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EDITORIAL BJHI

Going back to the future... again

Introduction

The idea that, before the advent of modern science, our ancestors were somehow forced to use
natural substances as a kind of last resort can be considered partially true. The truth can be
different and, as we review the history of medicine, we must re-examine our whole mindset
relating to how our predecessors understood and worked with nature. This is especially in the
case of folk medicine, which still persists nowadays, but suffers a kind of prejudice. As is always
the case, prejudices limit our understanding and can cause harm in many ways.

Although the ancients may not have had the technology and language of modern science, they
certainly had knowledge. But it was a different, although no less powerful, knowledge derived
from a different worldview and sense of being. Probably, as soon as the brain of Homo sapi-
ens reached the stage of reasoning, through a process of trial and error they discovered which
natural products could be used as food, which of them were poisonous, and which of them had
some medicinal value. Their worldview was based on a relationship with and an understanding
of nature, gained through perception and intuition as well as through pure observation. It was
a worldview which experienced and understood natural phenomenon as part of a powerful,
unified and ultimately divine system. (Figure 1)

Fortunately, in this meeting between contemporary biomedical science and traditional health
practices , it seems that we are moving away from the purely confrontational phase towards a
more intelligent dialogue in search of solutions.

These solutions involve transdisciplinarity
in its broadest sense, where everyone has the
potential to add knowledge. In this sense,
integrative and complementary practices in
health are all very welcome, especially as a
national public health policy. Thus, consid-
ering individuals in their global dimension
but without losing sight of their singularity
when explaining processes of illness, these

—_— -

practices corroborate the inclusiveness of
health care and contribute to the expansion
of individuals’ co-responsibility for health
and increases the exercise of citizenship.
May we all bee happy and healthy.

Figure 1. Ephesos, lonia, AR tetradrachm. 340-325

BC. Chairimenes, magistrate (anverse) E-®, bee with
straight wings /(reverse) XAIPIMENHZ, Forepart of stag
recumbent right, head left, palm tree to left. Pixodarus
0123-13; Isegrim 45709

Eloisio Alexsandro da Silva Ruellas
Editor In Chief

DOI: 10.12957/bjhbs.2022.71594
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The anti-inflammatory effect of propolis on human
tissue: A systematic review

Paulo H. S. B. Junior,'* Lucas C. C. Farias,! Sara P. Oliveira,! Raiele V. Perlingeiro,! Stephany C. Henrique,!
Ana C. Coelho-Oliveira,? Dantibia C. Sa-Caputo,? Luiz F. Ferreira-Souza,® Mario Bernardo-Filho3

Abstract

Introduction: The healing process that occurs after
a tissue lesion is divided into three distinct phases:
inflammation phase, proliferation, and remodeling.
Despite the structural similarity of the anatomy of
the skin and oral mucosa, the oral mucosa presents
a unique healing environment. Treatment options
for chronic lesions are still limited, hence efforts in
the research of traditional therapies with alterna-
tive clinical treatments, such as the use of propolis,
have been conducted. Objectives: This systematic
review aims to evaluate the anti-inflammatory
property of propolis in the tissue repair process.
Methods: A database search was performed using
the descriptors “Propolis”, “Wound Healing” and
“Complementary Therapies”. Results: Ninety-three
publications were found in electronic databases.

Of these 93 articles, 84 were excluded for failing to
meet the eligibility criteria and only 9 articles were
read in full. With regard to design, seven works
were considered to be of “fair” methodological
quality and two considered to be “poor”. Only one
study was classified as Level of evidence III-2, three
studies as III-3, and five studies as IV, due to the
studies having been carried out without specific
interventions. Conclusions: The benefits of propo-
lis can be considered to be its proven anti-inflam-
matory activity, as well as collagen stimulation,
rapid promotion of the healing process, and few
side effects.

Introduction

1. Centro Biomédico, Faculdade de Odontologia, Univer-
sidade do Estado do Rio de Janeiro, Rio de Janeiro, R],
Brazil.

. Laboratoério de Vibracoes Mecanicas e Praticas
Integrativas — LAVIMPI, Departamento de Biofisica
e Biometria, Instituto de Biologia Roberto Alcantara
Gomes and Policlinica Piquet Carneiro, Universidade
do Estado do Rio de Janeiro, Rio de Janeiro, R], Brazil.

3. Laboratdrio de Vibragdes Mecanicas e Praticas
Integrativas — LAVIMPI, Departamento de Biofisica
e Biometria, Instituto de Biologia Roberto Alcantara
Gomes and Policlinica Piquet Carneiro, Universidade
do Estado do Rio de Janeiro, Rio de Janeiro, R], Brazil.

*Correspondence address:

Rua Justiniano da Rocha, 302

Rio de Janeiro, R], Brazil.

