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ABSTRACT 

Introduction. Asthma is an IgE-mediated inflammatory response 
characterized by hyperresponsiveness, airway inflammation, and 
reversible airflow obstruction. Currently, asthma affects 12 - 22% 
of the population in the Philippines. Anecdotal reports showed 
that yerba buena (Mentha arvensis Linn.) and oregano (Coleus 
amboinicus Lour.) are utilized for treating asthma in the folk 
culture.  
 
Objective. The objective of this study was to determine the effect 
of combined Yerba Buena (Mentha arvensis Linn.) and Oregano 
(Coleus amboinicus Lour.) leaves extract in asthma-induced mice. 
 
Methods. This study investigated the anti-asthmatic activity of 
the aqueous and methanolic extracts of the combined herbs in 
asthma-induced mice using immunoglobulin E (IgE) as a 
parameter.  
 
Results. Aqueous- and methanol-treated mice has 50% and 60% 
reduction in the IgE level, respectively (p = 0.018). The extracts 
exhibited a significant (p = 0.001) anti-inflammatory activity in 
mice that further proved its effect on IgE. Moreover, lung 
histopathology also established the potential effect of the 
extract through the widening of the alveoli on treated mice.  
 
Conclusion. Combined Yerba Buena and Oregano aqueous and 
methanol extracts may have a potential health benefit against 
asthma. 
 
Key Words: yerba Buena, oregano, anti-asthma, anti-inflammation, 
IgE 

 
Introduction 

Asthma is a chronic disease characterized by airway 
inflammation, hyperresponsiveness, and reversible airflow 
obstruction.1 These pathologic changes are due to different 

allergic triggers like pollen, dust mites, and fumes that can 
be found in the environment. In the Philippines, asthma 
affects 12% of adolescents and 17-22% of adults.2 

During an asthmatic reaction, increased level of the 
different cytokines such as IL – 4, IL – 5, and OVA-specific 
IgE among the allergic asthmatic patients were observed.3 
IL-4 is the principal Th2 cytokine for the production of IgE 
and developing Th2 from a naïve CD4+ T cells.4 It contributes 
to the airway obstruction in asthma by inducing the 
expression of mucin gene and mucus hypersecretion.5 IL-5 
also plays important role as a mediator in the activation of 
eosinophils in the bronchial mucosa. It influences adhesion, 
membrane receptor expression, chemotaxis, and mediator 
synthesis.6 Lastly, IgE is a key mediator in the inflammatory 
response, particularly for type I hypersensitivity.7 Allergen-
specific IgE binds to high affinity Fc receptor of the mast 
cells. This causes the mast cells to degranulate and releases 
chemical mediators responsible for inflammation.8 

Currently, asthma is treated with bronchodilators and 
anti-inflammatory drugs. However, with prolonged usage, 
patients experience tachycardia, sweating, tremors, 
dizziness, and agitations. Anecdotal reports on Yerba Buena 
(Mentha arvensis Linn) and Oregano (Coleus amboinicus Lour) 
showed effectivity against asthma.9,10 

Given the potential of these plants with no current 
studies regarding their anti-asthmatic activity, it is 
hypothesized that combined Yerba Buena (Mentha arvensis 
Linn.) and Oregano (Coleus amboinicus Lour) leaf decoction is 
effective in reducing IgE levels among asthma-induced mice.  
 

Objectives 
The general objective of this study was to determine the 

effect of combined Yerba Buena (Mentha arvensis Linn.) and 
Oregano (Coleus amboinicus Lour.) leaves extract among 
asthma-induced mice. Specifically, this paper wanted to: 
1. Utilize OVA-specific IgE as a marker responsible for 

asthmatic reaction. 
2. Determine the anti-inflammatory activity of the 

combined methanolic and aqueous extracts. 
3. Determine its phytochemical components such as 

alkaloids, cyanin, coumarins, and flavonoids that have 
anti-inflammatory activity.  
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Methods 
 
Plant 

Yerba Buena (Mentha arvensis Linn.) leaves were 
collected from a plantation in Baguio City while Oregano 
(Coleus amboinicus Lour.) leaves were collected from a farm in 
Morong, Bataan. Total weights of 4 kilograms (kg) of leaves 
for each plant were collected. Both samples were 
authenticated at the Bureau of Plant Industry (BPI) in Manila.  
 
