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World Journal of Advanced Research and
Reviews: an International UGC Approved
Journal

World  Journal  of  Advanced  Research  and  Reviews  (WJARR)  is  an

International  Journal  for  publication  of  Research  and  Review  articles.

WJARR is UGC Approved Journal with UGC Journal List No. 64072. UGC

Approved  Journals  are  also  known  as  UGC  CARE  Journal.  It  is  Open

access Journal published with monthly frequency (12 issues per year). World

Journal of Advanced Research and Reviews is a Peer reviewed journal and
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it is Highly Indexed Journal that ensure quality publication. At World Journal

of Advanced Research and Reviews articles are published by charging very

Low publication fee  to the authors. World Journal of Advanced Research

and  Reviews  is  High  Impact  factor  Journal  (Impact  factor  7.8)  and  is

committed  to  provide  the  authors  a  timely  and  fast  review  process  for

evaluation of  their  manuscripts.  World  Journal  of  Advanced Research and

Reviews  offers  Fast  publication  of  research  and  review  articles.  World

Journal  of  Advanced  Research  and  Reviews  is  a  Multidisciplinary

Journal  and  publishes  manuscripts,  original  research  and  review  articles,

mini-reviews, short communication and Case reports in the almost all areas of

Science  and  Research  like  Biological  Sciences,  Pharmaceutical  Sciences,

Medical Sciences, Nursing, Health Sciences, Agriculture, Life Sciences and

Engineering & Technology etc. to know more About Journal World Journal of

Advanced Research and Reviews an International Journal.

Journal DOI URL: https://dx.doi.org/10.30574/wjarr
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About Journal WJARR

Best  International  Journal  to  Publish  Research
and Review articles: WJARR

World  Journal  of  Advanced  Research  and  Reviews  (WJARR)  is  an

international  platform  for  interaction  between  researchers,  pharmacist,

medical  professionals,  clinicians,  technologists,  scientist,  academicians and

industrial personnel’s. World Journal of Advanced Research and Reviews is

Multidisciplinary  Journal.  This  Journal  publishes  manuscripts  (Original

Research articles, Review articles, Short communication, Case reports and

Case  Studies)  on  original  work,  either  experimental  or  theoretical.  World

Journal of  Advanced Research and Reviews (WJARR) is an International

Journal publishing Scientific Reseach Online. It is Peer reviewed,  Highly

indexed, Open Access, monthly published Journal. WJARR is dedicated to

various disciplines of Biological Sciences, Pharmaceutical Sciences, Medical

Sciences,  Nursing,   Health  Sciences,  Agriculture,  Life  Sciences  and

Engineernd and Technology etc. World Journal of Advanced Research and

Reviews  with  an  internationally  recognized  editorial  board  emphasizes  on

producing high quality research content. We intend to build mutually beneficial

and long-lasting relationships with our authors and provide them full support

throughout the publishing and the post-publishing processes.

World  Journal  of  Advanced  Research  and  Reviews  (WJARR)  has

ISSN 2581-9615 (Online) and Impact factor 7.8. This Journal is Indexed with

several National and International Indexing and Abstracting Agencies.

Scope  of  International  Multidisciplinary  Journal:
WJARR
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The World Journal  of  Advanced Research and Reviews (WJARR) aims to

establish itself  as a medium for exchanging ideas in new emerging trends

in Biological Sciences, Pharmaceutical Sciences, Medical Sciences, Nursing, 

Health Sciences, Agriculture, Life Sciences and Engineernd and Technology

etc. that needs more focus and exposure. WJARR is always committed to

publish articles that will strengthen the knowledge of upcoming researchers.

Subjects  covered  by  International  Journal
WJARR for Publication

Biological  Sciences:  Agricultural  science,  Biomaterials,  Bioactive

polymers, Biochemistry, Biotechnology, Bioinformatics, Botany, Cell biology,

Developmental  biology,  Environmental  biology,  Genetics,  Microbiology,

Molecular and structural biology, Zoology, and all other Bioallied Sciences.

Pharmaceutical Sciences:  Pharmaceutics  and Biopharmaceutics,  Novel

and  Targeted  Drug  Delivery,  Nanotechnology  and  Nanomedicine,

Pharmaceutical  Chemistry,  Pharmacognosy  and  Ethanobotany,

Phytochemistry,  Pharmacology  and  Toxicology,  Pharmacogenomics,

Pharmacovigilance,  Natural  Product  Research,  Drug  Regulatory  Affairs,

Case Study and Full clinical trials.

Medical sciences and Surgery:  Nursing and Health Science: Medicine,

Surgery, Clinical Biochemistry, Clinical Microbiology, Ophthalmology, ENT,

Neurology,  Orthopedics,  Anesthesiology,  Physiotherapy,  Occupational

Health,  Community  Medicine,  Obstetrics  and  Gynaecology,  Human

Anatomy,  Public  Health,  Nursing,  Dentistry,  Clinical  Pharmacy,  Health

Education,  Occupational  and  Environmental  health,  Clinical  Psychology,

Psychiatry,  Dietetics  &  Nutrition,  Alternative  medicines  (Yoga,

Ayurveda,Homoepathy,  Siddha etc),  Physiology & Pharmacology,  Clinical

Pathology and other allied areas of Health Science etc.

