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Abstract

Tuberculosis (TB) is the leading cause of death worldwide from a single infectious disease, accounting for more than a quarter of all preventable deaths globally. Mycobacterium tuberculosis is the bacterium responsible for TB in humans. The disease is primarily transmitted through the air via aerosolized droplets, but can also spread through the gastrointestinal tract. When individuals with active TB cough, they release droplet nuclei containing infectious bacteria, which can remain airborne for hours. Infection occurs when these droplets are inhaled, allowing the bacteria to reach the alveoli in the lungs. Since the use of a single antibiotic often leads to the development of drug-resistant bacterial strains, effective TB treatment requires a combination of multiple drugs to which the bacteria remain sensitive. Typically, TB is treated with a regimen of four different antimicrobial agents. This chapter explores the understanding of TB and its treatment by Neutraceutical, Pharmaceuticals and Regimens as known to ancient Unani physicians, elaborates on the pathophysiology and pathogenesis of pulmonary tuberculosis, and attempts to relate the views of these physicians to contemporary medical concepts.  
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I. INTRODUCTION
Tuberculosis, caused by Mycobacterium tuberculosis, is one of the deadliest diseases worldwide, responsible for more deaths than any other single infectious agent. It primarily affects the lungs (pulmonary tuberculosis) and is often associated with social disadvantage, disproportionately impacting populations such as the homeless, malnourished, and those living in overcrowded conditions (lauren A). An estimated 1.7 billion people—about one-third of the global population—are infected with M. tuberculosis. Despite the availability of effective treatment, there are still 10.2 million new cases and 3.5 million deaths from tuberculosis each year. Over 95% of these deaths occur in developing countries, where tuberculosis accounts for 6.7% of all fatalities. Furthermore, the high incidence of tuberculosis among young people adds a significant socio-economic burden. In light of these challenges, the World Health Organization declared tuberculosis a global emergency in 1993. (Jabin, Azhar. 2005)( Jabeen A 2003)
Ancient Unani literature contains numerous references to pulmonary tuberculosis. Since the time of Hippocrates (460 BC), the disease has been recognized by its key symptoms: fever, weight loss, cough, and expectoration. In Unani medicine, tuberculosis was referred to as Sill and Dīq, with both terms being used to describe the disease under separate classifications, while maintaining consistency in terminology. The terms Sill and Dīq are considered synonyms, with Sill denoting emaciation and Dīq referring to the low-grade fever—both cardinal symptoms of the disease. Sill is defined as a condition where the organs become thin and wasted, sometimes accompanied by ulcers (Qarha). When Sill is associated with ulcers, it is called humṁa-e-Diqqiyya (tubercular fever).(Tabri R 1981)
Most Unani physicians diagnose Sill (pulmonary tuberculosis) as a lung ulcer accompanied by Dīq(tubercular fever). Some physicians suggest that Sill refers to both lung ulcers (Qarha revi) and Humṁa-e-Diqqiyya (tuberculosis). According to this view, Sill is an ulcer in the lungs followed by Dīq, while others believe Dīq represents the fever (Humṁa) that persists in the body, causing the body's fluids to be destroyed by its heat. Some attribute Dīq to an imbalance in the heart's temperature, which depletes the body's fluids. Sill is described as an exudation or discharge that exposes the body, leading to visible wasting and emaciation. This results in the prominence of bones, as the muscles shrink, leaving the body resembling a skeleton, much like an unsheathed sword (Saif-i-masloōl). Qarshi noted that this disease is complex, with fever being an essential component. Additionally, Sill is also described as a specific type of ulcer caused by a particular type of Mādda (bodily humor or substance).(Kabeeruddin 1906)

Etiology according to Unani System of Medicine:
Sill Rewi (Pulmonary Tuberculosis):
Various Unani medical authorities have outlined several factors contributing to the development of Sill Rewi (pulmonary tuberculosis), including:
-Insibāb-e-nazla (the descent of catarrhal discharge), which is considered an irritant and corrosive substance that infects the lungs after descending from the head.
- The presence of a similar acute and corrosive substance that descends onto the lungs from an organ other than the brain.
- Unresolved pneumonia, which can lead to the formation of ulcers in the lungs.
- Zatul Janb (pleuritis) or Zatus Sadar (inflammation of the chest cavity), when left untreated, may lead to rupture of the lung vessels.
- Auto-infection (primary infection) and the subsequent corrosion of lung tissue.