Animals 

Healthy 6-8-week old BALB/c male and female mice 
weighing 20-40 grams were obtained from the animal 
laboratory of St. Luke’s Medical Center. A total of 5 mice for 
each treatment (sensitized treated with negative control, 
sensitized treated with positive control, sensitized treated 
with aqueous extract, sensitized treated with methanolic 
extract) were used. The mice were housed in 15 X 5 in2 cages 
at the Animal House of the Department of Biochemistry in a 
12-hour light and dark cycle. The protocol was approved by 
the Institutional Animal Care and Animal Use Committee 
(IACUC) of the National Institute of Health (NIH), 
University of the Philippines, Manila. No mice escaped and 
died during the research duration. At the end of this study, 
mice were sacrificed by cardiac puncture. 

 
Research Design 

Pretest-post test study design was used in this study. IgE 
was used as a marker to measure the efficacy of the extracts. 
Mice paw edema was used to assess the anti-inflammatory 
activity of the extracts while lung histopathology was used 
to verify whether asthma was induced. Phytochemical 
components were studied using phytochemical analysis and 
thin layer chromatography (TLC). 
 
Preparation of Plant Extracts 

For the methanol extract, Yerba Buena and Oregano 
leaves were collected, selected, weighed, washed and dried. 
The collected dried leaves of both plants were mixed with a 
1:1 ratio. These were soaked in a pure methanol (1.5 ml) 
overnight and supernatants were collected after. Extraction 
was done thrice and a rotary evaporator (rotavap) was used 
to collect a concentrated supernatant. A small amount of 
concentrated sample was reconstituted and used for 
phytochemical screening and TLC.  

For the aqueous extract, fresh leaves of Oregano and 
Yerba Buena with 1:1 ratio were boiled in water for 15 
minutes. It was cooled and decanted to get the supernatant. 
Similar to methanolic extract, the procedure was repeated 
three times and used for lyophilization. Supernatants of the 
aqueous extract were frozen and freeze dried under Christ 
Freeze Drier in the Natural Products Laboratory (NPL). A 
small portion of the lyophilized aqueous extract was 
reconstituted for phytochemical screening. 

Concentrated supernatant (750 mg/kg) of both aqueous 
and methanolic extracts were used to determine the anti-
asthmatic effect among the asthma-induced mice.  
 
Anti-asthmatic activity 

The extracts were used for testing the anti-asthmatic 
activity of the combined Yerba Buena (Mentha arvensis Linn.) 
and Oregano (Coleus amboincus Lour.) (Figure 1). 
 

 
 

Figure 1. Induction and sensitization of mice with 
ovalbumin by intraperitoneal injection on day 7 and day 12. 
Mice were challenged using intranasal ovalbumin solution 
on day 19 to day 21. Asthma-induced mice were treated with 
the aqueous and methanol extracts of the combined yerba 
buena and oregano on day 21 to day 28. Mice were sacrificed 
on day 29 for the collection of lavage fluid and blood for 
anti-asthmatic assay using IgE ELISA. 
 
Sensitization of Mice 

The mice were sensitized intraperitoneally on day 7 and 
day 12 with 25μg ovalbumin (OVA) emulsified in 2mg 
aluminum hydroxide and dissolved in 0.5ml of 0.9% saline 
solution as described in the paper of Pretorius & Ekpo.11 The 
immunization was halted for a week to allow the immune 
system to mount the reaction against the OVA antigen.1  

After one week, the mice were challenged daily for 
three days by intranasal exposure to 1% (w/v) OVA diluted 
in 100ml of sterile normal saline4 on day 19 to day 21. The 
challenge was given twice each day with a 30-minute 
interval between exposures. This procedure was done to 
induce inflammatory reactions in the lungs that could lead 
to asthma.12,13 On the last day of the challenge, saphenous 
blood extraction was done for analysis of the serum one 
hour after the latter intranasal exposure. 
 
