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Abstract: The current study sought to assess the preventative effectiveness of Herbal Dry powder inhalers in the 

ovalbumin induced asthma rat models. Solid males Wistar rats were separated into groups on days 0, 8, or 14 as 

well as treated intraperitoneally with ovalbumin before being assessed intratracheally on day 21. From days 15 to 

20, the rats were randomly assigned to one of four treatment groups: no treatment, herbs powder form inhaler, 

dexamethasone, and herbal dry powder inhaler with dexamethasone. Fiery markers were investigated, including 

cell inclusions in bronchoalveolar lavage fluids (BALF), histology, including coagulation measurements, including 

such coagulation assays or coagulation factor activity. The inhalation of natural dry powder reduced the enlistment 

of invulnerable cytokines in BALF but also lung tissue significantly. As evaluated by the prothrombin’s time (PT) 

(P 0.01) or thrombin time the use of a Herbal Dry powder inhaler effectively repaired the coagulation issue in 

asthmatics rats (P 0.05). Our results imply that using an herbal dry powder inhaler to prevent allergic airway 

disease in rodents might be beneficial. 
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1. INTRODUCTION 

Asthma is lungs diseases characterized by the narrowing the airways. Chronic inflammations or 

hyperresponsiveness are the most common symptoms. Although asthma cannot be cured, it may be controlled. 

The two most potent risk factors for respiratory disorders are indoor allergen exposure, particularly as a youngster, 

or a family history of asthma or allergy. Long-term therapy with allopathic drugs results in a slew of negative 

effects. Beta2 agonists, for example, elicit fine tremors, notably in the hands. Palpitation, Nervous tension, 

Headache, Muscle cramping 2) Antimuscarinics induce dry mouth, gastrointestinal motility problems, cough, 

headache, and a variety of other symptoms. Fragile bones, high blood pressure, weight gain, diabetes, cataracts, or 

glaucoma are all caused by corticosteroids. Skin thinning, bruising easily, muscle weakness 4) Abdominal 

discomfort, thirst, headache, and hyperkinesia are all side effects of leukotriene inhibitors (in young children), 5) 

Nausea, Gastric Irritation, Vomiting, Diarrhoea, Palpitation, Arrhythmias, Tachycardia, Headache, and Insomnia 

are all side effects of xanthines. Herbal therapy is the most often used alternative to pharmaceutical treatment for 

reducing side effects. Immuno-stimulants or anti-infectives are used in herbal medicine to alleviate infections and 

enhance immunity. Anti-inflammatories are used to minimize edema and blockage. Using circulatory tonics also 

relaxes respiratory muscles, increases mucus removal, or improves circulation [1].  

Ajwain, garlic, and clove have all been used traditionally to treat asthma7,8. We employed a novel herbal 

formulation that included a nano dry powder inhaler made with Ajwain, Garlic, or Clove essential oils. Thymol 

has been demonstrated to reduce allergic airway inflammation as well as hyperresponsiveness (AHR) by reducing 

inflammatory cell infiltration, The cytokines, or ovalbumin (OVA) specific IgE, or inhibiting pathological 

alterations owing to its NF-B activations blocking function. Thymol inhibited the antigen-specific immune 

response in OVA-induced mice by reducing the number of TH cell [TH1, TH2, or T-helper cell 17 (TH17)]. The 

capacity of T-cell-related cytokines and critical transcription factors to regulate T-cell activation or the consequent 

harmful immunological responses was discovered. In the RAW264.7 cells treated with LPS, allicin and diallyl 

disulfide reduced nitric oxide generation while also lowering the levels of interleukins (IL)-1 but also IL-6. DADS 

inhibited pro-inflammatory proteins as well as inducible nitric oxides synthase, nuclear factors (NF)-kB, or 

matrix’s metalloproteinase while increasing antioxidants proteins like Nrf-2 and heme oxygenase (HO)-110. 

Eugenol has leukotriene inhibiting action. In calcium ionophore A23187 or arachidonic acids (AA) stimulated 

PMNL cell, eugenol was observed to strongly limit the synthesis of LTC (4). 
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Asthma clinical trials are unable to address all aspects of the disease's etiology. Animal model have been 

established to aid in the understanding of these pathways and the evaluation of therapy efficacy and effectiveness 

before they are tried on people. Laboratory asthma models have included Drosophila, rodents, guinea pigs, kittens, 

goats, pigs, monkeys, and equines. In the past two decades, rats and mice, particularly BALB/c mice, have been 

the most widely researched species. Animal asthma models try to mimic the human disease's pathogenesis. They 

usually consist of two stages: sensitization and challenge [2]–[4]. 