CEP: 20551-010.

E-mail: paulobeloo@hotmail.com

ORCID: https://orcid.org/0000-0001-5486-4937

BJHBS, Rio de Janeiro, 2022;21(2):91-100
DOI: 10.12957/bjhbs.2022.71605
Received on 22/10/21. Approved on 07/06/2022.

Keywords: Propolis; Wound healing; Comple-
mentary therapies; Anti-inflammatory activity.

The healing process that occurs after a tissue injury is divided into three distinct phases: phase

of inflammation, proliferation, and remodeling.!

The phases of healing are defined as (i) Inflammation Phase: hemostasis is initially achieved
by the formation of a platelet buffer followed by a fibrin matrix, which becomes a framework

v. 21, n. 2, jul-dez/2022 9
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for the infiltration of cells. Thus, inflammation occurs immediately after tissue damage, and
the components of the coagulation cascade, inflammatory pathways, and immune system are
activated to prevent continuous losses of blood and fluids; (ii) Proliferation Phase: the forma-
tion of new tissue occurs 2-10 days after injury, and is characterized by cell proliferation and
angiogenesis; (iii) Remodeling Phase: fibroblasts are attracted from the edge of the lesion or
bone marrow and myofibroblasts (contractile cells) approach the edges of the injury, and both
interact to produce the extracellular matrix (ECM), mainly in the form of collagen.?

Any injury trigger this cascade, which can be induced by a surgical procedure, accident, or cas-
es of disease,’* infection, and cases of vesicle-bullous origin.> Any alteration of this cycle can

generate an abnormal fibroproliferative response in which the tissue grows excessively and in-
vasively beyond the original edge, forming the scar tissue known as keloid.® Despite the struc-
tural similarity of the anatomy of the skin and oral mucosa,” the oral mucosa has a unique and
different healing environment that encourages the fast resolution of the lesion at each stage.?

The cutaneous tissue contains three layers: (I) epidermis, composed of dense keratinocytes;®
(II) dermis, mainly formed by ECM and fibroblasts, of which collagen is the main component;®
and (IIT) Subcutaneous tissue, which provides passage to skin nerves, blood vessels, and lym-
phatic vessels.%10

In human tissues, strength, integrity, and structure are provided by collagen.’ During the re-
generation stages, collagen type I participates as an important component of the extracellular
matrix that confers integrity, homeostasis, and epithelialization. The growth transformation
factor B (TGF-B) is also important due to the regulation conducted by platelets, which are
responsible for the chemotaxis of inflammatory cells. In addition, TGF-B stimulates the depo-
sition of ECM, moderates the substitution of type III collagen by type I collagen and stimulates
the proliferation of keratinocytes.!-14

Although clinical practices have been tested to reduce delays in healing, the treatment options
for chronic lesions remain limited. Therefore, efforts in the research of traditional therapies
with alternative clinical treatments have been made.!® These agents of traditional therapy
could provide an efficient and approachable economic alternative among treatment modali-
ties.!¢ This research has been focused on seeking healing methods in natural products,!” such
as propolis.+16-19

Propolis has a complex chemical composition, being usually composed of 50% resin, 30% wax,
10% essential oils, 5% pollen, and 5% other substances.20-22 It is part of a combination of 300 or
more chemical components, including flavonoids, phenolic acids, terpenes, and caffeic acids,
identified in different proportions according to the seasonality and region of collection.!®

Propolis has biological effects that accelerate the healing process!® and shows significant an-
ti-inflammatory properties, which are attributed to caffeic acid, flavonoids, and terpene.51522.23
Researchers believe that propolis performs a supra-regulation of the TGF-B gene, activates
collagen expression, and restores the expression of markers of induction of inflammatory re-
sponse by cytokines, such as IL-1B, IL-6, and TNF-a.24 Propolis also performs actions to reduce
pain and deterioration of lesions.*

Finally, the objective of this systematic review is to evaluate the anti-inflammatory property of
propolis in the tissue repair process.

ORIGINAL ARTICLE v. 21, n. 2, jul-dez/2022 10
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Methodology
Search question, search, and record

This systematic review aimed to answer the following question: Does the use of propolis have
benefits in the healing of human tissue? The inclusion criteria of this review were based on the
PICO strategy,?> which refers to “Patients or situation, Intervention, Comparison and Out-
come” (where P = human tissue; I = use of propolis; C = anti-inflammatory action or not; O =
benefits the acceleration of the healing process).

To achieve the objective of this study, an electronic data search of the BVS, PubMed and SCO-
PUS databases was performed on October 24, 2020. The search was restricted to articles in the

English language. The descriptors used in the research were “Propolis”, “Wound Healing” and
“Complementary Therapies”.

