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Introduction

Ayurveda is a philosophy that mainly focused on maintaining healthiness by preventing and treating diseases. [1] In Ayurveda authentic texts it’s mentioned that attainment of purushartha (Four aims and objectives of life) is the main aim of life and “Aarogya”; (healthiness) is the most vital aspect for the accomplishment of this. [2] Ayurveda being a holistic health science emphasized the importance of healthy lifestyle for the prevention of lifestyle diseases. Dhumapaana (Inhalation of medicated fumes) and Nasya (Errhine therapy) are treatment modalities which have mentioned under Dina charya (Daily routine) as well. Dina charya is important in maintaining good health by establishing balance in one’s constitution, regularizing a person’s biological clock, maintaining digestion, absorption of nutrients and longevity. [3] Dhumapaana treatment and Nasya which is one of the panchakarma therapy [4] have given importance as treatment modalities especially for the treatment of Urdhava chathrugatha roga (diseases above the clavicle). Treatment procedures, indications, contraindications, drug formulas and instruments to be used in these procedures have been mentioned in authentic texts depending on the involvement of dosha and dhathu of patient and disease. Praanavahaa srothas mentioned in Ayurveda can be correlated with respiratory tract mentioned in modern biology and Dhumapaana and Nasya are common treatment procedures used in treating respiratory tract diseases. 

Nasal route is the main route of administration for both these treatment modalities which acts as an alternative way of administering drugs to systemic circulation while acting locally on nasal mucosa as well. Nasal cavity is divided in to two halves by nasal septum. Nasal septum is covered with mucous membrane and olfactory mucosa (smelling area of nose) is in direct contact with brain and CSF resulting absorption and transportation of medications directly to the brain. This area is termed as nose brain pathway and offers a rapid drug delivery to the brain. [5] So it's clear that the therapeutic effect of Nasya and Dhumapaana is important as an external treatment modality for upper respiratory tract diseases.  Novel COVID-19 is an infectious disease of upper respiratory tract caused by the most recently discovered coronavirus which was unknown before the outbreak of disease began in Wuhan, China, in December 2019. [6] Countries are racing to slow down the spread of the disease by testing, treating patients, carrying out contact tracing, limiting travel, quarantining citizens and cancelling large gatherings. COVID-19 is much more than a health crisis because of its potential to create devastating social, economic and political crises that will leave deep scars in a country. Nowadays whole world is trying to get rid of this crisis and allopathic treatments as well as all the integrated medical systems try their best to find a proper cure for this. Different treatment modalities have been emerged and precautions should be taken in order to reduce the spread of this virus throughout the world. In Ayurveda authentic texts, they have mentioned a separate chapter on managing contagious diseases as well. 
This study mainly focused on literature analysis on importance of Dhumapaana and Nasya in management of respiratory tract diseases according to Ayurveda authentic texts. Analyzed about effective drug recipes used for Nasya and Dhumapaana on the management of Praanavahaa srothasgatha roga (respiratory tract disorders) and analyzed Ayurveda properties (Rasaadi panchakaya) of drugs mentioned in those drug formulae for the management of respiratory tract disorders mentioned in Ayurveda authentic texts such as Charaka samhitha, Susrutha samhitha, Ashtangahrda samhitha, Sharangadhara samhitha, Bhavaprakasha and Madhava nidaana. Details on scientific research articles on internet were also collected to understand the presenting condition of this devastating pandemic.
Results and Discussion
Respiratory tract disorders and mechanism of respiration according to Ayurveda and Allopathic medicine
According to Ayurveda life starts with breath and ends with breathlessness. Maintenance of life is carried out by respiratory system that can be named as Pranavahaa srothas in Ayurveda nomenclature and this is one of the 13 main srothas (channels) of human body. Life sustenance relays on Oxygen which is known as Ambara peeyusha in Ayurveda. Diseases related to this srothas is named as Praanavahaa srothogatha roga. The roots of this srothas are Hridaya (Heart) and Mahaa srothas (Lungs and 10 dhamanis). Ayurveda mentions that naasa (nose) as the door/gateway to head (naasaahi shiraso dvaarah). Signs of vitiated Praanavahaa srothas are, too long respiration (Athi-srushta), restricted respiration (Prathbaddha), agitated respiration (Kupitha), short/shallow respiration (Alpaalpa), frequent/increased/repeated respiration (Abheekshna), stertorous respiration (Sashabdha), and painful respiration (Shoolam), Prolonged respiration (Uchwasantham)[7]. These are the common features of diseases occur in respiratory tract according to Ayurveda theory and these can be collectively compare with cough, wheeze, dyspnea and stridor. Examination of patient can be carried out by history taking, inspection, palpation, percussion and auscultation. [8] 
Mechanism of respiration in man takes place in two phases, namely inspiration (Uchvaasa) and expiration (Nishvaasa). Inspiration is the process of inhaling air into the lungs and expiration is the process of exhaling air from lungs. In lungs, oxygenated air reaches the alveoli. Alveoli are thin walled and are surrounded by a network of blood capillaries. The oxygen get passed through the walls of the alveoli into the blood in capillaries. Oxygen is then supplied to all the tissues of the body. From the tissues, the waste product, carbon dioxide is absorbed by blood and carried to the alveoli of lungs for expiration. [9] 
Due to abnormalities & pathologies of respiratory system, many disease occur. Respiratory diseases are two types as acute/infectious and chronic. Pulmonary infections are most commonly bacterial or viral. In the viral type, a pathogen get replicated inside a cell and cause diseases such as the flu. Chronic diseases, such as asthma, are persistent, long-lasting and relapses may occur later. Airborne allergens and viral or bacterial infections inflame the mucous membranes resulting blocked sinus openings and draining of mucus gets prevented resulting sinusitis. Influenza, commonly called “flu,” which is a contagious disease. [10] 
At present, whole world is facing the COVID-19 pandemic which is a contagious respiratory tract infection. The word coronavirus is a derivative of the Latin corona, which means crown that states to the typical look indicative of a crown. This is a virus which looks like s spiked ball when examined under electron microscope, and said to help in attacking and binding living cells. These are the viruses that cause simple common cold to severe illnesses like Middle East Respiratory Syndrome (MERS-CoV) and Severe Acute Respiratory Syndrome (SARS-CoV). The source of these viruses is some animals including bats. Coronaviruses infect the respiratory tract and upper gastrointestinal tract of mammals and birds. Though the whole clinical picture of COVID-19 is not completely known symptoms of COVID-19 said to be occurred within 2 to 14 days after the infection. Besides, in some cases, the diseases prevail after 27 days. [11] The common signs of infection are fatigue, muscle pain, sneezing, sore throat, dry cough, high fever, respiratory problems, etc. and with some severe cases this could end up with pneumonia, serious respiratory syndrome, kidney failure and even death. The COVID-19 risk is greater in older people, kids and patients having other health problems like lung diseases, heart diseases, diabetes and cancer. The coronavirus spread by sneezing, cough droplets and by contact and normally, this virus enters the body through mouth, nose, and eyes. The virus in cough and sneezing droplets can survive for 2 hours to few days lying on the surface or ground. As a result, prevention and management are very important in controlling COVID-19.
Dhumapaana (Inhalation of medicated fumes) and Nasya (Errhine therapy) in prevention and treatment of upper respiratory tract infections like COVID-19

