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treatment (CT) including corticosteroids, antibiotics and surgery. However, a large
number of patients reports poor or disappoining results of classical wester medicine and
therefore seek for complementary and alterna-tive medicine (CAM). The most common
type of CAM used for sinus inflammation are herbal treatments (HM), known in
Chinese traditional medicine for millennia for their resistance to foreign pathogens,
anti-inflammatory, antibacterial and immunomodulatory effects and increasingly
popular with European and North American patients and physicians. Apparently,
one-third of U.S. population uses some form of CAM for treating CRS with estimated
*Corresponding Author expenses of $23 hillion is spent annually on these therapies. Most patients do not inform
their physician on the use of herbal or alternative treatments. Most studies regarding
plant extracts or mixtures come from China and South-East Asia and are usually
scientifically performed, as the use of HM is done on a large scale within this
ulty of Medicine, “Titu Ma- geographical area. Western Europe has oriented the knowledge towards scientific
jorescu” University, 031593, research and rationally proven effects which automatically led to developing industrial
products (extracts and mixtures of extract) that are safe to use and currently present in
CRS management protocols. Eastern Europe remains the unknown quantity of the
equation, as the herbal use, although ancient, hasn’t been properly documented and
organized. The plants are not widely spread and their use remains somewhat traditional,
even mystical and confided to regions. Although certain plant families seem to be
common in use for all continents and regions, the actual common plants are few. This is
explainable by geographical and biological differences. The influence of folklore and
spirituality in this regard remains to be studied further. We performed a literature survey
between July 2021 and July 2023, using a variety of Romanian and East-European
ethnobotanical books as well as well-established databases, to find the most relevant
articles. Articles were not limited to those published in the English and Romanian
languages, as the purpose of our work was to present exhaustive data related to an array
of cultural inheritance. We attempted a narrative presentation of the material instead of a
systematic re-view in order to make it easier and more pleasant to read and also to bring
a sense of folklore and tradition to this topic, as these two parameters play an important
role in the use of herbal therapies.
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1. INTRODUCTION

Chronic rhinosinusitis (CRS) is an affliction of signifi-
cant prevalence (10.9% in Europe and 13% to 17% in the
United States according to current statistics).™**! which
can be diagnosed after 12 weeks of presence of at least
two main symptoms which include: nasal obstruction,
nasal drainage, facial pain/pressure, hyposmia/anosmia,
accomPanied by objective clinical or radiological evi-
dence.” On top of significant prevalence in the general
population, the association with significantly increased
costs of healthcare services due to the severe morbidity
and poor quality of life (QoL) have been frequently re-
ported.?**871 Rudmik et al estimate for the United
States alone, the total costs associated to CRS to be 10 to
$13 billion per year and total indirect costs resulted from
reduced labor productivity to exceed $20 billion per
year.¥l A statistic from 2006 reports 257,000 sinus sur-
geries, most of which due to CRS, with an average loss
of 5.67 workdays per year in the United States.*%
Other authors associate CRS to chronic debilitating con-
ditions such as depression, olfactory dysfunction, fatigue,
sleep disorders, and sexual dysfunction.* We should
also note the frequent association of CRS to allergic dis-
orders, rhinitis, acute sinusitis etc.

Extensive research and continuous acquired knowledge
on CRS led to developing a number of protocols for so
called conventional treatments (CT) which include topi-
cal intranasal corticosteroids, antihistamines and saline
irrigation. If a positive result is not obtained, oral corti-
costeroids, antibiotics, and surgical treatment may be
applied™®** with their entire array of risks and compli-
cations including adverse reactions and antibiotic re-
sistance.” 3 If we also consider that many patients do
not report significant improvement in quality of life after
surgery for CRS, we can easily understand the need to
seek complementary and alternative methods of treat-
ment including the very old and popular herbal medicine
(HM).

HM is by no means a new occurrence in the treatment of
CRS especially in East Asian traditional medicine which
emphasizes the holistic approach and uses an array of
herbs known for their resistance to foreign pathogens,
anti-inflammatory, antibacterial and immunomodulatory
effects.l*®

Although large-scale surveys on the usefulness of HM
and complementary and alternative medicine (CAM) to
treat CRS are lacking, this type of approach has grown in
popularity in many western countries. It is believed that
use of CAM is particularly prevalent among patients
with allergic disorders or rhinosinusitis.**]

Complementary and alternative medicine can be defined
as “diagnosis, treatment, and/or prevention which com-
plements mainstream medicine by contributing to a
common whole, by satisfying a demand not met by or-
thodoxy or b¥ diversifying the conceptual frameworks of
medicine” *°
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Apparently, one-third of U.S. population uses some form
of CAM for treating CRS with estimated expenses of $23
billion is spent annually on these therapies. Up to 75% of
patients do not inform their physician on the use of herb-
al or alternative treatments, although physicians must be
aware of any use of herbal products by patients, due to
their possible adverse side effects and interactions with
other medications.™ This type of attitude has also been
reported by other studies - up to 69% of patients ad-
mit-ting to using CAM but most of them failing to reveal
this usage to their physicians, and oftentimes using it
instead of their conventional prescribed medications.!*?!
Amongst all CAM methods which also include homeop-
athy, acupuncture, massage, osteopathic manipulation,
the use of HM seems to be the most common. A North
American study by Blanc et al™® surveyed the alternative
medicine use of 175 individuals with rhinosinusitis, and
found that 26% of the respondents reported using at least
one herbal remedy. Some 9% of respondents were taking
a traditional Chinese herbal remedy. Some of these re-
sponders did not use any form of western medication
(CT)."

The use of CAM is gaining popularity in West-European
countries as well, with an estimated £1.6 billion being
spent on it annually in the UK alone.”™ The current UK
prevalence of CAM use is reported at 25% and rising,
and the number of CAM practitioners is within the re-
gion of 50,000.%*!

Tradition and folklore, especially in East-European
countries, play an important role in perceiving and using
phytomedicine (nearly 80% of the population of devel-
oping countries according to the World Health Organiza-
tion).[2% In the Western world and developed countries,
phytomedicine is perceived more as a holistic and natural
approach to treatment and gains popularity with patients
that are increasingly unsatisfied by the poor results of CT
in CRS. Clinicians from western countries have always
raised concerns over HM efficacy, some of them even
expressed concern for the reversion to irrational ap-
proaches to medical practice™*? which emphasizes the
need of understanding the mechanisms of action of
common plant extracts and dominant compounds. Many
of these products and treatments do not have scientifi-
cally validated results but become popular through press,
social media and transmission of Eastern cultural herit-
age (extensive immigration from South-East Asia, Mid-
dle-East, Balkans etc.).

2. MATERIALS AND METHODS

A literature survey was performed between July 2021 and
July 2023, using a variety of Romanian and
East-European (Bulgaria, Macedonia, Greece, Russia,
Ukraine etc.) ethnobotanical books as well as
well-established databases, such as PUBMED, WEB of
SCIENCE, SCOPUS, EMBASE, COCHRANE
LIBRARY (Cochrane Database of Systematic Reviews
and the Cochrane Controlled Trials Register), CINAHL,
and AMED to find the most relevant articles. Articles
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were not limited to those published in the English and
Romanian languages, as the purpose of our work was to
present exhaustive data related to an array of cultural
inheritance. We focused on the most recent works be-
tween 2010 and 2021 (75% of the cited material) but not
neglecting any older relevant materials. Materials per-
taining to Romanian information are also available in the Ro-
manian Academy Library (https://biblacad.ro//eng_index.html)
and/or in the Romanian National Library
(http://www.bibnat.ro/).

We attempted a narrative presentation of the material
instead of a systematic re-view in order to make it easier
and more pleasant to read and also to bring a sense of
folklore and tradition to this topic, as these two parame-
ters play an important role in the use of herbal therapies.
We searched the aforementioned databases using the
general structure of the search strategy “search terms for
condition” AND “search terms for intervention.” Both
MeSH terms and TEXT terms were used for the condition
as well as the intervention.

The MeSH terms for the condition were: sinusitis.

The TEXT terms for the condition were: chronic rhi-
nosinusitis, CRS, chronic rhinitis, chronic sinusitis, al-
lergic rhinitis, allergic sinusitis, sinus inflammation.

The MeSH terms for the intervention were: Medicine,
herbal; Plants, Medicinal; Drugs, Chinese Herbal; Phy-
totherapy; Plant, Extracts; Medicine, Traditional.

The TEXT terms for the intervention were: herb, herbs,
herbal, plant, plants, phytomedicine, botanic, extract,
traditional, Romanian, East-European, Balkans, natural,
alternative, complementary, Chinese, Asian, oriental.

Despite the lack of well-founded data, we thought it was
important to include as many herbal therapy variants with
adjacent active compounds as possible to underline the
variety of plants known as active in CRS and also the
differences and similarities between various geographic
areas of the world. We did not exclude studies that were
specifically performed on acute rhinosinusitis or even
rhinitis since we considered the anti-inflammatory effect
of HM to be more important than the pathogenic form of
the disease and also not to overlook the undeniable
pathogenic link between acute rhinosinusitis, allergies
and CRS. However, many studies did not specify a sub-
type of disease, and we included these in our discussion
for the sake of completeness. We also included articles in
which rhinitis and multiple subtypes of sinusitis, includ-
ing CRS, were mentioned (e.g., CRS with allergic rhini-
tis). We considered the close relationship between the
acute and chronic form of the affliction and the patho-
genic link to rhinitis. The anti-inflammatory, antibacterial
and antiallergic properties of the presented plant extracts
should have corresponding results in all types of rhi-
nosinusitis.
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3. RESULTS

The aim of the study is to document as much information
as possible on herbal therapies known to be used in the
treatment of sinusitis and present it in an organized and
exhaustive manner. We would also like to comment on
differences and similarities between this folkloric, some-
times archaic knowledge from various geographic regions
and conclude if the flora is the only factor involved or if
any other factors related to spirituality and believes are
also at play.

South-East Asia and the Middle East

The use of HM is a common practice in South-East Asian
medicine, as shown by Lee et al. in their extensive re-
view!™ that reports that most studies concerning HM
from Asia come from China (79/80). where HM is ac-
tively used. Other sources include Taiwan, Korea, Vi-
etham, Mongolia, Iran. This article by Lee et al. comprises
of 80 studies and reports that a wide range of HM mo-
dalities is known and currently documented as used in
South-East Asia.

Bi Yuan Shu (BYS) is an herb mixture used in various
forms: Biyuan tonggiao granule the most often (13 stud-
ies), Biyuan decoction and Biyuanshu oral liquid (4
studies each). As for the dosage form, the decoction was
the most common (47 studies), followed by granules (19
studies) and capsules (6 studies). The actual plants used in
these traditional Chinese mixes are:

Magnolia denudata Desr., Encycl. [J. Lamarck & al.]
[Magnoliaceae; Magnoliae Flos] (63 studies),

Xanthium strumarium L., Sp. Pl. [Asteraceae; Xanthii
Fructus] (61 studies),

Angelica dahurica (Hoffm.) Benth. & Hook.f. ex Franch.
& Sav., Enum. Pl. Jap. [Apiace-ae; Angelicae Dahuricae
Radix] (57 studies),

Glycyrrhiza uralensis Glycyrrhiza uralensis (Fisch.
ex-DC.) L.Duan, J. Syst. Evol. [Le-guminosae; Glycyr-
rhizae Radix] (51 studies),

Scutellaria baicalensis Georgi, Bemerk. Reise Russ.
Reich [Labiatae; Scutellariae Radix] (43 studies),
Mentha arvensis var. piperascens (Malinv. ex-Holmes)
H.Hara, J. Fac. Sci. Univ. Tokyo, Sect. 3, Bot. [La-
miaceae; Menthae Herba] (33 studies),

Ligusticum chuanxiong S.H.Qiu, Y.Q.Zeng, K.Y.Pan,
Y.C.Tang & J.M.Xu, Acta Phytotax. Sin. [Apiaceae;
Ligustici Rhizoma] (31 studies),

Poria cocos (Schw.) Wolf [Polyporaceae; Poria (Hoelen)]
(29 studies),

Astragalus membranaceus Bunge, Gen. Astragali [Le-
guminosae; Astragali Radix] (27 studies),

Ephedra sinica Stapf Bull. Misc. Inform. Kew [Ephed-
raceae; Ephedrae Herba] (24 stud-ies),

Platycodon grandiflorus (Jacq.) A.DC., Monogr. Cam-
pan. [Campanulaceae; Platycodi Radix] (23 studies),
Atractylodes macrocepha-la Koidz Fl. Symb. Orient.
-Asiat. [Asteraceae; Atractylodis Rhizoma Alba] (22
studies),

Saururus chinensis Hort. ex-Loudon, Hort. Brit. ELoudon]
[Saururaceae; Houttuyniae Herba] (21 studies)."
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The effects of Bi Yuan Shu have been studied in combi-
nation with classical treatment (intranasal steroid and
antibiotic therapy) for patients recovering from FESS
surgery. These patients experienced significantly less
pain, discharge, and breathing difficulty than did those
taking the standard treatment alone.! In a multi-center
RCT, Liang et al'®* assessed BY'S for its adjunctive effect
on clinical symptoms and signs in 340 patients with CRS
and nasal polyps who had undergone FESS. Half the
patients received additional antibiotics and topical ster-
oids (n 170) whilst the other half only received antibiotics
and topical steroids (n 170) for 20 days. Significant im-
provements in individual symptoms that favored BYS
were seen for pain, breathing difficulty, purulent nasal
discharge, hyposmia, and halitosis, but not for fever and
cough, which showed only a positive trend. Analysis was
by intent-to treat.

Ge Gen Tang (GGT) is a traditional Chinese medicine
made up of many herbs. GGT formulations typically
contain Puerariae radix (Pueraria lobata (Willd.) Ohwi,
Bull. Tokyo Sci. Mus.), Ephedrae Herba (Ephedra sinica
Stapf Bull. Misc. Inform. Kew), Cinnamomi Ramulus
(Cinnamomum cassia Nees ex Blume, Bijdr. Fl. Ned.
Ind.), Paeoniae Radix (Paeonia lactiflora Pall., Reise
Russ. Reich.), Glycyrrhizae Radix preparata (Glycyrrhiza
uralensis (Fisch. ex-DC.) L.Duan, J. Syst. Evol.), Zingi-
beris Rhizoma (Zingiber officinale Roscoe, Trans. Linn.
Soc. London), and Zizyphi Fructus (Ziziphus jujuba Mill.,
Gard. Dict.). It is described as being useful for treating
upper respiratory tract infections.[”*? Yen et al report Ge
Gen Tang use as common!® whilst Chang et al experiment
with multiple in vitro cell lines to demonstrate that Ge
Gen Tang exerts antiviral action against respiratory syn-
cytial virus (RSV).*¥ The conclusion was that exposure
of RSV to Ge Gen Tang resulted in a significant reduction
in TNFa expression. There are at this time no clinical data
to suggest that Ge Gen Tang has any efficacy in the
treatment of CRS.

Nigella sativa L., Sp. Pl. [Linnaeus], a member of Ra-
nunculaceae family, commonly known as black seed,
used for centuries in the Middle-East and India for treat-
ing various ailments such as : cough, colic, lactation, eye
infections, anorexia, diarrhea, dyspepsia and fever, it is
also enriched by a significant religious importance
(Ayurvedic medicine), probably due to its antisePtic, local
analgesic and anti-inflammatory properties.**

The biochemical content includes: amino acids, proteins, car-
bohydrates, 0.4-1.49% essential oil, 30-44.21% fixed oil, sterols
(cholesterol, campestrol, stagmasterol, -spinasterol, -sitosterol)
12, alkaloids (nigellidine, nigellimine, nigellicine), saponins and
crude fiber, minerals (calcium, iron, sodium, potassium).>3¢]
The essential oil and the fixed oil both contain similar active
agents but in different concentrations: Thymoquinone
(2-isopropyl-5-methyl-1,4-benzoquinone) at 26.8-54.8% for
essential oil vs 3.5-8.7mg/g in fixed 0il.®>3"38 Linoleic acid
makes up 50% of fixed oil, followed by oleic acid (25%), pal-
mitic acid (18%). p-cymene (14.7-38.0%), longifolene
(1.2-10.2%), -thujene (1.3-10.1%), carvacrol (0.5- 4.2%). Es-
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sential oil also contains cubebene (0.4-3%), -pinene (0.2-2.4%),
limonene 30.7-2.3%), -pinene  (0.4-3.0%), sabinene
(0.2-1.6%).1*°

The presence of thymoquinone, nigellone, thymohydro-
quinone is associated with anti-inflammatory and anti-
oxidant effects®*84% that correlate to reducing the in-
flammation of sinuses and respiratory airways, significant
suppression of nasal mucosal congestion and improve-
ment of allergic rhinitis symptoms. In other studies, N.
sativa seed fixed oil, thymoquinone and nigellone dose
dependently inhibited the formation of 5-lipoxygenase
products and 5-hydroxy-eicosa-tetra-enoic acid (5-HETE)
from polymorphonuclear leukocytes.™ Scientific data
has been obtained in animal model experiments in which
N. sativa fixed oil reduced cyclooxygenase and
5-lipoxygenase pathways of peritoneal leukocytest?,
improved lung inflammation and decreased peripheral
blood eosinophil count.!%44!