Agriculture Science and Forestry:  Arid soil  research and rehabilitation,

Agricultural  genomics,  Stored  products  research,  Tree  fruit  production,

Pesticide  science,  Post-harvest  biology  and  technology,  Seed  science

research,  Irrigation,  Agricultural  engineering,  Water  resources

management, Agronomy, Agricultural economics and agribusiness etc.

Veterinary  Science  and  Medicine:  Physiology  and  morphology,

Aquaculture, Crop science, Dairy science, Entomology, Fish and fisheries,

Forestry,  Freshwater  science,  Poultry  science,  Systematic  biology,

Veterinary Science in general, Veterinary medicine, Veterinary microbiology

and immunology, Veterinary nursing  etc.
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General  Applied  Sciences:  Physical,  Chemical  Science  and

Engineering:  Chemical  Engineering,  Chemistry,  Computer Science,  Earth

and  Planetary  Science,  Energy,  Mathematics,  Physics  and  Astronomy,

Engineering, Material Science, Statistics.

Engineering  and  Technology:  Mechanical,  Electrical,  Computer,

Information  technology,  Electronics  and  Tele  Communication,  Civil,

Automobile,  Agriculture  engineering,  green  Technology,  Refrigeration,

Biotechnology and Genmetic Engineering etc.

Social  Science  and  Humanities:  Arts  and  Humanities,  Business

Management,  Hotel  Management,  Management,  Tourism,  Accounting,

Decision  Science,  Education,  Economics,  Law,  Finance,  Psychology,

Political Science, Physical Education, English Literature, Social Work and

History.

The World Journal of Advanced Research and Reviews invites original

Research Papers, Review articles, Technical or Case reports and Short

communications that are not published or not being considered for publication.

Benefits  of  publishing  Research  Articles  in
International Journal WJARR

International, Peer-Reviewed and Referred Open Access Journal with Valid

ISSN (2581-9615)

Rapid, easy and High Quality Publication.

High Impact Factor 7.8

Fast Publicatio within 4 days.

Low Article Publication fee (Just 32 USD)

Every article published in WJARR will  be provided with unique DOI from

Cross-ref and Cross ref-mark without any extra charges

Free certificate of publication

Google Scholar Indexed

All articles will be preserved for lifetime at LOCKSS repository

Simple mode of submission via e-mail/online

Online tracking of articles submitted

Open Access to all Articles: Anytime & Anywhere in the world

Improved visibility of articles to get more citations
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Editorial Board of International Journal:
World Journal of Advanced Research and
Review

Editor in chief

Dr. Ashok P. Hegade, (Ph.D. Pharmaceutics)

editor@wjarr.com

Editorial Board Members

Dr. Satya Ranjan Sarker, Associate Professor, Department of Biotechnology and

Genetic Engineering, Jahangirnagar University, Savar Upazila, Dhaka (Bangladesh)

Dr. Refat Abd El Samie Sadek, Professor and Head, Department of Medical

Microbiology, Faculty of Medicine, Port Said University, Port Said (Egypt)

Dr. Jithesh Madhavan, Professor and Head, Department of Kayachikista and PG

studies in Manas roga, Vaidyaratnam PS varier Ayurveda

College, Kottakkal, Kerala (India)

Dr. U. Srinivasa, Professor and Head, Department of Pharmacognosy and

Phytochemistry, Srinivas College of Pharmacy, Valachil, Arkula, Karnataka (India)

Dr. Vildan Mevsin, Professor, Department of Family Medicine, Dokuz Eylul

University School of Medicine, Izmir, Turkey

Dr. Waheed Ali Panhwar, Assistant Professor, Department of Zoology, Shah Abdul

Latif University, Khairpur, Sindh (Pakistan)
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Abstract   

Rourea coccinea (syn. Byrsocarpus coccineus) Schum. and Thonn. (Connaraceae) is a medicinal plant that is being used 
for the treatment of various disorders in Tropical Africa. Previously, we reported anti-inflammatory and antioxidant 
effects of ethanolic extract of R. coccinea root bark (EERc). The present study aimed to test protective potential effects 
of EERc treatments against ovalbumin-induced airway lung inflammatory and to investigate some of its possible 
underlying mechanism on allergic asthma. Rats were sensitized and challenged with ovalbumin (OVA), and were orally 
treated daily with EERc at 200, 400 and 800 mg/kg from day 24 to day 27 post sensitization. The number of total and 
differential inflammatory cells, leakage of Evans blue dye tracer, histamine and TNF-α level in bronchoalveolar lavage 
(BAL) fluid were measured. OVA instillation induced airway lung inflammation, which was significantly suppressed by 
pre-treatment with EERc. Analysis of bronchoalveolar lavage (BAL) revealed that EERc pre-treatment significantly 
inhibited leukocytosis and reduced Evans blue dye content in the BAL fluid. EERc also significantly decreased the 
production and release of histamine and TNF-α. Our study shows that EERc possesses significant anti-allergic activity 
which might be attributed to reduction of histamine, TNF-α in the BAL fluid.   

