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Accepted 18 November 2017 human health is assigned mostly to their active constituents. Proanthocyanidins are the
Available online 14 December 2017 major components of grape seed extracts and cranberry juice which are also present in

other plants kind. Proanthocyanidins exert numerous pharmacological actions
comprising antimicrobial, anti-adhesion, antioxidant, and anti-inflammatory actions.
They were established in berries especially, lingonberry, cranberry, black elderberry,

Keywords: black chokeberry, black currant, and blueberry. Lately, several trials evidenced the
Proanthocyanidins, therapeutic effects, efficacy of grape seed extracts, cranberry juice, and proanthocyanidins in either
human beings, review. treatment and/or prevention of dry skin problems, urinary tract infections, gingivitis,

wound healing, leg swelling, radiation injury, Helicobacter pylori, and melasma. The

therapeutic impacts of grape seed extracts, cranberry juice, and proanthocyanidins

could be referred to as the clinically proved antioxidant, antiadhesive, and anti-

inflammatory activities. In conclusion, grape seed extracts, cranberry juice, and

proanthocyanidins may be utilized as a treatment or adjuvant treatment to manage
_ plentiful of diseases.

INTRODUCTION

Worldwide, there is increasing care in alternative therapy which is concomitant with the enormous amount
of research works examining the pharmacological effects of the active components and their ability to cure
various diseases (Yuan et al., 2016) . Almost all drugs have entered the international market via examination of
ethnopharmacology and traditional medicine. In spite of the huge number of plants and its active constituents
that undergo research trials, but few numbers of medicines have been entered the market, and organic drugs have
been incorporated in the evidence-based medicines (Pan et al ., 2013).

Flavonoids are a category of a polyphenolic substances that possesses beneficial health effects
(Ravishankar et al., 2013). Several flavonoids like catechin and epicatechin polymerize to produce tannins.
Tannins are secondary herbal metabolites that are either hydrolyzable or condensed. Generally, condensed
tannins are recognized as proanthocyanidins (De la Iglesia et al., 2010). Proanthocyanidins have existed in
flowers, nuts, fruits, bark, and seeds of several plants. They protect plants versus biotic and abiotic stimuli.

Furthermore, they conserve the herbs from pathogenic invasion. Proanthocyanidins are oligomeric and
polymeric compounds obtained from the flavonoid biosynthetic pathway. The basic components of
proanthocyanidins comprise catechin and epicatechin (Dong et al ., 2014).

Proanthocyanidins are found in large amount in berries especially, lingonberry, cranberry, black
elderberry, black chokeberry, black currant and blueberry (Krenn et al., 2007). The A-linked proanthocyanidins
are present in excess levels in cranberry, peanut skins and cinnamon (Singh et al., 2009 and Foo et al., 2000).
The cranberry A-type proanthocyanidins are fundamentally formed of epicatechin monomer linked with
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minimally one A-type interflavan bond. The type of A-type interflavan linkage is tightly associated with its
biological activitiess. The A-type proanthocyanidins evidenced to be better bioactive than B-type
proanthocyanidins (Singh et al., 2009 and Howell et al., 2005). For example, A-type proanthocyanidins showed
significant anti-adhesion impact versus E. coli and H. pylori, while B-type proanthocyanidins were not (Nicolosi
et al., 2014). Cranberry A- proanthocyanidins has been proposed to significantly decrease the occurrence and
intensity of smooth surface caries in experimental animals, indicating that, they may have benefit as an adjuvant
complementary to fluoride for dental caries inhibition (Koo et al., 2010). In addition, they are present in high
concentration mainly in grape seed extracts (Cuevas et al., 2011).

Numerous pharmacological actions of proanthocyanidins have been described, such as antioxidant,
lowering of capillary permeability and fragility, reduction of collagen destruction, and suppression of
inflammation (Cho et al., 2009).

The aim of the following review explores the evidenced medicinal effects of the flavonoid,
proanthocyanidins either in pharmaceutical preparation or in cranberry, grape seeds or acacia bark. The article
will concentrate solely on clinical trials on human beings.