Intraperitoneal and subcutaneous injections are popular ways of sensitization, however, because allergen inhalation 

causes human asthma, the intranasal initial installation of allergens is becoming increasingly prevalent. Allergen 

challenges may be given as aerosols, intranasal sprays, or intratracheal injections. However, just a few studies have 

examined alternative sensitization and challenge strategies. The causative allergen is another important factor to 

consider while establishing a healthy animal model. Aeroallergens, such as home dust mites, have replaced 

ovalbumin to employ the allergens that cause human sickness while being more conventional and generating 

significant inflammation [5]–[7]. 

1.1. Allergens and agents: 

OVA is the most prevalent allergen. It's created from chicken eggs that can be mass-produced in large numbers, 

lowering the cost. OVA has been demonstrated to produce significant allergic lung inflammation but has been 

employed in asthma studies. Nonetheless, inhuman, OVA do not elicit airway irritation, and its appropriateness as 

an asthma allergen has been questioned. HDM has been used to effectively create asthma in animal models. Since 

it possesses an intrinsic enzymatic activity, immunogenicity, or direct activation of innate immunity through the 

Dectin-2 receptors, that increases allergic inflammation, this allergen is suitable.  

1.2. Routes of sensitization and challenge: 

To enhance both acute or chronic animal models of asthma, many strategies have been examined in terms of 

sensitization as well as difficulties. The IP route has most likely been the most prevalent means of eliciting 
sensitization since the 1980s. One of the most often employed techniques was animal sensitization with two IP 

injections staggered by 7–14 days as well as a challenge with the culprit allergen one week later. 

In experimental asthma models, an influx of eosinophils may be detected in the airways, peribronchial area, and 

parenchyma, indicating pulmonary inflammation. In addition to an increase in lymphocytes, macrophages, and 

neutrophils, the eosinophil counts in blood and BAL has increased. Dendritic cells from the outside might even 

enter the ganglia, interacting with sensory neurons and triggering or preventing allergic airway inflammation. 

2. LITERATURE REVIEW 

Read Jai P Narain et alIntegrating .'s Services again for Treatment or Control of Noncommunicable Illnesses: A 

Primary Care Approach. Related diseases  are currently Southeast Asia's main cause of mortality, contributing for 

55percent of all fatalities each year. NCDs impede socio-economic growth in the area, in addition to posing a 

major danger to public health. The situation is expected to deteriorate more in the future. An integrated strategy is 

required to guarantee that these interventions are provided efficiently and effectively and have the intended impact, 

particularly given the current economic problems. Different reconciliation techniques may be utilized, but 

participating NCD drugs into healthcare system via critical medical services remains the most effective method. 

Different integration options could be utilized, but assimilating NCD mediation methods into the health-care 

systems through essential medical care appears to become the best model for reducing infection severity or 

mortality in a cost-effective and timely manner while also ensuring value and civil rights for all [8]. 

Semiha Bahceci Erdem et al. studied about Side Effects of the Leukotriene Receptors Antagonists in Kids With 

Asthma. LTRAs are drugs that have been around for more than a decade. As we learn more about the possible 

detrimental impacts of LTRAs, our knowledge of them develops. The purpose of our studies was to evaluate the 

apparent detrimental effect of the LTRAs in asthma patient. The study included 1024 people who were solely 

given LTRAs for asthma or early wheeze throughout five years. The negative consequences of LTRAs discovered 

in these people were explored retrospectively. There were two types of adverse effects: psychiatric and non-

psychiatric. The averages sage of 1024 participants in study was 6.5 year, or 67.5 percent of the 41 patients who 

had adverse effects were male, while 32.5 percent were female. Asthma was prevalent in 63.41 percent of patients, 

with 36.59 percent of the patient suffering early breathless. It was discovered that the patients' orientations, age, 

or analysis (initial wheeze and asthma) had no bearing on the detection of harmful effects. As a consequence, 

patients should be taught at the start of their therapy and should be monitored on a frequent basis [9]. 
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Inhibitory Effects of the Sihuangxiechai Decoctions on Ovalbumin encouraged Airways Inflammations in the 