Some scholars, including Ibn Sinā, believed that individuals who are lean, weak, pigeon-chested, with an excess of bile, or those between the ages of 18 and 30, are more susceptible to the disease. There is also an increased incidence of Sil in colder regions and among those prone to colds (Nazla), particularly those with a characteristic fishy odor from the mouth. Sill is considered an infectious disease that can be transmitted from one person to another.(Ibne Sina.1929)(Razi Z 1991)(Razi Z YNM)(Kabeeruddin YNM)
Clinical Features:
Unani physicians have also discussed Ta’diya (disasters) and Wabā. (epidemics) in their medical texts. Sill (pulmonary tuberculosis) is recognized as an infectious and communicable disease. Early Unani physicians understood its infectious nature, associating .Sill. with the presence of Ajsāme Khabitha. (harmful microorganisms) as the causative agent.

 Symptoms and Signs:
The pulse in tuberculosis patients is described as subtle, firm, continuous, and weak. The fever is persistent, lasting through the night, and is constant due to gradual changes in temperament (Sue-Mizaj Mustavi.), which makes the patient less aware of its intensity. The fever tends to rise after meals, and the pulse becomes slightly stronger. However, the fever does not subside even after several days and remains low-grade without the typical symptoms of infectious fever, such as chills, rigors, thirst, irritability, dry tongue, and foul-smelling urine.

The patient gradually becomes emaciated, with dry and thin skin. Their face becomes pale, and the eyes appear sunken. The facial bones become more prominent as muscle wasting leads to the skin and bones being more visible. Both temples also sink in.

 Clinical Features:
- Purulent sputum expectoration
- Cough with blood-tinged sputum
- Humṁa-diqqiyya. (tubercular fever)
- Sputum containing dry, fibrous tissue
- Significant body emaciation and night sweats
- Curved nails and hair loss
- Protruding ribs, leading to a loss of appetite( Jabeen. Azhar 2005)
In autumn, the symptoms of pulmonary tuberculosis become more pronounced, making the diagnosis easier to identify. ( Jabeen. Azhar 2005)


 Management of Pulmonary Tuberculosis:

Unani physicians have long advocated for general constitutional treatments aimed at boosting the patient's resistance to effectively combat the pathology of the disease. In earlier centuries, Unani physicians suggested that tuberculosis could be managed if addressed in its early stages. However, when purulent expectoration is present due to Sill (pulmonary tuberculosis), treatment becomes particularly challenging for several reasons:

1. The lungs, being delicate and spongy, along with thin blood vessels, result in a longer healing time for ulcers.
2. Medications lose their potency as they travel long distances to reach the lungs.
3. The ulcerated areas of the lung, which require rest for healing, are continuously in motion with breathing.
4. The network of blood vessels within the lungs is relatively extensive, prolonging the healing process.

It is also noted that childhood Sill generally responds better to treatment than Sill in adults.

. Principles of Treatment for Sill:
Neutraceutical, Pharmaceuticals and Regimens suggested by ancient Unani physicians mentioned in Unani Classical texts are as follows:
When treating a Sill patient, the following principles are applied:

1 Tajfēf Qarha. (Desiccation of the ulcer)
2 Iltihām. (Healing of the ulcer)
3 Tanfēth wa Tagriya. (Expectoration and lubrication)
4 Tanqiya. (Cleansing of the wound)
5 Strengthening the stomach.
6 Stabilizing the body's temperature.
7 Dietary management.  (Mutatīb Majūsī AM)

Since Sill is typically accompanied by tubercular fever (Dīq.), the treatment emphasizes keeping the body cool, compensating for deficiencies, and strengthening vital organs. Fluids are administered to ensure proper hydration while managing the ulcer’s desiccation. 

While treating the ulcer, desiccating agents are used to dry out the ulcer, but these can impede sputum expectoration, potentially worsening the symptoms of Dīq. To counteract this, expectorant medications are given to facilitate sputum removal while ensuring the ulcer stays moist enough for healing. Another challenge is that medicines aimed at cooling the body may not always reach the required areas, while those intended to heat the body can increase its temperature, which complicates treatment. 