Assessment of the Presence of Asthma 

Mice activities were observed for signs of difficulty of 
breathing, such as snuffle sound, loss of appetite and often 
lying down. Auscultation was done to check for wheezing. 
Observations were done immediately after, after 10 minutes, 
and an hour after giving treatment.12,14  

 
Treatment Administration 

Administration of the treatments was given 30 minutes 
after the last intranasal challenge (on Day 21). The 
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treatments were given per orem once a day for seven days.11 
The treatment groups received a dosage of 10 ml/kg normal 
saline solution (NSS) as a negative control, 0.27 mg/kg 
dexamethasone as a positive control, 750mg/kg body weight 
(BW) for the combined Yerba Buena (Mentha arvensis Linn.) 
and Oregano (Coleus amboinicus Lour.) aqueous and 
methanol extracts. Dosages for the negative and positive 
control were based on previous studies14,15 and the dosage 
given for the aqueous and methanol extract was based on a 
pretest done by the researcher prior the actual experiment. 
The dosages used in the pretest were 50 mg/kg, 100 mg/kg, 
and 500 mg/kg. Based on the results from the pretest, the 500 
mg/kg arm exhibited a remarkable reduction in the induced 
baseline asthma, thus, a 50% increase was used as the 
treatment dosage in the actual experiment to maximize its 
therapeutic effect.  

 
Measurement of OVA-specific serum levels of IgE 

Blood samples were collected before sensitization, after 
the last OVA challenge, and two hours after giving the last 
treatment. The samples were centrifuged to collect the 
serum14,16,17 and the OVA-specific serum level of IgE was 
measured using ELISA. 
 
Lung Histopathology 

The lavaged lungs of the mice18 were stored in 10% 
formaldehyde before slide preparation. The prepared slides 
were composed of lungs cut cross-sectionally and were 
stained with hematoxylin and eosin stain to check for the 
presence of epithelial thickening, subepithelial folding, 
intraluminal debris, and inflammatory infiltrates. Slides 
were read blindly by the Department of Pathology in UP 
Manila. The above parameters were used to establish 
induction of asthma and the efficacy of the extracts. 
 
Anti-inflammatory Activity 

The anti-inflammatory activity was assessed every 30 
minutes by measuring the right and left paw using a caliper. 
Baseline paw diameter was measured before inducing 
carrageenan-paw edema. A 0.05 ml Carrageenan was injected 
on the right paw while NSS was injected on the left paw of 
the mice. A 750 mg/kg (p. o.) of methanol and aqueous 
extract were given to two groups while 100 mg/kg 
Indomethacin was given as a positive control and a 0.9 % 
NSS was given as a negative control. This was based from the 
standard protocol done by Feitosa, Rocha, Ribeiro, & Lima.19 
 
Phytochemical Analysis 
 
�hin La¢er Chromato�ra�h¢ 

Concentrated supernatant (300 mg/ml) of methanolic 
extract was used in TLC. Different combinations of 
chloroform and methanol solvent, and hexane and ethyl 
acetate were prepared and used. When the mobile phase 

was 1 cm away from the top edge, the TLC plate was dried, 
and visualized under visible light, a hand-held UV-lamp for 
short and long wavelengths, and via spraying a solution 
with 10% sulfuric acid. The solvent that produced the best 
trail in the TLC plate was used.  

After TLC was done, an aliquot of the extracts was used 
for phytochemical analysis. This was used to qualitatively 
describe the different components present in the extract. This 
study tried to determine the presence of reducing sugars, 
steroids, glycosides, tannins, coumarins, anthraquinones, 
flavonoids, saponins, and terpenoids from the given extract 
since these secondary metabolites are believed to carry the 
anti-asthmatic property of the plants. 
 
Statistical Analysis  

Values in the graph were all presented in mean + 
standard error of the mean (SEM) in 95.0% confidence 
interval (CI). The graphs shown were made from the 
Microsoft Excel 2007. Statistical analyses, using one-way 
analysis of variance (ANOVA), were all done in IBM SPSS 
Statistics version 21. 

 
Results 

 
Anti-asthmatic Activity 

To analyze the IgE levels, serums during without 
asthma, during the induction of asthma, and during asthma 
with treatment of the extracts were collected and were used 
for the investigation (Figure 2).  

Asthma was successfully induced as shown by the 
increase in serum IgE levels after the intranasal exposure of 
OVA (p = 0.018). The combined aqueous extract was able to 
reduce the serum IgE level by 50% (p = 0.001) while the 
methanol extract was able to reduce the serum IgE level by 
60% (p = 0.01). 
 