Beneficial effects in sinusitis may also include enhancing
humoral immune responses by reduction in IgA, IgM and
C3 levels 27. Action against pathogenic micro-organisms
should not be neglected. The antiviral effects of thymo-
quinone, against avian influenza virus (HON2)"* and
murine cytomegalovirus infection model™ were con-
firmed by its stimulatory effects on CD4+ T lymphocytes
in murine BALB/c cytomegalovirus model.[*”? Thymo-
quinone also exhibited strong antimicrobial properties
against fungi, Gram negative and positive bacteria.®

N. sativa has been traditionally used for curing headache
due to its analgesic effects as an opioid principle with an
antagonizing effect on naloxone.™ This could also ex-
tend to analgesic effects in CRS. Thymoquinone and N.
sativa seed fixed oil de-creased the antinociceptive effect
of morphine, therefore, the antinociceptive effects of N.
sativa seed fixed oil and thymoquinone is via indirect
activation of k-opioid and supra-spinal 1 receptor sub-
type.

Ageratum conyzoides Sieber ex Steud., Nomencl. Bot.
[Steudel] is an herbaceous plant, belonging to the Chry-
santhemum family, found in Southeast Asia and Central
America. Known in Oriental medicine as treatment for
respiratory infections, pharyngitis and used for detoxify-
ing, eliminating swelling, hemostasis and increasing
secre-tion for a decongestant effect on the nose and si-
nuses.®*? The main ingredients in Ageratum conyzoides
are essential oil (g-cadinen, caryo-phyllen, agerato-
cromen, de-methoxy-ageratocromen) accounting for
about 2%, alkaloids and saponins. The whole plant con-
tains 0.16% essential oils whilst leaves and flowers con-
tain 0.2% essential oil. Leaves contain stigmast 7-en-3-02,
quercetin, kaempferol, fumaric acid, and cafeic acid,
carotenoids, low phytosterols, tannins, saponins and
uronic compounds. The rough saponin content in stems
and leaves (dried herbs) is 4.7%.
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Pharmacological effects of Ageratum conyzoides include
resistance to bacteria such as Staphylococcus aureus,
Bacillus subtilis, Escherichia coli, and Pseudomonas
aeruginosa. In South-East Asia it is usually used for
treating sinusitis and chronic rhinorrhea in the form of
freshly squeezed plant juice (50gr).1*

Heliotropium indicum L., Sp. Pl. is a wild-growing hard
herbaceous Asian plant from the Boraginaceae family,
used as anti-inflammatory and antalgic in support for
treatment of sinusitis.***" It is used as instillations of
plant juice for 10 days. Although Heliotropium indicum
contains hepatotoxic xyanhydric acid and alkaloids it does
not immediately affect the body.®***! The World Health
Organization has advised against using it as a drug be-
cause it can cause liver toxicity, hemorrhage and even
cause cancer to users.

Xanthium strumarium L., Sp. PI. also a tropical plant,
belonging to the Asteraceae family containing fat, alka-
loids, iodine and saponins, which have analgesic, anti-
bacterial and anti-inflammatory properties, traditionally
used in South-East Asia (Vietnam) for the treatment of
CRS, in conjunction with other plants (Ageratum co-
nyzoides 30g, Honeysuckle 20g, Xanthium strumarium
129).[34‘35]

Urtica dioica L., Sp. PI. [Linnaeus] has been reported to
have anti-inflammatory and anti-allergenic proper-
ties.®®*1 The active components include adenine, nico-
tinamide, synephrine and osthole. Also, alkaloids
(Synephrine) in its composition are known to work as
nasal decongestants®® and is used in traditional Chinese
medicine for treatment of seasonal allergy and other in-
flammatory disorders.®*** Urtica dioica extract has been
studied in-vitro and proven as inhibitor of several key
inflammatory events. Its effects include: antagonist and
negative agonist activity against the Histamine-1 (H1)
receptor which blocks histamine production and release;
inhibition of mast cell tryptase hindering mast cell
degranulation and consequent release of a host of
pro-inflammatory cytokines and chemokines that lead to
the appearance of allergy symptoms; inhibition of Cy-
clooxygenase-1 (COX-1) and Cyclooxygenase-2
(COX-2) both key enzymes involved in the induction of
many inflammation events associated with allergic rhini-
tis and therefore prevention of prostaglandin formation;
Hematopoietic Prostaglandin D2 synthase (HPGDS) in-
hibition, that specifically deters Prostaglandin D2 pro-
duction, a primary pro-inflammatory mediator in allergic
rhinitis.®®®° A more recent study deals with investigating
the efficacy of supportive therapy of allergic Rhinitis by
Urtidin® Tablet.

Artemisia afra Jacg. ex Willd. is one of the most widely
used herbal remedies in South Africa to treat an entire
array of ailments manifested with inflammation and
pain.*%? These include coughs, colds, asthma, fever,
influenza, diabetes and malarial®, and sometimes rhini-
tis.[**%*! Related plants such as A. ordosica Krasch. have
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been proven by use of in vivo models to have effects in
controlling allergic inflammatory response in rhini-
tis.[**®4 Clinical trials with nasal spray preparations of A.
abrotanum containing its essential oils and flavonols have
been performed with good results. 5"

Chelidonium majus L., Sp. PI. — also used for its proven
anti-inflammatory potential and modulation of immune
response (in vitro cellular models, in vivo experiments).
Chelidonic acid was efficient in mouse models of oval-
bumin-elicited allergic rhinitis.[%5¢7

Zingiber officinale Roscoe, Trans. Linn. Soc. London
(Ginger) — the antiallergic effect of 6-gingerol, the major
compound of ginger, has been studied in mouse allergy
model and primary/cell line culture systems. Oral ad-
ministration of ginger reduces the severity of sheezing
and nasal rubbing by nasal sensitization of ovalbumin and
suppressed infiltration of mast cells in nasal mucosa and
secretion of ovalbumin specific immuno-globulin-E in
serum. Accordingly, 6-gingerol suppressed in-vitro dif-
ferentiation of both Thl cells and Th2 cells from naive
T-cells.l*®]

The study by Kawamoto, et al.,, 2015 shows that
6-gingerol suppresses cytokine production for T-cell
activation and proliferation, thereby not causing f-cell
and mast cell activation and resulting in prevention or
reduction of allergic rhinitis symptoms. 6-gingerol sig-
nificantly inhibited the phosphorylation of mitogen acti-
vated protein kinases, calcium release and nuclear local-
ization of c-fos and nuclear factor-kp by phorbol
12-myristate 13-acetate and ionomycin stimulation. %

Echinacea is a well-established traditional treatment for
CRS, with its most common species: Echinacea pallida
(Nutt.) Nutt., Trans. Amer. Philos. Soc., Echinacea pur-
purea (L.) Moench, Methodus (Moench), and Echinacea
angustifolia DC., Prodr. [A. P. de Candolle].?"" The
plant extracts appear to have antiviral action through
activation of the immune system (upregulation of the
proinflammatory cytokines IL-1b, IL-6, IL -10, and tumor
necrosis factor alpha (TNFa) in human macrophag-
es).?"™ Asher et al. states that there are more than 350
studies to date on the herb Echinacea and those have
indicated that Echinacea activates T and B cell lympho-
cytes in vitro,™® 2™ although this has recently been
called into question.”®™ Several metanalyses on
Echinacea for the common cold have suggested a positive
effect,’®"®""1 whilst other studies have shown no clear
effect of these extracts.**"8" A meta-analysis of 16 trials
yielded overall better results for Echinacea preparations
than placebo. The large number of Echinacea prepara-
tions (over 200 on the current market) make comparative
study and recommendations quite difficult.**8%8!

Regarding herbs, Shea butter placed on the upper lip
(from the seed of the African shea butter tree, Bu-
tyrospermum parkii Kotschy, Sitzungsber. Acad. Wien,
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Math. -Nat. I. Abth. I.) was found to be an effective nasal
decongestant in an extremely small study.*%

Ma huang is a dietary supplement containing Ephedra
sinica Stapf. (ephedra alkaloids), often used as a nasal
decongestant. The plant is also commonly found in BYS
and GGT. Adverse reactions associated with Ma huang
use include hypertension, palpitations, tachycardia,
stroke, and seizures.9

Western Europe

Compared to Asian herbal treatments, the substances used
on a large scale in Western cultures are by far more sci-
entifically studied and based on classical experimentation.
That is the reason why a number of them is already used
as recognized treatment and part of various protocols.
Another difference would be that wester used substances
tend to be industrially extracted (phytoneering) whereas
East-Asian plants are used in their physical form, usually
as decoction.

Sinupret® (Bionorica SE, Neumarkt, Germany) is by far
the most popular form of HM used in Western medicine.
It is a trademarked herbal preparation developed in Ger-
many which has been developed using phytoneering
processes and contains ex-tracts of five herbs: elder
(Sambucus nigra L., Sp. PI. [Linnaeus], Caprifoliaceae)
flowers, primrose (Primula veris L., Sp. Pl., Primulaceae)
flowers with calyx, common sorrel (Rumex acetosa, L.,
Sp. Pl., Polygonaceae), European vervain (Verbena of-
ficinalis L., Sp. Pl., Verbenaceae) and gentian (Gentiana
lutea L., Sp. PI., Gentianaceae) root. All these plants are
known for their mucolytic effect and sometimes for an-
ti-inflammatory activity. In a randomised, double-blind,
placebo-controlled trial by Richstein and Mann, con-
ducted on 31 patients with CRS, the radiological evalua-
tion showed that 12/16 of them experienced considerable
improvements or total recovery compared with 6/15 pla-
cebo-treated patients (p value not reported).®*®! Another
randomized, open-label, comparative study conducted on
46 patients with exacerbation of CRS, concluded that
treatment for 21 days (2 tablets, 3 times per day) resulted
in improvement for 23.5% (4/17) and lack of pathologic
findings in 41.7% (10/24). The authors concluded that
phytoneering synthetized drugs were equivalent in effect
to N-acetylcysteine therapy.®*® However, we must note
that the researchers permit-ted the use of associated drugs,
which could have modified the outcome.

A number of other trials®®*"! tested the effect of Sinupret
as adjunctive treatment to antibiotics and/or nasal de-
congestant in patients with acute rhinosinusitis. In a ran-
domized study by Zimmer et al.’®!, 90 patients suffering
from acute bacterial sinusitis received either Esberitox
(see below) or Sinupret (5 tablets 2/d) as adjunctive
treatments to doxycycline, or doxycycline alone for 20
days. Both herbal preparation groups had a significantly
higher responder rate (Sinupret 85.7%, Esberitox 86.7%)
compared with control (50%). Berghorn et al®®® treated
140 patients with acute bac-terial sinusitis with either
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Sinupret liquid (50 drops 3/d) or placebo as adjunctive
treatment to antibiotics and nasal decongestant. The du-
ration of the treatment was 14 days. The results were
assessed by combined clinical score and ultrasonogram
findings and showed better results in the Sinupret group,
without statistical significance. Neubauer and Marz®
randomized 160 patients with acute bacterial sinusitis into
two groups to receive either Sinupret sugar-coated tablets
(2 tablets 3/day) or placebo as adjunctive treatment to
antimicrobial and decongestant therapy for 2 weeks.
Evaluation was done radiologically and via patient ques-
tionnaire. Sinupret was found to be significantly better
than placebo.

This extract combination has been evaluated through in
vitro and animal models and proven to poses significant
activities against various microbe and virus, secretolytic
and anti-inflammatory activity.™ This herbal mixture
was perceived through these studies to be effective and
well tolerated.

Cyclamen europaeum L., Sp. PI. extract (Nasodren®) is a
product with surfactant activity through its rich saponins
content. It is reported to ease intranasal drainage of fluid
from the sinuses through a physical mechanism. Cycla-
men is a member of the primrose family (Primulaceae)
and its use as medicine can be traced back to ancient
Greece where Theophrastus (4th—3rd centuries BC)
recommended inserting a mixture of cyclamen extract and
honey into the nose to treat nasal catarrh and headaches
(“to clear the head”).[®¥

Cineole is a terpenoid oxide extracted from eucalyptus
oils. Eucalyptus globulus Labill., Voy. Rech. Pérouse is
part of the Myrtaceae family and is known for the
an-ti-inflammatory, antiseptic and decongestant proper-
ties. Its traditional uses include asthma, nasal congestion,
runny nose, cough, sore throat and sinusitis. Used in a
double-blind, placebo-controlled RCT as adjunctive
treatment to a nasal decongestant in the treatment of 152
patients with ARS. (Cineole capsules 100 mg/d) vs. pla-
cebo for 7 days, the improvement of clinical symptoms
(eg, headache, nasal obstruction, and impairment of con-
dition) was significant in favor of Cineole.’®”

Bromelain is a proteolytic enzyme extracted from the
stem and the fruit of the Ananas comosus (L.) Merr.,
Interpr. Herb. Amboin. (pineapple). Its physiological
effects appear to include interactions with inflammatory,
immune, cell signaling, coagulation molecules and related
pathways as it inhibits nuclear factor kappa-light-chain
enhancer of activated B cells (NF-kB) and cyclooxygen-
ase-2 (COX-2), and it stimulates the production of proin-
flammatory cytokines IL-1b, IL-6, TNFa, and IFNg.[**!
The enzyme’s anti-inflammatory action is due to its inhi-
bition of bradykinin production at the inflammatory site.
As such, it has also been extensively studied and used.
Most studies are randomized and similarly designed
around the use of Bromelain (2 tablets 4/d) or placebo for
6 days, in a double-blind fashion. All patients also re-
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ceived some form of CT (antibiotics, antihistaminic de-
congestants, and analgesics). In a cohort of 49 patients,
Seltzer et al. 24 reported significantly better results in the
Bromelain group for overall rating, breathing difficulties,
and nasal discomfort with trends of improvement towards
subsidence of edema, inflammation, headache, and
pain.®¥ Taub et al. on the other hand 26 observed im-
provements in the bromelain group in nasal mucosal in-
flammation, nasal discharge, breathing difficulty, head-
ache, and overall rating, but only nasal mucosal inflam-
mation and overall rating reached statistical signifi-
cance.’™ These three double-blind placebo-controlled
studies from the 1960s showed statistically significant
improvement in the symptoms of sinusitis over control
subjects. In all studies, the patients were also taking anti-
biotics and did not benefit from radio-graphic documen-
tation of sinusitis.[%* %

However, the debate on the benefits of pineapple extract
in CRS is still opened and the research has been continued
in recent years and concluded that Bromelain could rep-
resent a therapeutic option due to its anti-inflammatory
properties and its pharmacokinetics and pharmacody-
namics characteristics as well as safety of use. Some
forms of intranasal administration have also been sug-
gested.®” !