Therefore, Unani physicians often prescribe compound formulations that balance both hot and cold temperamental properties. For example, cold temperamental drugs like kurse Kafoor. (camphor) may be used in combination with hot temperamental drugs like Gulkand. (a sweet preserve made from rose petals). 

When the focus is on treating the ulcer, hot and dry medications are used, which can aggravate the fever, dryness, and emaciation. On the other hand, if the focus is on controlling fever, the ulcer may not heal properly due to the moisture introduced by the cooling drugs.

To address these challenges, physicians typically begin treatment by focusing on fever control. Remedies such as Tabāshir (Bamboo), Gul Surukh. (Damask rose), .Tukhm Khayār. (Cucumber seeds), and .Gil Armani. are commonly prescribed to balance the body's temperature and promote healing.(Jabeen Azhar 2005)

Treatment of Pulmonary Tuberculosis in Classical Unani Literature.  
Jamil et al. discuss several treatments for pulmonary tuberculosis (Sill) as outlined in classical Unani texts. Various remedies, including natural substances and compound formulations, are recommended for managing the disease and its symptoms.

 Key Remedies and Approaches:
Kehruba (Ambreskenum) is used along with dilute curd, and a range of other medicines such as Kundur (Boswellia serrata), .Raywand (Rheum emodi), Gil makhtoom, Koukabul arz. (talc), Barsami Nishasta (starch), Kateera (Sterculia urens), Samag Arbi (gum arabic), Khashkhash Abyad (white opium seeds), and Afyoon (opium) are prescribed.
 Later, Persiawshan (Adiantum capillus-veneris) was added for its anti-inflammatory and cleansing properties.

  Nutritional and Therapeutic Recommendations:
- Donkey’s milk, goat’s milk, and protein-rich diets, such as bird meat, are suggested to improve nourishment.
- Hammāme Moatadil (moderate hot baths) and Ābzan (Sitz bath) are recommended for promoting relaxation and improving circulation.
- Certain powders, such as those made from Tabāsheer .Acacia arabica gum. (Samagh-e-Arbi), Armenian Bole. (Habbul Ās), Persiawshān., .Kundur and Punica granatum. (Pomegranate), are used for their therapeutic properties.

 Stages of Tubercular Fever (Hummā-e-Diqqiyya) Treatment:
Unani physicians also describe treatments based on the stages of Hummā-e-Diqqiyya (tubercular fever) which often accompanies pulmonary tuberculosis:

1 First Stage: If the symptoms are mild (fever, weakness, and mild dryness), the patient is given barley water (Āshe Jao), fish kebabs, and vegetables like Khurfa. (Portulaca oleracea), .Kanocha and Kadu (Cucurbita moschata).
   
2 Second Stage: When the disease progresses to a more moderate stage (Sanvi Darja), the treatment includes Āshe Jao, Hammām, donkey’s milk, goat’s milk, Qurs-Tabāsheer, and Māul Leham (meat water).

3 Third Stage: In the advanced stage, where the patient is emaciated and extremely weak, easily digestible food such as bird meat soup or chicken soup is recommended. Recovery in this stage is often difficult. (Arzani M A), (Tabri M), (Baghdadi I),( Kabeeruddin)

 Additional Therapeutic Approaches:
Other treatments for tuberculosis mentioned include:

- Crabs. boiled with Māul Shair (barley water).
- Egg yolk chicken and almond oil..
- .Sitz baths followed by .massage with Roghan Banafsha (oil of sweet violet, Viola odorata).
  
Some physicians advocate for mucolytic and desiccant drugs. to treat the ulcers, along with diuretics to keep the ulcer dry.

 Milk as a Vital Component:
Milk particularly donkey's milk is frequently recommended by Unani physicians. It is believed to help cleanse the ulcer, rehydrate the body, and increase its resistance to the disease. While .human milk is considered the most beneficial, donkey's milk and goat's milk are also highly valued for their therapeutic effects.