Key word: Rourea coccinea; Ovalbumin; Asthma; TNF-Α; Inflammatory Cells; Histamine.   

  

1.  Introduction  

Asthma has been generally recognized as a disease characterized by variable degree of chronic inflammations and 
structural alterations of the airways [1]. Asthma affects individuals of all ages in countries around the world. Nearly 350 
million people are affected in the world and its prevalence has continuously increased [2]. It is a health problem that 
can be serious and sometimes fatal. The inflammatory response in the asthmatic lung is characterized by infiltration of 
the airway wall by leukocytes [3, 4], and is closely associated with the leakage of plasma proteins from the 
microvasculature into airways [5]. The microvascular leakage facilitates airway oedema, which may consequently 
produce epithelial cell damage, bronchospasm, and airway obstruction. This phenomenon has been modeled in rats that 
were sensitized and challenged with ovalbumin [6, 7].    

https://doi.org/10.30574/wjarr.2022.15.3.0891
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Ovalbumine is known to be an important agent in the development of bronchial-asthma model in rats, by increasing the 
levels of cytokine in BAL fluid and serum, and by the migration of inflammatory cells (leukocytes such as macrophages, 
lymphocytes, mast cells, neutrophils, and eosinophils) into areas of inflammation (8, 9).    

  

  

 

Laboratory of Physiology and Pharmacology, Faculty of Sciences, University of Lome (Togo); 01BP: 1515 Lome1 – Togo.   

Copyright © 2022 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0.  
These leukocytes, once arrived at the site of inflammation, release pro-inflammatory substances that cause vasodilation, 
increase vascular permeability and vascular leakage [10, 11]. Mast cells, which are constituent of virtually all organs and 
tissues are important mediators of inflammatory responses such as allergy [12]. Among inflammatory mediators 
released from mast cells, histamine remains the best characterized and most potent vasoactive mediator implicated in 
acute phase of hypersensitivity [12]. Tumor necrosis factor-alpha (TN-α) is also produced by various cell types in 
response to allergic pulmonary inflammation, including mast cells, macrophages, neutrophils, eosinophils, and epithelial 
cells [13]. Therefore, suppression of these pro-inflammatory substances may constitute effective therapeutic targets for 
the treatment of allergic asthma. Due to the various undesirable adverse effects of conventional drugs, the use of natural 
compounds that have an antioxidant and anti-inflammatory activity might be a useful therapeutic approach beacause 
several researches proved that oxidative stress is one of the important determinants of asthma [14]. Hence, many plants 
have been used in traditional medicine because of their potential safety and efficacy.   

Rourea coccinea (syn. Byrsocarpus coccineus) Schumach. & Thonn, which belongs to the family of Connaraceae, is widely 
used traditionally to treat inflammation related deseases. Many studies have shown that leaf extract of B. coccineus has 
hepatoprotective [15], antioxidant [15, 16, 17] and anti-proliferative effects [18]. In our previous study, ethanolic extract 
root bark of Rourea coccinea (EERc) was found to possess anti-inflammatory property [19] and antioxidant activity [20] 
but the underlying mechanism of these properties is unknown. The aim of this study is to uncover the potential 
antiinflammatory function and mechanism of R. coccinea by using an OVA-induced allergic asthma in rats.   

  

2.   Materials and methods   

2.1   Preparation of B. coccineus root extract    

Matured roots of R. coccinea were collected around the campus of “Université de Lomé” in February 2021 and 
authenticated by the botanist at the Department of Botany (“Université de Lomé”). A voucher specimen is deposited in 
the Herbarium of the department under reference Number TG12604. Root barks were dried at room temperature and 
powdered. The powder (10 g) was extracted with continuous agitation in ethanol 95° (100 mL) for 72h. The extract was 
filtered and evaporated at 40°C under reduced pressure. The extraction yield of dried extract was approximately 
13.84%.    

2.2   Rat sensitization, challenge, and treatment    

Animals, except those of non-sensitized or normal control group (NS), were actively sensitized by intraperitoneal 
injection of 10 mg/kg ovalbumin (OVA) (grade V; Sigma, St. Louis, MO, USA) mixed with 40 mg/kg aluminum hydroxide 
as adjuvant in normal saline (0.9%) [21]. Non-sensitized (NS) animals were injected with aluminum hydroxide (40 
mg/kg) only. Sensitizations were performed 4 times at days 0; 3; 7 and 21. On days 24-27, OVA control (SNT) rats and 
EERc groups (ST) were challenged with intranasal (I.N.) instillation of 50 μL of a normal saline solution of OVA (20%). 
Normal control rats (NS) were challenged with 50 μL of normal saline (Figure 1). Thirty minutes before each I.N. and 
sacrifice on day 28, normal control group and OVA control were orally treated with normal saline (10 mL/kg) and EERc 
groups were orally treated with different doses of EERc (400 and 800 mg/kg).   
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OVA control (SNT) rats and EERc groups (ST) were sensitized intraperitoneally on days 0, 3, 7 and 21 (D0, D3, D7 and D21), and challenged intranasally 
on days 24, 25, 26 and 27 (D24, D25, D26 and D27). Animals were administered vehicle or EERc from days 24 to 28, 30 min before each I.N. Challenge. 
All animals were sacrificed on day 28. I.N.: intranasal; I.P.: intraperitoneal; EERc: R. coccinea root bark ethanolic extract.   