Guinea Pigs was examined by the Xue Ping Huang et al. The goal of this research was to see how sihuangxiechai 

decoction affected an asthmatic Guinea pig model that had been sensitized with ovalbumin (OVA) injections 

intraperitoneally or challenged with OVA inhalations to develop chronic airway inflammations. Cytospins were 

incorporated in many ways after staining’s with Giemsa arrangement. The amount of the leukocytes or their 

distribution in the bronchoalveolar lavages fluids or bloods were determined using a platelet analyzer and 

magnification device. The number of eosinophils in lung tissues was much lower in the sihuangxiechai decoction 

therapy group than in the asthma group. The findings revealed that as compared to the asthma group, level of the 

IL-4 or TNF- were significantly lower in the sihuangxiechai decoctions treated groups. Finally, our findings reveal 

that sihuangxiechai decoction protects against OVA-induced asthma inside a Guinea pig models by reducing 

aviation route aggravation as well as hyperresponsiveness (AHR), suggesting it might be valuable as an adjuvants 

medication for treatment of the bronchial asthma [10]. 

Research Question: 

 How to evaluate the efficacy of herbal dry powder inhalers in the prevention of ovalbumin-induced asthma? 

 What are inflammatory signs, such as bronchoalveolar lavage fluid cell counts? 

3. METHODOLOGY 

3.1. Design: 

3.1.1. Experimental Study Designs: 

Male in good health Wistar rats was divided into groups but also given intraperitoneal sensitization on the day 0, 

7, or 14 before being defied with ovalbumin intracerebroventricular on day 21. Group of the sensitized rat were 

given one of two treatments: 

 Saline (Asthma Group I). 

 Formulation (Group II),  

 Standard (dexamethasone Group III). 

 From days 15 to 20, add dexamethasone to the formula (Group IV). 

On day 21, the animals in the control group (Group V) were sacrificed. Cell counts in bronchoalveolar lavage 

fluids (BALF), histology, or coagulation measures including the Prothrombin test but also coagulation factor 

activity have all been monitored. APTT, as shown in Table 1.  

Table 1: Illustrating the all 5 Groups Animal experimental Design. 

Sr. 

No. 

Groups Anim

als 

used 

Disease 

induction

s 

Treatment or dose Treatment 

duration 

1. Asthma group 

I  

6.00 

rats  

Intraperito

neally on 

day 0, 7, 

or 14 as 

well as 

challenge

d to 

ovalbumin 

intratrache

ally on 

days 21.  

1mL NS Oral  (0.9%) + 

1mL NS i.p.  

6 days  

2. Formulation 

group II  

6.00 

rats  

Per Kg dose oral Inh + 

1mL NS i.p 

3. Formulation + 

Standard group 

III 

6.00 

rats  

Per Kg dose oral Inh 

+Dexamethasone (0.5 

mg/Kg) i.p. 

4. Standard group 

IV  

6.00 

rats  

1mL NS Oral  (0.9%) 

+Dexamethasone (0.5 

mg/Kg) i.p. 

5. Normal group 

V  

6 rats  - 1mL NS Oral  (0.9%)  
 

 Total  30 
 

 Parameters of 

evaluation 

Cell counts in the  bronchoalveolar lavages fluids (BALF), 

histology of rat lungs, or coagulation measures including the 
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Prothrombin test but also coagulation factor activity were also 

studied APTT.  

 

The Institutional Animal Ethics Committee at Parul University accepted the animal research protocol (Protocol 

No. CPCSEA 921/PO/ReBi/S/05/CPCSEA/PIPH 24/19). Development or Evaluation of the Polyherbal 

Formulations for Asthma Treatment 

3.2. Sample: 

2.7 mL rats blood samples were obtained in a vacuum bottle containing sodium citrates. To create platelets 

deficient plasma, centrifugation (3000 rpm, 10 min) was utilized, or a blood coagulations test was done within 2 

hours using the STAR evolving automated blood coagulation test equipment (Stago Inc., France), as directed by 

manufacturer. One animal from each groups was used in the acutes toxicity studies. 

3.3. Data Collections: 

3.3.1. Prothrombin Time (PT) and Activation Partial Thromboplastin Time (APTT) are blood 

coagulation tests (APTT): 

In a vacuum tube containing sodium citrate, 2.7 mL rat types of blood were collected. Centrifugation (3000 rpm, 

10 min) was used to produce platelet deficient plasma, and a coagulation cascade test was performed within 2 

hours using the STA- Revolution automated blood coagulations test apparatus as per the manufacturer 

recommendations. For the acute toxicity research, one animal from every group was utilized. 