 
 

Figure 2. Mean IgE level for each treatment group. Baseline 
data were found equal across the treatment group (blue 
bars). There was an increase in the IgE level after induction 
of intranasal albumin (red bars). Significant reduction of IgE 
level was observed after treatment of the aqueous and 
methanol extract with 750 mg/kg concentration (*p = 0.018) 
(green bars). 
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Figure 3. Anti-inflammatory activity. There was a significant 

reduction of inflammation in the aqueous and methanolic 

extract treatment groups as compared with the positive 

extract (p = 0.001). This data supports the potential 

inhibitory activity of the Yerba Buena and Oregano against 

asthma. 

 
Anti-inflammatory Activity 

Anti-inflammatory activity shows that both the aqueous 

and methanolic extracts of Yerba Buena and Oregano 

extracts are comparable with the positive control which is 

Indomethacin (Figure 3).  

As shown in Figure 3, the aqueous and methanolic 

extracts of Yerba Buena and Oregano were also able to 

demonstrate anti-inflammatory activity by reducing the paw 

thickness by 92%, similar to Indomethacin, the positive 

control (p = 0.001). 

 
Lung Histopathology 

Figure 4 shows the comparison among the untreated 

sensitized mice to treated sensitized mice. Thickening of 

the epithelium and folding of the subepithelium were 

manifested in the negative control, signifying increased 

inflammatory activity. Interestingly, the positive, aqueous, 

and methanol extracts treated mice were found to have less 

thickening, less folding, and lesser inflammatory infiltrates 

that may support IgE level reduction and anti-

inflammatory activity.  

 

Phytochemical Screening and Analysis  
Dried leaves that were extracted using 100% methanol 

in soxhlet apparatus were greenish-black in color while 

boiled fresh leaves produced brownish-yellow lyophilized 

powder. Table 1 shows the percent yield collected for both 

aqueous and methanolic extracts.  

 

Table 1. Percent Yield for Aqueous and Methanolic Extracts 

 Aqueous Extract Methanol Extract 

Weight of Sample 102 g 50 g 

Weight of Extract 1.43 g 6. 9261 g 

Percent Yield 1.40% 13.85 % 

 

From several trials of the combination of methanol and 

chloroform solvents, and hexane and ethyl acetate solvents, 

a good solvent system was derived. A 70-30 mixture of 

hexane-ethyl acetate solvent system has separated the 

extract into 15 different components; however, the TLC plate 

cannot differentiate these 15 components.  

On one hand, phytochemical screening revealed 

different possible phytochemical compounds present in the 

aqueous and methanolic extracts. It shows that there are five 

compounds that are similar to both aqueous and methanol 

extracts. These are proteins, alkaloids, cyanins, coumarins, 

and flavonoids (Table 2). Furthermore, the aqueous extract 

was also found to have carbohydrates, terpenes, quinines, 

phenols and tannins.  

 

 
 

Figure 4. Lung histopathology of mice among negative 

control, positive control, aqueous extract and methanol 

extract. Arrows point to the epithelial cell lining of the lungs. 

Circles show the inflammatory infiltrates (stain used was 

hematoxylin and eosin with a magnification of x400). 

Thinning and reduction of inflammatory infiltrates further 

validated the potential curative effect of the combined Yerba 

Buena and Oregano against asthma. 

 

Table 2. Phytochemical Screening of the Aqueous and 

Methanolic Extracts 

Phytochemicals 
Combined Aqueous 

Extract 

Combine

d 

Methanol 

Extract 

Carbohydrates & Reducing Sugars + - 

Proteins & Amino Acids ++ + 

Alkaloids + + 

Glycosides - + 

Steroids - + 

Terpenes & Terpenoids + - 

Quinones + - 

Cyanin + 
+

+ 

Coumarin + + 

Flavonoid ++ 
+

+ 

Saponin - - 

Phenol + - 

Tannin + - 

Increasing (+) means increasing intensity of the qualitative analysis of the 

phytochemical component; (-) means phytochemical component not exhibited. 
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Discussion 
Extraction of the Yerba Buena and Oregano for 

methanol and aqueous yielded only 13.85% and 1.40%, 

respectively for its lyophilized products. A possible 

explanation of its low yield is that the extractable 

components may have different availability due to extraction 

procedure strength and the extracting solvent used for the 

endogenous compounds.20,21  

Phytochemical analysis done using TLC and 

phytochemical screening, found five compounds, such as 

proteins, alkaloids, cyanins, coumarins, and flavonoids, that 

were similar to both aqueous and methanol extracts. 