Figure 1 Rats’ sensitization and challenge flowchart   

2.3   Bronchoalveolar lavage (BAL) fluid    

At 24 hours after the last OVA challenge, bronchoalveolar lavage (BAL) was performed by cannulating the trachea and 
infusing the lung with 5 mL of sterile normal saline solution. BAL fluid was obtained by two aspirations via tracheal 
cannulation [21]. Recovery rate of BAL fluid was approximately 78 to 84%. Part of the BAL fluid is used for the white 
blood cell count. The rest of the BAL is centrifuged (1500 rpm for 5 min) and stored at -80°C for further tests.   

2.4   Determination of leukocytes migration to the bronchoalveolar lavage (BAL) fluid    

In order to evaluate the potential activity of the plant on leukocytes migration in this model, animals were orally treated   

30 min before each OVA intranasal instillation with sterile normal saline solution (10 mL/kg) or different doses of EERc 
(400 and 800 mg/kg). The non-sensitized groups were considered as the basal and treated with the same volume of 
sterile saline (vehicle, 10 mL/kg). The total number of leukocytes/mL in BAL fluid was determined using the Malassez 
technique.    

2.5   Histamine assay   

For histamine assay, ovalbumin was instilled through days 24 to 28 and the BAL fluid was collected 30 min after the last 
instillation. Content of histamine in BAL fluid was measured using colorimetric method [22]. In brief, 0.5 mL of sample 
mixed with both 0.1 mL of 1% sulfanilic acid and 0.1 mL of 5% aqueous sodium nitrite solution was incubated for 10 
min. At the end of the incubation period, 1.3 mL of aqueous sodium carbonate (5%) was added to the mixture and two 
minutes later, 1 mL of ethanol 75° was added. In the interval of 20 min, the absorbance was measured at 530 nm.    

2.6   TNFα assay    

Concentrations of TNF-α in BAL fluid were quantified using commercially available enzyme-linked immune-sorbent 
assay (ELISA) kits (RayBio® Rat TNF-alpha, Aachen, Germany). The assay was performed according to the 
manufacturer's instructions. Cytokine concentrations were expressed in pg. mL-1.   

2.7   Vascular permeability assay    

Vascular leakage was assessed using Evans Blue dye as a marker for albumin extravasation as described previously [21]. 
Rats were sensitized and challenged with ovalbumin as described above. Twenty-four hours after the last intranasal 
instillation, animals were anesthetized with urethane at 1 g/kg. To evaluate the plasma leakage, Evans Blue (30 mg/kg) 
was administered through the tail vein. Five minutes later, rats were sacrificed by overdose of urethane. Lungs were 
washed as described previously. The absorbance of the BAL fluid was determined at 620 nm using spectrophotometer 
(UV-160A, Shimadzu, Kyoto, Japan). Evans Blue was dissolved in normal saline and diluted (0-10 μg. mL-1 /mL) to 
generate the standard curve. The amount of Evans Blue permeated into the lung airway was calculated with the standard 
curve.   

2.8   Statistical analysis   

Data are expressed as mean ± standard error of mean (SEM). Statistical comparisons were performed using one-way 
analysis of variance (ANOVA) followed by Tukey post-hoc test. Results were considered to be significant at P < 0.05. All 
statistical analyses were carried out using GraphPad Prism 5.00 (GraphPad Software Inc., CA, USA).    

  

3.   Results    

3.1   Inflammatory cell counts in bronchoalveolar lavage (BAL) fluid    

BAL fluid was collected and the total cells count was determined. The total cell counts in the BAL fluid of OVA control 
rats were significantly increased compared with the normal control group (3760×103 ± 297,99 vs. 820×103 ± 130,42, P 
< 0.01) (Figure 2). As shown in Figure 2, EERc (400 or 800 mg/kg) treatment before OVA inhalation, led to significant 
lowering of the number of total cells count (3760 ×103 ± 297,99 for OVA-sensitive rat vs 2255,5×103 ± 218,301 and 
2139,65 ×103 ± 135,84 for 400 and 800 mg/kg of EERc respectively, P < 0.01).    

   



World Journal of Advanced Research and Reviews, 2022, 15(03), 269–277   

272   

 
Data are expressed as Mean ± S.E.M, n=5; NS = Non-sensitized group received sterile saline; SNT = Sensitized group treated with saline; ST400, 
ST800: sensitized and treated groups with the ethanolic extract of the root of R. coccinea 400 and 800 mg/kg, p.o.; ###P < 0.001 compared with 

nonsensitized; ***P < 0.001 compared with sensitized.   

