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1. Abstract
Many people are becoming more interested in their health. Every day, to increase their
resistance against many diseases (including hypertension, diabetes, and obesity) and to keep
healthy, people eat nutrients in the form of vegetables and fruits. Therefore, research into
extracts from many kinds of vegetables and fruits is in progress, and the anti-inflammatory,
anti-aging, and antioxidant effects that occur by various mechanisms are being revealed. The
study of extracts from berries is well under way. There are many kinds of berries (including
blueberries, acai, aronia, and marqui berries), and they are known as the most antioxidant-rich
fruits, containing anthocyanin and various vitamins. In addition to their antioxidant effects,
berries are known to increase immunity, reduce eye fatigue, regenerate signal transference
in brain nerve cells, and help improve memory. Herein, we focus on the anti-inflammatory
effects of berries, rather than the antioxidant activity that is already widely known.
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3. Introduction
Since a long time ago, people all over the world have used
natural drugs to treat diseases such as hypertension, diabetes, and
inflammation [1-3]. Natural drugs are ingredients extracted from
plants and trees. Recently, many people have begun to care more
about their health [1] and have started taking health supplements.
Many companies are attempting to make nutraceuticals, which
are foods made mainly of ingredients extracted from plants.
These have excellent effects on the anti-cancer, anti-diabetes
(type 2), anti-hypertension, and antioxidant functions of the
body [4-7]. The compounds that the plants have in common
are polyphenols, anthocyanin, and flavonoids. These ingredients
are being studied by many researchers [1]. Traditional medical
methods using plant extracts are particularly well known in the
East, and these traditional medicines and treatments with plant
extracts have recently become a focus of scientific and clinical
interest [8].
Inflammation is characterized as a general response to tissue
damage caused by various harmful stimuli from biological,

chemical, or physical factors. In previous studies, inflammation has
been shown to activate various signaling pathways, such as those
involving the Janus-activated kinase (JAK), phosphatidylinositol3-kinase (PI3K), and mitogen-activated protein kinase (MAPK)
families, in mammalian cells [ref]. In chronic inflammation,
cytokines (IL-4, IL-5), chemokines, NF-κB, signal transducer
and activator of transcription 3 (STAT3), inducible nitric oxide
synthase (iNOS), and the cyclooxygenase enzyme (COX) are
activated. Chemical anti-inflammatory drugs are mainly effective
by suppressing the preceding mechanisms [9, 10]. Plant-derived
extracts work through signals similar to those of chemical antiinflammatory drugs [10]. Recently, the search for plant-derived
extracts has become a promising reality, and scientific research is
proving the efficacy of these extracts. This paper describes some
fruit extracts that have a working mechanism similar to those of
chemicals and help prevent disease.

4. Activity of Fruit-Derived Extracts
Modern-day people are discovering and taking various
nutrients and ingredients known to be good for health and to
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prevent diseases. Plant-derived extracts have long been known
as the secret to health and longevity in the East, because they
are known to have a variety of effects (anti-oxidation, antiinflammation, anti-aging), including inhibiting the production of
reactive oxygen species (ROS), preventing aging of the skin and
improving the skin’s anti-wrinkle properties, and improving blood
circulation [1-13]. Recently, plant-derived extracts are being used
to treat and prevent various diseases [4-13]. A typical example is
the extract of ginseng, the efficacy of which has been verified
against cancer and as an anti-inflammatory and antioxidant agent
in many studies [7, 12, 13]. Additionally, extracts of many fruits
have excellent effects as antioxidants, anti-inflammatory agents,
and skin improvement therapies [13]. In particular, berries, which
contain a lot of anthocyanin ingredients, are the most popular
fruits, and many researchers are studying them. Their benefits
are well known, and many people are eating a lot of berries to
benefit from the anti-aging, anti-inflammatory, and antioxidant
effects [1].
Inflammation is a complex biological process that the body
initiates to eliminate pathological stimuli and promote healing.
If inflammation persists for a long time, inflammatory diseases
can occur as a result of chronic inflammation that disrupts
the metabolism and causes cell stress [10]. These diseases
include allergies, inflammatory bowel disease (IBD), asthma,
and autoimmune disorders [10, 11, 14, 15]. For the treatment
and prevention of inflammatory diseases, many researchers are
working on pre-generational research and the development of
new drugs. Some researchers are trying to prevent and treat
diseases by using plant extracts. Plant-derived extracts have various
ingredients that can prevent and inhibit disease. The compounds
in plant-derived extracts are known as natural products. They are
a rich source for the discovery and development of new drugs
and the development of nutrients for health [10].
Berries are well known for their antioxidant properties and
effectiveness in the prevention of anti-inflammatory diseases
[1]. The berries of Euterpe oleracea Mart, Aronia melanocarpa,
Vaccinium angustifolium, and Vaccinium macrocarpon are said
to be the best antioxidants and contain a variety of vitamins and
substances called anthocyanins [16, 17, 18, 19]. These fruits can
boost immunity in humans, protect against aging by oxides, and
suppress cancer [1, 7]. Blueberries, which contain large amounts
of anthocyanins, have excellent anti-inflammatory effects,
especially for the treatment of inflammatory diseases such as
IBD [9, 20, 21]. Therefore, anthocyanins have been widely
recognized for their potent antioxidant properties and ability to