This review had its protocol developed and registered in the Prospero database
(CRD42020221681), and was developed in accordance with the PRISMA protocol.2¢

Study selection and data extraction

Two properly calibrated researchers identified studies aligned with the objective of our study
that had been published between January 2015 and October 2020. During the identification
process, words referring to the outcome of the initial question were included in order to iden-
tify the greatest possible number of publications, so each descriptor was accompanied by a
series of related words.

From the strategies elaborated with descriptors in English and their respective free terms, 93
publications were found in the electronic databases. Of these 93 articles, 40 were excluded by
the establishment of a cut-off date that restricted the articles under consideration to those
published within the last five years. From the search result, duplicate articles were removed
using the Mendeley program.?” Then the initial list with 53 articles was submitted to two
researchers (PHSBJ, RVP) for analysis (identification), as a result of which 6 duplicates were
removed. Inclusion/exclusion criteria (screening) were applied to determine the final sample
of articles, which were evaluated at this stage by their title and abstract (eligibility criteri-
on). Next, the same researchers excluded articles that discussed herbal medicines, systematic
reviews and other works that did not include the discussion of injuries. Thus, only thirteen ar-
ticles were selected for purposes of reading under the inclusion and exclusion criteria pre-es-
tablished by the two researchers. Gray literature was not seen in the current systematic review.

Of the thirteen articles selected, four raised issues of discrepancy from the point of view of

the researchers. To resolve eligibility discrepancies, a third researcher (SCH) was consulted.
After reading by the third researcher, these four articles were discarded from consideration,
because they did not directly address anti-inflammatory action, but rather antimicrobial ac-
tions and other actions that did not fit the objective of the review question. Thus, only nine

articles were selected.

Eligibility criteria
The studies included in this review dealt with (i) the healing action of propolis; (ii) tissue regen-

eration in humans and animals; and (iii) the anti-inflammatory action of propolis. The articles
excluded from this review involved: (i) healing of lesions without the action of propolis; (ii) other

ORIGINAL ARTICLE v. 21, n. 2, jul-dez/2022 11
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propolis actions unrelated to healing and anti-inflammatory action; and (iii) herbal medicines.
Also excluded were duplicates, comments, letters, conference summaries, books, book chapters,
incomplete reviews, systematic reviews, and meta-analyses or narrative reviews.

Methodological quality and level of evidence

The methodological quality of the articles was evaluated using the Physiotherapy Evidence
Database (PEDro) scale.?® Although this test measures the efficacy of physiotherapeutic inter-
ventions, the scale has also been used in several other types of interventions. The PEDro scale
is divided into eleven criteria, ranging from “consensus of researchers” to “no empirical data”.
Each criterion is scored based on the satisfaction of the researchers. Publications assigned a
score higher than or equal to seven on the PEDro scale are considered to be of “high” method-
ological quality, those with a score of five to six are considered to be of “regular” quality and a
score of four or less is classified as “low” quality”2®. The methodological quality of this review
is presented in Table 1.

Table 1. Methodological quality and Level of evidence of the selected publications

Authorlyear Items on the PEDro scale STZ;?L LQe:aellig/f L
1123 |4 |56 |7 ]8|9|10|M1

1. Al-lrayfawee et al (2019) 4 1 0| 1 0| 1 1 0| 1 0| 1 0 5 Fair IV
2. Altiparmak et al (2019) '® 1/17j0|{0|1}]1,0|1]0|1]0 5 Fair -2
3. Astrada et al (2019) 3 t1ijojt1j{of1}j1,01]1,1]0 6 Fair v
4. Cao et al (2017) % 1 0|0 0|1 1 0| 1 0| 1 1 5 Fair IV
5. Eslami et al (2017) ® 1/i]o0j0|0|1|1,0|1]0|1]0 4 Poor -3
6. Nani et al (2018) "7 1170|011 ,0|1]0|1]0 5 Fair -3
7. Saral et al (2016) 2 1 1 0|01 1 0| 1 0| 1 0 5 Fair IV
8. Ucar & Deger (2019) 18 1000|110 ]|1T]0]1]0O0 4 Poor v
9. Zohery et al (2018) 11170011 ,0|1]01]1 6 Fair -3

Source: The authors (2021).