Dry skin problems

The existence and advancement of dry skin minimizes defence versus foreign microbes and allergens
(Fallon et al., 2009, Moniaga et al., 2010 and Oyoshib et al., 2009). Aggravation of dry skin symptoms including
skin redness, itching, and edema will result in elevated serum immunoglobulin E (IgE) concentrations (Moniaga
et al., 2010 and Oyoshib et al., 2009). The proof has elucidated that itching impedes with human sleep, work,
and daily activities and hence lessen the life standard. Furthermore, the reduction in the life standard raised by
chronic itching equals that resulted from chronic pain (Kini et al., 2011). The anti-inflammatory and skin
hydration characteristic of a dietary complement and 2 topical preparation (Anthogenol) consists of oligomeric
proanthocyanidins were examined. In a randomized study conducted on 42 individuals allocated in 2 groups,
dietary complement (100 mg/day) and placebo. One month later, erythema was induced utilizing UV radiation.
The topical formula was applied. Erythema was estimated for up to 3 days post-induction. One and two weeks
thereafter, skin hydration was also examined. Both local preparations significantly reduced erythema formation
and the dietary complement produced a further little intense reduction. Furthermore, both local preparations
ameliorated skin hydration and the hydration was elevated in the subjects administered the dietary complement
(Hughes et al ., 2007).

Skin aging is a physiological process that is gradually produced as people age. Skin aging is divided into
two types, internal and external. Skin disability is controlled by internal, hormonal or environmental factors such
as smoking, drinking and exposure to sunlight. Studies have shown that oxygen free radicals play a central role
in the skin aging process (Bogdan and Baumann, 2008, Landau, 2007, Barbosa et al., 2010 and Naylor et al .,
2011). Another study aimed to investigate the effect of marine protein tablets and grape seeds extract on the
improvement of skin deficits. The trial involved 47 male volunteers (30-45 years). They were phototypes -1V
on the Fitzpatrick scale. VVolunteers have given 2 tablets of the marine supplement for 6 months. The supplement
ameliorated skin erythema, hydration, pH, and total appearance (Costa et al., 2015).

Urinary tract infection (UTIs)

In the study aimed to estimate if cranberries proanthocyanidins are capable of prohibited postoperative
UTlIs in individuals perform pelvic operation and undergone transurethral catheterization. Two hundred and
fifty-five women performing pelvic operation were randomly allocated into two groups, one dose cranberry
proanthocyanidins group (n=132, 36 mg/day) and placebo group (n=123). The duration of the study was 10 days.
The fundamental outcome was after surgery, the urine bacterial count was estimated after 15 and 40 days. Pre-
treatment of cranberry proanthocyanidins did not decrease the occurrence of UTIs (Letouzey et al., 2017) .

A study aimed to investigate the effect of an oral product of extremely standardized cranberry extracts
(Anthocyanin®) in young individuals (12 -18 years They have already been diagnosed with recurrent UTIs.
Thirty-six subjects were divided into two groups, standard management group (n=17) and standard management
combined with Anthocyanin® (n=19). Treatment continued for 2 months. The number of UTIs were estimated.
In addition to the number of symptom-free individuals throughout the study interval. The average number of
UTlIs determined through the study in the Anthocyanin® group was significantly decreased compared to the
control group. Furthermore, 63.1% of Anthocyanin® treated individuals were symptom-free during the study
time compared to 23.5% of control individuals (Ledda et al., 2017) .

Another study estimated the usefulness of an extremely concentrated cranberry juice for the protection
against recurrent UTIs in uncircumcised male children. The study was a randomized, controlled trial. Fifty-five
uncircumcised child were divided into 2 groups, group 1 (n = 28) administered cranberry juice (120 ml/day) and
group 2 (n = 27) administered a placebo juice. The circumcised children constitute group 3 (n = 12) administered
a placebo juice likewise. The duration of the study was 6 months. The time to appearance of UTI symptoms and
pyuria) was the primary outcome. Concentrated cranberry juice significantly reduced the incidence of UTI
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attacks in uncircumcised children and may exert valuable action versus Gram-negative bacteria. In addition,
compared to the circumcision procedure, concentrated cranberry juice exerted higher the prophylactic action
against UTI (Wan et al., 2016).

