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ABSTRACT 
Herbal Medicine is the oldest and safest rout for treatment of many types of acute and chronic diseases. Althaea 
officinalis, Malva sylvestris, Mentha longifolia, Tribulus terrestris are traditionally that used for cure and strengthening. 
The aim of this study was to investigate effect of these Plants on migration of Eosinophils to the airways in the 
experiential allergic asthma. In this experiment; 64 guinea pigs were divided into 4 groups. In group 1 after sensitization 
by Ovalbumin they were challenged by Ovalbumin and buffer, then they received these Plants; group 2 was sensitized and 
challenged by Ovalbumin without receiving any Plants. The third group was challenged only by buffer, and the last group 
was challenged without sensitization. The comparison of statistical analysis among groups showed that the number of 
Eosinophils in groups which received these Plants, significantly decrease in comparison with control group (P≤0.05). The 
comparison of the second and third groups shows that the second group has a significant increase in the number of 
Eosinophils in comparison with the third group. The data showed that these Plants had an important effect on 
preventing the migration of Eosinophils to the airways in comparison with control group (and group one?). The 
Histopathologic sections of Lung and Bronchoalveolar area also, was implicated these results. 
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INTRODUCTION 
Allergic diseases such as asthma, food borne allergies, atopic dermatitis, and allergic rhinitis are common 
diseases which their incidence rate has increased during the last 30 years. Asthma is a complicated multi-
factor pulmonary disease which is diagnosed through reversible blockage, the increase in external 
bronchial responses and chronic inflammation of bronchial system [1-3]. Asthma is one of the most 
common chronic diseases of childhood, causing substantial morbidity [4, 5]. 
Asthma is defined as a chronic inflammatory disorder with intermittent symptoms of cough, dyspnea, 
wheezing and chest pain. Allergic asthma represents an important public health issue with significant 
growth over the years and affects individuals of all ages from infants to the elderly prevailing as the major 
cause of illness and consequent hospitalization in children of developed countries altering both patients 
and families’ normal activities and therefore impairing life quality. Allergic asthma is also associated with 
high direct and indirect health costs, especially related with diagnosis and treatment [6-8]. 
So many Environmental and genetically factors are effective in this disease. Allergy is one of the 
immunological responses which are categorized under the hyper sensitivity reactions [9, 10]. There is a 
high genetic potential for evolution the allergy immediate hypersensitivity reaction. There are factors 
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which increase the allergy that in its most sever systematic form which is anaphylaxis, causes the cells to 
constrict the aerial ways until they cause asphyxia and heart strokes to death [11-13]. 
Asthma is defined with reversible and periodic contractions of brunches as a result of different 
stimulants. Asthma is divided into two groups which is based on the being or lack of a factor in immune 
disorders. 1) External asthma: starts with hyper sensitivity reactions type which is caused by an external 
antigen. Three forms of external asthma have been diagnosed so far. 2) Internal asthma: This deals with 
non-immune beginner mechanisms [12, 14-16]. 
The presence of asthma allergy is one kind of the asthma, asthma with external origin that is called 
allergic asthma or atopic asthma which is the most common type of asthma. The diagnosis of allergic 
asthma is mainly based on the presence of IgE (type I hyper sensitivity). The allergic asthma like type I 
hyper sensitivity making the TCD4+ Th2 cells sensitive which release cytokines like interleukin 4 and 5 (IL-
4 and IL-5) which support the making of  IgE, the increase of growth of mast cells (IL4) and the activation 
of Eosinophil (IL5) which have an important role in allergic asthma [17, 18]. 
The gathered Eosinophils take effects through chemotactic factors of the cells PAF, IL-5 and Eotaxin and 
produce the basic protein and cationic protein which are poison for the epithelial cell. Therefore the 
Eosinophils can make the allergic response stable and sever [13, 19]. Eosinophils produce lipid mediators 
and cytokines which cause the increase in the allergic response. Eosinophils play a main role in the 
bronchial asthma. 
Two mechanisms are involved in the Eosinophils activation: one: The Th2 cells and mast cells by 
producing cytokines like IL-5 and a chemokinse called Eotaxin. Two: Eosinophils by the Eotaxins and 
mast cells productions like Histamine and product of breaking it like acid immidiason acetic, leukoterian 
B4 and Baf reabsorbed to the location of mast cells degranulation [12, 19, 20]. 
Eosinophils and their poisonous products can cause the increase in the aerial ways response. The levels of 
Eotaxin in epithelium and submucosal are related to the numbers of the Eosinophils and in the plasma of 
asthmatic individuals the increasing of Eotaxin are related directly to the severity of the disease. The main 
cell origins of the Eotaxin are the epithelial and the endothelial cells but smooth muscle, mast cells, 
fibroblast and Eosinophils can produce Eotaxin. Allergic diseases of aerial ways have been known as an 
inflammatory disease [21-23]. 
Althaea officinalis, Malva sylvestris, Mentha longifolia, Tribulus terrestris are Herbal Medicine that used for 
cure and strengthening of patients. These have very useful effects and are safe and old cure for many 
diseases. In this study we want to research the anti-asthma effect of these Plants when mixed of them are 
used together. 
 
