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 Background: Asthma is a chronic respiratory ailment characterized by bronchospasm, 

airway inflammation and hyperresponsiveness, and recurrent episodes of breathing 

complications. Due to the high incidence of this disease, there has been a surge in the 

use of complementary branches of medicine such as Iranian traditional medicine (ITM) 

in recent times. Objectives: In this study, the efficacy of an ITM polyherbal formulation 

(Compound Honey Syrup) in the management of allergic asthma was explored. 

Methods: 60 Balb/c mice were divided into five groups (n = 12) as follows: G1, 

ovalbumin (OVA)-sensitized; G2, PBS-treated; G3, OVA + oral Compound Honey 

Syrup; G4, OVA + inhalational compound honey; G5, OVA + inhalational Budesonide. 

Subsequently, airway hyperresponsiveness (AHR) was assessed using methacholine test, 

cytokines levels were determined in bronchoalveolar lavage fluid (BALF) and 

eosinophilia was assayed in blood and BALF. Also, histological transformation of the 

lungs was analyzed. Results: Oral Compound Honey Syrup prevented the development 

of AHR. Both oral and inhalational Compound Honey Syrup significantly diminished 

eosinophil counts in blood and BALF specimens. Moreover, both types of Compound 

Honey Syrup treatments remarkably reduced the levels of IL-5 and IL-13 in BALF and 

blood samples in comparison to the OVA-received animals (P < 0.05). Conclusion: The 

present data show that Compound Honey Syrup is an effective herbal formulation to 

alleviate asthma-induced inflammatory response and therefore can be a promising 

remedy for the management of this disease.  
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1. Introduction 

Asthma is a serious inflammatory airway 

disease of chronic nature [1]. In terms of 

prevalence, 5 to 10 percent of the US population 

and about 300 million individuals throughout the 

world suffer from asthma [2, 3]. It is becoming a 

significant cause of death in developed countries. 

Patients usually complain of recurring episodes 

of wheezing, breathlessness, chest tightness, and 

cough, particularly at night and early morning 

[4]. The disease is associated with variable 

degrees of chronic inflammation, mucosal 

hypersecretion, airways obstruction and 

bronchial hyperresponsiveness [5]. There are 

other features such as increased smooth muscle 

mass, enlargement of the bronchial gland, 

hyperplasia, and metaplasia of goblet cells [6]. 

The most common approach for asthma 

management is drug therapy. Short-acting  

β-agonists, long-acting β-agonists, and inhaled 

corticosteroids are the major drugs for asthma 

management. Despite their antiasthmatic use, the 

underlying pathology of the disease will remain 

unchanged, which explains the recurrent attacks 

of asthma in the patients [7]. On the other hand, 

continued use of these medications can result in 

a range of side effects such as growth failure, 

accelerated loss of bone mass, oral candidiasis, 

dysphonia, tachyphylaxis, and elevated 

intraocular pressure [8]. These complications 

have encouraged researchers to find alternative 

treatments with fewer side effects for asthma. 

Interestingly, 4 % to 79 % of adults and 33 % to 

89 % of children with asthma profit from 

complementary and alternative medicine (CAM) 

with breathing techniques and plant-based 

products being most widely used [9]. Iranian 

traditional medicine (ITM) is a branch of CAM, 

which has been practiced in Iran for centuries. It 

is based on the theory of four humors (Dam, 

Balgham, Safra, and Sauda). In ITM, the clinical 

symptoms and pathophysiology of a condition 

called “Rabv Balghami” have been described by 

ancient scholars in such a way that it conforms to 

asthma [10, 11]. 

In ITM, honey has been used for medical 

purposes since ancient times. The combination of 

honey, water, and some herbs and spices, known 

as Compound Honey Syrup, is used for various 

ailments. The Persian scholars have prepared 

Compound Honey Syrup with ingredients such 

as Zingiber officinale Roscoe, Cinnamomum 

verum J.Presl, Crocus sativus L., Elettaria 

cardamomum (L.) Maton, Alpinia galanga (L.) 

Willd., Pistacia lentiscus L., Myristica fragrans 

Houtt., honey, and water for the management of 

fevers, colic, stomach ailments of cold nature, 

and the diseases that affect lungs especially 

“Rabv Balghami” or asthma [12, 13]. According 

to Avicenna recommendations, Compound 

Honey Syrup has been used as a popular 

beverage for the treatment of asthma 

complications [14]. 

Kaveh, et al. conducted a randomized, double-

blinded, placebo-controlled clinical study on  

80 patients with asthma to evaluate the 

therapeutic efficacy of Compound Honey Syrup 

on the symptoms of these patients [15]. They 

reported that intervention group had significantly 

lower asthma-related symptoms than the control 

group, suggesting the potential anti-asthmatic 

activity of this drug in adult patients with asthma 

[15]. Therefore, the goal of this study was to 

examine the effect of Compound Honey Syrup 

on histopathological changes of the lungs and 

inflammatory response of the airways and blood 

in a mouse model of ovalbumin-triggered asthma 

(Fig. 1). 
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Fig. 1. Graphical representation of the main outcomes of the study. 