   

Figure 2  Effect of EERc on the recruitment of inflammatory cells in BAL fluid obtained from OVA-induced asthma 
model in rat   

3.2   Effect of R. coccinea on histamine release in bronchoalveolar lavage fluid    

OVA-challenge of OVA-sensitized rats significantly (P < 0.001) increased the histamine content of BAL fluid compared 
to the normal control (11.535 ± 0.26 to 24.59 ± 3.32 μg/ml). EERc dosed at 400 and 800 mg/kg significantly (P < 0.05; 
P < 0.01) decreased the histamine content by 14.99 ± 1.80 μg/ml and 12.15 ± 0.45 μg/ml in BAL fluid, compared to the 
OVA-challenged control, respectively (Figure 3).    
   

  
Data are expressed as Mean ± S.E.M, n=5; NS = Non-sensitized group; SNT = Sensitized group treated with saline; ST400, ST800: EERc treated groups 
with 400, 800 mg/kg, p.o., ###P < 0.001 compared with non-sensitize. *P<0.05 and **P<0.01 compared with sensitized.   

Figure 3 Histamine levels in bronchoalveolar lavage in 4 groups of rats   

3.3   Effect of R. coccinea root ethanolic extract on the TNF-α concentration in bronchoalveolar fluid   

Figure 4 shows that the TNF-α concentration in the BAL fluid of untreated but sensitized rats (SNT) is significantly 
higher (P < 0.05) than that of non-sensitized rats (NS) (1439.00 ± 296.40 pg/mL vs 522.00 ± 54.85 pg/mL). This result 
indicates that sensitization to ovalbumin followed by intranasal instillation of the same allergen creates an asthmatic 
state in Wistar rats. This asthmatic model is therefore a reliable tool for the study of antiasthmatic substances. The 
groups sensitized and treated with the extract at 400 and 800 mg/kg respectively revealed a decrease in the TNF-α 
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concentration (1146.00 ± 172.80 pg/mL and 78.50 ± 47.68 pg/mL) with significance (P < 0.05) at the 800 mg/kg dose 
compared to the untreated sensitized group.   

 
Data represent means ± S.E.M; n = 5. #P < 0.05 Tukey's Multiple Comparison Test between non sensitized group (NS: normal control) and sensitized 

group (SNT: OVA control) ; *P < 0.05 Tukey's Multiple Comparison Test between sensitized group (SNT) and extract groups ST400 and ST800. Figure 

4 Effect of EERc on the TNF-α level in BAL fluid   

3.4   Effect of R. coccinea extract (EERc) on ovalbumin-induced plasma leakage in sensitized rats    

Results of EERc showed a dose-dependent inhibitory effect on OVA-induced vascular permeability in rats. Intranasal 
administration of OVA to OVA-sensitized control rats (SNT) increased vascular permeability by 93.31% (P < 0.001) 
compared to non-sensitized rats (NS). The values of Evans blue concentration in the BAL are 3.69 ± 0.37 μg/mL in the 
non-sensitized control rats and 7.13 ± 0.59 μg/mL in the sensitized control rats. Pretreatment with the extract at 400 
and 800 mg/kg caused significant (P < 0.001) (43.24% and 45.01%) inhibition of vascular permeability in the airways 
compared to the untreated sensitized group. The concentrations of Evans blue in the BAL fluid are respectively 4.05 ± 
0.30 μg/mL for the 400 mg/kg dose and 3.92 ± 0.37 μg/mL for the 800 mg/kg dose (Figure 5).   

 
Data are means ± S.E.M; n = 5. ###P < 0.001 Tukey's Multiple Comparison Test between non sensitized group (NS: normal control) and sensitized group 
(OVA control) ; ***P < 0.001 Tukey's Multiple Comparison Test between sensitized group (SNT) and extract groups ST400 and ST800.    

Figure 5 Effect of R. coccinea extract (EERc) on ovalbumin-induced plasma leakage in sensitized rats   

4.   Discussion    

Asthma is a chronic inflammatory airway disease in which multiple complex pathways are involved. Because of its 
chronic nature, long term medications are required for therapy. Although, there are numerous conventional medicines 

      

      



World Journal of Advanced Research and Reviews, 2022, 15(03), 269–277   

274   

available, they are unable to prove satisfactory because, they are unable to block all mechanisms that are responsible 
for causing asthma, low efficacy, various adverse effects, desensitization of receptor and compliance issue.    

In this study, we explored the potential protective effects against OVA-induced airway lung inflammatory and  

 

investigated the mechanism of action of EERc, an extract which recently demonstrated anti-inflammatory and 
antioxidant activities [19, 20]. The present study has demonstrated for the first time that EERc had potent 
antiinflammatory activity in a murine model of allergic airway inflammation. The suppressive effects of EERC on airway 
inflammation in rats was showed by a marked decrease in airway recruitment of inflammatory cells, in levels of Evans 
Blue, histamine and TN-α into BAL fluid.   