MATERIALS AND METHOD 
In this study we diluted 10 ml of pure sterile Ovalbumin in 50 ml sterile saline buffer (in 0.5ml of this 
solution, there is 100 µg of Ovalbumin that is used in injection as 100 µg dose) and we sterile the solution 
with Heater-shaker and magnet and then we kept it in the refrigerator and in each injection into 
peritoneal 0.5 ml of it was injected to guinea pigs. Althaea officinalis, Malva sylvestris, Mentha longifolia, 
Tribulus terrestris (24-27) four Plants that were used for this research. Powder of these Plants (Mentha 
40%, Malva 30%, Althaea 15%, Tribulus 15%) were mixed and then this powder was boiled in the 
Distilled water for 15 min then this fluid was filtered and kept in sterile conditions. 
Discharges and Bronchoalvoular fluid were taken from the guinea pig which was challenged and it was 
sensitive to Ovalbumin, it should be placed in a hanks buffer. Environment for the analysis of the results, 
comparison, providing the slide and staining were worked, so that no changes accrue in them. 
64 male guinea pigs were divided in to four groups and then one of these groups was chosen as the 
normal control and this process was done for the next 3 groups. 
For the first group, after sensitization by 0.5ml Ovalbumin injection in peritoneal apace with dose of (20 
mg/ml) in the next step challenged through the nose and bronchi, and then prescribed the fluid that is 
provided through oral with 0.5ml per day for each animal for a week and then anesthetized animals, 
Bronchoalvoular fluid and mucosal secretion were taken through bronchus and were put into Hank’s 
buffer and then provided slide and stained, then Eosinophils were counted and finally results were 
analyzed and differences with the control groups were surveyed. Slide of Blood samples were provided 
too and Eosinophils were counted. 
About the second group, like the first group at first, sensitization was done in 14 days and then guinea 
pigs were challenged through the nose and bronchi with Ovalbumin like the firs group, then 
bronchoalvoular fluid was received and counting was done. 
About the third group as the next control group, this group was sensitize with Ovalbumin like the first and 
the second group, then was challenged with buffer and was sampled like the rest. 
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About the fourth group as normal control group was challenged only by buffer, slide was prepared and 
stained then Eosinophils were counted. In the end of this process, animals were euthanatized then from 
lung and bronchoalvoular of them Histopathological sections were provided. 
 
RESULTS 
About the samples of bronch, the effect of these Plants in decreasing of Eosinophils in groups that was 
received the drug had significantly meaningful difference with control (p≤0.05). The number of 
Eosinophils in the first group which received the drug was 11.8% and was decreased compared with the 
control group that was 36.5% (shown in Tab 1). About the comparison of other groups, the statistical 
analysis interpretation with Donkan test showed that averages had significant differences (p≤0.05). 
The data gathered from the blood samples was compared with Donkan test (Tab 1) that in this case also, 
like bronchoalvoular fluid samples, significant difference was observed between group 1 and group 3 
(control) (p≤0.05) (Pic 1). 
 

Tab 1: percentage of Eosiniphils in bronchoalvoular fluid and Blood samples 
 Eos % in samples of bronchoalvoular fluid Eos % in samples of Blood 

First group 11.8 12.2 
Second group 49.5 49.9 
Third group 36.5 37.1 

Fourth group 6 6 
 
 
In the Histopathological sections of Lung Eosinophils were decreasing in the interstitial tissue in the 
group that received drug and edema wasn’t observed in the alveolar ducts and interstitial tissue on the 
treatment group (Pic 2). 
In the sections of bronchoalvoular on the treatment group, inflammation of Risesen muscles was very 
little. Edema, Eosinophils infiltration, erythema and hyperemia were decreased. These results showed 
that this drug (four plants) had very useful effect on Allergic in Respiratory system. 