2. Materials and methods 

2.1. Compound Honey Syrup Preparation 

Based on ITM recommendations, the type of 

Compound Honey Syrup used for the 

management of asthma was commonly made of 

Honey, Water, Z. officinale, C. verum, C. sativus, 

E. cardamomum, A. galanga, P. lentiscus, and M. 

fragrans [11, 16, 17]. Fine honey and spices 

including Z. officinale, C. verum, C. sativus,  

E. cardamomum, A. galanga, P. lentiscus, and  

M. fragrans were purchased from market of Iran. 

Thereafter, Physicochemical tests including 

accurate identification of the herbal materials, 

determination of total ash, acid insoluble ash as 

well as microbial tests were performed in 

accordance with authentic Herbal 

Pharmacopoeia. The final product was then 

evaluated based on physical appearance, PH, 

density, viscosity, mixture dry weight, as well as 

microbial and fungal control. According to the 

described daily dosage of the above-mentioned 

spices in various references such as PDR for 

herbal medicines, Iranian Herbal 

Pharmacopoeia, and traditional medicine 

manuscripts based on ITM practitioner views and 

current medical findings, the product 

(Compound Honey Syrup) was prepared. As 

recommended in PDR, a daily dosage of different 

herbs was administered as follows: Z. officinale, 

0.5 g; C. verum, 1 g; C. sativus, 0.5 g;  

E. cardamomum, 1 g; A. galanga, 1 g; P. 

lentiscus, 1 g, and M. fragrans, 1 g [15]. 

For the preparation of Compound Honey 

Syrup, 1 kg of fine honey plus 2 kg of water were 

mixed and heated mildly. The foam on the 

surface was then removed. The process 

continued until approximately one-third of the 

mixture evaporated. 37.5 g of each of C. verum 

and E. cardamomum, 18.75 g of each of  

A. galangal, P. lentiscus, M. fragrans, and  
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Z. officinale, and 3.75 g of C. sativus were mixed 

and half-grinded. Then, all plant materials were 

extracted in the boiling water (100 ºC) for 4 

hours. The extracts were placed into a cotton 

cloth and suspended in a container containing 

water and honey to be fully absorbed by the 

mixture. The cloth was finally removed; the 

product was filtered and packed in 250 cc bottles 

until use. 

 

2.2. Animal model of asthma 

60 mice (sex: female, age: 6-8 weeks, breed: 

BALB/c mice, weight: 20-25 g) were obtained 

from Pasteur Institute of Iran. All mice were 

maintained in an animal house with standard 

housing temperature, humidity, and 12h light-

dark cycle with access to a standard and 

sufficient diet. Since female mice are more 

vulnerable to the development of allergic asthma 

than males, they were selected for our study. This 

study was approved by ethics committee of 

Shahid Beheshti University of Medical Sciences 

(Reference number: IR.SBMU.RETECH.REC. 

1396.106). 

 

2.3. Animal treatment schedule 

Sixty mice were randomly divided into 5 

groups of 12 mice [six mice for histopathological 

analysis and bronchoalveolar lavage (BAL), six 

mice for airway hyperresponsiveness (AHR) 

measurements] follows: G1, PBS challenge 

(negative control); G2, ovalbumin (OVA) 

challenge (positive control); G3, OVA challenge 

+ Compound Honey Syrup administrated orally; 

G4, OVA challenge + inhaled Compound Honey 

Syrup; G5, OVA challenge + inhaled budesonide 

administration. The induction of inflammation in 

the airways of mice was performed in 4 groups 

by OVA (Sigma-Aldrich, Netherlands), 

according to a standard program. This process 

was carried out for 30 continuous days. Initially, 

the mice in groups G2-G5 were sensitized with 

an intraperitoneal injection of a solution 

containing 50 µl of sterile alum solution 

(adjuvant aluminum hydroxide), 20 µg of OVA, 

and 30µg of sterile saline on day 1, and 14. Then, 

the mice were treated with inhaled OVA (8 ml 1 

% ovalbumin in saline solution) for 20 minutes 

by an ultrasonic nebulizer (NE-U07, Omron, 

Japan) on the 24th, 26th, 28th, and 30th days of 

the experiment. The mice in the negative control 

group inhaled PBS solution. Treatment groups 

(G3-G5) also experienced asthma induction, and 

then received Compound Honey Syrup and 

budesonide on days 25, 27, and 29. Group 3 mice 

received 1 ml/kg Compound Honey Syrup orally, 

but groups 4 and 5 inhaled 1 % Compound 

Honey Syrup and 1 % inhaled budesonide 

solution using an ultrasonic nebulizer for 20 

minutes, respectively. Budesonide is a 

corticosteroid that was used as a standard drug 

for comparison with the anti-inflammatory effect 

of Compound Honey Syrup. On the 31st day, half 

of the mice in each group were anesthetized to 

collect their blood, BALF, and lung tissues for 

further analyses. The rest of the animals were 

used for the Methacholine challenge test. Figure 

2 represents a diagram of experimental protocol 

for animal sensitization and treatments. 

 

2.4. Measurement of airway responsiveness 

48 hours after the last OVA or PBS challenge, 

the Methacholine challenge test was carried out 

for all groups of animals [18]. The determination 

of the AHR to Methacholine challenge was done 

by the estimation of enhanced pause (Penh). In 

order to obtain a reference Penh value, each 

mouse was first subjected to Phosphate-buffered 

saline (PBS) aerosol and then to double 

concentrations of aerosolized Methacholine [19]. 