Andrographis paniculata (Burm.f.) Wall. ex Nees, PI.
Asiat. Rar. (Wallich) is an annual herbaceous plant of the
family Acanthaceae, native of India and Sri Lanka. The
herb is useful for treating upper respiratory tract infec-
tions, ulcerative colitis and rheumatic symptoms although
limited. The preparation Kan Jang® contains Androgra-
phis paniculata and Eleutherococcus senticosus (Maxim.
& Rupr.) Maxim., Prim. Fl. Amur. and may shorten the
duration and lessen the symptoms of common cold.®*

Angocin® Anti-Infekt N contains mustard oils (isothio-
cyanates) that inhibit the growth of bacteria and viruses. It
also contains natural antibiotics from Tropaeolum majus
L., Sp. PlL(nasturtium) and Armoracia rusticana
G.Gaertn.,, B.Mey. & Scherb., Oekon. Fl. Wetterau
(horseradish), which make it effective in the treatment of
respiratory and urinary tract infections.’®"

Esberitox is an herbal mixture with immune stimulating
properties, composed of three herbs, Thuja occidentalis
L., Sp. Pl., Echinacea angustifolia DC., Prodr. [A. P. de
Candolle], and Baptisia tinctoria (L.) R.Br. in W.T.Aiton,
Hort. Kew., ed. 2 [W.T. Aiton]. One of the studies de-
scribed abovel®*¥ tested Esberitox (3 tablets 3/d) as well
as Sinupret as an adjunctive treatment to doxycycline for
acute sinusitis.

Myrtol is a plant extract (distillate) that consists mainly of
three monoterpenes: alpha-pinene, d-limonene and
1,8-cineole extracted from Pinus spp (Pine), Citrus au-
rantiifolia (Christm.) Swingle, J. Wash. Acad. Sci. (lime)
and Eucalyptus globulus Labill., Voy. Rech. Pérouse. It
has been reported as reducing symptoms of acute sinusitis
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in a double-blind, placebo-controlled study run on 330
patients that received Myrtol (300 mg/d, n 109), another
unidentified essential oil licensed for this indication (300
mg/d, n 110), or placebo (n 111). The total symptom score
(headache, pain at bending over, general well-being, fe-
ver, pain upon pressure, nasal secretion, and nasal ob-
struction) has been used as assessment method and the
mean decrease was 10.3 in the Myrtol group, 10.4 in the
other essential oil group, and 9.0 in the placebo group.
The author reported no difference between Myrtol and the
other essential oil group and that both groups were supe-
rior to placebo group.®”!

Capsaicin is the pungent principal ingredient of Capsicum
frutescens L., Sp. PI. [Linnaeus] (red chili pepper) and is a
direct stimulant of the sensory-C-fibers, producing the
release of CGRP*'° and other tachykinins.!**** Tissue
depletion of CGRP is the result of systemic pre-treatment
of adult guinea-pigs with capsaicin as well as destruction
of sensory-C fiber terminals.®***? In the pig nasal mu-
cosa, local intra-arterial (i.a.) injection of capsaicin in-
duces CGRP-LI release with concomitant vasodilatation
of both capacitance and resistance blood vessels®!%:
capsaicin probably does not stimulate mast cell histamine
release directly.!™ 2 The intensity of rhinosinusitis
symptoms seems to be well correlated to the concentra-
tion of sensory neuropeptides. This concentration has
been found to be reduced by repeated intranasal applica-
tions of Capsaicin.!**!

A study conducted by Snider et al. (1992) found that
rhinitis, sneezing, and con-gestion were alleviated in
patients who received repeated nasal sprays of capsai-
cin.'%1%! 1n 3 placebo-controlled study, intranasal cap-
saicin was shown to be effective in reducing nasal
symptomatology in nonallergic, noninfectious perennial
rhinitis without affecting cellular homeostasis up to 9
months after treatment.'®%1 Fokkens et al., (2016)
mentioned the activity of capsicum against rhinitis but it is
not effective for elderly patient on rhinitis.*®®! Other sci-
entists have also determined activeness of capsicum
against rhinitis.'®0%1% Effect in CRS and rhinitis is
based on a polypeptide named activity is Bradykinin (BK)
which is involved in nociception, vasodilatation and ca-
pillary permeability augmentation. BK receptors have
been found in the nasal mucosa where they may produce
CGRP- and possibly SP-release from primary sensory-C
fibers via capsaicin-independent mechanisms."%*! The
molecular mechanisms involved in effective Capsaicin
treatment have been described in detail by several au-
thors"®112 131 and summarized in the extensive reviews
by Asher et al, Masud-Parvez et al. respectively.** 1%

Dictamnus is the popular name for a group of medicinal
herbaceous plant species of the Rutaceae and Lamiaceae
families, which have been use for millennia to treat
chronic rhinitis, nasopharyngitis and pharyngitis but also
cough, jaundice, anorexia, eating disorders, and toxic
effect of contact with venomous animals. Dictamnus
albus L., Sp. PL., and D. hispanicus Webb ex Nyman,
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Consp. Fl. Eur., are generally used for medicinal purposes
with specific indications which relate exclusively to the
use of a specific part of the plant. Roots and root bark are
the plant part more frequently used. The use of D. albus
presents notable differences between Western Europe and
Eastern Europe with only thirteen common uses of the 42
analyzed.™**

Petasites hybridus (L.) G. Gaertn., B. Mey. & Scherb.,
Oekon. FI. Wetterau (Butter-bur), a member of the
sun-flower family, is purported to be effective in treating
allergic rhinitis and have nasal decongestant effects.’?”%*
133134 |n CRS, evidence sup-porting its use is negligi-
ble.”"

Eastern Europe

Plants have been used traditionally for centuries for the
symptomatic treatment of respiratory tracts diseases (e.g.
cough, rhinitis, bronchitis, throat infection, fever, influ-
enza) in Eastern Europe. These substances are potential
inhibitors of chemotaxis of neutrophils in inflammation
by inhibition of IL-8 secretion. Selected extracts from the
Asteraceae family such as roots of Inula helenium L., Sp.
Pl., flowers of Helianthus annuus L., Sp. Pl., flowers of
Achillea ptarmica L., Sp. PI., roots of Anacyclus pyre-
thrum (L.) DC., Fl. Franc. [de Candolle & Lamarck] and
aerial parts of Grindelia squarrosa (Pursh) Dunal, Mém.
Mus. Hist. Nat. are believed to have just such an effect of
suppression of production of cytokines/chemokines and
of expression of adhesion molecules located on cell sur-
face.l*®]

Mentha x pipperita L., Sp. PI. [Linnaeus] (Peppermint) is
an important plant, which contains 0.20-0.25% essential
oil, of which menthol menthone are the main volatile
components. The most important chemical components of
peppermint oil are: menthol (40.7%), menthone (23.4%),
menthyl acetate,. 1,8-cineole, limonene, beta-pinene,
beta-caryophyllene. The other ingredients include tannins
6-12%, triterpenes and bitter substances. Rosmarinic acid
and a number of flavonoids, such as eriocitrin, luteolin
and hesperidin are also phenolic components of the pep-
permint leaves. The essential oil is also used for inhalation
purposes, as an ingredient in creams, and to cure rhinitis,
bronchitis and rheumatic diseases.**!

Berberis vulgaris L., Sp. PI. is used to ease inflammation
and infection of the respiratory tract such as pharyngitis
(sore throat), sinusitis, rhinitis (nasal congestion), bron-
chitis and traditionally tuberculosis as well as candida
(yeast) infections of the skin or vagina.l*** The effects on
psoriasis requires further studies.**¢*3!

Geranium robertianum L., Sp. PI. (aerial parts) is docu-
mented as traditional treatment Sherbal tea) for sinus in-
flammation in Montenegro!*%142

A number of plants are traditionally used in Romanian

HM for treating upper air-way pathology such as phar-
yngitis, laryngitis, rhinitis. These include: Allium cepa L.,
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Sp. PI. (bulb) via organosulfur compounds, flavonoids,
and phenolcarboxilic acids******”: Allium sativum L., Sp.
PI. (bulb) via organosulfur compounds, flavonoids, and

phenolcarboxilic acids™***”); Juniperus communis L.,
Sp. Pl. (shoots, berries) via polyphenols, essential oils
(monoterpenes)**445 147: salvia officinalis L., Sp. PI.

(leaves) via flavonoids, phenolcarboxilic acids, essential
oils (monoterpenes)™***’ and Verbascum phlomoides L.,

Sp. Pl (flowers) mucilages, flavonoids, iri-
dOidS.[143’145'147’148]

Origanum majorana L., Sp. Pl is widely used in the
Balkans to treat colds and rhinitis.****! Sideritis scardica
Griseb., Spic. Fl. Rumel, also, from the Lamiaceae
fam-ily, is an aromatic plant very popular in Greece,
Bulgaria, Albania, and North Macedonia where it is
largely used in local cuisines. The species, together with
several related Sideritis species, is known as “mountain
tea”, and use as decoction in folk medicine of the Balkan
countries to strengthen the immune system, and treat cold,
flu, and allergies.™9%%2%3 |t js also employed against
shortness of breath, sinus conges-tion, and even pain and
mild anxiety. (24915315

Artemisia vulgaris L., Sp. Pl.- Researchers from Romania
investigated the chemical composition and the antifungal
activity of the essential oil extracted from the Artemisia
dracunculus L., Sp. PI. [Linnaeus], A. abrotanum Savi,
Mat. Med., A. absinthium L., Sp. PI. and A. vulgaris L.,
Sp. Pl. (Asteraceae) herbs against Candida albicans. The
disk-dilution method was used in the in vitro experiments.
The observed inhibition zone measured 12.5 mm. The
zone of the positive control, carried out with nystatin,
measured 15.0 mm, while that of the negative control,
carried out with an empty paper disc, measured 6.0 mm.
The results thus confirmed the antifungal activity of the
essential oil of the herb against C. albicans.[*%¢*%")

Swedish researchers have studied the effect of a nasal
spray containing the essential oil and flavonoids derived
from Artemisia abrotanum Savi, Mat. Med. on the course
of allergic rhinitis and reported that relief of symptoms is
possible. The essential oil contained large amounts of
1,8-cineole, davanone and linalool, with centaureidine
di-methylether, casticin and quercetin dominant among
the flavonoids. The study took place on a cohort of 12
patients with known allergic rhinitis and/or bronchial
obstruction, or with allergic rhinitis with coexisting al-
lergic conjunctivitis or with exercise-induced asthma. The
preparation was applied immediately after noticing the
characteristic allergic symptoms of the nose. The effects
were assessed based on a questionnaire filled in by the
patients. Five minutes after application of the spray, the
patients reported alleviation of nasal symptoms similar to
the use of an antihistamine medication or chromoglycan.
The results of the study indicate that a nasal spray with a
mixture of essential oils and flavonoids present in A.
abrotanum can be effective in the treatment of allergic
rhinitis but also for allergic conjunctivitis and obstructive
bronchial disease.[51%6:1>%]
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Sambucus nigra L., Sp. PI. [Linnaeus]-The creamy-white
flowers and glossy, purplish-black berries have been used
for therapeutic purposes in acute and chronic rhinosinus-
itis and respiratory viral infections such as cold and her-
pes.F18 According to different studies, both elderberry
fruit and flower are high in polyphenols.'***%¥ |ts high
antioxidant and antiviral activity has been recognized by
the use of S.nigra extract in the commercially available
product Sinupret.

Bryophyllum pinnatum Lam. Oken, Allg. Naturgesch.
(Crassulaceae) in the form of sap drink and Leonurus
cardiaca L., Sp. Pl. (Lamiaceae) as aerial parts tea have
been documented as part of the ethnobotany of Hutsuls
living in the Carpathian Mountains of Bukovina (SW)
Ukraine and NE Romania."* This border area suggests
that the knowledge is common to both Romanian and
Ukrainian population and by extension to other national-
ities inhabiting the area such as Polish, Russian, Tartar
etc.

International Journal of Modern Pharmaceutical Research

Medicinal Plants of Russian Pharmacopoeia Russian
traditional medicine infusion of aerial part of Bidens tri-
partita L., Sp. PI. is widely used in the treatment of ca-
tarrhal rhinitis, angina, acute respiratory infection, and as
an anti-inflammatory in co-litis, gout, and infantile rick-
ets.'® The efficacy of mixtures with Tussilago farfara
L., Sp. Pl also from the Asteraceae family, has been
shown in the complex treatment of rhinosinusitis in min-
ers with chronic bronchitis.**? But no further details are
pro-vided by the author.

WESTERN EUROPE

Figure 1: Venn Diagram regarding the number of common species used for Herbal Treatments between the

studied regions.

©

Figure 2: Venn Diagram regarding the number of common families and species used for Herbal Treatments

between the studied regions.

Volume 8, Issue 9. 2024

1ISO 9001:2015 Certified Journal 9



Mocanu et al.

International Journal of Modern Pharmaceutical Research

Table I: Medicinal plants and their use according to geographic areas (see Figure 1&2).

Family Species Area of use -
South Asia & Middle-East | Western Europe | [N |
Magnoliaceae; Magnolia denudata (BY'S) Yes No No
Asteraceae Xanthium strumarium (BYS) Yes No No
Apiaceae Angelica dahurica (BYS) Yes No No
Leguminosae Glycyrrhiza uralensis (BYS, GGT)) Yes No No
Lamiaceae Scutellaria baicalensis (BYS) Yes No No
Apiaceae Ligusticum chuanxiong (BYS) Yes No No
Lamiaceae Mentha arvensis (BYS) Yes No No
Polyporaceae Poria cocos (BYS) Yes No No
Leguminosae Astragalus membranaceus (BYS) Yes No No
Ephedraceae Ephedra sinica (BYS, GGT, Ma- huang) Yes No No
Campanulaceae Platycodon grandiflorum (BYS) Yes No No
Asteraceae Atractylodes macrocephala (BYS) Yes No No
Saururaceae Saururus chinensis (BYS) Yes No No
Fabaceae Pueraria lobata (GGT) Yes No No
Lauraceae Cinnamomum cassia (GGT) Yes No No
Paeoniaceae Paeonia lactiflora (GGT) Yes No No
Rhamnaceae Ziziphus jujuba (GGT) Yes No No
Rannunculaceae | Nigella sativa Yes No No
Chrysantemum Ageratum conyzoides Yes No No
Boraginaceae Heliotropium indicum Yes No No
Urticaceae Urtica dioica Yes No No
Asteraceae Artemisia afra Yes No No
Papaveraceae Chelidonium majus Yes No No
Zingiberaceae Zingiber officinale Yes No No
Asteraceae Echinacea angustifolia (Esberitox) Yes Yes No
Sapotaceae Butyrospermum parkii Yes No No
Caprifoliaceae Sambucus nigra (Sinupret) No Yes Yes
Primulaceae Primula veris No Yes No
Polygonaceae Rumex acetosa No Yes No
Verbenaceae Verbena officinalis No Yes No
Gentianaceae Gentiana lutea No Yes No
Primulaceae Cyclamen europaeum No Yes No
Myrtaceae Eucalyptus globulus (Myrtol, Cineole) No Yes No
Bromeliaceae Ananas comosus No Yes No
Acanthaceae Andrographis paniculata (Kan Jang) Yes No No
Araliaceae Eleutherococcus senticosus (Kan Jang) Yes No No
Tropaeolaceae Tropaeolum majus (Angocin® Anti-Infekt N) No Yes No
Brassicaceae Armoracia rusticana (Angocin® Anti-Infekt N) | No Yes No
Cupressaceae Thuja occidentalis (Esberitox) No Yes No
Fabaceae Baptisia tinctoria (Esberitox) No Yes No
Pinaceae Pinus spp (Myrtol) No Yes No
Rutacese Citrus aurantifolia Myrtol No Yes No
Solanaceae Capsaicin No Yes No
Rutaceae Dictamnus albus No Yes No
Rutaceae Dictamnus hispanicus No Yes No
Asteraceae Petasites hybridus No Yes No
Asteraceae Inula helenium No No Yes
Asteraceae Helianthus annuus No No Yes
Asteraceae Achillea ptarmica No No Yes
Asteraceae Anacyclus pyrethrum No No Yes
Asteraceae Grindelia squarrosa No No Yes
Lamiaceae Mentha x pipperita No No Yes
Berberidaceae Berberis vulgaris No No Yes
Geraniaceae Geranium robertianum No No Yes
Alliaceae Allium cepa No No Yes
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Alliaceae Allium sativum No No Yes
Cupressaceae Juniperus communis No No Yes
Lamiaceae Salvia officinalis No No Yes
Scrophulariaceae | Verbascum phlomoides No No Yes
Lamiaceae Origanum majorana No No Yes
Lamiaceae Sideritis scardica No No Yes
Asteraceae Artemisia vulgaris No No Yes
Asteraceae Artemisia abrotanum No No Yes
Crassulaceae Bryophyllum pinnatum No No Yes
Lamiaceae Leonurus cardiaca No No Yes
Asteraceae Bidens tripartita No No Yes
Asteraceae Tussilago farfara No No Yes

Plants common to several geographic areas written in Bold letters.