3.3.2. In vivo Pharmacokinetic studies: 

Health’s Wistar rats weighing 250g to 400g were obtained from the Parul Institute of Pharmacy's primary animal 

facility. The animals were fed on a regular basis and had unrestricted access to water in a controlled temperature 

or humidity setting. The Committee for the Control as well as Supervision of Animal Experiments guidelines were 

followed for the care and use of these animals (CPCSEA). An experimental technique has been approved by the 
IAEC. 

3.3.3. Bronchoalveolar Lavage Fluid Inflammatory Cell Counts (BALF): 

After authorizations or openings of both the chest cavity and the lungs of rats were painstakingly examined for 

morphological changes. The left-hand lung was lavages with the 2.6 mL normal salty after a cannula was 

introduced into trachea in situ. Gentle aspiration was used to collect the fluids, which has been done three times. 

These cells in BALF solution were spun down or resuspended in 1 mL of NS. In a Neubauer microcentrifuge tube, 

the amount of leukocytes was recorded. 

3.3.4. Lung Tissue Histopathology: 

Following medication treatment, the lungs with one creature from every gathering were separated and preserved 

for 24 hours in a 10percentage formalin solution. Each tissue was cut into 4 mm sections after 24 hours or analyzed 

histologically with H and E (Mayer's hematoxylin as well as eosin). Under a microscope, tissue sores as well as 

flame cell invasion were investigated for signs of poisoning, including such peribronchial penetration, hyperplasia 

of lung tissue (HP), and thickening of the interalveolar septum (IST). 

3.4. Data Analysis: 

3.5.Statistical analysis: 

With n being the number of rats, the results were reported as means standard error of means. The statistical 

difference between two means is determined using the unpaired t-test. Graph pad Prism 4.0 or Graph pad instant 

were used to perform the Student t-test but also ANOVA for the repeated measurement, followed by the Dunnet 

t-test. Only mean values with a statistical difference of p0.05 are deemed statistically significant. 

4. RESULTS AND DISCUSSION 

On the twenty-first day, one animal from each group was slain or their lungs were taken using the procedure for 

cell counts, coagulation tests, and histological examinations. Disease is a chronic lung illness of the airways that 

produces symptoms including intermittent airflow obstruction, hyperresponsiveness of both the airways to 

irritating stimuli, wheezing, chest tightness, and coughing. Allergic inflammations, which are characterised by 

mast cell, eosinophil, and lymphocyte infiltration into to the airway wall, leading in mucus hypersecretion, cause 

such symptoms. All OVA-treated people experienced various degrees of inflammation, according to the lung 

http://www.jetir.org/
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histology test. Inflammation (inflammatory cell influx) was more severe inside the asthma rats (G-1) than those in 

the control treatment, or in formulation groups than in dexamethasone or formulation combination with 

dexamethasone groups. Nonetheless, formulation-treated rats showed important decreases in inflammatory cells 

infiltration or mucus generation when associated to asthmatic rat. Furthermore, asthmatic rats had a much higher 

total cells phone number in the BALF than other groups, but medicines-treated rats had a substantially lower total 

cell number. One of the fundamental characteristics of allergic asthma was shown to be decreased in asthmatic 

rats. 
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Figure 1 (A-D): In experimental rats, the effect of formulation on (A) total count, (B) prothrombin 

time  (PT), (C) eosinophil count, or (D) Activated Partial Thromboplastin Time (APTT) The data was 

analyzed using one way ANOVA and Tukey's multiple comparisons test. Values vary significantly from the 

disease control (DC) groups (p 0.05), $ Value differs substantially from normal control (NC) groups (p 

0.001), Each point indicates means SEM of 6 experimentations: Normal Control groups, DC: 

Diseases Control groups, Form: Formulation Control groups, Form+ Dex: Dexamethasone control groups. 

Table 2: Results of Total count, Eosinophil count, PT, and APTT. 

Tests NC G-5 DC –G1 Form G-2 Form+ Dex 

G-3 

Dex G-4 

Total 

Count 

2.8±0.37 14±1.45$ 9.4±0.81* 7.8±1.06* 8.6±1.28* 

Eosinophil 

count 

0±0 7.8±1.46$ 4±0.83* 2.6±0.81* 3.2±0.48* 

PT (Sec.) 14.02±0.28 18.26±0.55$ 16.38±0.34* 15.44±0.35* 15.56±0.41* 

http://www.jetir.org/


       © 2019 JETIR March 2019, Volume 6, Issue 3                                                          www.jetir.org (ISSN-2349-5162) 

 

    
JETIRFL06016      Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org         125 

APTT  

(Sec.) 