OVA-induced asthma results from chronic airway inflammation characteristically associated with the infiltration of 
macrophages, lymphocytes, mast cells, neutrophils and eosinophils into the bronchial lumen [8, 9]. Depletion of these 
leukocytes in the airways of rats sensitized to ovalbumin inhibits the asthmatic reaction [23]. Results obtained in this 
study suggest that R. coccinea root ethanolic extract might have acted on the passage of leukocytes to the respiratory 
tract. The total cell number in the BAL fluid were increased after the induction of asthma and significantly decreased by 
EERc treatment (Fig. 1). Similar results were obtained with Pluchea ovalis ethanolic extract in rats [21] and Juglans regia 
ethyl acetate extract in mice. [24]. Previously, R. coccinea root bark ethanolic extract has shown inhibitory activity on 
edema [19]. Data relating to the present study reveal possibilities for the extract mechanisms of action, such as the 
inhibition of cell migration to the site of inflammation, as observed for reduction of leukocyte migration in OVA-induced 
asthma model in rat. This could also be the reason why this plant extract promoted reduction of carrageenan-induced 
paw edema, meaning that its anti-edematogenic action could be due to fewer cell influxes in to the tissue after 
inflammatory stimuli.   

Leukocytes, once arrived at the inflammatory site, release pro-inflammatory substances that cause vasodilation, 
increased vascular permeability and vascular leakage [10, 11]. Because EERc shows the suppressive effect on leucocytes 
migration, we examined whether the inhibitory effect of EERc on degree of Mast cells and neutrophils. After migrating 
into lung tissue, mast cells secrete pro-inflammatory mediators, such as histamine [25]. Histamine is a primary amine 
released by mast cells after IgE cross-linking by an allergen, with effects such as vasodilatation, mucus hypersecretion, 
oedema and smooth muscle cell contraction [26, 27, 28]. In this study, a significant increase in histamine levels in 
OVAcontrol animals was indicative of the inflammation of lung tissue and the release of mediators. Treatment with EERc 
significantly decreased histamine levels compared to OVA-control animals.    

Various in vivo and in vitro studies have implicated the role of cytokines including TNF-α, in asthmatic airway 
inflammation. In asthma, TNF-α blocking activity can be reflected as a possible therapeutic option in patients who are 
majorly dependent on corticosteroid therapy [29]. TNF-α is abundantly found in asthmatic airways and is considered 
as pro-inflammatory cytokine [30]. We found significantly increased TNF-α expression levels in OVA-control group as 
compared with normal control group. The current study also showed that treatment with EERc significantly suppressed 
the expression levels of TNF-α as compared with positive control or OVA-control. Similar results were obtained with 
methanol extract and its fractions (n-hexane and ethyl acetate) of Juglans regia kernels in mice [31]. The attenuation of 
allergic airway inflammation by EERc may be, in part, attributed to the suppression of TNF-α or may be responsible for 
the reduction of the number of leucocytes observed.    

The leakage of plasma proteins from the microvasculature into airway tissue is an important consequence of asthmatic 
airway inflammation. The amount of this microvascular leak increases in proportion to the severity of inflammation. 
The leakage of plasma proteins into the alveolar space depends on the loosening of the vascular endothelium [32, 33]. 
The leakage of plasma proteins was evaluated by measuring the tissue accumulation of Evans blue dye, which binds to 
proteins. Consistent with the previous findings, the results of the present investigation also showed that in OVA-induced 
rats, total protein content in BAL fluid increased compared to the normal control group, whereas EERc administration 
reduced total protein content in BAL fluid [32]. The present experimental model was undertaken on 
ovalbuminsensitized rats that were evoked with intraperitoneal injection of ovalbumin. Our results show that either of 
ovalbumin can cause microvascular leakage into the airway tissue. The microvascular leakage was observed to be 
distributed throughout the trachea, bronchi, and intrapulmonary airways. The increase in airway microvascular leakage 
induced by ovalbumin could be inhibited by pretreatment with EERc (P < 0.5).   

5.   Conclusion   

In this study, we show that pretreatment with EERc prevented the development of inflammatory cells lung infiltration 
in an OVA-induced asthma in rat model. We provided evidence that the anti-inflammatory effect of EERc is associated 
with, at least in part, the reduction of the infiltration of various inflammatory cells, including eosinophils, mast cells 
and neutrophils and of the inhibition of pro-inflammatory mediators such us histamine, and TNFα. These activities 
may be the partial mechanism of the action of EERc. Although R. coccinea has not been prescribed for lung diseases, 
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our study suggests a potential usage of this plant in curing inflammatory lung diseases, which warrants additional 
studies. Based on our results, we propose that R. coccinea can be a new therapeutic option for asthma.   

  

 

Compliance with ethical standards   

Acknowledgments   

My thanks to Professor Messanvi GBEASSOR, Director of the Physiology and Pharmacology Laboratory of the faculty of 
science, for introducing me to this technique. My thanks also to all my training teachers at University of Lome and CHU 
Sylvanus Olympio of Lome, Republic of Togo.   

Disclosure of conflict of interest   

The author declares no conflict of interest.   

Statement of ethical approval   

The animals were maintained throughout of experiment in accordance with the recommendations of the guide for the 
care and use of laboratory animals.   