Table I1: Medicinal plants from around the world and their specific effects in CRS.

Plant

Part

Traditional use

Main Active Com-
pounds / Mechanism

Magnolia denudata (BYS)

Flower (Flos)

Xanthium strumarium (BYS)

Fruits (Fructus)

Angelica dahurica (BYS)

Root (Radix)

Glycyrrhiza uralensis (BYS, GGT)

Root (Radix)

Scutellaria baicalensis (BYS)

Root (Radix)

Paeonia lactiflora (GGT)

Root (Radix)

Ziziphus jujuba (GGT)

Fruits (Fructus)

Ligusticum chuanxiong (BYS) Rootstalks (Rhizoma) ggacglélt?g’n Analgesic,

Mentha arvensis (BYS) Plant (Herba) Oral quuid Anti-inflammatory,
Poria cocos (BYS) Fungi BYS ' Antibacterial.
Astragalus membranaceus (BYS) Root (Radix)

Ephedra sinica (BYS, GGT, Ma- huang) | Plant (Herba)

Platycodon grandiflorum (BYS) Root (Radix)

Atractylodes macrocephala (BYS) Rootstalks (Rhizoma)

Saururus chinensis (BYS) Plant (Herba)

Pueraria lobata (GGT) Root (Radix)

Cinnamomum cassia (GGT) Stems (Ramulus) GGT pills Anti-inflammatory,

Antiviral.

Nigella sativa

Seeds (Seminibus)

Capsules, Essential
oil

Analgesic,
Anti-inflammatory,
Antiseptic,
Antioxidant.

Ageratum conyzoides

Plant (Herba)

Fresh plant juice

Anti-inflammatory,
Antibacterial,
Detoxifying, Hemo-
static.

Heliotropium indicum

Plant (Herba)

Plant juice instillation

Analgesic,
Anti-inflammatory.

Anti-inflammatory,

Roots (Radix).

. . Plant (Herba), Antioxidant,
Urtica dioica Roots (Radix) Extract Antiallergic,
Nasal decongestant
Flower (FIO.S)’ Tea, Anti-inflammatory,
- Leaves (Folia), . .
Artemisia afra Inhalations, Analgesic,
Stems (Ramulus), o . .
Essential oils Antiallergic,

Chelidonium majus

Aerial parts (Aeria),
Rootstalks (Rhizoma),
Roots (Radix).

Alcoholic extracts,
Fresh rhizome.

Anti-inflammatory,
Immunomodulatory.

Zingiber officinale

Rootstalks (Rhizoma)

Root extracts

Antiallergic, Antimi-
crobial,
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Antioxidant.

Echinacea angustifolia (Esberitox)

Aerial parts (Aeria),
Roots (Radix)

Fresh herb,
Freeze-dried herb,
Alcoholic extract,

Anti-inflammatory,
Antiviral,

Esberitox, Immunomaodulatory.
Tea.
Butyrospermum parkii Fruits (Fructus) Shea butter Nasal decongestant
Sambucus nigra (Sinupret) Flowers (Flos) Nasal decongestant,
Primula veris Flowers with Calyx (Flos & Calyx) | Extract, Mucolytic,
Rumex acetosa Aerial parts (Aeria) Capsules, Anti-inflammatory,
Verbena officinalis Aerial parts (Aeria) Sinupret Antiviral,
Gentiana lutea Roots (Radix) Antibacterial.
Cyclamen europaeum Roots and Tuber (Radix et Tuber) Tincture L\Ige;sal and sinus drain-
Nasal decongestant,
Volatile oils, Expectorant,
Eucalyptus globulus (Myrtol, Cineole) Leaves (Folia) Myrtol, Anti-inflammatory,
Cineole. Antiseptic,
Febrifuge.

Ananas comosus

Stems (Ramulus),
Fruits (Fructus).

Bromelain extract

Anti-inflammatory,
Immunomodulatory,
Mucolytic.

Andrographis paniculata (Kan Jang)

Plant (Herba)

Eleutherococcus senticosus (Kan Jang)

Roots (Radix)

Extract (Kan Jang)

Anti-inflammatory,
Immunomodulatory,
Febrifuge.

Tropaeolum majus (Angocin®
Anti-Infekt N)

Plant (Herba)

Armoracia rusticana (Angocin®
Anti-Infekt N)

Roots (Radix)

Extract (Angocin®
Anti-Infekt N)

Anti-inflammatory,
Immunomodulatory,
Antiviral,
Antibacterial.

Thuja occidentalis (Esberitox)

Aerial parts (Aeria)

Baptisia tinctoria (Esberitox)

Roots (Radix)

Extract,
Esberitox pills

Antiviral,
Immunomodulatory.

Pinus spp (Myrtol)

Leaves (foliatus),
Shoots (Surculus),
Stems (Ramulus).

Citrus aurantifolia Myrtol

Fruits (Fructus),
Flowers (Flos),
Seeds (Seminibus),
Stems (Ramulus),
Leaves (foliatus).

Essential oils,
Myrtol capsules

Antioxidative,
Anti-inflammatory,
Antibacterial,
Mucolytic.

Fruits (Fructus),

Antioxidative,
Anti-inflammatory,

Capsaicin Seeds (Seminibus), Extract Antibactgrial,
Mucolytic,
Nasal decongestant.
Anti-inflammatory,
. Roots (Radix), . Mucolytic,
Dictamnus albus Stems ((Ramu)lus). Infusion Expect)c/:rant, Febri-
fuge.
Anti-inflammatory,
. . . Roots (Radix), . Mucolytic,
Dictamnus hispanicus Stems ((Ramu)lus). Infusion Expect)c/:rant, Febri-
fuge.

. . Rootstalks (Rhizoma), S Antiallergic,
Petasites hybridus Leaves (folgatus). : Essential oils Nasal de(?ongestant.
Inula helenium Roots (Radix) Extract Anti-inflammatory
Helianthus annuus Flowers (Flos) Extract Anti-inflammatory
Achillea ptarmica Flowers (Flos) Extract Anti-inflammatory
Anacyclus pyrethrum Roots (Radix) Extract Anti-inflammatory
Grindelia squarrosa Aerial parts (Aeria) Extract Anti-inflammatory
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Mentha x pioperita Aerial parts (Aeria), Essential oils, Anti-inflammatory,
PIPP Leaves (Foliatus). Extract. Nasal decongestant.
Roqts (Radix), Anti-inflammatory,
. . Fruits (Fructus), . . .
Berberis vulgaris Tincture Antibacterial,
Stems (Ramulus), Nasal decongestant
Bark (Cortex). 9 '
Geranium robertianum Aerial parts Herbal tea

Allium cepa

Aerial parts (Aeria)

Oral (decoction
/infusion)

Anti-inflammatory,
Antibacterial,
Nasal decongestant.

Allium sativum

Bulb (Bulbus)

Bulb extract

Antibacterial,
Antioxidant.

Juniperus communis

Bulb (Bulbus)

Essential oils

Anti-inflammatory,
Antibacterial,

Salvia officinalis

Shoots (Surculus), Berries (Bacca)

Oral (decoction
/infusion),
Extract

Anti-inflammatory,
Antioxidant.

Verbascum phlomoides

Leaves (Foliatus)

Oral (decoction
/infusion)

Anti-inflammatory,
Antioxidant,
Expectorant.

Origanum majorana

Flowers (Flos)

Oral (decoction
/infusion),
Agueous extract

Anti-inflammatory,
Antibacterial,
Immunomodulatory.

Sideritis scardica

Flowers (Flos)

Oral (decoction
/infusion),

Agueous extract.

Anti-inflammatory,
Antibacterial,
Immunomodulatory.

Tincture,
Flowers (Flos), Extract, Antifungal,
Artemisia vulgaris Leaves (Foliatus), Tonics, Ant!viral, _
Stems (Ramulus), Tea, Antiallergic, Im-
Roots (Radix). Powder, munomodulatory.
Essential oils.
Tincture,
Flowers (Flos), Extract, Antifungal,
Artemisia abrotanum Leaves (Foliatus), Tonics, Ant!viral, _
Stems (Ramulus), Tea, Antiallergic, Im-
Roots (Radix). Powder, munomodulatory.
Essential oils.
Bryophyllum pinnatum Leaves (Foliatus) Sap drink Anti-inflammatory
Leonurus cardiaca Aerial parts (Aeria) Tea Anti-inflammatory
. " Oral (decoction Anti-inflammatory,
Bidens tripartita Plant (Herba) /infusion), Antioxidant.
Tussilago farfara Leaves (Foliatus), Tea, Ant!-in_flammatory,
Flowers (Flos). Syrup Antioxidant.

4. DISCUSSIONS

The use of Complementary and Alternative Medicine
(CAM), including Herbal Medicine (HM), can be docu-
mented in a rather large percentage of patient population,
usually at opposite ends of the disease spectrum: either for
chronic, minor illnesses (e.g., back pain or arthritis) or for
devastating, life-threatening conditions (e.g., cancer or
AIDS). This is due to the perception of ineffectiveness or
toxicity.'®*%! In severely ill patients, this might be a
marker for distress. Other reasons for trying CAM may
include lack of further therapeutic option or boredom of
conventional healthcare pro-viders with the management
of chronic problems. Some patients are also frustrated by
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the lack of results obtained with conventional medicine or
desperate to treat severe illnesses. Other believe it to be
risk-free and therefore prefer it to conventional treat-
ments.***%%] Regardless of the reasons, we consider that
great attention should be given to this type of treatment, as
it has been present for millennia, in different cultures and
geographical regions and it still yields surprising thera-
peutical results.

What is particularly interesting, especially in Western
cultures, is the reluctance of patients to admit using
CAM.P™ Ernst et al. reported the percentage to vary from
9 to 65%. In Germany and the United States, there is
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evidence to suggest that the use of CAM has become
increasingly prevalent.!*®!

In otolaryngology, perhaps the condition most often
treated with CAM therapies is chronic rhinosinusitis
(CRS). Rotenberg and Bertens, report 15.6% of CRS
patients admitted to using alternative therapies to treat
their CRS.?"1%"1 Krouse and Krouse report 29% have used
herbal therapy.?” 81 CAM is promoted through social
media and its popularity may also be explained by in-
creasing healthcare costs and poor access to healthcare
systems.?”*%! The decrease of costs varies from 0 to 30%
according to a 2012 Dutch study by Kooreman and Baars,
when CAM is used.?1™ |n the state of South Australia, a
survey found that 52.2% were CAM users.?"171

Ethnobotany is a multidisciplinary science that deals with
the traditional knowledge of plants and their relation with
people. Its practice is based on the collaboration of several
researchers, such as biologists, pharmacists, physicians,
anthropologists, and linguists. A 2016 report estimated
374,000 plant species globally™*'"? of which 7.5% are
used as medicinal plants.2**'"*) Some studies claim that
70-95% of the world’s population uses plants as a pri-
mary form of medicine™***"*] and in Germany, up to 90%
of the population uses herbal medicines.**™ It is worth
mentioning that some species are used both in Europe and
Asia, sometimes even in Latin America,[X3175178]

Ethnobotanical knowledge can be considered as part of
local ecological knowledge (LEK) and it is, most of the
times, regarded as traditional.!"**! This is obviously also
dependent on the geographical area, customs and tradi-
tions. That is why our study is attempting a comparison of
regional use of HM. Asian and Middle-East knowledge is
most of the time documented and represents the bases for
millennia of use.

Western Europe has oriented the knowledge towards
scientific research and rationally proven effects which
automatically led to developing industrial products (ex-
tracts and mixtures of extract) that are safe to use and
currently present in CRS management protocols.

Eastern Europe remains the unknown quantity of the
equation, as the herbal use, although ancient, hasn’t been
properly documented and organized. The plants are not
widely spread and their use remains somewhat traditional,
even mystical and confided to regions.! The rural re-
gions of southeastern Europe represent a unique social
and environmental context for ethnobotanical studies,
owing to the occurrence of a large mountainous area that
is recognized as a hotspot for both biodiversity and cul-
tural/ethnic/religious  diversities. Phytotherapy still
maintains an important role in the treatment of many
diseases in the Balkans and a number of ethnobotanical
studies were carried out in the last decade. (4154177180

Ethnopharmacological knowledge is by no means new to
European medical practice and has its roots in the Greek

Volume 8, Issue 9. 2024 |

International Journal of Modern Pharmaceutical Research

and Roman cultures, being essentially influenced by
works of Dioscorides, Pliny the Elder, Galen, The-
ophrastus, and Hippocrates.!*® 18181 |n Western and
Central Europe, herbalism played an important role in
drug discovery beginning with the nineteenth century, as
it led to industrial development of most medicine starting
from ancient phytotherapy knowledge. Comparatively, in
Easter Europe phytotherapy remained somewhat in the
stages of traditional and folkloric use. This is in part due
to the influence of the former communist regime and in
part to inaccessibility or illegibility of ancient texts (e.g.,
monasteries, archives not open for the public), use of old
languages and idioms not yet translated (old Slavonic
language), use of obscure or extinct terminology (e.g.,
only vernacular names or obsolete Latin names), diffi-
culties in obtaining information from old individual who

still possess it (sometimes transmitted only within the
families),[146. 181 185-190]

Romania has a rich ethnomedical and ethnobotanical
heritage unfortunately undocumented and studied as
compared to other Eastern European countries, such as
Poland[146,l8l,191—194], Estonia[l46,181, 195-197], Bosnia and
Herzegovina[146'177’181'198], and Russia[146,164,181,199] where
the existing ethnobotanical resources are already thor-
oughly studied or actualized in several ethnobotanical
surveys.

A geographical and biological comparison of results will
give us a most surprising conclusion that no single plant is
commonly use as HM in all three documented regions and
only two plants can be considered as overlapping results:
Echinacea angustifolia for Asia and Western Europe and
Sambucus nigra for Eastern and Western Europe (Figure
1 & Table I). The Asteraceae family is the most encoun-
tered in all three regions with 4 plants in Asia, 1 in
Western Europe and 9 in Eastern Europe. The Lamiaceae
family is also used in Asia and Eastern Europe with a total
of seven plants whilst the Cupressaceae family is repre-
sented in Western and Eastern Europe by two different
plants (Figure 2 & Table I). These conclusions are natu-
rally defined by geographical and biological conditions
and also by folkloric and spiritual traditions that should be
further researched and discussed.

Most herbal supplements are marketed in the form of an
extract from one or more botanical sources. They can be
taken orally in capsule form or as an additive to tea. The
most commonly used HM comes from Chinese medicine
as a multitude of Chinese herbal extracts and herbs.*%"]
Glycyrrhiza uralensis Fisch. [Leguminosae; Glycyrrhizae
Radix] and Ephedra sinica Stapf Bull. Misc. Inform. Kew
are both used in mixtures such as BYS and GGT whilst
Zingiber officinale Roscoe, Trans. Linn. Soc. London is
used in GGT but also as a solitary plant (Table I1).

In Western medicine, substances such echinacea, brome-
lain, capsaicin, Urtica dioica and also scientifically de-
veloped mixtures (Sinupret) are widely spread.

1ISO 9001:2015 Certified Journal 14



Mocanu et al.

Chinese traditional medicine employes a number of
mixtures that usually include Magnolia denudata Desr.
[Magnoliaceae; Magnoliae Flos], Xanthium strumarium
L. [Asteraceae; Xanthii Fructus], and Angelica dahurica
Benth. et Hooker f. [Apiaceae; Angelicae Dahuricae Ra-
dix]. The theory behind their use is that three herbs
eliminate the ‘wind evil,” and in the pathological context,
the wind, especially the external wind, is associated with
colds, flu, and viruses."* This plant combination is
believed and sometimes proven to treat sinus congestion
and headaches as well as to cure viscous runny nose and
headaches in CRS.[***]

Magnolia denudata Desr. [Magnoliaceae; Magnoliae
Flos] has a long history of clinical use for managing rhi-
nitis, CRS, and headache. Its anti-allergic,
an-ti-inflammatory, and antibacterial activity have been
reported. 2%

Xanthium strumarium L. [Asteraceae; Xanthii Fructus]
has also been described as active in allergic rhinitis with
its anti-inflammatory, analgesic, and antioxidant
ef-fects.20%

Angelica dahurica Benth. et Hooker f. [Apiaceae; An-
gelicae Dahuricae Radix] is commonly used in allergic
rhinitis.*%!