Therefore, a percentage of the PBS Penh value 

was measured as the relative Penh values. 
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Fig. 2. Diagram of experiment for animal sensitization and treatment. Mice were sensitized by intraperitoneal (IP) 

injection of 20 µg of ovalbumin along with 50 µl aluminum hydroxide on day 1. The same procedure was repeated at 

day 14. The sensitized groups of mice were subsequently challenged with inhaled (IT) ovalbumin solution aerosolized 

on days: 24, 26, 28 and 30. Animals were treated with inhalational Compound Honey, oral Compound Honey Syrup 

and Budesonide on days: 25, 27 and 29. 

2.5. Collection of BALF and measurement of its 

cytokines level 

Urethane (Sigma-Aldrich, USA) was utilized 

in order to anesthetize the mice. Then, each 

mouse was tracheotomized and a catheter was 

inserted into the trachea for the collection of 

BALF specimens by irrigation of the lung 

through the trachea with 1 ml of PBS. Thereafter, 

the BALF cells were collected over cytospin 

slides, stained with Wright’s solution, and 

differential cell count was done. For the purpose 

of cytokine analysis, supernatants that were 

isolated from BALF were subjected to ELISA 

technique to measure the concentrations of IL-5 

and IL-13 in line with the manufacturer's 

instructions (Abcam, USA). 

 

2.6. Histological Analysis 

The lung tissues from euthanized mice were 

kept apart and fixed in 10 % neutral buffered 

formalin followed by trimming and embedding 

in paraffin. The tissue sections were prepared and 

stained with hematoxylin and eosin (H&E) and 

periodic acid Schiff (PAS). The ratio of mucus 

secretion was determined by two pathologists by 

scoring the intensity of PAS stain in 10 

microscopic fields. Using an Olympus B ×50 

microscope supplied with a Leica DFC 320 

digital camera the photomicrographs were taken. 

 

2.7. Statistical analysis 

The results of all experiments represent as 

means ± SD. The statistical tests used in this 

current investigation were two-tailed, non-

paired, student’s t-test. Analyses were performed 

by SPSS software (version 22). The data were 

considered statistically significant when P < 0.05. 

 

3. Results 

3.1. Effect of Compound Honey Syrup on airway 

hyperresponsiveness 

According to Figure 3, AHR was significantly 

augmented (P < 0.05) in the OVA-received mice 

(9.8 ± 0.70) in comparison to negative control 

(2.5 ± 0.08). On the other hand, oral Compound 

Honey Syrup was successful in the prevention of 

AHR development in the OVA-sensitized 

animals and showed that it acts more effective 

than budesonide (5.4 ± 0.45) or inhaled 

Compound Honey Syrup (5.2 ± 0.60). 
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Fig. 3. Effect of drugs on airway hyperresponsiveness measured by enhanced pause (Penh) in response to increasing 

doses of Methacholine (Mch). Penh values showed an elevation in the ovalbumin (OVA) sensitized mice (OVA, +ve 

control) versus negative control mice (PBS, -ve control). The effects of oral Compound Honey Syrup, inhalational 

Compound Honey and Budesonide on airway responsiveness in sensitized and challenged mice are presented. The 

results are displayed as the means ± S.D. (P < 0.05).

3.2. Effect of Compound Honey Syrup on blood 

and BALF eosinophilia 

The occurrence of eosinophilia in the blood 

and BALF specimens was quantified after 

staining (Figures 4A and B). OVA sensitization 

caused a significant amplification in the number 

of blood eosinophils (5 ± 1.26 versus 0.33 ± 0.51, 

P < 0.05) and BALF eosinophils (68.16 ± 4.87 

versus 1.16 ± 1.16, P < 0.05) as compared with 

PBS-treated negative controls mice. On the other 

hand, the blood eosinophil counts were 

considerably declined following the 

administration of oral Compound Honey Syrup 

(1.33 ± 0.81, P < 0.05), inhaled Compound 

Honey Syrup (2.5 ± 0.54, P < 0.05), and 

budesonide (3 ± 0.63, P < 0.05). In addition, 

OVA-triggered eosinophilia in BALF samples 

was diminished after treatment of mice with oral 

Compound Honey Syrup (17.83 ± 5.19 P < 0.05), 

inhaled Compound Honey Syrup (45.66 ± 10.28, 

P < 0.05), and budesonide (37.83 ± 5.6, P < 0.05). 

3.3. Effect of Compound Honey Syrup on lung 

histology 

As shown in Figure 5, mucus level (3.7 ± 0.19 

fold) and goblet cell hyperplasia (Score: 3.7) 

were significantly  higher in the airways of OVA-

challenged mice than the PBS-treated mice 

(mucus secretion: 1.4 ± 0.1) (goblet cell score: 0). 