A study aimed to assess the prophylactic action of Oximacro, a cranberry extract contains a large
concentration of proanthocyanidins -A, to hinder UTIs. Subjects of both sexes were included in this work. They
were equally divided into a female group (19-51 years) and a male group (more than 51 years). They were both
administered Oximacro (36 mg proanthocyanidins -A) twice daily for one week. The control group was
administered a placebo capsule. A dose of 112 mg Oximacro containing 36 mg proanthocyanidins-A was found
to be efficient in prohibiting UTIs when administered two times daily for one week (Occhipinti et al., 2016) .

A work investigated if the entire cranberry fruit powder (proanthocyanidin composition = 0.56%) could
hinder frequent UTIs. One hundred eighty-two ladies diagnosed to faced 2 or more UTlIs attacks one year ago.
Eighty-nine women were randomly included in a cranberry group (500 mg) while ninety-three women were
included in a control group. The treatment period was 24 weeks. The number of UTIs detected was calculated.
Cranberry significantly reduced the number of UTIs. In addition, the Kaplan-Meier survival analysis displayed
that the cranberry prolonged the time to the first UTIs (Vostalova et al., 2015).

A prospective study matched UTIs rate between 62 individuals subjected to double J catheter. Patients
were equally classified into the intervention group (American cranberry, 120 mg + standard prophylactic
regimen) and the control group (standard prophylactic regimen). The study results revealed that American
cranberry could be used as an adjuvant therapy to protect against UTIs in individuals utilizing double J catheter
post operations (Barnoiu et al., 2015).

In a work aimed to estimate the possible protective role of cranberry extracts against UTIs in multiple
sclerosis (MS) patients. The study included 171 multiple sclerosis patients. The patients were randomly included
to either cranberry extracts group (36 mg/day) or control group. The duration of the study was 1 year. The time
to the first UTIs episode was calculated. Administering cranberry extracts did not hinder UTIs event in MS
patients (Gallien et al., 2014).

In a study evaluated the recurrence rate of UTIs in patients with multiple relapses after utilizing cranberry
juice. Patients (20-79 years) were randomly enrolled into 2 groups, cranberry juice group (125 ml/day) and
control group (placebo juice 125 ml /day). The duration of the study was 6 months. The primary endpoint was
the recurrence of UTIs. The study results showed that cranberry juice inhibited the recurrence of UTIs among a
group of the study population (Takahashi et al., 2013).

In a work aimed to evaluate the activity of cranberry juice for the inhibition of children UTIs. Forty
children were included, and they were either administered cranberry juice with concentrated proantho or
cranberry juice without pronto. the study continued for 1 year. The study goal was a 30% reduction in the
average of UTIs. The results showed that concentrated cranberry resulted in a 65% reduction in the episodes of
UTIs (Afshar et al., 2012).

In a placebo-controlled study which desired to examine the impact of cranberry formulation for the
protection against UTIs in spinal cord disordered subjects. Patients with spinal cord trauma and diagnosed with
neurogenic bladder were classified to take 6 months of cranberry extract formulation or placebo. The aim of this
study was to assess the rate of UTIs. The results showed that cranberry formulation significantly decreased the
probability of UTIs and signs. Among the cranberry treatment, 6 patients suffered 7 UTIs, compared to 16
patients and 21 UTIs in the placebo treatment. Cranberry extract formulation could be a beneficial alternative in
prophylaxis against UTIs in spinal cord trauma individuals with neurogenic bladder (Hess et al., 2008).
Gingivitis