Other herbs such as Glycyrrhiza uralensis Fisch.
[Leguminosae; Glycyrrhizae Ra-dix], Poria cocos
(Schw.) Wolf [Polyporaceae; Poria (Hoelen)], Astragalus
membranaceus Bunge [Leguminosae; Astragali Radix],
Platycodon grandiflorum (Jacg.) A. DC. [Campanu-
laceae; Platycodi Radix], and Atractylodes macrocephala
Koidz [Asteraceae; Atractylodis Rhizoma Alba] are be-
lieved to promote immune system development, improve
mucosal immune function, and have anti-inflammatory
ef-fects.[*?%2% Combining herbs that resist external
pathogens with herbs that have immunomodulatory ef-
fects is an essential principle of HM composition, which
has the advantage of managing CRS from a complex and
multifactorial perspective."**! Some included studies
reported effects on immunity and inflammation, affecting
the levels of interleukins, tumor necrosis factor-alpha
(TNF-o), and C-reactive protein (CRP). We must also
note that CRS can accompany more serious conditions
such as benign and malign tumors of the nose and sinuses
and specific chronic inflammations, which brings into
perspective the fact that TNF-o and CRP values in par-
ticular are significantly lower after treatment with
HM.[427271 |mmunomodulation effects are of particular
interest to scientists studying CRSM?'®! and that herbs
with immunomodulatory effects are already frequently
used in HM studies (e.g., Astragalus membranaceus
Bunge [Leguminosae; Astragali Radix]).

Pertinent observations have been made regarding the
potential effect of HM on the recurrence of CRS. Several
studies reported that the recurrence rate of CRS was sig-
nificantly lower after use of HM™?¥] suggesting a po-
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tential relationship with inflammation and immunomod-
ulation.[*?2

The limitations of our study are represented by the fact
that we did not exclude therapies that have received
recommendations (including negative recommendations)
for use in CRS by a professional body as outlined in the
European Position Paper on Rhinosinusitis and Nasal
Polyps 2012./ We also did not exclude HM use in aller-
gic or acute sinusitis as we considered these as linked to
the evolution of CRS. The fact that this was not a sys-
tematic but rather a narrative review could also be con-
sidered as a drawback.

4. CONCLUSIONS

Complementary and alternative medicine can be defined
as diagnosis, treatment, and/or prevention which com-
plements mainstream medicine by contributing to a
common whole, by satisfying a demand not met by or-
thodoxy or by diversifying the conceptual frameworks of
medicine.

Chronic rhinosinusitis (CRS) is a commonly spread af-
fliction with complex bearing on the patient’s QoL and
severe economic effects for healthcare systems around the
world. The limitations of current classical treatment have
brought to attention complementary and integrative
treatments, including HM, although large scale surveys
are still required. It has been reported that one-third of
U.S: population uses some form of CAM which amounts
to an estimated $23 billion annually. Yet it is still unclear
why most of the patients are reluctant to report this use to
their physicians. This information is mandatory in order to
avoid possible adverse side effects and interactions from
poorly-studied plant extracts.

Patients in Western countries seek a holistic and inte-
grated treatment and are sometimes disappointed in the
results of classical medicine. Some of them resort to
herbal treatments as a desperate solution to incurable and
terminal disease. The use of HM may sometimes be con-
sidered as a reversion to irrational approaches to medical
practice.

Eastern cultures on the other hand have been using HM
for centuries as main therapies and have documented it
accordingly. Most studies regarding plant extracts or
mixtures come from China and South-East Asia and are
usually scientifically performed.

The rural regions of Eastern Europe represent a unique
social and environmental context where ancient traditions
are still kept and numerous cultures and nationalities
come together. Despite the strong history behind this topic
in the Balkans and East European countries, documenta-
tion of plant use is scares. This is due in part to communist
influence regarding spirituality and tradition and also to
inaccessibility or il-legibility of ancient texts (e.g., mon-
asteries, archives not open for the public), use of old
languages and idioms not yet translated (old Slavonic
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language), use of obscure or extinct terminology (e.g.,
only vernacular names or obsolete Latin names) or diffi-
culties in obtaining information from old individual who
still possess it (sometimes transmit-ted only within the
families). Detailed research within remote rural areas of
the Balkans may bring surprisingly new knowledge on
herbal treatments.

Although certain plant families seem to be common in use
for all continents and regions, the actual common plants
are few. This is explainable by geographical and biolog-
ical differences. The influence of folklore and spirituality
in this regard remains to be studied further.

ACKNOWLEDGEMENTS
Not applicable.

Funding
No funding was received.

Availability of data and materials
Not applicable.

Authors’ contributions

AIM, HM, ML, ACN, MA and RMN have contributed
equally to this work and should, therefore, be considered
first authors of this article. Conceptualization: AIM,
HM, MA and RMN; Methodology: AIM, HM, LM and
ACN; Software: HM, ML and MA; Validation: AIM,
ML, ACN and MA; Formal analysis: AIM, HM, ML,
RMN and ACN; Investigation: MA, HM and ACN;
Resources: AIM, ACN, ML, MA and HM; Data cura-
tion: HM, RMN, ML, ACN and MA; Writing—original
draft preparation: AIM, ML, ACN, MA and HM; Writ-
ing—review and editing: AIM, HM and RMN; Visuali-
zation: AIM, HM and RMN; Supervision: AIM, HM
and RMN; Project administration: HM, AIM and ML.

Ethics approval and consent to participate
Not applicable.

Patient consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing inter-
ests.

REFERENCES

1. Adams, P.F.; Heyman, K.M and Vickerie, J.L.
Summary health statistics for the U.S. population:
National Health Interview Survey, 2008. Vital
Health Stat., 2009; 10: 1-104.

2. Fokkens, W.J.; Lund, V.J.; Mullol, J., et al. Europe-
an Position Paper on Rhinosinusitis and Nasal
Polyps 2012. Rhinol Suppl., 2012; (23): 3 p preced-
ing table of contents, 1-298.

3. Yen, H.R, Sun, M.F., Lin, C.L., Sung, F.C., Wang,
C.C. and Liang KL. Adjunctive traditional Chinese
medicine therapy for patients with chronic rhinosi-

Volume 8, Issue 9. 2024 |

10.

11.

12.

13.

14.

15.

16.

International Journal of Modern Pharmaceutical Research

nusitis: a population-based study. Int Forum Allergy
Rhinol. 2015 Mar; 5(3): 240-6. doi:
10.1002/alr.21446. Epub 2014 Dec 15. PMID:
25511322,

Lee, B., Kwon, C-Y and Park, M.Y. Herbal medi-
cine for the treatment of chronic rhinosinusitis: A
systematic review and meta-analysis. Front. Phar-
macol., 2022; 13: 908941. doi:
10.3389/fphar.908941.

Mahboubi, M. Natural therapeutic approach of ni-
gella sativa (Black seed) fixed oil in management of
Sinusitis. Integr. Med. Res., 2018; 7(1): 27-32. doi:
10.1016/j.imr.2018.01.005

Sun, X., and Chen, C. Efficacy and safety of Biyu-
anshu oral liquid combined with roxithromycin
capsules in treatment of chronic sinusitis. Eval.
Analysis Drug-Use Hosp. China, 2017; 17(1): 3741.
Dietz de Loos, D., Lourijsen, E. S., Wildeman, M.
A.M., Freling, N. J. M., Wolvers, M. D. J., Reitsma,
S., et al. Prevalence of chronic rhinosinusitis in the
general population based on sinus radiology and
symptomatology. J. Allergy Clin. Immunol., 2019;
143(3): 1207-1214. doi: 10.1016/j.jaci.2018.12.986.
Rudmik, L. Economics of chronic rhinosinusitis.
Curr. Allergy Asthma Rep., 2017; 17(4): 20.
d0i:10.1007/s11882-017-0690-5.

Bhattacharyya, N. Contemporary assessment of the
disease burden of sinusitis. Am J Rhinol Allergy.,
2009; 23: 392-395.

Bhattacharyya, N. Ambulatory sinus and nasal sur-
gery in the United States: demographics and periop-
erative outcomes. Laryngoscope., 2010; 120:
635-638.

Rudmik, L. and Smith, T. L. Quality of life in pa-
tients with chronic rhinosinusitis. Curr. Allergy
Asthma Rep., 2011; 11(3): 247-252.
d0i:10.1007/s11882-010-0175-2.

Walker, A., Philpott, C., and Hopkins, C. What is
the most appropriate treatment for chronic rhinosi-
nusitis? Postgrad. Med. J., 2019; 95(1127):
493-496. doi:10.1136/postgradmedj-2019-136519.
Leung, R. M., Dinnie, K., and Smith, T. L. When do
the risks of repeated courses of corticosteroids ex-
ceed the risks of surgery? Int. Forum Allergy Rhi-
nol., 2014; 4(11): 871-876. doi:10.1002/alr.21377.
Lux, C. A., Wagner Mackenzie, B., Johnston, J.,
Zoing, M., Biswas, K., Taylor, M. W., et al. Antibi-
otic treatment for chronic rhinosinusitis: Prescription
patterns and associations with patient outcome and
the sinus microbiota. Front. Microbiol., 2020; 11:
595555. doi:10.3389/fmich.2020.595555.

Taw, M. B., Nguyen, C. T., and Wang, M. B. Com-
plementary and integrative treatments: Rhinosinusi-
tis. Otolaryngol. Clin. North Am., 2013; 46(3):
345-366. doi: 10.1016/j.0tc.2013.02.002.

Sibbritt D, Adams J, Lui CW, et al. Health services
use among young Australian women with allergies,
hayfever and sinusitis: a longitudinal analysis. Com-
plement Ther Med., 2012; 20: 135-142.

1ISO 9001:2015 Certified Journal 16



Mocanu et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Volume 8, Issue 9. 2024

Li XM. Complementary and alternative medicine in
pediatric allergic disorders. Curr Opin Allergy Clin
Immunol., 2009; 9: 161-167. Doyle, W.J. The mas-
toid as a functional rate-limiter of middle ear pres-
sure change. Int J Pediatr Otorhinolaryngol, 2007;
71: 393-402.

Ernst, E. Complementary and alternative medicine
in the practice of otolaryngology. Current Opinion in
Otolaryngology & Head and Neck Surgery, 2000; 8:
211-6.

Asher BF, Seidman M and Snyderman C. Comple-
mentary and alternative medicine in otolaryngology.
Laryngoscope, 2001 Aug; 111(8): 1383-9. doi:
10.1097/00005537-200108000-00013. PMID:
11568573.

Shakeel, M., Trinidade, A. and Ah-See, K.W. Com-
plementary and alternative medicine use by otolar-
yngology patients: a paradigm for practitioners in all
surgical specialties. Eur Arch Otorhinolaryngol,
2010; 267: 961-971. DOI
10.1007/s00405-009-1098-1.

Jose, V.W., Bhalla, A., Sharma, N., Hota, D., Si-
vaprasad, S. and Pandhi, P. Study of association
between use of complementary and alternative med-
icine and the non-compliance with modern medicine
in patients presenting to the emergency department.
J Postgrad Med., 2007; 53: 96-101.

Ernst, E. Noncompliance with conventional medi-
cine and the use of complementary/alternative medi-
cine. J Postgrad Med., 2007; 53: 85.

Eisenberg, D.M., Davis, R.B. and Ettner, S.L.
Trends in alternative medicine use in the United
States 1990-1997. JAMA, 1998; 280: 1569-1575.
Astin, J.A. Why patients use alternative medicine:
results of a national study. JAMA, 1998; 279(19):
1548-1553.

House of Lords (2000) Complementary and alterna-
tive medicine. Select Committee on Sciences and
Technology, 6th report. Science and Technology
Committee Publications.

Blanc, P.D., Trupin, L., Earnest, G., et al. Alterna-
tive therapies among adults with a reported diagno-
sis of asthma or rhinosinusitis: Data from a popula-
tion-based survey. Chest, 2001; 120(5): 1461-7.
Griffin, A.S., Cabot, P., Wallwork, B. and Panizza
B. Alternative therapies for chronic rhinosinusitis: A
review. Ear Nose Throat J., 2018 Mar; 97(3):
E25-E33. PMID: 29554408.

Gierlikowska, B., Gierlikowski, W., Bekier, K.,
Skalicka-Wozniak, K., Czerwinska, M.E. and Kiss,
A.K. Inula helenium and Grindelia squarrosa as a
source of compounds with anti-inflammatory activi-
ty in human neutrophils and cultured human respir-
atory epithelium. Journal of Ethnopharmacology,
2020; 249: 112311.
https://doi.org/10.1016/j.jep.2019.112311

Efferth, T. and Koch, E. Complex Interactions be-
tween Phytochemicals. The Multi-Target Therapeu-
tic Concept of Phytotherap. Current Drug Targets,

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

1ISO 9001:2015 Certified Journal

International Journal of Modern Pharmaceutical Research

2011; 12(1): 122-132. doi
10.2174/138945011793591626.

Angell, M. and Kassirer, J.P. Alternative medicine:
the risks of untested and unregulated remedies. N
Engl J Med., 1998; 339: 839-841.

Liang, C. Y., Wen, P., Zhen, Y., He, G., Fan, M., Li,
W. R., et al. Multicentre randomized controlled trial
of Bi Yuan Shu liquid on patients with chronic nasal
sinusitis or nasal polyp after endoscopic sinus sur-
gery. Chin. J. Evidence-Based Med., 2004; 4(6):
377416.

Lee, S., Gim, H., Shim, J.H., et al. The traditional
herbal medicine, Ge-Gen-Tang, inhibits pacemaker
potentials by nitric oxide/cGMP  dependent
ATP-sensitive K(p) channels in cultured interstitial
cells of Cajal from mouse small intestine. J Eth-
nopharmacol, 2015; 170: 201-9.

Chang, J.S., Wang, K.C., Shieh, D.E., et al
Ge-Gen-Tang has anti-viral activity against human
respiratory syncytial virus in human respiratory tract
cell lines. J Ethnopharmacol, 2012; 139(1): 305-10.
Majdalawieh, A.F. and Fayyad, M.W. Immunomod-
ulatory andanti-inflammatory action of Nigella sati-
va andthymoquinone: A comprehensive review. In-
ternational Immunopharmacology, 2015; 28:
295-304.

Austin, D.F. Duke’s Handbook of Medicinal Plants
of the Bible. Jstor, 2008.

Khan, M.T.H. and Ather, A. Lead molecules from
natural products: discovery and new trends. Vol 2.
Elsevier; 2006.

Cheikh-Rouhou, S., Besbes, S., Hentati, B., Blecker,
C., Deroanne, C. and Attia, H. Nigella sativa L.:
Chemical composition andphysicochemical charac-
teristics of lipid fraction. Food Chem., 2007; 101:
673-81.

Lutterodt, H., Luther, M., Slavin, M., et al. Fatty
acid profile, thymoquinone content, oxidative stabil-
ity, and antioxidantproperties of cold-pressed black
cumin seed oils. LWT - FoodScience and Technol-
ogy, 2010; 43: 1409-13.

Tisserand, R. and Balacs T. Essential oil safety. A
guide for health care professionals. London:
Churchill Livingstone: Hartcourt Publishers Lim-
ited, 1999.

Gholamnezhad, Z., Keyhanmanesh, R. and Bos-
kabady, M.H. Anti-inflammatory, antioxidant, and
immunomodulatory aspects of Nigella sativa for its
preventive and bronchodilatory effects on obstruc-
tive respiratory diseases: A review of basic and
clinical evidence. J Funct Foods, 2015; 17: 910-27.
El-Dakhakhny, M., Madi, N.J., Lembert, N. and
Ammon, H.P. Nigella sativa oil, nigellone and de-
rived thymoquinone  inhibit  synthesis  of
5-lipoxygenase products in polymorphonuclear leu-
kocytes from rats. Journal of ethnopharmacology,
2002; 81: 161-4.