The Level of Evidence (LE) of each study was classified according to the National Health and
Medical Research Council (NHMRC) 2003-2009 and the hierarchy of evidence? classifying the
studies included in this systematic review consists of six levels: (i) LE I - Systematic review;
(ii) LE II - randomized clinical trial; (iii) LE III-1 - Controlled pseudo-randomized assay; (iv)
NE III-2 - Comparative study with concurrent controls: non-randomized experimental trial,
cohort study, case-control study, interrupted time series without a parallel control group; (v)
NE III-3 - Comparative study without concurrent controls: historical control, study of two or
more single arms, interrupted time series without a parallel control group; (vi) NE IV - Series
of cases with post-test or pre-test/post-test results. The assigned classifications can be found
in Table 1.
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Assessment of quality and risk of bias

The evaluation of quality and risk of bias was made in accordance with the Cochrane Col-
laboration tool, with seven different domains related to the risk of bias being independently
evaluated for each selected study (1): (I) random sequence generation, (II) blinding allocation,
(IIT) blinding of participants, (IV) personnel evaluation and results, (V) measures of incomplete
results, (VI) selective results reports, (VII) other types of bias. The assessment of quality and
risk of bias are presented in Table 2.

Table 2. Summary of the risk of bias assessment

Bias sources
High risk

Author/year

1 2 3 4 Uncertain risk

Al-Irayfawee et al (2019) * Low risk

Altiparmak et al (2019) *°

(1) random sequence
generation, (2) alloca-
tion concealment, (3)
blinding of participants,
(4) personnel and
outcome assessment,
(5) incomplete outcome
measures, (6) selective
outcome reporting, (7)
other types of bias.

Astrada et al (2019) 3

Cao et al (2017) ¥

Eslami et al (2017) °

Nani et al (2018) V7

Saral et al (2016) #

Ugar & Deger (2019)®

Zohery et al (2018) *°

Source: The authors (2021).

Data analysis

Considering the different types of studies with various methods of testing for healing and an-
ti-inflammatory action resulting from the performance of propolis, and nine publications con-
sidered to have little scientific base, no meta-analysis was performed. Furthermore, the study
aims to analyze whether the action of propolis is effective in anti-inflammatory and healing
action, as summarized in a systematic review.

Results

Study design

The search strategy, as seen in Figure 1, presents the PRISMA flowchart with the different
stages of the current systematic review, showing the articles selected, as well as the research
process as a whole. Ninety-three articles were found in the databases; of which forty were ex-
cluded when the search was limited to the last 5 years.

Of the remaining fifty-three articles, seven were excluded because they were reviews (narra-
tives, systematics, or meta-analyses) and six because they were duplicates. Of the remaining
forty articles, thirty-one were excluded for failing to address the anti-inflammatory or healing
properties of propolis, for discussing herbal medicines, antimicrobial activity and other biolog-
ical activities of propolis, or for not being in English. The full text of the nine articles that met
all inclusion criteria was evaluated.
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Records identified through searching

> PubMed (n=38) BVS (n= 0) Scopus (n= 55)
a =
E |ns)
3 !
=
g
Total records identification | 77
(n=93) Records excluded (n=40)
+ More than five years
l =
[N
E’ Record d Records excluded due to lack of
= RLOIGS 19r00N0 inclusion criteria (n= 44)
g (n=33) + Review articles (narrative or
& systematic or metanalysis) and
duplicate (n=13)
l - Phytotherapy (n=22)

« They weren't from injury (n=3)

+ Do not meet the criteria (n=6)
= Full-text articles assessed
= for eligibility (n=9)
B
|

!

Studies included in
qualitative synthesis
(n=9)

Included

Figure 1. PRISMA flowchart of bibliographic research and its different stages of the systematic review
Source: The authors (2021).

Quality assessment

Considering the eligibility criteria, one study was classified as Level I1I-2,¢ three as Level III-
3,51719 and five as Level IV.34182330 With regard to methodological quality (PEDro score), seven
works were considered to be of “fair” quality®#417-1%23.30 and two to be “poor”.518

Table 1 shows the risk of bias according to the Cochrane Collaboration tool. All nine selected
publications have a “high risk” of bias.

Study result

Table 3 shows the characteristics of the selected study populations. In vivo and in vitro studies
were carried out, of which one article came from Indonesia, two from Iran, one from China,
three from Turkey, one from Egypt, and one from Brazil. One hundred and eighty-nine rats,
six dogs, and sixty-one human subjects participated in the in vivo analyses. The in vitro studies
used fibroblasts and breast cancer cells. There was an analysis of the healing time according to
the affected region when in vivo and the incubation period when in vitro.