Gingivitis is primarily inflammation of the periodontal gland tissue, which when developed, is
accompanied by a bacterial infection that destroys the supporting tissues of the teeth and gums (Bosshardt and
Selvig, 1997). Despite, in vitro trials published about the interaction between the proanthocyanidins and bacterial
infection of the dental tissue have concluded extremely perfect outcomes, there are no data with the convenient
design that evaluate the clinical activity of oral proanthocyanidins on the dental tissue inflammation in vivo
(\Véaénanen et al., 1993, Govindaraj et al., 2010 and L&hr et al., 2011) . A prospective, double-blind, randomized,
controlled clinical trial which aimed to assess the therapeutic potential of oral proanthocyanidins on
experimentally induced gingivitis. The study follows up period was 21 days. Twenty subjects were divided into
2 groups, an experimental group, and a control group. The estimated parameters were as follows, the Silness and
Loe index, the dental bleeding index, the plaque index, interleukin six, and the changes in the glitter of the
gingiva. No other hygiene protocols were followed in the study period. Proanthocyanidins produced a very good
impact on periodontal tissues health. however, no actions on the formation of plaque were observed (Boronat-
Catala et al., 2014, Morelli et al., 2014, Syndergaard et al., 2014 and Gilimiis et al., 2015 and Diaz Sanchez et al .,
2017).

A control and a randomized clinical study aimed at assessing the clinical and microbiological outcomes of
proanthocyanidins and secnidazole on gingivitis. Seventy-five individuals with chronic gingivitis were classified
into three equal groups, secnidazole, proanthocyanidins, and placebo control. The study period was 3 months of
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treatment. Plaque index (PI), gingival index (GI), gingival bleeding index (GBI), probing pocket depth (PPD),
clinical attachment level (CAL), and microbial count were determined at zero time and at the end of the study
period. The data displayed that the two intervention groups significantly decreased GBI, GI, and PPD compared
to the control group. However, there were no significant differences in Pl and CAL. Also, in both treatment
groups, there was a significant reduction in the bacterial counts. The study results concluded that the utilization
of either proanthocyanidins or secnidazole together with scaling and root planning ameliorates gingivitis as they
are potent in decreasing the oral microbes and fulfil markedly superior clinical outcomes (Li et al., 2017).

Menopausal symptoms

A randomized study objective to evaluate the impact of administering proanthocyanidins seed extracts on
menopausal signs, body composition, and blood pressure in middle-aged female subjects. Ninety-six ladies were
divided into 3 groups, proanthocyanidins (100 mg daily), proanthocyanidins (200 mg daily), and placebo. The
study period was 8 weeks. Grape seeds proanthocyanidins extract significantly ameliorated menopausal
symptoms and hot flash scores. In addition, proanthocyanidins significantly decreased both insomnia and anxiety
scores. The extract improves the body lean mass and muscle mass. Grape seeds proanthocyanidins extract
significantly reduced menopausally associated hypertension (Terauchi et al., 2014).

Oxidative stress

In a placebo-controlled, double-blind trial aimed to evaluate the impact of Vitis vinifera proanthocyanidin
extract on oxidative stress measures and blood concentration of adiponectin, leptin and low-density lipoprotein
after 48 hr of heavy exercise. The study was carried out on 54 adult army cadets who were classified into 2 equal
groups, control and proanthocyanidin (200 mg dose) once before performing heavy exercises. Proanthocyanidin
significantly decreased low-density lipoprotein concentration while increasing plasma adiponectin level
measured 1-day post exercises (Goncalves et al., 2017).

Wound healing

The skin acts as a barrier to protect the body against various environmental factors, as the improper parts
of it may expose man to disability and may even die. Despite numerous researches have proposed the benefits of
grape seed extracts in maintaining wound healing in experimental animals, there are no trials has been conducted
on the man yet. In this work, the topical influence of grape seed extracts on skin wound healing in man was
examined. This study is a double-blind clinical work which utilized two groups of treatment and control. Surgery
was conducted on skin trauma such as skin tags and moles that were located on the neck, trunk, and limbs (face
not included). Removal of skin disorders was performed by surgical scissors. Grape seed extracts cream 2% was
applied. The data proposed full wound healing observed on day 8 after pro treatment while it takes about 14 days
for the control group (Hemmati et al., 2014).