Even though there’s no precise treatment for coronavirus, prevention, management and supporting healthcare may provide relief in the outbreak of COVID-19. Therefore, there’s a great need for the collective efforts of public and government. The regular and necessary recommendations to minimize the infection like cleaning the surroundings with disinfectants, maintaining personal hygiene by following precautions like hand washing with soap and sanitizer, mouth and nose coverage with mask during sneezing and coughing, thoroughly washing foodstuff before cooking may help in this regard. It is always better to avoid the interactions with people with respiratory disease symptoms maintaining social distancing in order to control the spread of this disease. [12] However, sufficient testing facilities should be available to the healthcare sectors to identify and control the spread of this disease. Allopathic treatment and management include oxygen therapy, intravenous fluid infusion with life support in dangerous cases and in Ayurveda, there are number of drugs specifically mentioned for phlegmatic disease conditions.
Both Vriddhatrya and Laghutraya have mentioned the importance of Dhumapaana (Inhalation of medicated fumes) and Nasya (Errhine therapy) for the management of Urdhva chathrugatha roga (disease above the clavicle). Dhumapaana is the inhalation of medicated fumes through mouth and exhalation by mouth. This is a method of administering drugs to the systemic circulation through the nasal passage. In Agadha Tantra (Ayurveda Toxicology), it has mentioned that dhumapaana can be used to resuscitate a person who faced a poisonous snake attack and this emphasized the powerfulness of this treatment. Ashtangahrda samhitha suthrasthana has a specific chapter on dhumapaana [13] and in this chapter they have mentioned about the advantages, indications, contraindications and procedures to be followed in order to conduct dhumapaana therapy. 
This can be conducted as an operative procedure as well as a post-operative procedure in some diseases. It’s also mentioned that a person who is taking care of his health should undergo this therapeutic procedure, dhumapaana for prevention and treatment for many diseases. In order to prevent harm to eyes, smoke should be taken from nose & expelled from mouth. There are three types of dhumapaana as Prayogika, Snaihika and Virechanika. 
Prayogika dhumapaana - mentioned under Dina charya (daily routine) is advised to use daily and it’s said that this prevents disorders like heaviness of head (shirogourava), Headache (shirahshoola), cough, dyspnea, hiccup (kaasa, shvasa, hikka), nasal discharge (naasa srava), eye discharge (netra srava), drowsiness (tandra) and other diseases of head & neck region which are caused by vatha and kapha,. Snaihika and Virechanika dhumapaana have been mentioned as special treatment modalities for specific disorders.