  

References    

[1] Pascual RM, Peters SP. Airway remodeling contributes to progressive loss of lung function in asthma: an overview. 
Journal of Allergy and Clinical Immunology. 2005 ; 116:477-86.   

[2] Vos T, Allen C, Arora M, Barber RM, Bhutta ZA, Brown A. et al. Global, regional, and national incidence, prevalence, 
and years lived with disability for 310 diseases and injuries, 1990-2015 : a systematic analysis for the Global 
Burden of Disease Study 2015. The Lancet. 2016 ; 388 : 1545-1602.    

[3] Barnes PJ. Cytokines as mediators of chronic asthma. American Journal of Respiratory and Critical Care Medicine. 
1994 ; 150 : 42-49.   

[4] Barnes PJ. Cytokine-directed therapies for the treatment of chronic airway diseases. Cytokine & Growth Factor 
Reviews. 2003 ; 14, 511-522.   

[5] Chung KF, Rogers DF, Barnes PJ, Evans TW. The role of increased airway microvascular permeability and plasma 
exudation in asthma. European Respiratory Journal. 1990; 3: 329-337.   

[6] Ware LB. Pathophysiology of acute lung injury and the acute respiratory distress syndrome. Seminars in 
Respiratory and Critical Care Medicine. 2006; 27: 337-349.   

[7] El-Agamy DS. Nilotinib ameliorates lipopolysaccharide induced acute lung injury in rats. Toxicology and Applied 
Pharmacology. 2011; 253: 153-160.    

[8] Mukherjee AA, Kandhare AD, Rojatkar SR and Bodhankar SL. Ameliorative effects of Artemisia pallens in a murine 
model of ovalbumin-induced allergic asthma via modulation of biochemical perturbations. Biomedicine & 
Pharmacotherapy. 2017 ; 94: 880-889.   

[9] Marefati N, Eftekhar N, Kaveh M, Boskabadi J, Beheshti F and Boskabady MH. The Effect of Allium cepa Extract on 
Lung Oxidant, Antioxidant, and Immunological Biomarkers in Ovalbumin-Sensitized Rats. Medecal Principles and  
Practice. 2018 ; 27: 122-128.   

[10] Lindner I, Meier C, Url A, Unger H, Grassauer A, Priesch-Grassauer E, Doerfler PR. Beta-escin has potent 
antiallergic efficacy and reduces allergic airway inflammation. BMC Immunology. 2010 ; 11: 1471-2172.   

[11] Awortwe C, Sackeyfio AC, Osei-Safo Dorcas, Bugyei KA, Asiedu-Gyekye IJ. Dual effect of Taraxacum officinale 
leaves: Anticholinergic and inhibitory effect on inflammatory cells in ovalbumin-sensitized guinea-pigs. African 
Journal of Pharmacy and Pharmacology. 2011 ; 5: 2613-2619.   

[12] Kim SH, Choi CH, Kim SY, Eun JS, Shin TY. Anti-allergic effects of Artemisia iwayomogi on mast cell mediated 
allergy model. Journal of Pharmacology and Experimental Therapeutics. 2005; 230: 82-88.   

https://www.sciencedirect.com/science/article/pii/S0140673616316786#!
https://www.sciencedirect.com/science/article/pii/S0140673616316786#!
https://www.sciencedirect.com/science/article/pii/S0140673616316786#!
https://www.sciencedirect.com/science/article/pii/S0140673616316786#!
https://www.sciencedirect.com/science/article/pii/S0140673616316786#!
https://www.sciencedirect.com/science/article/pii/S0140673616316786#!
https://www.sciencedirect.com/science/article/pii/S0140673616316786#!
https://www.sciencedirect.com/science/article/pii/S0140673616316786#!


World Journal of Advanced Research and Reviews, 2022, 15(03), 269–277   

276   

[13] Thomas PS, Yates DH, Barnes PJ. Tumor necrosis factor-alpha increases airway responsiveness and sputum 
neutrophilia in normal human subjects. American Journal of Respiratory and Critical Care Medicine.1995; 
152:76-80.    

[14] Almohawes ZN, Alruhaimi HS. Effect of Lavandula dentata extract on Ovalbumin-induced Asthma in Male Guinea 
Pigs. Brazilian Journal of Biology. 2020 ; 80(1): 87-96.   

[15] Akindele AJ, Ezenwanebe KO, Anunobi CC, Adeyemi OO. Hepatoprotective and in vivo antioxidant effects of 
Byrsocarpus coccineus Schum. and Thonn. (Connaraceae). Journal of Ethnopharmacology. 2010 ; 129 : 46-52.   

[16] Dada OK, Akindele AJ, Morakinyo OA, Sofidiya MO, Ota D. Hypoglycemic and antioxidant activities of the 
hydroethanolic leaf extract of Byrsocarpus coccineus Schumach. and Thonn. (Connaraceae). Chinese Journal of 
Natural Medicines. 2013 ; 11: 628-637.   