Table 4 presents the methods used for obtaining and isolating the propolis extract, as well as
the region of collection. In the groups of each study, a control group was made for the research
and the extraction of propolis in different concentrations of ethanol or a certain concentration
at a specific application time in a region. Also, the results of all the studies considered propolis
to be an effective healing and anti-inflammatory agent.
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Table 3. Individual characteristics of the selected studies regarding population size, country, region
(tissue)/culture medium, healing time/incubation, and study design

Population size/ . . . Healing time / .
Author/year Country Region (tissue) / Culture medium Incubation Study Design
Al-Irayfawee et al (2019)* 60 diabetic patients Foot ) Experimental

(Iraq) control case study
Altiparmak et al (2019)* 50 rats (Turkey) Spine 21 days Animal study
Astrada et al (2019)3 1 hospital p.atlent Foot 72 days Case report
(Indonesia)
DMEM culture medium, fetal bovine :
Cao et al (2017)*° Fibroblasts (China) 15 hours In vitro study
serum
ingi RPMI cult dium, fetal bovi 3

Eslami et al (2017)° Human gingival < u.re me |um etalbovine s?rum 24 hours In vitro study

fibroblasts (Iraq) glutamine, penicillin, streptomycin
Nani et al (2018)* 90 rats (Brazil) Dorsal cervical region 14 days Animal study
Saral et al (2016)* 49 rats (Turkey) Periosteum* - Animal study
Ugar & Deger (2019) 8 Breas(tTEiEEc;;' cells DMEM culture medium, I-glutamine, FBS | 24 —72 hours In vitro study
Zohery et al (2018)*° 6 dogs (Egypt) Mouth (periodontal defect - furcation) 30 - 90 days Animal study

* Body region not cited by the author.
Source: The authors (2021).

Discussion

The objective of this current systematic review was to assess the anti-inflammatory prop-
erties of propolis in the tissue repair process, against the samples selected for each type of
study. The samples selected for each type of study are worthy of consideration. Similarities
and nuances were observed with regard to studies in rats,¢1%23 jn vitro,>'®3° in humans,3*
and in dogs.!® It is relevant to note that only one study was classified as Level of Evidence
I1I-2, three studies as III-3, and five studies as IV (NHMRC), since the studies were carried
out without specific interventions. Also, the methodological quality (PEDro score) of seven
publications was to be considered “Fair” and two publications as “Poor” (Table 1). In addi-
tion, most of the selected studies show a high risk of bias (Table 2).

In contemporary medicine, propolis has been used in clinical contexts for the treatment of
a variety of diseases.3* Propolis contains phenols, the most active of which is the phenethyl
ester of caffeic acid, which has anti-inflammatory, antioxidant, antibacterial, anti-tumor,
anticarcinogenic, and immunomodulatory action.3!-33

The use of this substance has been studied in several types of tissue lesions, focusing on the
evaluation of the anti-inflammatory property of propolis in the tissue repair process in different
areas of the body. These include diabetic ulcerations, dental lesions, and liver damage.7-1%:23

According to research by Zohery and colleagues, 2018,® propolis presents proven benefits of
accelerating healing in class II furcation defects, being a potential substitute for bone grafts

in equivalent to the nanohydroxyapatite. Regarding liver damage, Saral and colleagues, 201623
suggest that propolis significantly improves the cure of CCL4- (a highly toxic agent that releas-
es reactive free radicals, which can initiate lipid peroxidation and cell necrosis), reaffirming its
effectiveness in anti-inflammatory action.
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Table 4. The Table shows the author, the method used to extract propolis, the sample, and the results of

the study
Author/year Propolis Extraction Sample Groups Observed Results
Group |: control group Positive effect of Punica granatum and the
Al-Irayfawee Punica granatum propolis Group II: treated with Punica Propolis extract on the healing of diabetic

et al (2019) * extract

granatum extract
Group IlI: treated with propolis extract

foot ulceration. Incidentally, the propolis
extract is characterized by an effective cure.

Hypericum perforatum (HP)

Group I: control group
Group Il: HP + propolis (1: 1)

propolis samples were
extracted with 95% ethanol

Altiparmak et Group lll: HP + Liquidambar orientalis Propolis has proven to have a positive impact
16 was collected and mashed .
al (2019) ) . . (LO) (1:1) on wound healing.
with olive oil .
Group IV: LO + propolis (1: 1)
Group V: HP + LO + propolis (1: 1: 1)
Tri h The Trigona honey-treated ulcer exhibited
Astrada et |.'|gona .oney was ) X re-epithelialization of the wound edge. A
3 obtained by independent It was applied to 1 patient )
al (2019) . shorter inflammatory phase, and had a faster
production T
healing time.
Propo!is typelz Populus spp. The ethanolic extract of propolis efficiently
of Apis mellifera colonies } .
Cao et al . X reduced the excessive accumulation of
20 in Shandong province. The It was not reported . ) ) .
(2017) reactive oxygen species. Protecting skin cells

from oxidative damage.

Propolis, harvested
manually, was prepared

Group |: control group
Group ll: irradiation of 1.5 J/cm?
Group llI: irradiation of 0.15 J/cm?

The propolis extract or combined laser (0.15

farmers.