Oral consumption of Compound Honey Syrup 

conversely decreased mucus hypersecretion 

(1.86 ± 0.3) in the lung tissue compared to 

inhaled Compound Honey Syrup-administered 

(2.85 ± 0.1) and budesonide-received groups 

(2.63 ± 0.2) (P < 0.05). The effects of OVA on 

the induction of pathological changes in lungs 

were more prominent than the negative control 

group. The group treated with oral Compound 

Honey Syrup had a remarkably lower score of 

eosinophil infiltration (perivascular: 1.85 ± 0.16, 

peribronchial: 1.6 ± 0.24) compared to the 

budesonide-treated group (perivascular: 2.76 ± 

0.08, peribronchial: 2.66 ± 0.16). The 

budesonide-administered group also had a lower 

degree of eosinophil infiltration when compared 

to inhaled Compound Honey Syrup-used group 

(perivascular: 2.73 ± 0.27, peribronchial: 2.86 ± 

0.16). 
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Fig. 4. Effect of different treatments on ovalbumin-induced eosinophilia in blood and bronchoalveolar lavage fluid (BALF). Effect of oral 

Compound Honey Syrup, inhalational Compound Honey, and Budesonide on peripheral blood eosinophil (A) and BALF eosinophil 
percentage (B). All data are presented as means ± S.D. (p<0.05). 

 
Fig. 5. The histological examination of tissues stained with Hematoxylin-Eosin (H&E) and Alcian blue-Periodic acid Schiff (AB-PAS) 
showed the peribronchial inflammation, goblet cell hyperplasia within the airway epithelium and mucus hypersecretion in lung sections. 

Through PAS staining it was possible to show mucus and goblet cells (they show the presence of mucus in their cytoplasm). Goblet cells are 
shown with black arrows and mucus is shown with green arrows. OVA-challenged group shows hyperplasia of goblet cells and mucus 
hypersecretion. PBS-challenged group showed no airway obstruction and mucus hypersecretion. In the inhalational Compound Honey-

treated group, the mucus hypersecretion was reduced compared to positive control group, but increased compared to negative control group. 
In OVA-challenged mice that were treated with budesonide, mucus hypersecretion and goblet cell hyperplasia were less prominent compared 

to the group treated with inhalational Compound Honey.  Oral Compound Honey Syrup treatment of asthmatic mice reduced mucus 
hypersecretion and goblet cell hyperplasia compared to budesonide group. 
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3.4. Effect of Compound Honey Syrup on 

cytokines levels of BALF 

OVA sensitization led to the diminution of IL-5 

(99.11 ± 5.32 versus 20.66 ± 2.61 pg/ml, P < 

0.05) and IL-13 (152.23 ± 4.51 versus 48.71 ± 

2.87 pg/ml, P < 0.05) levels compared to the 

PBS-challenged mice (negative control) (Figures 

6A and B). On the other hand, oral Compound 

Honey Syrup, inhaled Compound Honey Syrup, 

and budesonide treatments remarkably decreased 

the BALF levels of IL-5 (oral Compound Honey 

Syrup: 26.5 ± 2.94, aerosolized Compound 

Honey Syrup: 52.01 ± 4.99, budesonide: 58.38 ± 

7.49) and IL-13 (oral Compound Honey Syrup: 

54.15 ± 7.06, aerosolized Compound Honey 

Syrup: 80.63 ± 4.93, budesonide: 91.65 ± 3.26). 

 

Fig. 6. The effects of various treatments on the levels of cytokines in bronchoalveolar lavage fluid (BALF) of 

ovalbumin (OVA)-sensitized animals. First, the mice were sensitized and challenged with OVA (positive control) or 

PBS (negative control). Then, using ELISA method, the levels of IL-5 and IL-13 in BALF were measured. We 

observed the elevation of IL-5 (A) and IL-13 (B) levels in OVA-treated animals in comparison to negative controls. On 

the other hand, treatment with oral Compound Honey Syrup, inhalational Compound Honey and Budesonide decreased 

the levels of IL-5 (A) and IL-13 (B). The results are presented as means ± S.D. (P < 0.001). 
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4. Discussion 

According to ITM, the accumulation of thick 

Balgham in the lungs results in the 

overproduction of sticky sputum, narrowing and 

obstruction of airways, and the inflammatory 

process, which can lead to further contraction of 

the airways. This is the most common type of 

“rabv” known as “rabv balghami” [10, 11].  

The ITM scholars believed that Compound 

Honey Syrup can attenuate, dissolve, and collect 

Balgham and therefore is an ideal remedy for the 

amelioration of respiratory problems especially 

“rabv balghami” (asthma) [10, 20].  

In this study, Compound Honey Syrup was 

proved as an effective remedy for the treatment 

of allergic asthma by rendering both 

immunomodulatory and anti-allergic activities. 

Compound Honey Syrup reduced the AHR to 

Methacholine. Also, using histopathological 

analysis, we demonstrated that Compound 

Honey Syrup significantly prohibited OVA-

stimulated eosinophilia in BALF as well as in 

peribronchial and perivascular areas of the lungs 

of our animal models. 

Compound Honey Syrup also prevented the 

oversecretion of mucus in the lung tissue and 

goblet cell hyperplasia in the airways of OVA-

treated mice. Moreover, oral Compound Honey 

Syrup was more effective than aerosolized 

Compound Honey Syrup in hindering asthma-

related cytokine production. In addition, 

treatment of OVA-sensitized mice with oral 

Compound Honey Syrup was at least as effective 

as budesonide. 

Kamaruzaman, et al reported the inhibitory 

effects of Compound Honey Syrup ingredients 

on AHR and the inflammatory process of asthma. 