 
Pic 1. Average of Eosinophils percentage in all groups 

 
 

Pic 1. Histopathological sections of Lung Eosinophils. First group section is number 1 that was compared 
with second group in number 2 and show increasing of Eos in second group. Fourth group section is 
number 3 that was compared with third group in number 4 and show increasing of Eos in third group. 
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DISCUSSION AND CONCLUSION 
In the current study, the results showed that these Herbal medicines had Anti-allergy effect through 
decreasing the number of Eosinophils in Blood and mucosa in spite of this fact that its presentation 
accrued in a short time. the number of Eosinophils in bronchoalvoular fluid in the group that took the 
drug was significantly decreased in Comparison with control group, and comparison of the samples were 
obtained from bronchoalvoular fluid and blood samples confirms this effect of these Herbal medicine. 
In stuy of Massanari et al role of Th2 and Eosinophils were important in Asthma. With regards to 
pathophysiology, asthma is recognized by T-helper 2 (Th2)-cell- driven chronic inflammation, and a 
variety of inflammatory mediators (such as cytokines, chemokines, signaling molecules, adhesion 
molecules and growth factors) from immune cells and structural cells in the airways are involved in 
various stages of asthma Suppressive effect of verproside isolated from Pseudolysimachion longifolium 
on airway inflammation in a mouse model of allergic asthma [28]. 
Wang and et al findings indicate that the SNPs rs969129 (in intron 2) and rs1494555 (in exon 4) in the 
IL7R gene may be associated with mite-sensitive allergic asthma in Taiwanese children [29]. 
Asthma is similarly associated with allergic and non-allergic rhinitis, suggesting a link between upper and 
lower airways beyond allergy associated inflammation. Only children with allergic rhinitis had increased 
bronchial responsiveness and elevated FeNO, suggesting different endotypes of asthma symptoms in 
young children with allergic and nonallergic rhinitis [30]. 
The Histopathological sections support this results and showed that the inflammation and Eosinophils 
infiltration were decreased in the group that was given herbal medicine and this decreasing was 
meaningful from others groups. 
Fukunoa and et al After being challenged by an aerosol of OVA, the total number of cells in the BAL fluid 
was 57.6_12.3_104/ml and 5.9_3.8_104/ml in OVA sensitized and non-sensitized mice, respectively. The 
increase in OVA-sensitized mice was statistically significant. The increase of cell number was mainly due 
to an increase of eosinophils. The number of eosinophils in BAL fluids from OVA-sensitized mice was 
37.3_14.3_104/ml, and was significantly larger than that of the non-sensitized group, 1.6_1.5_104/ml 
[31]. 
Ketotifen is an effective prophylaxis for asthma in children and adult (32, 33). Ketotifen significantly 
inhibited the chemotaxis of eosinophils to fMLP, IL-5 and eotaxin. The production of reactive oxygen 
species induced by eotaxin and sIgA was decreased by ketotifen, showing a more pronounced effect when 
cells were activated by eotaxin [34] but there was no difference in the mean decreases in lung function 
from pre-exercise baseline values after three doses of ketotifen than with placebo [35]. 
This is a suitable drug for allergic asthma without any side effects and over dose of this has no poisoning 
effect. Short time of using this drug has useful effect and using of this is easy for ever patients. Results of 
these research shows that this drug is very useful and effective drug for reduction of Eosinophils 
migration and activation so that reduce of the effects of these cells to beginning of asthma. Therefor using 
of this is important for patients in economic, safety, hygienic, treatment, side effect, benefit and using this 
drug is very benefit from other Chemical and Herbal drug. 
 

Afshar et al 



ABR Vol 5 [1] March 2014 164 | P a g e       ©2014 Society of Education, India 

REFERENCES 
1. M. Caldeira, A.S. Barros, M.J. Bilelo, A. Parada, J.S. Camara, S.M. Rocha (2011). Profiling allergic asthma volatile 

metabolic patterns using a headspace-solid phase microextraction/gas chromatography based methodology. 
Journal of Chromatography A, 1218: 3771–3780 

2. Akids CA, Blaser k (1999). immunologic mechanisms of specific immunotherapy. Allergy., 54:31-32 . 
3. Arshad SH, (2005 ). Primary prevention of asthma and allergy. J.Allergy.Clin.Immunol., 116:3-14. 
4. Jayaram L, Pizzichini MM, Cook RJ, Boulet LP, Lemiere C, Pizzichini E, (2006). Determining asthma treatment by 

monitoring sputum cell counts: effect on exacerbations. Eur Respir J 27:483-94. 
5. Chipps, BE (2004). Use of ketotifen in asthma. Allergy Clin.Immunol., 4(1):11-14. 
6. Bousquet  J, Godard P, Michel FB (1992 ). Antihistammines in the treatment of asthma. Eur. Respir. J., 5:1137-

1142. 
7. Carlsen KH (2004). Therapeutic strategies for allergic airways decrease. Paedlatric. respire. Rev., 5:45-51. 
8. Clarke CW, May CS (1980). A comparison of the efficacy of Ketotifen (HC 20-511) with sodium cromoglycate 

(SCG) in skin test, positive asthma. Br. J. Clin. Pharmac., 10:473-476. 
9. Craps L, Greenwood C, Radielovic P (1978). Clinical investigation of agents with prophylactic anti-allergic effects 

on bronchial asthma. Clin. Allergy., 8:373-382. 
10. Durham SR, Till SJ, (1998). Immunologic changes associated with allergen immunotherapy. J. Allergy. Clin. 