[17] Ukwade CE, Ebuehi OAT, Adisa RA. Phytochemical and Cytotoxic Screening of Selected Medicinal Plants 
(Byrsocarpus coccineus, Terminalia avicennioides and Anogeissus leiocarpus) Using Brine Shrimp (Artemia 
salina) Lethality Assay. European Journal of Nutrition & Food Safety. 2020 ; 12(9): 60-71.   

[18] Ukwade CE, Ebuehi OAT, Adisa RA, Singh SK, Singh R. Anti-proliferative activities of Byrsocarpus coccineus 
Schum. and Thonn. (Connaraceae) using Ovarian Cancer Cell Lines. Journal of Ovarian Research. 2020 ; 13(83) : 
1-12.   

[19] Dosseh K, Kpatcha T, Adjrah Y, Idoh K, Agbonon A, Gbéassor M. Anti-inflammatory effect of Byrsocarpus coccineus 
Schum. and Thonn. (Connaraceae) root. World Journal of Pharmaceutical Research. 2014 ; 3: 35853598.   

[20] Dosseh K, Agbonon A, Gbeassor M. Antioxidant and toxicological studies of ethanolic root extract of Byrsocarpus 
coccineus. Journal of Medicinal Plants Research. 2015 ; 9: 940-949.   

[21] Agbonon A, Aklikokou K, Eklu-Gadegbeku K, Akpagana K, Gbeassor M. Effect of ethanolic extract of Pluchea ovalis 
root in asthma model of Wistar rat. Boletin Latinoamericano y del Caribe de Plantas Medicinales y Aromaticas. 
2005 ; 4: 52-59.   

[22] Yang XX, Powell WS, Hojo M and Martin JG. Hyperpnea-induced bronchoconstriction is dependent on 
tachykinininduced cysteinyl leukotriene synthesis. Journal of Applied Physiology. 1997; 82:538-544.   

[23] Schuster M, Tschernig T, Krug N and Pabst R. Lymphocytes migrate from the Blood into the bronchoalveolar 
lavage and lung parenchyma in the asthma model of the brown Norway rat. American Journal of Respiratory and 
Critical Care Medicine. 2000 ; 161: 558-566.    

[24] Sharif M, Anjum I, Shabbir A, Mushtaq MN. Antiasthmatic effect of Juglans regia Linn. in mice. Pakistan Journal of 
Pharmaceutical Sciences. 2021 ; 34(2): 679-686.   

[25] Palmqvist C, Wardlaw AJ, Bradding P. Chemokines and their receptors as potential targets for the treatment of 
asthma. British Journal of Pharmacology. 2007; 151, 725-736.   

[26] White MV. The role of histamine in allergic diseases. Journal of Allergy and Clinical Immunology. 1990; 86: 
599605.   

[27] Gelfand EW. Role of histamine in the pathophysiology of asthma: immunomodulatory and anti-inflammatory 
activities of H1-receptor antagonists. American Journal of Medicine. 2002; 113: 2S-7S.   

[28] Marone M, Genovese A, Triggiani M. The histamine-cytokine network in allergic inflammation. Journal of Allergy 
and Clinical Immunology. 2003; 112, 83-88.   

[29] Babu KS, Davies DE, Holgate TS. Role of tumor necrosis factor alpha in asthma. Immunology and Allergy Clinics 
of North America. 2004 ; 24 : 583-597.    

[30] Rana S, Shahzad M, Shabbir A. Pistacia integerrima ameliorates airway inflammation by attenuation of TNF-α, 
IL4, and IL-5 expression levels, and pulmonary edema by elevation of AQP1 and AQP5 expression levels in mouse 
model of ovalbumin-induced allergic asthma. Phytomedicine. 2016 ; 23(8) : 838-845.   

[31] Sharif M, Anjum I, Shabbir A, Syed SK, Mobeen I, Shahid MH, Sarwar K. Amelioration of Ovalbumin-Induced 
Allergic Asthma by Juglans regia via Downregulation of Inflammatory Cytokines and Upregulation of Aquaporin1 
and Aquaporin-5 in Mice. Journal of Tropical Medicine. 2022 ; 2022 : 1-10.   

[32] Parlar A, Arslan SO. CB2 Agonist (AM1241) Improving Effect on Ovalbumin- Induced Asthma in Rats. Iranian 
Journal of Pharmaceutical Research. 2020 ; 19 (1): 3-17.    



World Journal of Advanced Research and Reviews, 2022, 15(03), 269–277   

277   

[33] Wu W, Li Y, Jiao Z, Zhang L, Wang X and Qin R. Phyllanthin and hypophyllanthin from Phyllanthus amarus 
ameliorates immune-inflammatory response in  ovalbumin-induced  asthma: role of IgE, Nrf2, iNOs, TNF-α, and 
IL’s.  Immunopharmacology and Immunotoxicology. 2019 ; 41 : 55-67.   


	P P6.pdf (p.1)
	V6.pdf (p.2)
	sP6N.pdf (p.3-25)
	6. WJARR.pdf
	WJARR.pdf
	WJARR 2.pdf
	WJARR ED.pdf
	WJARR ID.pdf
	WJARR PL.pdf

	P8.pdf