 Formulations for Cough and Hemoptysis (Cough with Blood):
Several formulations are prescribed for .cough with haemoptysis:

- A mixture of Geru (Bole rubra) Sang Jarahat (Soapstone), Dammul Akhwain (Dragon's blood), .Nakhud Sokhta. (roasted gram), Rubbus Soos (liquorice extract), Samagi Arabi and Kateera combined with Khameera Khashkhāsh (a paste made from opium seeds).
  
- Alternatively, another prescription includes roasted crabs ,Rubbus Soos, Gond Babool (Acacia senegal), Kateera, Banslochan (bamboo manna), Dana Ilaichi Khurd (cardamom), and other ingredients mixed with Sharbat Khashkhash. (Jurjānī AH)

  Specific Remedies for Hemoptysis:
- .Nuksa Gariu-samak.: A mixture of .Saresham. (Tinospora cordifolia) and .Misri. (sugar) taken in milk.
- .Dabai-Kibreet.: .Gandhak Amla Saar. (sulphur) mixed with .Sharbat Aijaz. or .Khameera Khashkhāsh..
- Dawai-Khurfa-Naushadar A preparation involving Tukhm Khurfa (Portulaca seeds) and .Naushadar. (sal ammoniac), cooked in milk and followed by a decoction of Sharbat Anjibār.

  Other Prescriptions:	
- Sharbat Faryadras. Sharbat Aijāz, Qurs Sartan Sadah anf Kafoori. Qurs Kafoor .Dayaquzah., and Gulqand are some of the effective formulations mentioned for treating tuberculosis.( Azam khan MDH)

 

 Key Principles in Management:
- Tabreed (cooling) and Tarteeb (moistening) are emphasized in the treatment, aiming to balance the body's internal environment and aid in the healing of ulcers.

Overall, the treatment strategies outlined in classical Unani literature focus on improving the patient’s overall strength and immune response, managing the fever, and promoting ulcer healing while considering the patient's nutritional needs and the balance of bodily humors.(Jabeen Azhaer 2005)
 Treatment of Dīq (Tubercular Fever) and Pulmonary Tuberculosis in Classical Unani Medicine:

Classical Unani literature provides detailed recommendations for managing Dīq (tubercular fever) and pulmonary tuberculosis (Sill). The treatment protocols focus on balancing the body’s humors, strengthening the immune system, and using a variety of therapeutic foods, medicinal formulations, and physical therapies.

  Recommended Therapies for Dīq (Tubercular Fever):
1.Sitz Bath: A lukewarm water bath, or one with other medicinal liquids, is recommended, followed by the application of Roghan Banafsa (oil of sweet violet, Viola odorata.) on the chest.
2. Cold and Moist Vegetables: Vegetables such as Khurfa (Portulaca oleracea), Khubbazi (Common mallow, Malva sylvestris), Kahu (lettuce leaves, Lactuca sativa), Kaddu (pumpkin), Kheera (cucumber, Cucumis sativus), along with fish and chicken meat, are recommended.
3. Cold Tila: The application of cold ointments such as sandal, Gulab (rose), Khurfa, and Aab Dhania Sabz (water of green coriander, Coriandrum sativum) on the chest.

. Clinical Prescriptions for Managing Tuberculosis:
- Dawai-Dīq: A special preparation for the morning, consisting of Baladur Mudabbar (Marking nut, Semecarpus anacardium), Sat Gilo, Tabasheer, Ilaichi Khurd (cardamom), and Filfil Siyah (black pepper). These ingredients are finely powdered and administered daily.
  
  - In the evening, a formulation including Qurs Tabasheer, Gilo Sabz, Aslussoos (liquorice), and .Tukhm Khayyarain (cucumber seeds) mixed with .Arq Hara Bhara (fresh juice of herbs) and .Sharbat Neelofar (syrup of water lily) is prescribed.
  
  - Donkey milk, goat milk, and Kaddu water or watermelon juice are given to the patient for the first three days, with the quantity gradually increasing each day.

- For extreme weakness iron, gold, or copper compounds are introduced, along with further treatments like Loab-Behidana (Quince seeds), Sheera Maghz Kadu (pumpkin seeds), and Sheera Magz Tukhm Tarbooz (watermelon seeds).