Leg swelling

Leg swelling is a contemporary disorder of sedentary employed ladies. This work aimed to examine the
influence of the ingestion of grape seed extract on leg edema in healthy volunteer ladies during sitting. A long
sedentary status was kept for 6 h post grape seed extracts or placebo ingestion. Grape seed extracts significantly
decreased leg volume distension and leg water, while raised the body extracellular fluid (Sano et al., 2013).

Radiation injury

This work objective was to investigate the inhibitory influence of grape procyanidins on radiation trauma
in radiation-contacted subjects. The study was carried out on 60 subjects who were closely related to radiation.
They were included to either procyanidins group (100 mg/day) or placebo group. Furthermore, another 15
healthy volunteers not in touch with radiation served as a normal group. The treatment protocol was continued
for 2 months. Several antioxidant parameters were measured in the blood (total antioxidant capacity and
malondialdehyde). In addition, the expression levels of proliferative cell nuclear antigen, Bcl-2 and Bax were
determined. Procyanidins significantly increased total antioxidant capacity and proliferative cell nuclear antigen.
However, procyanidins significantly decreased malondialdehyde and Bax expression. Procyanidins prevented
radiation injury (Liu and Zhong, 2008).

Helicobacter pylori

This study aimed to compare the impact of cranberry juice rich in proanthocyanidins and Lactobacillus
johnsonii Lal on Helicobacter pylori colonized children. The study was conducted on 295 children who showed
positive (13) C-urea breath test for Helicobacter pylori. They were divided into 4 groups, cranberry juice +
probiotic Lactobacillus johnsonii Lal, placebo + probiotic Lactobacillus johnsonii Lal, cranberry juice + heat-
killed probiotic Lactobacillus johnsonii Lal, and placebo juice + heat-killed probiotic Lactobacillus johnsonii
Lal. Cranberry juice was administered in a dose of 200 ml/day while probiotic Lactobacillus johnsonii Lal was
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administered in a dose of 80 ml/day. Treatment was continued for 3 weeks. (13) C-urea breath test was estimated
after 3 weeks and the children who showed negative (13) C-urea breath test are examined again after 4 weeks
washout period. The results of this study proposed that administration of cranberry juice or probiotic
Lactobacillus johnsonii alone may be helpful in the treatment of children colonized by Helicobacter pylori.
Although, there were no additive repressing impacts on Helicobacter pylori colonization in the combination
group (Gotteland et al., 2008) .

Melasma

Melasma, an acquired hyperpigmentation, is frequently stubborn to any therapy. This study examined the
impact of proanthocyanidin on melasma reduction. Grape seed extracts contained a high amount of
proanthocyanidin was given to 12 ladies with chloasma for 180 days and to 11 of these 12 for an additional 150
days. In 83 % of the ladies, administration of Grape seed extracts significantly ameliorated melasma after 180
days. After the additional 150 days, only 54% of the cases showed improvement. The ameliorative action of
grape seed extracts was maximally accomplished post 6 months and there was no additional amelioration after
this time. Grape seed extracts administration for 5 months may stop melasma exacerbation before to the summer
season (Yamakoshi et al., 2004) .

CONCLUSION

Many human trials have disclosed prevalent medicinal application of cranberry and grape seed their active
component proanthocyanidins. These researches suggested its potential implementation as medicine or food
supplement for controlling numerous illness. The curative and/or protective impacts of proanthocyanidins could
be referred to their demonstrated antioxidant action. This assumes the emergency for extra human trials, to
evidence or disproves any pharmacological activity. These days, numerous clinical trials are in progress to
search the curative ability of cranberry, grape seed and proanthocyanidins. However, prior to their usage,
cranberry, grape seed, and proanthocyanidins should be compared with the currently approved drugs.
Furthermore, large-scale, multicentre studies are crucial to estimate the potency of these generous food
supplements.
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