Different studies about carrageenan-induced paw edema, 

lipopolysaccharide-induced edema, and ovalbumin 

denaturation have shown that these phytochemical 

compounds possess anti-inflammatory activity. Previous 

studies have shown that inflammation was reduced by 

extracts possessing these phytochemical compounds.22-24  

Although several phytochemical compounds were 

found to be present, it may be the flavonoids that have the 

activity against asthma. This possibility was supported by 

the study of Yang, in which the flavonoid, a purified 

compound, inhibited the contraction of airway smooth 

muscle in allergic asthmatic mice was.25 In addition, this 

compound isolated from 	. luci�um was also found to inhibit 

TNF-a production among asthma patients which was 

associated with steroid resistant asthma.26 

Moreover, studies about flavonoids say that they are a 

prominent inhibitor of cyclooxygenase (COX) or 

lipooxygenase (LOX) which prevent the synthesis of the 

prostaglandins (PGs) that suppress the T-cells. Additionally, 

immune cells communicate with each other through 

cytokines that are controlled by flavonoids. Various 

flavonoids inhibit COX2 and the nitric oxide synthase which 

are relevant in inflammation.27 Like flavonoids, phenol has 

also been found to have anti-inflammatory and analgesic 

properties. Further, phenol was found to inhibit COX 

activity and silica-induced reactive oxygen species (ROS).28 

Though the mechanisms are not yet fully elucidated, other 

studies for tannins, quinones, and terpenes also show anti-

inflammatory activity.28,29 

Furthermore, anti-inflammatory assay showed that both 

the aqueous and methanolic extracts of Yerba Buena and 

Oregano extracts are comparable to Indomethacin. This 

suggests that the extracts have a potent anti-inflammatory 

activity. Although phytochemical compounds were not 

tested individually, potent anti-inflammatory activity may 

be because of the flavonoids present based on previous 

studies.22,23 

Possible explanation for its mechanism is the reduction 

in the IgE level. Th2 cytokines is the precursor and has the 

main key role in inflammation in asthmatic airways. Through 

these cytokines, B cells switch to IgE resulting to mast cell 

maturation, eosinophilic inflammation, smooth muscle 

contraction, and increased mucus production.30-33 Thus, this 

extract may be a potential phytomedicine for asthma. 

Previous histopathologic studies done on lungs of 

asthmatic patients have shown that the respiratory 

epithelium is thicker and has more folds because of airway 

remodeling which is associated with epithelial cell alteration, 

submucosal gland hyperplasia, increased in airway smooth 

muscle mass and increased airway vascularization.34,35 This 

results to greater luminal narrowing causing shortness of 

breath and wheezing.36 Epithelial thickenings is brought 

about by the deposition of collagen types I, III and V causing 

subepithelial fibrosis.36,37 Furthermore, inflammatory 

infiltrates were more pronounced in the negative control 

suggesting that airway inflammation occurred36 and it 

happened more on the untreated group suggesting the 

potential effect of the extracts in airway inflammation. Thus, 

it is possible that the two extracts may have only exhibited an 

activity against IgE level.  

This was further confirmed by the anti-inflammatory 

assay using carrageenan-induced paw edema and lung 

histopathology. Moreover, the extracts’ phytochemical 

constituents such as flavonoids, coumarins and phenol 

further supports its potential effect against asthma.  

 

Conclusions and Recommendation 
The methanol and aqueous extracts of Yerba Buena and 

Oregano were able to significantly reduce the serum IgE 

levels in asthma-induced BALB/c mice. The extracts have 

also shown anti-inflammatory activity as seen in the 

significant reduction of carrageenan-induced paw edema. 

Furthermore, lung histopathology revealed reduced 

epithelial thickenings, foldings and inflammatory infiltrates 

in the extract-treated mice. These findings support the 

potential beneficial effect of Yerba Buena and Oregano 

against asthma. Further investigation on the purified 

component of the extract is warranted to identify the potent 

component with anti-asthma properties.  
 

__________________________ 
 

Statement of Authorship 
All authors have approved the final version submitted. 
 

____________________ 
 

Author Disclosure 
All the authors declared no conflicts of interest. 
 

_________________ 
 

Funding Source 
This paper was funded by the Department of Science and 

Technology-Philippine Council for Health Research and 

Development (DOST-PCHRD). 
 