Eslami et al in 10g bottles. It was Group IV: propolis extract J/em? or 1.5 J/cm?) with the propolis extract
(2017)° subjected to 14 days of Group V: propolis extract + 1.5 J/cm? showed a decrease in the expression of the
extraction to obtain the irradiation type 1 collagen gene.
ethanol extract of propolis. | Group VI: propolis extract + 0.15 J/cm?
irradiation
It provided improvements in the healing
process when compared to injuries. The
. : groups of the base of the PEG ointment,
Group I: lesions treated with PEG :
AlpaWash ointment with ointment AlpaWash and Polysporin were able to close
Nani et al micronized Brazilian . . the lesion. However, AlpaWash and Polysporin
17 K . Group II: lesions treated with AlpaWash - L. .
(2018) propolis. And P. ostruthium . . . showed some additional benefits, including
Group llI: lesions treated with Polysporin . L .
leaf extract . anti-inflammatory activity, fibroplasia, and
Group IV: untreated injuries i . K
hydroxyproline production. Suggesting that
the newly formed skin is of better quality with
these two treatments.
Group I: saline solution (control group)
Group II: ethanol (control group)
Samples of che.stnut honey, Group llI: CCL4 only (untreated group) Propolis exhibited the highest levels of
Saral et al pollen, propolis, and royal . )
2 . X Group IV: honey treatment phenolics and flavonoids and therefore
(2016) jelly were obtained by

Group V: pollen treatment
Group VI: treatment with propolis
Group VII: treatment with royal jelly

exhibited proposed activity.

Propolis samples were

Ugar & Deger collected and ground, kept

Group |: 24-hour incubation
Group Il: 48-hour incubation

Turkish propolis extract has antiproliferative
and cytotoxic effects. Thus, the propolis

the market.

2019) 18 .
( ) at -209C, and centrifuged Group llI: 72-hour incubation extract can be a suitable alternative.

The use of propolis as a substitute for a bone
Zoh tal Biopropolis® propolis Group I: collagen/propolis group graft can be considered in the management of
(;Ofgr;ls a capsules were available on Group Il: collagen/nanohydroxyapatite | periodontal defects due to its biocompatibility

group

and regenerative potential. It was a viable
therapy and good predictability of success.

* Body region not cited by the author.
Source: The authors (2021).
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Eslami and colleagues, 2017% and Ucar M and Deger O, 2019,!8 despite obtaining satisfactory
results in their in vitro clinical trials on the use of propolis in reference to type 1 collagen gene
expression and proliferation, cytotoxicity, lateral motility, and MDA-MB231 cells, corroborate
the need for further studies to prove the effectiveness of propolis in these contexts.

Other aspects found in studies of diabetic patients with foot ulcers3* demonstrated that
propolis extract facilitates tissue healing. However, the differences in the methodology of
study designs are considerable. Al-Irayfawee and colleagues, 2019* conducted a study with
60 patients subdivided into small groups, while Astrada and colleagues, 20193 evaluated only
one patient. This contrast suggests that further studies with significant samples must be
performed to clarify results.

Studies with rats'¢!” showed that a combination of propolis with other elements (hypericum
perforatum, liquidambar orientalis, alpawash, and peucedanum) engendered a stable response to
wounds, suggesting a favorable synergy with these compounds.!617

Another important point was addressed by CAO and colleagues, 20173! in his in vitro disserta-
tion on the induction of gene expression related to antioxidants. This work found that propolis
extract offers significant potential in relieving oxidative stress in wound tissues.

Looking at the tissue/culture medium of the works, great polarization is found. There are re-
ports on bovine sera in populations of fibroblasts,33° feet of diabetic patients,>* intraperioste-
um, the cervical region of rats,¢17-23 oral cavities of dogs,' and the DMEM of cells.!® This wide
variety of tissues and culture media makes it impossible to obtain accurate and reliable results
related to the tissue repair process. Furthermore, it is worth mentioning that the duration of
the studies varied. There are surveys with a duration of 30/90 days!® and others with a total of
15 hours,3® highlighting the opposing extremes.

With regard to the limitations of the studies, these included the variety of methodologies pro-
posed. Articles were also limited by: (i) lack of research on better methodologies and system-
atic reviews/meta-analyses, (ii) inconclusiveness of existing articles, (iii) need for more in vitro
and in vivo studies in order to better ascertain the potential effect of propolis and (iv) need for
more comparative studies on healing time. Another limitation of this article may be the limita-
tion to the English language and the restriction to the last 5 years, which may have led to arti-
cles with more effective results in other languages and from other regions being disregarded.

In light of the growing amount of scientific production related to propolis, the scientific evi-
dence contained in the material analyzed in this review suggests that propolis has advantages
in the healing of tissue injuries. However, evidence is still limited in the field of health, espe-
cially in dentistry. The articles found this review have a low level of evidence, a high risk of
bias, even regarding the positive results on the use of propolis evaluated in the full texts. Thus,
more research with larger study groups is required to better demonstrate that propolis is an
effective healing and anti-inflammatory agent.