They reported that aerosolized honey decreased 

the number of inflammatory cells of BALF 

(eosinophils, mononuclear cells, neutrophils, and 

macrophages) and suppressed the goblet cell 

hyperplasia in the rabbit model of OVA-induced 

asthma [21]. The use of the oral extract of  

C. sativus in OVA-sensitized guinea pigs caused 

a significant decline in AHR and serum levels of 

inflammatory mediators  such as IL-4, total NO, 

and nitrite as well as a rise in the ratio of Th1/Th2 

cells [22]. Z. officinale aqueous extract has been 

unraveled to prevent the accumulation of 

eosinophils in the lungs of OVA-sensitized mice. 

Moreover, the levels of eotaxin, IL-4, and IL-5 in 

BALF, lung, and sera were significantly 

suppressed, which indicates the ability of  

Z. officinale extract in blocking the Th2-

mediated inflammation [23]. E. cardamomum 

treatment of rats with carbachol-mediated 

bronchoconstriction resulted in the suppression 

of the carbachol-induced increase in the 

inspiratory pressure. The outcomes have 

evidenced a bronchodilator activity for  

E. cardamomum, which was exerted by its 

calcium antagonist action [24]. In another 

investigation, oral use of type-A procyanidin 

polyphenols (TAPP) isolated from Cinnamomum 

zeylanicum bark significantly decreased the 

levels of total protein (lung and BALF), albumin 

(serum, BALF, and lung) as well as hyperplastic 

goblet cells and infiltration of inflammatory cells 

into lung tissue in a male Wistar rat model of 

OVA-sensitized asthma. This preparation also 

markedly suppressed the AHR [25]. 

19-acetoxychavicol acetate (ACA) derived 

from A. galanga rhizome had positive effects on 

OVA-induced asthma in a murine model. ACA 

showed a reduced eosinophilia and IgE level in 

the lungs as well as decreased histopathological 

findings such as airway remodeling, goblet-cell 

hyperplasia, and eosinophil infiltration. 

Furthermore, ACA inhibited the concentrations 

of IL-4, IL-13, IL-12α, and interferon-γ but did 

not changed IL-5 [26]. Cytokines have a key role 

in airway inflammation. Among them, IL-5 plays 

a pivotal role in a variety of biological aspects of 

eosinophil activity [27]. IL-13 is implicated in 
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AHR, mucus overproduction, and airway 

alterations. It is also well-known that IL-13 

augmentation may induce resistance to 

corticosteroid treatment in some patients [28].  

Among different components of Compound 

Honey Syrup, Z. officinale was shown as an 

effective plant in suppressing IL-4 and IL-5. In 

addition, A. galanga could diminish the level of 

IL-13 but had no significant activity against IL-

5. In our study, Compound Honey Syrup 

remarkably repressed both IL-5 and IL-13 

secretion. Interestingly, in a recent study, Kaveh, 

et al explored the impacts of Compound Honey 

Syrup on patients with mild to moderate asthma 

using an asthma control questionnaire (ACQ) 

before and after the consumption of oral 

Compound Honey Syrup, which resulted in 

favorable effects. However, underlying 

mechanism of action was not unraveled for 

Compound Honey Syrup anti-asthmatic effects 

[29]. In terms of histopathological changes, our 

prepared Oral Compound Honey Syrup was 

more efficient than inhaled Compound Honey 

Syrup in hampering infiltrated cells, mucus 

production, and presence of hyperplastic goblet 

cells. Furthermore, Oral Compound Honey 

Syrup was more potent than the inhaled 

formulation in lowering the eosinophilia in blood 

and BALF samples. As indicated before, the 

reduction in IL-5 and IL-13 levels were also 

more significant in the Oral Compound Honey 

Syrup group. This finding complies with the ITM 

concepts that the stomach, as the organ of first 

the step of digestion, is responsible for the 

preparation of suitable nutrients for other organs 

such as the lungs. In other words, if the 

production of abnormal Balgham in the stomach 

results in the accumulation of Balgham in the 

lungs, Oral Compound Honey Syrup, by 

dissolving the Balgham in both the stomach and 

lung, can be more effective than the inhaled drug 

which dissolves the Balgham in lungs only. 

There were a number of limitations in our study 

as follows: We used an acute model of asthma 

and we did not investigate the duration of the 

Compound Honey Syrup effect as well as single 

doses in prophylactic form. 

 

5. Conclusion 

In summary, Oral Compound Honey Syrup 

showed more effectiveness than the inhaled 

syrup and budesonide in the reversal of asthma 

complications in our experimental mouse model. 

This indicates that Compound Honey Syrup, as 

an effective natural remedy with feasible 

production, can be considered a promising 

therapeutic formulation for the management of 

asthma. 

 

Author Contribution 

S.S., M.M. and R.C. designed the experiments 

and methodology; S.D. prepared the draft of the 

manuscript and performed the experiment; S.S.A 

supervised the project and analyzed; S.R. 

assisted in data analysis and interpretation along 

with writing the draft and editing the manuscript. 

 

Funding 

This work was supported by the Shahid 

Beheshti University of Medical Sciences [grant 

number 174]. The authors would like to 

acknowledge Shahid Beheshti University of 

Medical Sciences cooperation and arrangements.   

 

Acknowledgements  

We would like to express our especial thanks 

to the Vice Chancellor for Research, Shahid 

Beheshti University of Medical Sciences, 

Tehran, Iran. 