____________ 
 

References 

1. Bates JH, Rincon M, Irvin CG. Animal models of asthma. Am J Physiol 

Lung Cell Mol Physiol. 2009; 297(3):L401-10. 

Anti-asthmatic Component of Yerba Buena and Oregano

ACTA MEDICA PHILIPPINA VOL. 51 NO. 2 201790



2. Assetere I, Tabora JD, Tolentino RS. How common is asthma in the 
Philippines [Online]. [cited 2012]. Available from http://healthypinoy. 
com/health/guidelines/asthma/12-asthma-common- 

3. Humbert M, Corrigan CJ, Kimmitt P, Till SJ, Kay AB, Durham SR. 
Relationship between IL-4 and IL-5 mRNA expression and disease 
severity in atopic asthma. Am J Respir Crit Care Med. 1997; 156(3 Pt 
1):704–8. 

4. Balaha MF, Tanaka H, Yamashita H, Abdel Rahman MN, Inagaki N. 
Oral Nigella sativa oil ameliorates ovalbumin-induced bronchial asthma 
in mice. Int Immunopharmacol. 2012; 14(2):224–31. 

5. Steinke JW, Borish L. Th2 cytokines and asthma — Interleukin-4: its role 
in the pathogenesis of asthma, and targeting it for asthma treatment 
with interleukin-4 receptor antagonists. Respir Res. 2001; 2(2):66-70. 

6. Tomasiak-Lowzowska MM, Bodzenta-Łukaszyk A, Tomasiak M, 
Skiepko R, Zietkowski Z. The role of interleukin 13 and interleukin 5 in 
asthma. Postepy Hig Med Dosw (Online). 2010; 64:146–55.  

7. Platts-Mills TA. The role of Immunoglobulin E in allergy and asthma. 
Am J Respir Crit Care Med. 2001; 164(8 Pt 2):S1-5. 

8. Anand AMK, Kaliner MA. Immediate Hypersensitivity Reactions. 2014; 
1–14. 

9. Suganda. Philippine Medicinal Plant [Online]. [cited 2012 Oct]. 
Available from http://www.stuartxchange.com/Oregano.html 

10. Yerba Buena. Philippine Medicinal Plant [Online]. [cited 2012 Oct]. 
Available from http://www.stuartxchange.com/Yerba.html 

11. Ekpo OE, Pretorious E. Using the BALB/c asthmatic mouse model to 
investigate the effects of hydrocortisone and an herbal asthma medicine 
on animal weight. Scand J Lab Anim Sci. 2008; 35(4):265-80. 

12. Fouche G, Nieuwenhuizen N, Maharaj V, et al. Investigation of in vitro 
and in vivo anti-asthmatic properties of Siphonochilus aethiopicus. J 
Ethnopharmacol. 2011; 133(2):843–9. 

13. Raemdonck K, de Alba J, Birrell MA, et al. A role for sensory nerves in 
the late asthmatic response. Thorax. 2012; 67(1):19–25. 

14. Verstraelen S, Bloemen K, Nelissen I, Witters H, Schoeters G, Van Den 
Heuvel R. Cell types involved in allergic asthma and their use in in vitro 
models to assess respiratory sensitization. Toxicol in Vitro. 2008; 
22(6):1419–31. 

15. Mali RG, Dhake AS. A review on herbal antiasthmatics. Orient Pharm 
Exp Med. 2011; 11(2):77–90. 

16. Jung WK, Choi I, Oh S, et al. Anti-asthmatic effect of marine red alga 
(Laurencia undulata) polyphenolic extracts in a murine model of 
asthma. Food Chem Toxicol. 2009; 47(2):293–7. 

17. Nakaya M, Dohi M, Okunishi K, et al. Noninvasive system for 
evaluating allergen-induced nasal hypersensitivity in murine allergic 
rhinitis. Lab Invest. 2006; 86(9):917–26. 

18. Chavez-Santoscoy AV, Huntimer LM, Ramer-Tait AE, Wannemuehler 
M, Narasimhan B. Harvesting murine alveolar macrophages and 
evaluating cellular activation induced by polyanhydride nanoparticles. J 
Vis Exp. 2012; (64):e3883.  

19. Feitosa RF, Melcíades GB, Assreuy AM, Rocha MF, Ribeiro RA, Lima 
AA. The pharmacological profile of ovalbumin-induced paw oedema in 
rats. Mediators Inflamm. 2002; 11(3):155–63. 