Conclusion

According to the studies examined in this systematic review, we can consider the benefits of
propolis to be its proven anti-inflammatory activity, as well as collagen stimulation, rapid
promotion of the healing process, and low number of side effects. Propolis can be used as a
resource in complementary therapies involving phases of inflammation, proliferation, and
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remodel action. However, more work is required on this question, since few studies can be
found in the scientific literature, and these are mostly in vitro experiments, with few cases
or experiments reported on humans. More studies are needed to determine which propolis
compounds exert anti-inflammatory effects.

Funding

This research did not receive any specific grant from funding agencies in the public, commer-
cial, or not-for-profit sectors.

References

1.

10.

1.

Zeng R, Lin C, Lin Z, et al. Approaches to cutaneous wound
healing: basics and future directions. Cell Tissue Res.
2018;374(2):217-232. doi:10.1007/s00441-018-2830-1.
Gurtner GC, Werner S, Barrandon Y, et al. Wound re-

pair and regeneration. Nature. 2008;453(7193):314-321.
doi:10.1038/nature07039.

Astrada A, Nakagami G, Jais S, et al. Successful treatment
of a diabetic foot ulcer with exposed bone using Trigona
honey: a case study. J Wound Care. 2019;28(Sup12):S4-S8.
doi:10.12968/jowc.2019.28.Sup12.54.

Al-Irayfawee NSH, Al-Biatey DKA, Al-Mubarak ZAH. Effec-
tiveness of Punica Granatum and Propolis: A New Dressing
Method in Management of Diabetic Foot Ulceration. Indian
Journal of Forensic Medicine & Toxicology [Internet]. 2019
Feb.8 13(1):314-20. Available from: https://medicopublica-
tion.com/index.php/ijfmt/article/view/2513.

Eslami H, Motahari P, Safari E, et al. Evaluation effect of
low-level Helium-Neon laser and Iranian propolis extract on
Collagen Type | gene expression by human gingival fibro-
blasts: an in vitro study. Laser Ther. 2017;26(2):105-112.
doi:10.5978/islsm.17-OR-8.

Limandjaja GC, Niessen FB, Scheper RJ, et al. The

Keloid Disorder: Heterogeneity, Histopathology, Mecha-
nisms and Models. Front Cell Dev Biol. 2020;8:360. 2020.
doi:10.3389/fcell.2020.00360.

Evans EW. Treating Scars on the Oral Mucosa. Facial
Plast Surg Clin North Am. 2017;25(1):89-97. doi:10.1016/j.
fsc.2016.08.008.

Iglesias-Bartolome R, Uchiyama A, Molinolo AA, et al. Tran-
scriptional signature primes human oral mucosa for rapid
wound healing. Sci Trans| Med. 2018;10(451):eaap8798.
doi:10.1126/scitransImed.aap8798.

Shin JW, Kwon SH, Choi JY, et al. Molecular Mechanisms
of Dermal Aging and Antiaging Approaches. Int J Mol Sci.
2019;20(9):2126. 2019. doi:10.3390/ijms20092126.

Ishida T, Takeuchi K, Hayashi S, et al. Anatomical structure
of the subcutaneous tissue on the anterior surface of human
thigh. Okajimas Folia Anat Jpn. 2015;92(1):1-6. doi:10.2535/
ofaj.92.1.

Hotz B, Visekruna A, Buhr HJ, et al. Beyond epithelial to
mesenchymal transition: a novel role for the transcription
factor Snail in inflammation and wound healing. J Gastro-
intest Surg. 2010;14(2):388-397. doi:10.1007/s11605-009-
1068-3.

ORIGINAL ARTICLE

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Wang X, Qian Y, Jin R, et al. Effects of the trap-1 pro-

tein gene on collagen synthesis induced by tgf-beta/
smad signaling in human dermal fibroblasts. PLoS One.
2013;8:€55899. doi:10.1371/journal.pone.0055899.
Diegelmann RF, Evans MC. Wound healing: an over-
view of acute, fibrotic and delayed healing. Front Biosci.
2004;9:283-289. 2004. doi:10.2741/1184.

Tredget EB, Demare J, Chandran G, et al. Transforming
beta-growth factor and its effect on the reefielialization of
partially thick ear wounds in transgenic rats. Wound repair
2005;13:61-67. doi:10.1111/j.1067-1927.2005.130108..x.
Pereira RF, Bartolo PJ. Traditional Therapies for Skin
Wound Healing. Adv Wound Care. 2016;5(5):208-229.
doi:10.1089/wound.2013.0506.