Immunol., 102:157-164. 
11. Dyson  AJ, Mackay AD (1980 ). Ketotifen in adult asthma. BMJ. 280:360-361. 
12. Zohre Babaloo, Najafi Gholam Reza, Ahmad Morshedi, Davoud Kardan,Karim Khajenajafi, Seyyed Shamsadin 

Athari, Negar Haghighi (2012). The effect og Ketotifen on Eosinophilic chemotactic factors in experientially 
Allergic Asthma.  Int J Pharm Pharm Sci, Vol 4, Suppl 1, 433-435 

13. Gina  Workshop Report  (2002). Global Strategy for asthma Management and prevention, 2nd edn. National 
Institutes of Health, NIH Publication N0. 02-3659. 

14. Hoshino M, Nakamura Y, Shin Z, Fukushima Y (1997 ). Effects of Ketotifen on symptoms and on bronchial 
mucosa in patients with atopic asthma. Allergy., 52(8):814 -820. 

15. Hoshino M, Nakamura Y, Sim JJ, Tomioka H (1998 ). A comparative study of the effects of Ketotifen, disodium 
cromoglycate, and beclomethasone dipropionate on bronchial mucosa and asthma symptoms in patients with 
atopic asthma. Respir Med., 92:942-950. 

16. Klein G, Urbanek R, Metthys H, Hamm M (1980). Protective effect of Ketotifen and disodium cromoglycate in 
bronchial challenge tests with allergens. Dtsch. Med. Wschr.,  105:1313-1315. 

17. Kumagi A, Tomoika H (1978). Pharmacological models for characterizing new antiasthmatics. Triangle., 17:135-
140. 

18. Kurosawa M (1990). Prophylactic antiasthma drugs in Japan .J. Asthma., 27: 299-306. 
19. MacDonald GF (1982). An overview of Ketotifen. Chest., 82:30-32.  
20. Martin U, Romer D (1978). The pharmacological properties of  new, orally active antianaphyactic compound: 

Ketotifen, a benzocycloheptathiophene. Arzneim Forsch/Drug Res., 28(5) : 770 -782. 
21. Hage-Sleiman R, Mroueh M, Daher CF. Pharmacological evaluation of aqueous extract of Althaea officinalis flower 

grown in Lebanon. Pharm Biol. 2011; 49(3):327-33.  
22. Gasparetto JC, Martins CA, Hayashi SS, Otuky MF, Pontarolo R. Ethnobotanical and scientific aspects of Malva 

sylvestris L.: a millennial herbal medicine. J Pharm Pharmacol. 2012; 64(2):172-89. 
23. Shah AJ, Bhulani NN, Khan SH, Ur Rehman N, Gilani AH. Calcium channel blocking activity of Mentha longifolia L. 

explains its medicinal use in diarrhoea and gut spasm. Phytother Res. 2010; 24(9):1392-7.  
24. Kevalia J, Patel B. Identification of fruits of Tribulus terrestris Linn. and Pedalium murex Linn.: A 

pharmacognostical approach. Ayu. 2011; 32(4):550-3. 
25. Gobel P (1978). The protective effect of Ketotifen in bronchial asthma. J.Int.Med.Res, 6(2):78-85. 
26. Grant SM, Goa KL, Fitton A,  Sorkin EM (1990). Ketotifen. A review of its pharmacodynamic and pharmacokinetic 

properties, and therapeutic use in asthma and allergic disorders. Drugs., 40(3):412-48. 
27. Greenwood C (1982). Pharmacology of Ketotifen. chest, 82: 24-27. 
28. Hasala H, Erjefalt M, Erjefalt j, Giembycz M, Zhang X, Molianen E, Kankaanranta H (2005). Ketotifen induces 

primary necrosis of human Eosinophils. J. coul. Pharmacol. Ther., 21(4):318-327. 
29. Kabra SK, Pandey RM, Singh R, Seth V (2000). Ketotifen for asthma in children aged 5 to 15 years: a randomized 

placebo-controlled trial. Ann. Allergy. Asthma. Immunol., 85(1):46-52. 
30. Medici TC, Radielovic P, Morley J (1989). Ketotifen in the prophylaxis of extrinsic bronchial asthma. A multicen-

ter controlled double-blind study with a modified-release formulation. Chest., 96:1252-1257. 
31. Woerly G, Loiseeau S, Loyens M, Schoch H, Capron M (2003). Inhibitory effects of ketotifen on eotaxin-dependent 

activation of Eosinophils: consequences for allergic eye diseases. Allergy, 58(5):397-406. 
32. Petheram IS, Moxham J, Bierman CW, McAllen M, Spiro SG (1981). Ketotifen in atopic asthma and exercise-

induced asthma. Thorax,. 36:308-312.  

 
 

 
 

Afshar et al 