modulate gene control and important signal delivery pathways
of some inflammatory enzymes and cytokines [20, 22]. For
example, key indicators of IBD are increased oxidative stress and
formation of the product of the pro-inflammatory mediator, but
both iNOS and COX-2 enzymes are known to have a synergistic
effect on the inflammation and its severity [23]. Another signaling
pathway in intercellular processes is known to be induced by the
activation of NF-κB, the STAT1 [24]. As described above, if the
occurrence of IBD is activated in conjunction with oxidative
action, it facilitates the generation of IBD. This suggests that it
causes inflammatory cells to absorb oxygen around the affected
area, release ROS, and produce chemicals in the inflammatory
cells to promote inflammation. As a result, transcription factors,
such as NF-κB, and activators are used to induce the activity of
protein-1 (AP-1), which encodes the pro-chlorinated gene and
induces an increase in cytokine secretion; this process, in turn,
cycles continuously, causing oxidative and inflammatory stresses
[Figure 1]. Polyphenols and anthocyanins from berries play a role
in preventing this repetitive signal pathway from being suppressed
or generated [1, 16, 17, 18, 19].

Figure 1: Intracellular signal pathway of berries.

4.1. Clinical studies of berries
A number of basic studies have been conducted by using cells and
animals to determine the efficacy of berries. Many researchers
are studying how to make berries easier to consume by making
them into highly concentrated products that are unlike the berries
themselves [1, 26].
Research involving animal and human studies is increasingly
identifying the role of certain whole fruits, such as berries and
pomegranates, and of bioactive polyphenols that alleviate arthritis
symptoms [1, 11, 16, 17, 18, 19]. In a comparative study on the
potential of antioxidants among the world’s consumed fruits,
extracts from berries, apples, and oranges have higher levels
of antioxidants than the extracts from red grapes and oranges.
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Previous studies involving a comparison of berries have shown
that the effect of a phenolic compound depends on its structural
characteristics and that berry extracts have a good protective
effect against inflammatory conditions, such as arthritis [11].
In a study comparing USDA data, Basu et al. [11] reported that
blueberries, acai, aronia, and marqui berries, and black raspberries
showed higher levels of anthocyanins than dried cranberries.
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5. Conclusions

9. Pereira SR, Pereira R,Figueiredo I,Freitas V,Dinis TC. Almeida LM

This paper has briefly described the pathological activity and
efficacy of some extracts from fruits. The antioxidant and antiinflammatory effects provided by the pathological activities of
well-known berry extracts have been described. Although the
effectiveness of extracts from berries has been proven, there are
still many fruit extracts that are not well known for their efficacy.
If the extracts of various fruits are found to be effective, it will be
the basis for the development of good nutrition and new drugs.
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