 

Conflict of interest 

The authors declare that they have no conflict 

of interest. 

 [
 D

O
I:

 1
0.

61
18

6/
jm

p.
22

.8
6.

76
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
71

72
04

.2
02

3.
22

.8
6.

6.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir
 o

n 
20

26
-0

2-
13

 ]
 

                            10 / 13

http://dx.doi.org/10.61186/jmp.22.86.76
https://dor.isc.ac/dor/20.1001.1.2717204.2023.22.86.6.9
https://jmp.ir/article-1-3537-fa.html


The effect of an Iranian …  S. Sadr, et al 
 

 

Journal of Medicinal Plants 86 June 2023, Vol. 22, No. 86: 76-87 

References 

1. Sharifi L, Karimi A, Shoormasti RS, Miri S, 

Nazhad HH, Bokaie S, Fazlollahi MR, Haghighi 

KS, Pourpak Z and Moin M. Asthma symptoms 

and specific IgE levels among Toluene 

Diisocyanate (TDI) exposed workers in Tehran, 

Iran. Iran. J. Pub. Health. 2013; 42(4): 397. 

2. To T, Stanojevic S, Moores G, Gershon AS, 

Bateman ED, Cruz AA and Boulet L-P. Global 

asthma prevalence in adults: findings from the 

cross-sectional world health survey. BMC Pub. 

Health. 2012; 12(1): 204. doi: 10.1186/1471-

2458-12-204. 

3. Boulet L-P, Reddel HK, Bateman E, Pedersen 

S, FitzGerald JM and O'Byrne PM. The Global 

Initiative for Asthma (GINA): 25 years later. 

Euro. Respir. J. 2019; 54(2): 1900598. doi: 

10.1183/13993003.00598-2019. 

4. Balaha MF, Tanaka H, Yamashita H, Abdel 

Rahman MN and Inagaki N. Oral Nigella sativa 

oil ameliorates ovalbumin-induced bronchial 

asthma in mice. Int. Immunopharmacol. 2012; 

14(2): 224-231. doi: 10.1016/j.intimp.2012.06. 

023. 

5. Mason RC, Slutsky A, Murray JF, Nadel JA, 

and Gotway MB. Murray & Nadel's Textbook of 

Respiratory Medicine E-Book: English.Seventh 

ed., USA: Elsevier; 2015: 700. 

6. Hough KP, Curtiss ML, Blain TJ, Liu R-M, 

Trevor J, Deshane JS and Thannickal VJ. Airway 

Remodeling in Asthma. Front Med. 2020; 7: 191. 

doi: 10.3389/fmed.2020.00191. 

7. Kim DY and Yang WM. Panax ginseng 

ameliorates airway inflammation in an 

ovalbumin-sensitized mouse allergic asthma 

model. J. Ethnopharmacol. 2011; 136(1): 230-

235. doi: 10.1016/j.jep.2011.04.048. 

8. Dahl R. Systemic side effects of inhaled 

corticosteroids in patients with asthma. Respir 

Med. 2006; 100(8): 1307-1317. doi: 10.1016/ 

j.rmed.2005.11.020. 

9. Slader CA, Reddel HK, Jenkins CR, Armour 

CL and Bosnic-Anticevich SZ. Complementary 

and alternative medicine use in asthma: Who is 

using what? Respirol. 2006; 11(4): 373-387. doi: 

10.1111/j.1440-1843.2006.00861.x. 

10. Chaghmini M. Qanunchi Fi Al-Tibb: Arabic. 

Iran University of Medical Sciences; Tehran; 

2004: 1-4. 

11. Cheshti MA. Exir-e Azam (Azam’s Elixir): 

Arabic. Iran University of Medical Science, 

Institute for Islamic and Complementary 

Medicine; 2007: 28-29. 

12. Aghili MH. The Principal’s of Traditional 

Iranian Medicine (Kholassat Al-Hekmah): 

Persian. First ed., Tehran: Safir Ardehal 

Publishers; 2018: 520-538. 

13. Aghili MHS. Qarabadin-e-kabir: Persian. 

Forth ed., Tehran: Safir Ardehal Publishers; 

2018: 300-305. 

14. IbnSina A. Al Qanoun fi Al tibb: Arabic. 

Third ed., Lebanon: Al elmy al matbouat 

Institute; 2005. 

15. Kaveh S, Kaveh N, Agin K, Sadr S, Choopani 

R and Rouzbahani AK. The effect of compound 

honey syrup on clinical manifestation of the adult 

asthma patients: a randomized, double-blinded, 

placebo-controlled clinical trial. Trad. Integr. 

Med. 2022; 7(2): 195-202. 

16. Arzani MA. Akbari Medicine (Tebbe 

Akbari): Persian. Forth ed., Tehran: Chogan 

Publishers; 2015: 1100-1105. 

17. Momen Tonekaboni M. Tohfe Momenin: 

Persian. First ed., Qom: Noore Vahy Publishers; 

2011: 5-38. 

18. Hamidi SA, Lin RZ, Szema AM, Lyubsky S, 

Jiang YP and Said SI. VIP and endothelin 

receptor antagonist: an effective combination 

against experimental pulmonary arterial 

hypertension. Respir Res. 2011; 12(1): 141. doi: 

10.1186/1465-9921-12-141. 

 [
 D

O
I:

 1
0.