30.4±1.75 42±1.34$ 36.6±1.12* 33.0±1.18* 33.2±1.59* 

 

Value are expressed as the Mean ± SEM, N=6. NC: Normal controls, DC: disease control, Form: Formulation 

group, Form+Dex: Formulation with Standard Dexamethasone group, Dex: Standard Dexamethasone group 

$: Value differ expressively from consistent normal controls groups (P<0.01) 

* Suggestively dissimilar from disease control (P < 0.05) 

4.1. Effects of formulation on OVA Induced Eosinophilia in the BALF: 

As illustrated in the Figure 1 or Table 2, OVA generated a significant leukocyte inflow into BALF inside the 

asthma groups (2.80.37 105/mL vs 141.45$ 105/mL, P 0.01) when associated to normal rats. In BALF of 

the asthma rats, eosinophil levels skyrocketed, reaching more than 50percent of total leukocytes. When compared 

to the asthma groups, cell migration was dramatically reduced, with important reduction in total leukocytes (10.74 

1.16 105/mL vs 7.21 0.91 105/mL, P 0.01) or a noticeable decline in eosinophils (31.97 4.04 percent versus 13.76 

1.23 percent, P 0.01). Dexamethasone, positive pharmacological control, had a comparable suppressive impact on 

leukocyte infiltration into BALF. To assess the impact of the formulation on blood coagulation, the PT and APTT 

tests were employed.  

As indicated in Figure 1 and Table 2, normal groups had considerably lower PT (P 0.01) or APTT when associated 

to the asthma groups; formulation could meaningfully decrease PT (P 0.01), (P 0.01), but formulation paired with 

dexamethasone had a strong impact on such measures. 

4.2. Rat lungs tissues comparative examination (Histopathology): 
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Figure 2 (I-V):  Histopathology pictures of Rat lungs 

Inflammation in the lungs of asthmatic rats was reduced. H&E staining was used to examine the histological 

alterations in the lung tissues of each group (Hematoxylin or Eosin). Each group's alterations in inflammation or 

mucus secretion were indicated by arrows. 100 mm scale (magnification 200). **p 0.01 rapidly associate to the 

NC group; # p 0.05 or ## p 0.01 when compare to the DC groups. 

The histological sections of the lungs of the untreated normal controls groups, which shows no evidence of 

toxicity. In Group-III, there was no evidence of toxicity (Figure 2 III). Mild peribronchial infiltrations (PBI) and 

hyperplasia of the lungs tissue (HP) were detected in Group-II (Figure 2 II), but significant interalveolar septal 

thickening (IST), peribronchial infiltrations (PBI), and hyperplasia of the lungs tissue (HP) were seen in Group-I 

(Figure 2 I). 

V: NC 

II:FC 

I:DC 

III: FC + STD 

IV: STD Fig 1 V: NC – Normal Control** 

Fig 1 I: DC – Disease Control 

Fig 1 II: FC – Formulation Control 

Fig 1 III: FC + STD - Formulation 

Control with Standard Control 

Dexamethasone 

Fig 1 IV: STD – Standard Control 

Dexamethasone 

http://www.jetir.org/


       © 2019 JETIR March 2019, Volume 6, Issue 3                                                          www.jetir.org (ISSN-2349-5162) 

 

    
JETIRFL06016      Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org         127 

5. CONCLUSION 

Asthma is a lung condition that causes the airways to constrict. The most prevalent signs are chronic inflammation 

but also hyperresponsiveness. Asthma could be cured, but might be managed. Indoor allergen exposure, especially 

as a child, and a family medical history of asthma and allergy are indeed the two most powerful major risk factor 

for respiratory illnesses. Long-term use of allopathic medications has a host of harmful consequences. In 

conclusion, in an experimental rat of asthma, the herbs dry powder inhalation proved an efficient therapeutic agent 

for decreasing airway inflammation. Furthermore, it was shown to be more efficient than dexamethasone in 

regulating asthmatic haemostasis. Researchers provide a novel therapeutic natural substance for the treatment of 

asthma in this research. However, further research is necessary to fully understand its mode of action. 
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