20. Sultana B, Anwar F, Ashraf M. Effect of extraction solvent/technique on 
the antioxidant activity of selected medicinal plant extracts. Molecules. 
2009; 14(6):2167–80. 

21. Kamba AS, Hassan LG. Phytochemical and antimicrobial studies of the 
leaves of Hymenocardia acida (Euphorbiaceae). Int J Drug Dev Res. 
2011; 1(1):32–41. 

22. Taur DJ, Patil RY. Antiasthmatic activity of Ricinus communis L. roots. 
Asian Pac J Trop Biomed. 2011; 1(1):S13-16. 

23. Rakh MS, Khedkar AN, Aghav NN, Chaudhari SR. Antiallergic and 
analgesic activity of Momordica dioica Roxb. Willd fruit seed. Asian Pac 
J Trop Biomed. 2012; 2(1):S192-6. 

24. Khatiwora E, Adsul VB, Kulkarni MM, Deshpande NR, Kashalkar RV. 
Spectroscopic determination of total phenol and flavonoid contents of 
Ipomoea carnea. Int J ChemTech Res. 2010; 2(3):1698–701. 

25. Yang N, Liang B, Srivastava K, et al. The Sophora flavescens flavonoid 
compound trifolirhizin inhibits acetylcholine induced airway smooth 
muscle contraction. Phytochemistry. 2013; 95:259–67. 

26. Liu C, Yang N, Song Y, et al. Ganoderic acid C1 isolated from the anti-
asthma formula, ASHMI™ suppresses TNF-α production by mouse 
macrophages and peripheral blood mononuclear cells from asthma 
patients. Int Immunopharmacol. 2015; 27(2):224–31. 

27. Sandhar HK, Kumar B, Prasher S, Tiwari P, Salhan M, Sharma P. A 
review of phytochemistry and pharmacology of flavonoids. 
Internationale Pharmaceutica Sciencia. 2011; 1(1):25-41. 

28. Lee JY, Jang YW, Kang HS, Moon H, Sim SS, Kim CJ. Anti-inflammatory 
action of phenolic compounds from Gastrodia elata root. Arch Pharm 
Res. 2006; 29(10):849–58. 

29. Shruti DP, Sunith KE, Haritha Kumari E, Govindappa M, 
Siddalingeshwara KG. Phytochemical screening, antioxidant and anti-
inflammatory activity of different extracts from leaf, stem, and bark of 
Tectona grandis. Int J Res Pharmacol Pharmacotherapeutics. 2012; 
1(2):140–6. 

30. Bloemen K, Verstraelen S, Van Den Heuvel R, Witters H, Nelissen I, 
Schoeters G. The allergic cascade: Review of the most important 
molecules in the asthmatic lung. Immunol Lett. 2007; 113(1):6–18. 

31. Epstein MM. Targeting memory Th2 cells for the treatment of allergic 
asthma. Pharmacol Ther. 2006; 109(1-2):107–36. 

32. Lee MY, Yuk JE, Kwon OK, et al. Anti-inflammatory and anti-asthmatic 
effects of Viola mandshurica W. Becker (VM) ethanolic (EtOH) extract 
on airway inflammation in a mouse model of allergic asthma. J 
Ethnopharmacol. 2010; 127(1):159–64. 

33. Zhang T, Srivastava K, Wen MC, et al. Pharmacology and 
immunological actions of an herbal medicine ASHMI on allergic 
asthma. Phytother Res. 2010; 24(7):1047-55; 

34. Shifren A, Witt C, Christie C, Castro M. Mechanisms of remodeling in 
asthmatic airways. J Allergy. 2012; 2012:1–12. 

35. Carsin A, Mazenq J, Ilstad A, Dubus JC, Chanez P, Gras D. Bronchial 
epithelium in children: a key player in asthma. Eur Respir Rev. 2016; 
25(140):158–69. 

36. Saetta M, Turato G. Airway pathology in asthma. Eur Respir J. 2001; 
18(1):18–23. 

37. Barrios RJ, Kheradmand F, Batts L, Corry DB. Asthma: pathology and 
pathophysiology. Arch Pathol Lab Med. 2006; 130(4):447–51. 

 

 
 
 
 

Anti-asthmatic Component of Yerba Buena and Oregano

VOL. 51 NO. 2 2017 ACTA MEDICA PHILIPPINA 91


