural herb indigenous to local areas of
Northern Thailand that is used in cooking in the region. It
has been recognized in folk medicine for being used to
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The prevalence of stunting among children in Uganda and Sub-Saharan Africa is still high, and if Uganda is to achieve the food-
related Sustainable Development Goals (SDGs), it must urgently invest in improving nutrition and sanitation. In a food rich area
like Bushenyi, chronic undernutrition could be due to several other factors than mere scarcity of food. The Objective(s). This study
was carried out to determine the prevalence and socioclinical factors responsible for chronic undernutrition (stunting) among
preschool children aged 1-5 years in selected Health facilities in Bushenyi district. Methodology. This was a cross-sectional study
assessing the prevalence of stunting and its associated factors among children aged 1-5 years attending selected health centers in
Bushenyi District. Data was collected using a pretested questionnaire, taking anthropometric measurements (height/length), and
stool analysis for eggs of soil-transmitted helminthes. Prevalence of stunting was presented as percentages. Logistic regression
with adjusted prevalence ratio was performed to test the association between the sociodemographic and clinical factors and
stunting at bivariate levels of analysis. Results. Most of the children were female, with a median age of 2.1 years and resided in
semiurban areas of Bushenyi with their parents. Prevalence of stunting was 89.3%. Only 10.7% of the children were infested with
soil-transmitted helminthes. Children likely to be stunted were those who drank unboiled water and were exclusively breastfed.
Conclusion. There is a high prevalence of chronic malnutrition in Bushenyi district associated with parents’/care takers’ low level
of knowledge.

1. Introduction

Under nutrition is an underlying cause of over half of child
deaths. It is associated with lower school enrollment and
poor cognitive functioning among children with subsequent
effects on performance, and social wellbeing of communities
in developing countries like Uganda [1]. Undernutrition
indicators include wasting, stunting, and underweight.
Stunting or low height-for-age (HAZ) is a good indicator of
undernutrition and represents a status of chronic nutritional
stress in children [2].

In 2010, it was estimated that 171 million preschool aged
children were stunted; 95% of whom lived in developing
countries [3]. In Uganda, data from the 2016 Uganda De-
mographic and Health Survey indicate that 3 in 10 children
under the age of 5 are stunted [4]. The proportion of stunted
children is highest in Western Uganda with a prevalence of
34.9% [5].

Despite the high levels of malnutrition, 89% of Uganda is
defined by the Food and Agricultural Organization (FAO) as
being food secure with the Northern and Eastern parts being
most vulnerable to food insecurity [6, 7]. However, the
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