61
18

6/
jm

p.
22

.8
6.

76
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
71

72
04

.2
02

3.
22

.8
6.

6.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir
 o

n 
20

26
-0

2-
13

 ]
 

                            11 / 13

http://dx.doi.org/10.61186/jmp.22.86.76
https://dor.isc.ac/dor/20.1001.1.2717204.2023.22.86.6.9
https://jmp.ir/article-1-3537-fa.html


The effect of an Iranian …  S. Sadr, et al 
 

 

Journal of Medicinal Plants 87 June 2023, Vol. 22, No. 86: 76-87 

19. Athari SS, Pourpak Z, Folkerts G, Garssen J, 

Moin M, Adcock IM, Movassaghi M, Ardestani 

MS, Moazzeni SM and Mortaz E. Conjugated 

alpha-alumina nanoparticle with vasoactive 

intestinal peptide as a nano-drug in treatment of 

allergic asthma in mice. Eur. J. Pharmacol. 

2016; 791: 811-820. doi: 

10.1016/j.ejphar.2016.10.014. 

20. Jorjani E. Zakhireye Khwarzam Shahi 

(Treasure of Khwarazm Shah): Persian. Seventh 

ed.,Tehran: Bonyade Farhang-e Iran Publisher; 

1976: 550-560. 

21. Kamaruzaman NA, Sulaiman SA, Kaur G 

and Yahaya B. Inhalation of honey reduces 

airway inflammation and histopathological 

changes in a rabbit model of ovalbumin-induced 

chronic asthma. BMC Complement Altern. Med. 

2014; 14: 176. doi: 10.1186/1472-6882-14-176. 

22. Boskabady MH, Byrami G and Feizpour A. 

The effect of safranal, a constituent of Crocus 

sativus (saffron), on tracheal responsiveness, 

serum levels of cytokines, total NO and nitrite in 

sensitized guinea pigs. Pharmacol. Rep. 2014; 

66(1): 56-61. doi: 10.1016/ j.pharep. 

2013.08.004. 

23. Ahui MLB, Champy P, Ramadan A, Van PL, 

Araujo L, André KB, Diem S, Damotte D, Kati-

Coulibaly S, Offoumou MA, Dy M, Thieblemont 

N and Herbelin A. Ginger prevents Th2-

mediated immune responses in a mouse model of 

airway inflammation. Inter. Immunopharmacol. 

2008; 8(12): 1626-1632. doi: 

10.1016/j.intimp.2008.07.009. 

24. Khan AU, Khan QJ and Gilani AH. 

Pharmacological basis for the medicinal use of 

cardamom in asthma. Bangladesh J. Pharmacol. 

2011; 6(1): 34-37. doi: 10.3329/ bjp.v6i1.8133. 

25. Kandhare AD, Bodhankar SL, Singh V, 

Mohan V and Thakurdesai PA. Anti-asthmatic  

effects of type-A procyanidine polyphenols from 

cinnamon bark in ovalbumin-induced airway 

hyperresponsiveness in laboratory animals. 

Biomed. Aging Pathol. 2013; 3(1): 23-30. doi: 

10.1016/j.biomag.2013.01.003. 

26. Seo J-W, Cho S-C, Park S-J, Lee E-J, Lee J-

H, Han S-S, Pyo BS, Park D-H and Kim B-H. 1′-

Acetoxychavicol acetate isolated from Alpinia 

galanga ameliorates ovalbumin-induced asthma 

in mice. PLOS ONE. 2013; 8(2): e56447. doi: 

10.1371/journal.pone. 0056447. 

27. Varricchi G and Canonica GW. The role of 

interleukin 5 in asthma. Expert Rev. Clin. 

Immunol. 2016; 12(9): 903-905. doi: 10.1080/ 

1744666X.2016.1208564. 

28. De Boever EH, Ashman C, Cahn AP, 

Locantore NW, Overend P, Pouliquen IJ, Serone 

AP, Wright TJ, Jenkins MM, Panesar IS, 

Thiagarajah SS and Wenzel SE. Efficacy and 

safety of an anti–IL-13 mAb in patients with 

severe asthma: A randomized trial. J Allergy Clin 

Immunol. 2014; 133(4): 989-996.e984. doi: 

10.1016/j.jaci.2014.01.002. 

29. Sadr S, Kaveh S, Choopani R, Bayat H and 

Mosaddegh M. Efficacy and safety of Iranian 

poly herbal formulation (Compound Honey 

Syrup) in pediatric patients with mild to 

moderate asthma: a randomized clinical trial. 

Galen Med J. 2017; 6(4): 291‐301. doi: 

10.31661/gmj.v6i4.884. 

 

 

How to cite this article: Sadr S, Dehghan S, 

Mosaddegh M, Seyyed Shamsadin Athari 

SSh, Rajabi S, Choopani R. The effect of an 

Iranian polyherbal formulation on the 

management of allergic asthma in mice. 

Journal of Medicinal Plants 2023; 22(86): 

76-87. 

doi: 10.61186/jmp.22.86.76  

 [
 D

O
I:

 1
0.

61
18

6/
jm

p.
22

.8
6.

76
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.2
71

72
04

.2
02

3.
22

.8
6.