Snaihika dhumapana - dhumapaana which is done with Sneha and it does Snehana (oleation /lubrication). One should take Snaihika dhumapana maximum once a day either through mouth or through nose for treating vathaja diseases.
Virechanika dhumapaana - should be done till lacrimation begins. This works with its ruksha (rough), tikshna (sharp), ushna (hot potency) and vishada properties. This eliminates kapha dosha (phlegm) and clears the channels by its vishada property. This type of dhumapaana is prescribed in kapha predominant conditions such as prathishya (rhinitis), kaphaja shirashoola (Severe headache with heaviness of head), jvara (fever), murchha (faintishness) etc. 
Dhuma varthi (Medicinal Cigar) can be made using by mixing dried powder of herbal drugs like Priyangu (Aglaia elaeagnoidea), Keshara (Crocus sativus), Chandana (Santalum album), Padmaka (Sausssurea lappa), Maalathi (Aganosma heynei), Jataamaansha (Nardostachys jatamansi) with water & allow drying in the shape of a varthi (Cigar). These are then burnt at one end and patient is asked to inhale the smoke by nostrils & exhale out by mouth. If not the smoke may harm the eyes. Benefits of dhumapaana are prevention from headaches, phlegmatic conditions like rhinitis, cough, sore throat and excessive lacrimation, nasal blockage, toothache, excessive salivation, hair loss & greying of hair. Among the most effective and valuable drug recipes mentioned in Ayurveda for respiratory tract diseases, Katphalaadi churna is one of the most important drug formulation. 
This drug formula is mainly used as dhumapaana and can also be used as a paste (Avaleha) by mixing with bee’s honey or raw ginger juice and ingested in phleghmatic disease conditions. And dhuma varthi can also be prepared by this drug compound. In this drug formula, there are 8 drugs and they are, Katphala (Myrica nagi), Suwanda kottan (Saussurea lappa), Kakulusungu/Karkatakasringi (Pistacia chinensis), Kalaanduru ala (Cyperus rotundus), Dry ginger/Wiyali inguru (Zingiber officinale), Pepper/Gammiris (Piper nigrum), Thippili (Piper longum) and Shati/Inguru piyaliya (Kaempferia galanga). On analysis of Ayurvedic properties (Rasaadi panchakaya) of these drugs, it was cleared that these drugs have properties such as katu (pungent), kashaaya (astringent) rasa and Ushna veerya (hot potency) (14)  that act against increased phlegmatic condition and helps in pacifying vitiated vatha and kapha doshas. This drug formulation can be used in curative as well as I therapeutic aspect as well.
Administration of medicinal drugs through nasal cavity is known as Nasya, Shiro virechana, Murdha virechana, shiro vireka, Nasna or Navana. This treatment modality of Ayurveda has also been mentioned as a Dina charya (daily routine) to maintain healthy life. Virechana means elimination of doshas from body and Shiro virechana/Murdha virechana means elimination of morbid doshas particularly from areas above the clavicle. According to Charaka samhitha, there are five types of Nasya. They are, 
1- Navana (Inhalation of drugs in form of nasal drops)

2- Avapeeda (Insufflation of drugs in thin paste form through nasal passage)
3- Dhmaapana (Insufflation of drugs in powder form through nasal passage)

4- Dhuma (Inhalation of drugs in form of smoke)

5- Pratimarsha (Application of medicated oil in nostrils)
Each of these types have specific actions and indications. According to action these can be classified under three main categories as Rechana (purification), Tarpana (nourishing) and Shamana (pacification). There’s a specific group of drugs mentioned for the use of Nasya karma as Shirovirechana dravya ghana. According to the usable part, there are seven types of Nasya. [15] 
Ayurveda drug formulas like Katphalaadi churna, Lavangaadi churna, Jaathiphalaadi churna, Anu thaila and Shadbindu thaila can be used for nasya karma and dhumapaana procedures by altering the physical nature as churna (powder), thaila (oil), varthi (cigar), svarasa (fluid extract) depending on the necessity and indication of treatment. Pratimarsha Nasya has been advised to use daily and little finger is dipped in medicated oil and two drops of oil is applied inside nose. This is said to be not vitiating any doshas or producing complications [16]. Anu Taila, Shadbindu thaila are commonly used for this type of nasya. It pacifies the kapha-vata dosha and gives unctuousness to head & neck region by mainly preventing degenerative disorders of brain and sense organs as well as common phlegmatic conditions like prathishyaa (rhinitis), peenasa (chronic rhinitis), kaasa (cough), shirashoola (headaches), sore throat, nasal obstruction, sinusitis. [16] And it was cleared that Nasya and Dhumapaana are important in treating phlegmatic conditions, other diseases above clavicle and enhancing proper functioning of sense organs.
Conclusion

Even though there’s no precise treatment for coronavirus at the moment, prevention plays a main role in controlling the spread of this contagious respiratory disease and following healthcare guidelines could provide relief in the outbreak of COVID-19. However, Ayurvedic treatment modalities like Nasya (Errhine therapy) and Dhumapaana (Inhalation of medicated fumes) which could be used as curative as well as therapeutic procedures can be used to control the spread of this disease. It was cleared by analysis of Ayurveda authentic texts that therapeutically effective drugs like Katphalaadi churna could be used in controlling and preventing this disease condition. Individual protection is the main point in controlling this dangerous disease and preventive measures should be taken to control this pandemic to rebuild the healthy life style of world population. 
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