Altiparmak M, et al. “Healing properties of skin wounds of
hypericum perforatum, liquidambar orientalis and propo-
lis mixtures.” European Journal of Plastic Surgery. 42.5
(2019): 489-494. doi.org/10.1007/s00238-019-01538-6.
Nani M, Leone A, Bom VP, et al. Evaluation and Compar-
ison of Wound Healing Properties of an Ointment (Alp-
aWash) Containing Brazilian Micronized Propolis and Peu-
cedanum ostruthium Leaf Extract in Skin Ulcer in Rats. Int
J Pharm Compd. 2018;22(2):154-163.

Ucar M, Deger O. Evaluation of cytotoxic and wound
healing effect of Turkish propolis DMEM extracts on MDA-
MB-231 cell lines. Tropical Journal of Pharmaceutical
Research 18.2 (2019): 321-325. doi:10.4314/tjpr.v18i2.14.
Zohery AA, Meshri SM, Madi MI, et al. Egyptian propolis
compared to nanohydroxyapatite graft in the treatment of
Class Il furcation defects in dogs. Journal of Periodontolo-
gy. 2018 Nov;89(11):1340-1350. doi: 10.1002/jper.17-0685.
Burdock GA. Review of the biological properties and
toxicity of bee propolis (propolis). Food Chem Toxicol.
1998;36(4):347-363. doi:10.1016/s0278-6915(97)00145-2.
Wagh VD. Propolis: a wonder bees product and

its pharmacological potentials. Adv Pharmacol Sci.
2013;2013:308249. doi:10.1155/2013/308249.

Vagish Kumar, LS. Propolis in dentistry and oral can-

cer management. N Am J Med Sci. 2014;6(6):250-259.
doi:10.4103/1947-2714.134369.

Saral O, Yildiz O, Aliyazicioglu R, et al. Apitherapy products
enhance the recovery of CCL4-induced hepatic damages
in rats. Turk J Med Sci. 2016;46(1):194-202. doi:10.3906/
sag-1411-35.

v. 21, n. 2, jul-dez/2022 18



Paulo H.S.B. Junior e cols. * The anti-inflammatory effect of propolis on human tissue

EEE

BJ

24,

25.

26.

27.

28.

Hozzein WN, Badr G, Al Ghamdi AA, et al. Topical ap-
plication of propolis enhances cutaneous wound heal-

ing by promoting TGF-beta/Smad-mediated collagen
production in a streptozotocin-induced type | diabetic
mouse model. Cell Physiol Biochem. 2015;37(3):940-954.
doi:10.1159/000430221.

Santos CMC, Pimenta CAM, Nobre MR. The PICO strat-
egy for the research question construction and evidence
search. Rev Lat Am Enfermagem. 2007;15(3):508-511.
doi:10.1590/s0104-11692007000300023.

Moher D, Shamseer L, Clarke M, et al. Preferred reporting
items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1.
doi:10.1186/2046-4053-4-1.

Zaugg H, West RE, Tateishi I, et al. Mendeley: Creating
communities of scholarly inquiry through research collabo-
ration. TechTrends. 2011;55(1), 32-36. d0i.10.1007/s11528-
011-0467-y.

Shiwa SR, Costa LOP, Moser ADL, et al. PEDro: a base
de dados de evidéncias em fisioterapia. Fisioterapia

em Movimento, [S..], v. 24, n. 3, set. 2017. ISSN 1980-

ORIGINAL ARTICLE

29,

30.

31.

32,

33.

5918. Available in: https://periodicos.pucpr.br/index.php/
fisio/article/view/21111/20253. doi.org/10.1590/S0103-
51502011000300017.

Merlin T, Weston A, Tooher R. Extending an evidence hier-
archy to include topics other than treatment: Revising the
Australian “levels of evidence.” BMC Med Res Methodol.
2009; 9(1):34. doi.org/10.1186/1471-2288-9-34.

Cao XP, Chen YF, Zhang JL, et al. Mechanisms underly-
ing the wound healing potential of propolis based on its in
vitro antioxidant activity. Phytomedicine. 2017;34:76-84.
doi:10.1016/j.phymed.2017.06.001.

Al Jadi A, Youssef K. Isolation and identification of phenolic
acids in Malaysian honey with antibacterial properties. Turk
J Med Sci 2003; 33: 229-236.

Cui K, Lu W, Zhu L, et al. Caffeic acid phenethyl ester
(CAPE), an active component of propolis, inhibits Helico-
bacter pylori peptide deformylase activity. Biochem Biophys
Res Commun. 2013;435(2):289-294. doi:10.1016/j.
bbrc.2013.04.026.

Hegazi AG. Medical importance of bee products. U Bee J.
2012;12: 136-146.

v. 21, n. 2, jul-dez/2022 19