 Specific Remedies and Treatments:
1 Honey and Honey Water Used for cleaning lung ulcers and purulent expectoration, helping to manage tuberculosis.
2 Dry Air Encouraged for healing ulcers, as it is believed to speed up the healing process. Patients are advised to stay in dry, warm places.
3 Venesection: Recommended for physically strong patients, particularly from the head and face, followed by a purgative of Amaltas (Cassia fistula) with Turangbeen. (Manna).
4 Cupping Therapy: Cupping is sometimes advised if venesection is contraindicated.

5 Massages and Physical Therapy:( ‘Ilāj bi’l Tadbīr (Regimenal therapy)
- Massages with Rose oil Khari oil Pumpkin oil, Opium oil, Neelofer oil (from Nymphaea lotus), and Banafsha oil (from Viola odorata.) are recommended for improving circulation and treating dryness, especially when combined with goat milk baths for lean and dry bodies.
  
- Turkish Baths:.Razi recommends lukewarm water baths before and after meals, while Ibn Sina suggests them before meals. Majoosi advocates for an oil massage after the bath to improve circulation and relieve muscle fatigue. (Tabri M)

. Diet(Neutraceuticals)
- Razi recommends a diet consisting of fish, bird’s meat, barley water, and rose water.
- Majoosi suggests chicken, teehu meat and moong pulses in the form of asfaidbaj (a soup made from meat, vegetables, and cereals).
- Ibn-e-Sina prefers fat-free, soft meat, fish, and pulses, avoiding fish in cases of malignancy.
- Azam emphasizes the use of sarisham mahi (Isinglass).


. Treatment for Hyperthermia (Fever):
- Ibn-e-Sina suggests the use of hot temperamental seeds such as Tukhm Anisoon (Pimpinella anisum), Rub-us-soos, and Persiawshān in syrup form to reduce fever.
-.Razi. advises Qurs Tabāsheer and Qurs Kafoor (camphor) for fever management, along with sandal, camphor, and rose water massage on the chest.

. Cough Treatment:
- .Majoosi recommends using cough suppressants to aid in ulcer healing, as persistent coughing can hinder recovery. Medicines like white opium seeds, gum, starch, Kateera, Tabasheer, and .Rabu-soos are used for both ulcers and cough.
- .Ibn Zaheer. advocates .Aslasoos (liquorice) for cough relief. Majoosi also recommends chewable tablets made from Magz Tukhm Kaddu. (gourd seeds), cucumber seeds, melon seeds, and opium seeds.

. Treatment for Hemoptysis (Coughing up Blood):
- Tabri suggests a curd preparation with hot iron pieces added to it for controlling haemoptysis.
- .Razi. and .Jurjani recommend a combination of Gil Makhtoom (Bolus makhtoom), Nishasta (starch), Gul Surskh (rose syrup), Kehruba (Ambreskenum), Habul Aas,grinded crab,Tukhm Banafsha ,Kateera, and Tabasheer to be taken in tablet form.

. Mucolytic and Desiccant Agents:
- Unani physicians focus on mucolytic agents and desiccants to control ulcer discharge. Crab, milk, fish, barley, and honey are emphasized for their effectiveness in managing tuberculosis.

 Emphasis on Nutrition:
The overarching principle in Unani tuberculosis treatment is nutritional support, particularly through protein-rich diets to strengthen the body’s resistance. Unani physicians place a strong emphasis on improving the patient’s immunity to fight the disease successfully.(Jabeen Azhar 2005)( Shaikh Umair etal 2018)

DISCUSSION AND CONCLUSION:
 When discussing the disease under other titles, such as sill and dīq, Unani doctors use these terminology interchangeably. One of the main signs of the illness is low-grade fever, which is indicated by sill being emaciated and dīq. The literal meaning of the word sill is emaciation. It is clear from the way they described the illness. the disease's exciting and predisposing origins, individual vulnerability, and clinical characteristics. It appears from reading the Unani literature that Unani doctors once placed more stress on the significance of internal variables like anxiety or any other illness as well as external elements like food and air. The broad constitutional remedies that Unani physicians have promoted for millennia were designed to strengthen the patient's resistance in order to effectively fight the pathology of the disease. Earlier centuries' Unani doctors stated that it could be managed in its early phases and that later stages were extremely challenging to treat. Therefore, the standard of living for tubercular patients can also be raised by using the management strategies they suggested in addition to receiving contemporary medical care. 
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