Houghton, P.J., Zarka, R., de las Heras, B. and
Hoult, J. Fixed oil of Nigella sativa and derived
thymoquinone inhibit eicosanoid generation in leu-

| 17



Mocanu et al.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

Volume 8, Issue 9. 2024 |

kocytes and membrane lipid peroxidation. Planta
Medica, 1995; 61: 33-6.

Abdel-Aziz, M., Abass, A., Zalata, K., Al-Galel,
T.A., Allam, U. and Karrouf, G. Effect of dexame-
thasone and Nigella sativa on inducible nitric oxide
synthase in the lungs of a murine model of allergic
asthma. Iranian Journal of Allergy, Asthma and
Immunology, 2014; 13: 324.

Zaoui, A., Cherrah, Y., Mahassini, N., Alaoui, K.,
Amarouch, H. and Hassar, M. Acute and chronic
toxicity of Nigella sativa fixedoil. Phytomedicine,
2002; 9: 69-74.

Umar, S., Shah, M.A., Munir, M.T., et al. Synergis-
tic effects of thymoquinone and curcumin on im-
mune response and anti-viral activity against avian
influenza virus (HIN2) in turkeys. Poultry science,
2016; 95: 1513-20.

Salem, M.L. and Hossain, M.S. Protective effect of
black seed oil from Nigella sativa against murine
cytomegalovirus infection. International journal of
immunopharmacology 2000; 22:729-40.

Ali, B.H. and Blunden, G. Pharmacological and
toxicological properties of Nigella sativa. Phytother
Res., 2003; 17(4): 299-305. doi: 10.1002/ptr.1309.
PMID: 12722128.

Mahmoudvand, H., Sepahvand, A., Jahanbakhsh, S.,
Ezatpour, B. and Ayatollahi Mousavi, S.A. Evalua-
tion of antifungal activities of the essential oil and
various extracts of Nigella sativa and its main com-
ponent, thymoquinone against pathogenic dermato-
phyte strains. Journal de mycologie medicale, 2014;
24: e155-61.

Al-Naggar, T.B., Gomez-Serranillos, M.P., Carret-
ero, M.E. and Villar, A.M. Neuropharmacological
activity of Nigella sativa L.extracts. Journal of eth-
nopharmacology, 2003; 88: 63-8.

Abdel-Fattah, A.M., Matsumoto, K. and Watanabe,
H. Antinociceptive effects of Nigella sativa oil and
its major component, thymoquinone, in mice. Euro-
pean journal of pharmacology, 2000; 400: 89-97.
Silverman, M., Povitz, M., Sontrop, M. et al. Anti-
biotic prescribing for nonbacterial acute upper res-
piratory infections in elderly persons. Annals of in-
ternal medicine, 2017; 166: 765—74.

Fendrick, A.M., Saint, S., Brook, ., Jacobs, M.R.,
Pelton, S. and Sethi, S. Diagnosis and treatment of
upper respiratory tract infections in the primary care
setting. Clinical therapeutics, 2001; 23: 1683-706.
Shakhova, E.G. The role of topical glucocorticoids
in the treatment of rhinosinusitis. Vestnik otori-
nolaringologii, 2017; 82: 70-3.

Avicenna. Qanoon dar Teb. Vol. 2. Tehran: Soroosh
Press; 1988.

Yarnell, E. and Abascal, K. Nigella sativa: Holy
Herb of the Middle East. Alternative and Comple-
mentary Therapies, 2011; 17: 99-105.

Bakhshaee, M., Mohammad Pour, A.H., Esmaeili,
M., Jabbari Azad, F., Alipour Talesh, G., Salehi, M.
and Noorollahian Mohajer, M. Efficacy of Support-
ive Therapy of Allergic Rhinitis by Stinging Nettle

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

International Journal of Modern Pharmaceutical Research

(Urtica dioica) root extract: a Randomized, Dou-
ble-Blind, Placebo- Controlled, Clinical Trial. Iran J
Pharm Res., 2017 Winter; 16(Suppl): 112-118.
PMID: 29844782; PMCID: PMC5963652.

Ayers, S., Roschek, B. Jr, and Williams, J.M. Phar-
macokinetic analysis of anti-allergy and antiinflam-
mation bioactives in a nettle (Urtica dioica) extract.
Online. J. Pharmacol. Pharmacokinetics, 2009; 5:
6-21.

Corey, J.P., Kemker, B.J., Nelson, R. and Gungor,
A. Evaluation of the nasal cavity by acoustic rhi-
nometry in normal and allergic subjects. Otolaryn-
gol. Head. Neck. Surg., 1997; 117: 22-8.

Xue, C.C., Hugel, H.M., Li, C.G. and Story, D.F.
Efficacy, chemistry and pharmacology of Chinese
herbal medicine for allergic rhinitis. Curr. Med.
Chem., 2004; 11: 1403-21.

Roschek, B. Jr., Fink, R.C., McMichael, M. and Al-
berte, R.S. Nettle extract (Urtica dioica) affects key
receptors and enzymes associated with allergic rhi-
nitis. Phytother. Res., 2009; 23: 920-6.

Trendafilova, A.; Moujir, L.M.; Sousa, P.M.C.; Se-
ca, A.M.L. Research Advances on Health Effects of
Edible Artemisia Species and Some Sesquiterpene
Lactones Constituents. Foods, 2021; 10: 65.
https://doi.org/10.3390/foods10010065.

Liu, N.; Van Der Kooy, F.; Verpoorte, R. Artemisia
afra: A potential flagship for African medicinal
plants? S. Afr. J. Bot., 2009; 75: 185-195. [Cross-
Ref].

Semenya, S.S. and Maroyi, A. Ethnobotanical study
of curative plants used by traditional healers to treat
rhinitis in the Limpopo Province, South Africa. Afr.
Health Sci., 2018: 18: 1076-1087. [CrossRef].

Xiao, B.; Wang, J.-H.; Zhou, C.-Y.; Chen, J.-M.;
Zhang, N.; Zhao, N.; Han, X.-Y.; Niu, Y.-X.; Feng,
Y.-B. and Du, G.-H. Ethno-medicinal study of Ar-
temisia ordosica  Krasch. (traditional  Chi-
nese/Mongolian medicine) extracts for the treatment
of allergic rhinitis and nasosinusitis. J. Ethnophar-
macol., 2020; 248: 112262. [CrossRef].

Remberg, P.; Bjork, L.; Hedner, T. and Sterner, O.
Characteristics, clinical effect profile and tolerability
of a nasal spray preparation of Artemisia abrotanum
L. for allergic rhinitis. Phytomedicine, 2004; 11:
36-42. [CrossRef] [PubMed].

Zielinska, S, Jezierska-Domaradzka, A,
Wojciak-Kosior, M., Sowa, I., Junka, A. and
Matkowski AM. Greater Celandine’s Ups and
Downs—21 Centuries of Medicinal Uses of Cheli-
donium majus From the Viewpoint of Today’s
Pharmacology. Front. Pharmacol., 2018; 9: 299. doi:
10.3389/fphar.2018.00299.

Oh, H.-A., Kim, H.-M., and Jeong, H.-J. Beneficial
effects of chelidonic acid on a model of allergic rhi-
nitis. Int. Immunopharmacol., 2011; 11: 39-45. doi:
10.1016/j.intimp.2010.10.002.

Hussain, S., Kumar, M., Deeba, F., Kumar, A. and
Kumar Gangwar, A. Ginger: A Herbal Medicine for

1ISO 9001:2015 Certified Journal 18



Mocanu et al.

69.

70.

71.

72.

73.

74,

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Volume 8, Issue 9. 2024 |

Numerous Ailments. Saudi J Med Pharm Sci., 2022;
8(11): 674-693.

Kawamoto, Y., Ueno, Y., Nakahashi, E., Obayashi,
M., Sugihara, K., Qiao, S., and Takeda, K. Preven-
tion of allergic rhinitis by ginger and the molecular
basis of immunosuppression by 6-gingerol through
T cell inactivation. The Journal of Nutritional Bio-
chemistry, 2016; 27: 112-122.

Schapowal, A. Efficacy and safety of Echinaforce®
in respiratory tract infections. Wien Med Woch-
enschr., 2013; 163(3-4): 102-5. doi:
10.1007/s10354-012-0166-0. Epub 2012 Dec 20.
PMID: 23263637; PMCID: PMC7088131.

Burger, R.A., Torres, A.R., Warren, R.P. et al.
Echinacea-induced cytokine production by human
macrophages. Int J Immuno pharmacol, 1997; 19(7):
371-9.

Freeman, L. and Lawlis, F. Complementary and
Alternative Medicine. St. Louis: Mosby, 2001: 532.
Sun, L.Z., Currier, N.L. and Miller, S.C. The Amer-
ican coneflower: a prophylactic role involving non-
specific immunity. J Altern Complement Med.,
1999; 5: 437-446.

Melchart, D., Linde, K., Worku, F., et al. Results of
five randomized studies on the immunomodulatory
activity of preparations of Echinacea. J Altern Com-
plement Med., 1995; 1: 145-160.

Bone, K. Echinacea: what makes it work? Med
Herb., 1997; 3: 19.

Barrett, B., Vohmann, M. and Calabrese, C.
Echinacea for upper respiratory infection [see com-
ments]. J Fam Pract., 1999; 48: 628-635.

Percival, S.S. Use of echinacea in medicine. Bio-
chem. Pharmacol., 2000; 60: 155-158.

Melchart, D., Linde, K., Fischer, P., Kaesmayr, J.
Echinacea for preventing and treating the common
cold. Cochrane Database Syst Rev., 2000; 2.
Melchart, D., Walther, E., Linde, K., Brandmaier, R.
and Lersch, C. Echinacea root extracts for the pre-
vention of upper respiratory tract infections: a dou-
ble-blind, placebo-controlled randomized trial. Arch
Fam Med., 1998; 7: 541-545.

Blumenthal, M., et al., eds. The Complete German
Commission E Monographs: Therapeutic Guide to
Herbal Medicines. Austin, TX: American Botanical
Council, 1998; 121-123, 327-328.

Melchart, D., Linde, K., Fischer, P. and Kaesmayr,
J. Echinacea for preventing and treating the common
cold. The Cochran Database of Systematic Reviews,
2000.

Tella, A. Preliminary studies on nasal decongestant
activity from the seed of the Shea butter tree, Bu-
tyrospermum parkii. Br J Clin Pharmacol., 1979; 7:
495-497.

Haller, C.A. and Benowitz Neal, L. Adverse cardio-
vascular and central nervous system events associ-
ated with dietary supplements containing ephedra
alkaloids. N Engl J Med., 2000; 343: 1833-1838.
Passali, D., Cambi, J., Passali, F.M. and Bellussi,
L.M. Phytoneering: a new way of therapy for rhi-

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

1ISO 9001:2015 Certified Journal

International Journal of Modern Pharmaceutical Research

nosinusitis. Acta Otorhinolaryngol Ital., 2015 Feb;
35(1): 1-8. PMID: 26015644; PMCID:
PMC4443571.

Richstein, A. and Mann, W. Treatment of chronic
rhino-sinusitis with Sinupret. Schewiz Zschr Gan-
zheitsMedizin., 1999; 11: 280-283.

Braum, D. and Marz, R.W. Randomised, open com-
parative study of Sinupret versus N-acetylcysteine in
cases of sinusitis. Neumarkt, Germany: Bionorica,
1990.

Guo, R., Canter, P.H. and Ernst, E. Herbal medi-
cines for the treatment of rhinosinusitis: a systematic
review. Otolaryngol Head Neck Surg., 2006 Oct;
135(4): 496-506. doi:
10.1016/j.0tohns.2006.06.1254. PMID: 17011407.
Berghorn, Langer W, Marz RW. Placebo-controlled,
randomized double-blind clinical trial with Sinupret
solution (SE) in addition to a basic therapy with an-
tibiotics and decongestant nasal drops in acute si-
nusitis, 1991. Unpublished clinical and biometrical
report, Bionorica GmbH, Neumarkt.

Neubauer, N. and Marz, R.W. Placebo-controlled,
randomized double-blind clinical trial with Sinupret
sugar coated tablets on the basis of a therapy with
antibiotics and decongestant nasal drops in acute si-
nusitis. Phytomedicine, 1994; 1. 177— 81.

Zimmer, M. Gezielte konservative Therapie der
akuten Sinusitis in der HNO-Praxis. Therapiewoche,
1985; 35: 4024-8.

Bello, O.M., Fasinu, P.S., Bello, O.E., Ogbesejana,
A.B., Adetunji, C.O., Dada, A.O., Ibitoye, O.S.,
Aloko, S., and Oguntoye, O.S. Wild vegetable Ru-
mex acetosa Linn.: Its ethnobotany, pharmacology
and phytochemistry — A review, South African
Journal of Botany, 2019; 125: 149-160.
https://doi.org/10.1016/j.5ajh.2019.04.018.

Jund, R., Mondigler, M., Steindl, H., Stammer, H.,
Stierna, P. and Bachert, C. ARhiSi Il study group.
Clinical efficacy of a dry extract of five herbal drugs
in acute viral rhinosinusitis. Rhinology, 2012 Dec;
50(4): 417-26. doi: 10.4193/Rhino.12.015. PMID:
23193534,

Chobotova, K., Vernallis, A.B. and Majid, F.A.
Bromelain's activity and potential as an anti-cancer
agent: Current evidence and perspectives. Cancer
Lett, 2010 Apr 28; 290(2): 148-56. doi:
10.1016/j.canlet.2009.08.001. Epub 2009 Aug 22.
PMID: 19700238.

Seltzer, A.P. Adjunctive use of bromelains in sinusi-
tis: a controlled study. Eye Ear Nose Throat Month,
1967; 46: 1281-8.

Taub, S.J. The use of bromelains in sinusitis: a dou-
ble-blind clinical evaluation. Eye Ear Nose Throat
Month, 1967; 46: 361-2.

Ryan, R.E. A double-blind clinical evaluation of
bromelains in the treatment of acute sinusitis. Head-
ache, 1967; 7: 13-7.

Passali, D., Passali, G.C., Bellussi, L.M., Sara-
foleanu, C., Loglisci, M., Manea, C., losif, C. and
Passali, F.M. Bromelain's penetration into the blood

| 19



Mocanu et al.

and sinonasal mucosa in patients with chronic rhi-
nosinusitis. Acta Otorhinolaryngol Ital., 2018 Jun;
38(3): 225-228. doi: 10.14639/0392-100X-1693.
PMID: 29984799; PMCID: PMC6036946.

98. Biittner, L., Achilles, N., Béhm, M., Shah-Hosseini,
K. and Mdsges, R. Efficacy and tolerability of bro-
melain in patients with chronic rhinosinusitis--a pilot
study. B-ENT., 2013; 9(3): 217-25. PMID:
24273953.

99. Lacroix, J.S. Chronic rhinosinusitis and neuropep-
tides. Swiss Med WKkKly., 2003 Nov 1; 133(41-42):
560-2. doi: 10.4414/smw.2003.10262. PMID:
14691727.

100.Uddman, R., Edvinsson, L., Ekblad, E., Hakanson,
R. and Sundler, F. Calcitonin gene-related peptide
(CGRP): perivascular distribution and vasodilatory
effects. Regul Pept, 1986; 15: 1-23.

101.Hua, X.Y., Saria, A., Gamse, R., Theodors-
son-Norheim, E., Brodin, E. and Lundberg, J.M.
Capsaicin induced release of multiple tachykinins
(substance P, neurokinin A and eledosin-like mate-
rial) from guinea-pig spinal cord and ureter. Neuro-
sci, 1986; 19: 313-9.

102.Franco-Cereceda, A., Henke, H., Lundberg, J.M.,
Petermann, J.B., Hokfelt, T. and Fischer, J.A. Cal-
citonin gene-related peptide (CGRP) in capsai-
cin-sensitive substance P-immunoreactive sensory
neurons in animals and man: distribution and release
by capsaicin. Peptides, 1987; 8: 399-410.

103.Stjarne, P., Lacroix, J.S., Anggard, A. and
Lundberg, J.M. Release of calcitonin gene-related
peptide in the pig nasal mucosa by antidromic nerve
stimulation and capsaicin. Regul Pept., 1991; 33:
251-262.