6.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jm
p.

ir
 o

n 
20

26
-0

2-
13

 ]
 

                            12 / 13

http://dx.doi.org/10.61186/jmp.22.86.76
http://dx.doi.org/10.52547/jmp.21.82.1
http://dx.doi.org/10.61186/jmp.22.86.76
https://dor.isc.ac/dor/20.1001.1.2717204.2023.22.86.6.9
https://jmp.ir/article-1-3537-fa.html


 87-76(: 86)22 ؛1402دارویی فصلنامه گیاهان 

 

 

 

 فصلنامه گیاهان دارویی
 

Journal homepage: www.jmp.ir 

 

 

 

-نینترلوکی، اIL-5 ؛لاواژ برونکوآلوئولار عی، ماBALF یی؛از حد راه هوا شی، واکنش ب AHRاووالبومین؛ ،OVA ؛رانیا ی، طب سنتITM :هامخفف
 ؛فیش دیاس کیودی، پرPAS ؛نیو ائوز نیلی، هماتوکسH&Eبافر فسفات؛  نی، سالPBS ن؛یگزی، طب مکمل و جاCAM ؛13-نینترلوکی، اIL-13 ؛5

TAPP ،نوع  نیدیانیپروس یهافنل یپلA ؛ACA ،19-استات؛  کولیچاو یاستوکسACQپرسشنامه کنترل آسم ، 
 rchoopani@sbmu.ac.ir نویسنده مسؤول: *

 1402 خرداد 8 تاریخ پذیرش:؛ 1402 اردیبهشت 31 تاریخ دریافت اصلاحات:؛ 1402 اردیبهشت 4تاریخ دریافت: 
doi: 10.61186/jmp.22.86.76 

© 2023. Open access. This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 

4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/) 

 مقاله تحقیقاتی

 سوریدر موش  کیآسم آلرژ درمانبر  یرانیا یاهیچند گ ونیفرمولاس اثر یکبررسی 
 *،2ی، رسول چوپان5ی، صادق رجب4یرااطه نیالدشمس دی، س3، محمود مصدق2، سهراب دهقان1صدر دیسع

 رانیتهران، ا ،یبهشت دیشه یدانشگاه علوم پزشک د،یکودکان مف مارستانیاطفال، ب هیگروه ر 1
 رانیتهران، ا ،یبهشت دیشه یدانشگاه علوم پزشک ،یدانشکده طب سنت ،یگروه طب سنت 2
 رانیتهران، ا ،یبهشت دیشه یدانشگاه علوم پزشک ،یدانشکده داروساز ،یفارماکوگنوزگروه  3
 رانیزنجان، زنجان، ا یدانشگاه علوم پزشک ،یدانشکده پزشک ،یمونولوژیگروه ا 4
 رانیتهران، ا ،یبهشت دیشه یدانشگاه علوم پزشک ،فردات پزشکیو م یطب سنت قاتیمرکز تحق 5

 چکیده  اطلاعات مقاله
 واژگان:گل

 آسم آلرژیک

 پاسخ ضدالتهابی

 طب سنتی ایرانی

 شربت عسل ترکیبی

 موش

مشخص  یتنفس مشکلاتو  ییهوا یهااست که با اسپاسم برونش، التهاب راه یمزمن تنفس یماریب کیآسم  :مقدمه 

 افتهی شیافزا ریاخ یها( در سالITM) رانیا یاستفاده از طب سنت ،یماریب نیا یبالا وعیشود. با توجه به شیم

 یمورد بررس کیآسم آلرژ درمان)شربت عسل مرکب( در  یاهیفرمول چند گ کیمطالعه، اثر  نیدر ا هدف:است. 

 ، حساس1گروه شدند:  میتقس ریبه شرح ز تایی 12به پنج گروه  Balb/cموش  60 :بررسیروش قرار گرفت. 

با ، تیمار 4 گروه، یخوراک یبیشربت عسل ترک، تیمار با 3گروه . PBSدریافت کننده ، 2 گروه. شده با اوالبومین

( AHR) ییاز حد راه هوا شی، واکنش بسپس. یاستنشاق دیبودزون تیمار با، 5ی و گروه استنشاق یبیشربت عسل ترک

در خون  هالینوفی( و ائوزBALFبرونش آلوئولار ) لاواژ عیها در مانیتوکیسطح سو  نیبا استفاده از تست متاکول

 از یخوراک یبیشربت عسل ترک :نتایج. شد یبررس نیز هاهیر یسبافت شنا تغییراتشد.  یریگاندازه BALFو 

ها را لینوفیتعداد ائوز یبه طور قابل توجه یو استنشاق یخوراک یبیکرد. شربت عسل ترک یریجلوگ AHR جادیا

 یهتوج لشربت به طور قابخوراکی و استنشاقی هر دو نوع  ن،یکاهش داد. علاوه بر ا BALF یهادر خون و نمونه

کاهش دادند  OVAشده با  افتیدر واناتیبا ح سهیو خون در مقا BALF یهارا در نمونه IL-13و  IL-5سطوح 

(05/0 > P .)یمؤثر برا یاهیفرمول گ کی یبیکه شربت عسل ترک دهدیحاضر نشان م یهاداده :یریگجهینت 

 باشد. یماریب نیا تیریمد یبرا دوارکنندهیام یدرمان تواندیم نیاز آسم است و بنابرا یناش یکاهش پاسخ التهاب
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