104.Lacroix, J.S., Buvelot, J.M., Polla, B.S. and
Lundberg, J.M. Improvement of symptoms of
non-allergic chronic rhinitis by local treatment with
capsaicin. Clinical Exp Allergy, 1991; 21: 595-600.

105.Masud Parvez, G M. Current Advances in Pharma-
cological Activity and Toxic Effects of Various
Capsicum Species. IJPSR, 2017; 8(5): 1900-1912.
10.13040/1JPSR.0975-8232.8(5).1900-12.

106.Snider, M. Chili peppers heat up a cure for runny
noses. USA Today. 18 March; 1992.

107.Blom, H.M., Severijnen, L.A., Van-Rijswijk, J.B.,
Mulder, P.G., Van-Wijk, R.G. and Fokkens, W.J.
The long-term effects of capsaicin aqueous spray on
the nasal mucosa. Clinical and experimental allergy,
1998; 28(11): 1351-1358.

108.Fokkens, W., Hellings, P. and Segboer, C. Capsaicin
for rhinitis. Current Allergy and Asthma Reports
2016; 16: 60.

109.Gevorgyan, A., Segboer, C., Gorissen, R., van
Drunen, C.M. and Fokkens, W. Capsaicin for
non-allergic rhinitis. Cochrane Database Systematic
Review, 2015; 7.

110.Bernstein, J.A., Davis, B.P., Picard, J.K., Cooper,
J.P., Zheng, S. and Levin, L.S. A randomized, dou-
ble blind parallel trial comprising capsaicin nasal
spray with placebo in subjects with a significant

Volume 8, Issue 9. 2024 |

1ISO 9001:2015 Certified Journal

International Journal of Modern Pharmaceutical Research

component of nonallergic rhinitis. Annals of Aller-
gy, Asthma & Immunology, 2011; 107(2): 171-178.

111.Angela, M., Oliver, C. and Mejia-Teniente, L. Cap-
saicin: From Plants to a Cancer-Suppressing Agent.
Molecules, 2016; 21.

112.MDidea Extracts Professional. Phytochemicals and
Constituents of Capsicum: Cayenne, Red Pepper.
http://www.mdidea.com/products/new/new00504.ht
ml. Accessed on 17 June 2022.

113.Spice and medicinal herbs. Herb- capsicum.
http://www.spicesmedicinalherbs.com/capsicum-ann
u-herb html. Accessed on 17 June 2022.

114.0molo, M.A., Wong, Z., Mergen, A.K., Hastings,
J.C., Le, N.C., Reiland, H.A. et al. Antimicrobial
Properties of Chili Peppers. Journal of Infectious
Diseases & Therapy, 2014; 2: 4.

115.Srinivasan, K. Role of spices beyond food flavoring:
nutraceuticals with multiple health effects. Food Re-
views International, 2005; 21: 167-188.

116.Bhattacharya, A., Chattopadhyay, A., Mazumdar,
D., Chakravarty, A. and Pal, S. Antioxidant constit-
uents and enzyme activities in chilli peppers. Inter-
national Journal of Vegetable Science, 2010; 16:
201-211.

117.Luo, X.J., Peng, J. and Li, Y.J. Recent advances in
the study on capsaicinoids and capsinoids. European
Journal of Pharmacology, 2011; 650: 1-7.

118.Zimmera, A.R., Leonardia, B., Mirona, D., Schap-
ovala, E., De-Oliveira, C. JR and Gosmann, G. An-
tioxidant and anti-inflammatory properties of Cap-
sicum baccatum: From traditional use to scientific
approach. Journal of Ethnopharmacology, 2012;
139: 228-233.

119.Liu, Y. and Nair, M.G. Capsaicinoids in the hottest
pepper Bhut Jolokia and its antioxidant and an-
ti-inflammatory activities. Natural Product Commu-
nications, 2010; 5: 91-94.

120.Jolayemi, A.T. and Ojewole, J.A.O. Comparative
anti-inflammatory properties of Capsaicin and ethyla
acetate extract of Capsicum frutescens linn. [Sola-
naceae] in rats. African Health Sciences, 2013;
13(2): 357-361.

121.Monsereenusorn, Y. Effect of Capsicum annuum on
blood glucose level. International Journal of Crude
Drug Research, 1980; 18: 1-7.

122.Ahuja, K.D., Robertson, I.K., Geraghty, D.P. and
Ball, M.J. Effects of chili consumption on postpran-
dial glucose, insulin, and energy metabolism. Amer-
ican Journal of Clinical Nutrition, 2006; 84(1):
63-69.

123.Shu, Y.Z. Recent natural products-based drug de-
velopment: a pharmaceutical industry perspective.
Journal of Natural Products, 1998; 61: 1053-1071.

124.20boh, G., Ademiluyi, A.O. and Faloye, Y.M. Ef-
fect of combination on the antioxidant and inhibitory
properties of tropical pepper varieties against a- am-
ylase and a-glucosidase activities in vitro. Journal of
Medicinal Food, 2011; 14: 1152-1158.

125.Baek, J., Lee, J., Kim, K., Kim, T., Kim, D., Kim, C.
et al., Inhibitory effects of Capsicum annuum L.

| 20



Mocanu et al.

water extracts on lipoprotein lipase activity in
3T3-L1 cells. Nutrition Research and Practice, 2013;
7(2): 96-102.

126.Gautami, J., Sandhya, M. and Revathi, B. An-
ti-diabetic medicinal plants. Research & Reviews:
Journal of Pharmacognosy and Phytochemistry,
2015; 1(3): 1-6.

127.Anthony, O.E., Ese, A.C. and Lawrence, E.O. Reg-
ulated Effects of Capsicum frutescens Supplemented
Diet (C.F.S.D) on Fasting Blood Glucose Level, Bi-
ochemical Parameters and Body Weight in Alloxan
Induced Diabetic Wistar Rats. British Journal of
Pharmaceutical Research, 2013; 3(3): 496-507.

128.Clark, R. and Lee, S. Anticancer Properties of Cap-
saicin against Human Cancer. Anticancer Research,
2016; 36: 837-844.

129.Mori, A., Lehmann, S., O'Kelly, J., Kumagai, T.,
Desmond, J.C., Pervan, M. et al., Capsaicin, a com-
ponent of red peppers, inhibits the growth of andro-
gen-independent, p53 mutant prostate cancer cells.
Cancer Research, 2006; 66: 3222-3229.

130.Yang, J., Luo, B., Xu, G., Li, T., Chen, Y. and
Zhang, T. Low- concentration capsaicin promotes
colorectal cancer metastasis by triggering ROS pro-
duction and modulating Akt/mTOR and STAT-3
pathways. Neoplasma, 2013; 60: 364—-372.

131.Lee, S.H., Richardson, R.L., Dashwood, R.H. and
Baek, S.J. Capsaicin represses transcriptional activ-
ity of-catenin in human colorectal cancer cells. The
Journal of Nutritional Biochemistry, 2012; 23:
646-655.

132.Martinez-Francés, V., Rivera, D., Heinrich, M.,
Obon, C. and Rios, S. An ethnopharmacological and
historical analysis of “Dictamnus”, a European tra-
ditional herbal medicine, Journal of Ethnopharma-
cology, 2015; 175: 390-406. http://dx.doi.org
/10.1016/ j.jep. 2015.09.011.

133.Gray, R.D., Haggart, K., Lee, D.K,, et al. Effects of
butterbur treatment in intermittent allergic rhinitis: A
placebo-controlled evaluation. Ann Allergy Asthma
Immunol, 2004; 93(1): 56-60.

134.Schapowal, A.; Petasites Study Group. Randomised
controlled trial of butterbur and cetirizine for treat-
ing seasonal allergic rhinitis. BMJ, 2002; 324(7330):
144-6.

135.Némethy, S., Takéacs, T., Szemethy, L., Lagerqvist,
B., Barocsi, Z., Dinya, A., Péterffy Némethy, I.
Collection, cultivation and processing of medical
plants, herbs and spices in the Balaton Ecomuseum
— herbal medicine as intangible cultural heritage.
Ecocycles, 2020; 6(1): 52-87. DOI:
10.19040/ecocycles. v6il.166.

136.lvancheva, S. and Tsvetkova, R. Pharmacological
activities and biologically active compounds of
Bulgarian medicinal plants. Phytochemisry: Ad-
vances in research, 2006; 87-103. ISBN:
81-308-0034-9Kerala: Signpost.

137.Kaneda, Y., Torii, M., Tanaka, T. and Aikawa, M.
In vitro effects of berberinesulphate on the
growthand structure of Entamoebahistolytica, Giar-

Volume 8, Issue 9. 2024 |

International Journal of Modern Pharmaceutical Research

dia lamblia and Trichomonas vaginalis. Ann. Trop.
Med. Parasitol., 1991; 85: 417-425.

138.Ivanovska, N. and Philipov, S. Study on the an-
ti-inflammatory action of Berberis vulgaris root ex-
tract, alkaloid fractions and pure alkaloids. Int. J.
Immunopharmacol., 1996; 18: 553-561. doi:
10.1016/S0192-0561(96)00047-1. [PubMed]
[CrossRef] [Google Scholar].

139.Shamsa, F., Ahamadiani, A. and Khosrokhavar, R.
Antihisminic and anticholinergic activity of barberry
fruit (Berberis vulgaris) in the guinea-pig ileum. J
Ethnopharmacol., 1999; 64: 161-6.

140.Graca, V.C., Ferreira, 1.C.F.R. and Santos, P.F. Bi-
oactivity of the Geranium Genus: A Comprehensive
Review. Curr Pharm Des., 2020; 26(16): 1838-1865.
doi: 10.2174/1381612826666200114110323. PMID:
31942856.

141.Graca, V.C., Ferreira, I.C.F.R. and Santos, P.F.
Phytochemical composition and biological activities
of Geranium robertianum L.: A review. Industrial
Crops and Products, 2016; 87: 363-378.
https://doi.org/10.1016/j.indcrop.2016.04.058.

142 .Menkovié, N., Savikin, K., Tasi¢, S., et al. Ethnobo-
tanical study on traditional uses of wild medicinal
plants in Prokletije Mountains (Montenegro). J Eth-
nopharmacol, 2011; 133(1): 97-107.
http://dx.doi.org/10.1016/j.jep.2010.09.008 PMID:
20837123.

143.Dutu, L.E.; Popescu, M.L.; Purdel, C.N.; Ilie, E.L;
Lutd, E.-A.; Costea, L.; Gird, C.E. Traditional Me-
dicinal Plants—A Possible Source of Antibacterial
Activity on Respiratory Diseases Induced by Chla-

mydia pneumoniae, Haemophilus influenzae,
Klebsiella pneumoniae and Moraxella catarrhalis.
Diversity, 2022; 14: 145.

https://doi.org/10.3390/d14020145.

144.1studor, V. Aetherolea, resins, iridoids, bitter sub-
stances, vitamins [Aetherolea, rezine, iridoide, prin-
cipii amare, vitamin]. In Pharmacognosy, Phyto-
chemistry, Phytotherapy [Farmacognozie,
Fitochimies,i Fitoterapie]; Editura Medicala: Bu-
charest, Romania, 2001; 2. (In Romanian).

145.Butura, V. Romanian Ethnobotany Encyclopedia
[Enciclopedia de Etnobotanica Romaneasca];
Editura Stiintifica si Pedagogica: Bucharest,
Romania, 1979. (In Romanian).

146.Petran, M.; Dragos, D. and Gilca, M. Historical
ethnobotanical review of medicinal plants used to
treat children diseases in Romania (1860s-1970s). J.
Ethnobiol. Ethnomed., 2020; 16: 15-33. [CrossRef].

147 .Dragulescu, C. and Marculescu, A. Plants in Roma-
nian Folk Medicine [Plantele Medicinale in Medici-
na Populara Romaneasca]; Transilvania University:
Brasov, Romania, 2020. (In Romanian).

148.1studor, V. Monosacharides, osides and lipids [Oze,
ozide si lipide]. In Pharmacognosy, Phytochemistry,
Phythotherapy [Farmacognozie,Fitochimies,i  Fi-
toterpie]; Editura Medicald: Bucuresti, Romania,
1998; 1.

1ISO 9001:2015 Certified Journal 21



Mocanu et al.

149.Tsioutsiou, E.E., Giordani, P., Hanlidou, E., Biagi,
M., De Feo, V. and Cornara, L. Ethnobotanical
Study of Medicinal Plants Used in Central Macedo-
nia, Greece. Evid Based Complement Alternat Med.,
2019 Apr.1; 4513792. doi: 10.1155/2019/4513792.
PMID: 31057648; PMCID: PMC6463668.

150.Bown, New Encyclopedia of Herbs and their Uses.
The Royal Horticultural Society, vol. 296, The Roy-
al Horticultural Society, New YoD.rk, NY, USA,
2002.

151.Rao, G.V., Mukhopadhyay, T., Annamalai, T., Ra-
dhakrishnan, N. and Sahoo, M.R. Chemical constit-
uents and biological studies of Origanumvulgare
Linn. Pharmacognosy Research, 2011; 3(2): 143-5.

152.Vokou, D., Katradi, K. and Kokkini, S. Ethnobotan-
ical survey of Zagori (Epirus, Greece), a renowned
center of folk medicine in the past. Journal of Eth-
nopharmacology, 1993; 39(3): 187-196.

153.Yaneva, |. and Balabanski, V. History of the uses of
Pirin mountain tea (Sideritis scardica Griseb) in
Bulgaria. Bulgarian Journal of Public Health, 2013;
5: 48-57.

154.Pieroni, A. Traditional uses of wild food plants, me-
dicinal plants, and domestic remedies in Albanian,
Aromanian and  Macedonian  villages in
South-Eastern Albania. Journal of Herbal Medicine,
2017; 9: 81-90.

155.European Medicines Agency, 1995,
http://www.ema.europa.eu/docs/en GB/document li-
brary/Herbal - HMPC assessment re-
port/2016/10/WC500215565.pdf, 2016.

156.Ekiert, H., Pajor, J., Klin, P., Rzepiela, A., Slesak,
H. and Szopa, A. Significance of Artemisia Vulgaris
L. (Common Mugwort) in the History of Medicine
and Its Possible Contemporary Applications Sub-
stantiated by Phytochemical and Pharmacological
Studies. Molecules, 2020; 25(19): 4415. doi:
10.3390/molecules25194415. PMID: 32992959;
PMCID: PMC7583039.

157.0bistioiu, D.; Cristina, R.T.; Schmerold, I.; Chizzo-
la, R.; Stolze, K.; Nichita, I. and Chiurciu, V.
Chemical characterization by GC-MS and in vitro
activity against Candida albicans of volatile frac-
tions prepared from Artemisia dracunculus, Artemi-
sia abrotanum, Artemisia absinthium and Artemisia
vulgaris. Chem. Cent. J., 2014; 8: 6. [CrossRef]
[PubMed].

158.Ekiert, H.; Knut, E.; S'wia, tkowska, J.; Klin, P.;
Rzepiela, A.; Tomczyk, M.; Szopa, A. Artemisia
abrotanum L. (Southern Wormwood)—History,
Current Knowledge on the Chemistry, Biological
Activity, Traditional Use and Possible New Phar-
maceutical and Cosmetological Applications. Mol-
ecules, 2021; 26: 2503.
https://doi.org/10.3390/molecules26092503.

159.Melzig, M.F. Artemisia abrotanum L., Eberraute.
Zeitschrift fur Phytotherapie, 2019; 40(06): 283-8.
DOI: 10.1055/a-1015-5223.

160.Mikulic-Petkovsek, M., Schmitzer, V., Slatnar, A.,
Stampar, F., and Veberic, R. Composition of sugars,

Volume 8, Issue 9. 2024 |

International Journal of Modern Pharmaceutical Research

organic acids, and total phenolics in 25 wild or cul-
tivated berry species. Journal of Food Science, 2012;
77(10). d0i:10.1111/j.1750-3841.2012.02896X.

161.Cejpek, K., Malouskova, 1., Koneény, M., and
Velisek, J. Antioxidant activity in variously prepared
elderberry foods and supplements. Czech Journal of
Food Sciences, 2009; 27(Special Issue 1).
d0i:10.17221/951-cjfs.

162.Veberic, R., Jakopic, J., Stampar, F., and Schmitzer,
V. European elderberry (Sambucus Nigra L.) rich in
sugars, organic acids, anthocyanins and selected
polyphenols. Food Chemistry, 2009; 114(2):
511-515. doi: 10.1016/j.foodchem.2008.09.080.

163.Mattalia, G., Stryamets, N., Pieroni, A. et al.
Knowledge transmission patterns at the border: eth-
nobotany of Hutsuls living in the Carpathian Moun-
tains of Bukovina (SW Ukraine and NE Romania). J
Ethnobiology Ethnomedicine, 2020; 16: 41.
https://doi.org/10.1186/s13002-020-00391-3.

164.Shikov, A.N.; Pozharitskaya, O.N.; Makarov, V.G.;
Wagner, H.; Verpoorte, R. and Heinrich, M. Medic-
inal Plants of the Russian Pharmacopoeia, history
and applications. Journal of Ethnopharmacology,
2014; 154(3): 481-536. Doi: 10.1016/j.jep.
2014.04.007.

165.Ernst, E. Why complementary medicine? Perfusion
1999; 11: 437.

166.Wagner, P.J., Jester, D., LeClair, B., Taylor, AT,
Woodward, L. and Lambert, J. Taking the edge off:
why patients choose St. John’s Wort. J Fam Pract.,
1999; 48: 615-619.

167.Rotenberg, B.W. and Bertens, K.A. Use of comple-
mentary and alternative medical therapies for chron-
ic rhinosinusitis: A Canadian perspective. J Oto-
laryngol Head Neck Surgery, 2010; 39(5): 586-93.

168.Krouse, J.H. and Krouse, H.J. Patient use of tradi-
tional and complementary therapies in treating rhi-
nosinusitis before consulting an otolaryngologist.
Laryngoscope, 1999; 109(8): 1223-7.

169.Su, D. and Li, L. Trends in the use of complemen-
tary and alternative medicine in the United States:
2002-2007. J Health Care Poor Underserved, 2011;
22(1): 296-310.

170.Kooreman, P. and Baars, E.W. Patients whose GP
knows complementary medicine tend to have lower
costs and live longer. Eur J Health Econ, 2012;
13(6): 769:76.

171.MacLennan, A.H., Myers, S.P. and Taylor, AW.
The continuing use of complementary and alterna-
tive medicine in South Australia: Costs and beliefs
in 2004. Med J Aust, 2006; 184(1): 27-31.

172.Christenhusz, M.J.M. and Byng, J.W. The number
of known plants species in the world and its annual
increase. Phytotaxa, 2016; 261: 201-217. [Cross-
Ref].

173.Chassagne, F.; Samarakoon, T.; Porras, G.; Lyles,
J.T.; Dettweiler, M.; Marquez, L.; Salam, A.M,;
Shabih, S.; Farrokhi, D.R. and Quave, C.L. A sys-
tematic review of plants with antibacterial activities:

1ISO 9001:2015 Certified Journal 22



Mocanu et al.

A taxonomic and phylogenetic perspective. Front.
Pharmacol., 2020; 11: 586548. [CrossRef].

174.Willis, K.J.; Royal Botanic Garden (RBG) Kew.
State of the World’s Plants 2017; Royal Botanic
Garden Kew: Richmond, UK, 2017.

175.Reichling, J. Plant-microbe interactions and sec-
ondary metabolites with antibacterial, antifungal and
antiviral properties. In Functions and Biotechnology
of Plant Secondary Metabolites; Annual Plant Re-
views, 39; Wink, M., Ed.; Wiley-Blackwell: Oxford,
GB, USA, 2010; 214-347.

176.van Wyk, B.E. and Wink, M. Medicinal Plants of
the World, 2nd ed.; Briza Publications: Pretoria,
South Africa, 2017.

177.Sari¢-Kundali¢, B., Dobes, B., Klatte-Asselmeyer,
V. and Saukel, J. Ethnobotanical study on medicinal
use of wild and cultivated plants in middle, south
and west Bosnia and Herzegovina. Journal of Eth-
nopharmacology, 2010; 131(1): 33-55.

178.Pieroni, A. and Quave, C.L. Ethnobotany and Bi-
ocultural Diversities in the Balkans: Perspectives on
Sustainable Rural Development and Reconciliation,
Springer, 2014.

179.Rexhepi, B., Mustafa, B., Hajdari, A., Rushi-
di-Rexhepi, J., Quave, C.L. and Pieroni, A.
Cross-cultural ethnobotany of the Sharr Mountains
(Northwestern Macedonia) in Ethnobotany and Bi-
ocultural Diversities in the Balkans. Perspectives on
Sustainable Rural Development and Reconciliation,
2014; 67-86. Springer, New York, NY, USA.

180.Mustafa, B., Hajdari, A., Pieroni, A., Pulaj, B., Ko-
ro, X. and Quave, C.L. A cross-cultural comparison
of folk plant uses among Albanians, Bosniaks, Go-
rani and Turks living in south Kosovo. Journal of
Ethnobiology and Ethnomedicine, 2015; 11(1).

181.Kolosova, V.B. Name-Text—Ritual: The role of
plant characteristics in Slavic folk medicine. Folk
Slavic, East Eur Eurasian Folk Assoc., 2005; 10:
44-61.

182.Staub, P.O., Casu, L. and Leonti, M. Back to the
roots: a quantitative survey of herbal drugs in Dios-
corides’ De Materia Medica (ex Matthioli, 1568).
Phytomedicine. Elsevier., 2016; 23: 1043-52.

183.Leonti, M. and Verpoorte, R. Traditional Mediter-
ranean and European herbal medicines. J Eth-
nopharmacol. Ireland., 2017; 199: 161-7.

184.Touwaide, A., De Santo, N.G. and Aliotta, G. The
origins of Western herbal medicines for kidney dis-
eases. Adv Chronic Kidney Dis W.B. Saunders.,
2005; 12: 251-60.

185.De Vos, P. European materia medica in historical
texts: longevity of a tradition and implications for
future use. J Ethnopharmacol Ireland., 2010; 132:
28-47.

186.Lardos, A. and Heinrich, M. Continuity and change
in medicinal plant use: the example of monasteries
on Cyprus and historical iatrosophia texts. J Eth-
nopharmacol., 2013; 150: 202-14.

187.Gheorghiu, E. and Mihai, F. Manuscrise cu elemente
de farmacoterapie populard aflate Tn Biblioteca

Volume 8, Issue 9. 2024

International Journal of Modern Pharmaceutical Research

Academiei Republicii  Socialiste Romania si
Arhivele Statului din Bucuresti. Farmacia. 1969;
XVII; 297-306. (in Romanian).

188.Pacala, V. Monografia satului Rasinari. Sibiu,
Romania : Tiparul Tipografiei Arhidiecezane, 1915.

189.Pavelescu, G. Valea Sebesului. Monografie
Etnofolclorica, vol.Il. Folclor. Sibiu, Romania: Ed.
Astra Museum, 2004.

190.Gradinaru, N. Medicina populara din Basarabia de la
sfarsitul secolului al XIXlea — Thceputul secolului al
XX-lea. Aspecte istorico-etnografice [Internet].
Academia de Stiinte a Moldovei, Chisinau; 2015.
Auvailable from:
http://www.cnaa.md/files/theses/2015/22833/natalia
_gradinaru_thesis.pdf.

191.Spalek, K., Spielvogel, 1., Prockow, M. and
Prockow, J. Historical ethnopharmacology of the
herbalists from Krummhubel in the Sudety Moun-
tains (seventeenth to nineteenth century), Silesia. J
Ethnobiol Ethnomed England. 2019; 15: 24.

192.Fuczaj, L. Changes in the utilization of wild green
vegetables in Poland since the 19th century: a com-
parison of four ethnobotanical surveys. J Eth-
nopharmacol Elsevier., 2010; 128: 395-404.

193.Luczaj, L. and Szymanski, W.M. Wild vascular
plants gathered for consumption in the Polish coun-
tryside: a review. J Ethnobiol Ethnomed, 2007; 3:
17.

194.1uczaj, L. and Kujawska, M. Botanists and their
childhood memories: an underutilized expert source
in ethnobotanical research. Bot J Linn Soc., 2012;
168: 334-43.

195.Kalle, R. and S6ukand, R. Historical ethnobotanical
review of wild edible plants of Estonia
(1770s-1960s). Acta Soc Bot Pol., 2012; 81.

196.S6ukand, R. and Kalle, R. Change in medical plant
use in Estonian ethnomedicine: a historical compar-
ison between 1888 and 1994. J Ethnopharmacol.,
2011; 135: 251-60.

197.Kalle, R. and S6ukand, R. Wild plants eaten in
childhood: a retrospective of Estonia in the
1970s-1990s. Bot J Linn Soc. Oxford University
Press., 2013; 172: 239-53.

198.Savi¢, J., Macukanovi¢-Joci¢, M. and Jari¢, S. Med-
ical ethnobotany on the Javor Mountain (Bosnia and
Herzegovina). Eur J Integr Med., 2019; 27: 52-64.

199.Shikov, A.N., Tsitsilin, A.N., Pozharitskaya, O.N.,
Makarov, V.G. and Heinrich, M. Traditional and
current food use of wild plants listed in the Russian
pharmacopoeia. Front Pharmacol Front, 2017; 8:
841.

200.Dashtdar, M., Dashtdar, M. R., Dashtdar, B., Kardi,
K., and Shirazi, M. K. The concept of wind in tradi-
tional chinese medicine. J. Pharmacopuncture, 2016;
19(4): 293-302. doi:10.3831/KPI.2016.19.030.

201.Shen, Y., Li, C. G,, Zhou, S. F., Pang, E. C., Story,
D. F., Xue, C. C., et al. Chemistry and bioactivity of
flos magnoliae, a chinese herb for rhinitis and sinus-
itis. Curr. Med. Chem., 2008; 15(16): 1616-1627.
d0i:10.2174/092986708784911515.

1ISO 9001:2015 Certified Journal 23



Mocanu et al.

202.Fan, W., Fan, L., Peng, C., Zhang, Q., Wang, L., Li,
L., et al. Traditional uses, botany, Phytochemistry,
Pharmacology, Pharmacokinetics and toxicology of
Xanthium strumarium L.: A review. Mol. Basel,
Switz., 2019; 24(2): 350.
doi:10.3390/molecules24020359.

203.Lu, Y.-C., Yang, C.-W., Lin, Y.-H., Hsueh, J.-Y.,
Chen, J.-L., Yang, S.-H., et al. Identifying the Chi-
nese herbal medicine network and core formula for
allergic rhinitis on a real-world database. Evid.
Based. Complement. Altern. Med., 2020; 5979708.
d0i:10.1155/2020/5979708.

204.Yue, G. G., Chan, B. C., Kwok, H. F., To, M. H.,
Hon, K. L., Fung, K. P., et al. Screening for an-
ti-inflammatory and bronchorelaxant activities of 12
commonly used Chinese herbal medicines. Phytoth-
er. Res., 2012; 26(6): 915-925.
doi:10.1002/ptr.3659.

205.Buchwald, W., Szulc, M., Baraniak, J., Derebecka,
N., Kania-Dobrowolska, M., Piasecka, A., et al. The
effect of different water extracts from platycodon
grandiflorum on selected factors associated with
pathogenesis of chronic bronchitis in rats. Mol. Ba-
sel, Switz., 2020; 25(21): 5020.
doi:10.3390/molecules25215020.

206.Chen, Z., Liu, L., Gao, C., Chen, W., Vong, C. T.,
Yao, P., et al. Astragali Radix (huangqi): a promis-
ing edible immunomodulatory herbal medicine. J.
Ethnopharmacol., 2020; 258: 112895. Doi:
10.1016/j.jep.2020.112895.

207.Mocanu, H., Mocanu, A.l., Moldovan, C., Soare, 1.,
Postolache, P.A. and Nechifor A. Rare and unusual
benign tumors of the sinonasal tract and pharynx:
Case series and literature review. Exp Ther Med.,
2022; 23: 334. [PMID: 35401795 DOI:
10.3892/etm.2022.11263].

208.Mocanu, A.l., Mocanu, H., Moldovan, C., Soare, 1.,
Niculet, E., Tatu, A.L., Vasile, C.1., Diculencu, D.,
Postolache, P.A. and Nechifor, A. Some Manifesta-
tions of Tuberculosis in Otorhinolaryngology - Case
Series and a Short Review of Related Data from
South-Eastern Europe. Infect Drug Resist., 2022; 15:
2753-2762. [PMID: 35668856 DOl:
10.2147/1DR.S367885].

209.Chen, Z., Liu, L., Gao, Y., Yi, S, and Liu, L. The
effect of Biyuan tonggiao granule on nasal mucocil-
iary transport function and level of inflammatory
factors in children with chronic sinusitis. J. Clin.
Med. Pract., 2016; 20(13): 83-6.
d0i:10.7619/jcmp.201613024.

210.Hou, L. L. Observation on clinical effect of combi-
nation of traditional chinese and western medicine in
treating chronic sinusitis. J. China Prescr. Drug,
2018; 16(9): 56.

211.Liu, Y., Zhang, H., Yuan, S., Xiang, N., and Li, M.
Effect of Biyankang decoction in treatment of
chronic rhinosinusitis patients with syndrome of
stagnated heat of gallbladder and its effect on nasal
mucociliary transport rate. J. Hunan Univ. Chin.

Volume 8, Issue 9. 2024

International Journal of Modern Pharmaceutical Research

Med., 2018; 38(10): 1169-1172. doi:
10.3969/j.issn.1674-070X.2018.10.018.

212.Huang, Z. Y. Effect of Jianpi Huazhuo Tonggiao
decoction on 80 cases of refractory chronic rhi-
nosinuvitis. Clin. J. Chin. Med., 2020; 12(12): 5055.

213.Liu, Y., and Xu, J. Effect of modified Shensu
Wenfei decoction on pulmonary function and in-
flammatory factors in patients with chronic sinusitis.
China Med. Her., 2020; 17(32): 144-7.

214.Ma, P., Feng, J., Peng, T., and Liao, K. X. Effects of
Shufeng Jiedu capsules adjuvant therapy on serum
inflammatory factors and immune function in pa-
tients with chronic rhinosinusitis. China J. Tradi-
tional Chin. Med. Pharm., 2020; 35(1): 483.

215.Yang, H. Clinical efficacy of xang’erzibiyan capsule
combined with clarithromycin in the treatment of
chronic sinusitis and its effect on serum inflamma-
tory factor levels. Spec. Health, 2020; (7): 75.

216.Li, J. B. Influence of Tonggiao Biyan pill in adju-
vant treatment of chronic sinusitis on inflammatory
factors in patients. Inn. Mong. J. Traditional Chin.
Med., 2021; 40(3): 48.

217.Song, X., Zhao, S., and Huang, J. Effect and safety
of modified Wenfei Zhiliu pellet combined with
mometasone furoate nasal spray in the treatment of
chronic rhinosinusitis. Chin. J. Pract. Med., 2021,
48(3): 106-9.
doi:10.3760/cma.j.cn115689-20201023-05000.

218.Lavigne, P., and Lee, S. E. Immunomodulators in
chronic rhinosinusitis. World J. Otorhinolaryngol.
Head. Neck Surg., 2018; 4(3): 186-192. doi:
10.1016/j.wjorl.2018.09.002.

219.Calus, L., Van Bruaene, N., Bosteels, C., Dejonck-
heere, S., Van Zele, T., Holtappels, G., et al.
Twelve-year follow-up study after endoscopic sinus
surgery in patients with chronic rhinosinusitis with
nasal polyposis. Clin. Transl. Allergy, 2019; 9: 30.
d0i:10.1186/s13601-019-0269-4.

220.Rosati, D., Rosato, C., Pagliuca, G., Cerbelli, B.,
Della Rocca, C., Di Cristofano, C., et al. Predictive
markers of long-term recurrence in chronic rhinosi-
nusitis with nasal polyps. Am. J. Otolaryngol., 2020;
41(1): 102286. doi: 10.1016/j.amjot0.2019.102286

1ISO 9001:2015 Certified Journal 24



