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Ladakh is a high altitude region, and settlements there are generally 
found at altitudes of between 3,000 and 4,500 metres. Leh, the capital, 
is 3,500 metres high, and the majority of settlements are at similar 
altitudes.  

Many visitors and labourers coming to Ladakh from the plain 
areas suffer from high mountain sickness on account of the altitude. 
Dr. Tsering Norboo, Physician specialist, has undertaken extensive 
research on the physiology of high altitudes and acute mountain 
sickness in Ladakh, and his findings are not only useful for the 
treatment of patients, but also open avenues for further research. 

Historical references to mountain sickness in Ladakh  
Many foreigners and non-Ladakhis, who visited Ladakh in the past, 
have described symptoms of shortness of breath produced by rarefied 
air, a symptom of mountain sickness, which in Ladakh is known as 
larduk or ‘poison of the pass.’  

Mirza Haider Daughlat was the first Central Asian person to 
describe high mountain sickness in Ladakh and western Tibet in his 
book Tarikh-i-Rashidi which he experienced during his invasion of 
Ladakh and Tibet in 1532. He described problems encountered by the 
invading army with an unknown environmental factor known as 
Hypoxia, (which means lack of oxygen). He used the Persian word 
Damgiri for it, which means the shortness of breath produced by the 
reality of air. Mirza Haider’s descriptions of Sultan Sayeed Khan’s 
illness due to Damgiri which resulted in his death at the age of 47 
years in Ladakh at an altitude of 18,000 feet on 9th July 1533 is 
consistent with today’s understanding of the mixed picture of High 
Altitude Pulmonary Edema and High Altitude Cerebral Edema. 
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The age and season of Sultan Sayeed’s death is very typical of the 
occurrences of High Pulmonary Edema and High Altitude Cerebral 
Edema in Ladakh and probably in most of central Asian high altitude 
regions. Later in 1715, Father Desideri, a missionary, and another 
member of his party experienced severe headaches and shortness of 
breath while crossing a high pass in Ladakh. Mir Izzatullah also 
mentioned high mountain sickness in Ladakh. He visited the region in 
1812 on a mission for the East India Company. Frederic Drew in 1877 
was the administrator of Ladakh and has also commentated on the 
rarity of the air he had encountered during his travels in the region. 

A Canadian anthropologist, Judith Anne Sterner has studied high 
altitude effects and adaptations in the region. Earlier, she had been to 
the Andes and had drawn a comparison between Tibet, Ladakh, and 
the Andes. Sterner writes that the high altitude environment presents 
its inhabitants with a number of other stresses including cold, aridity, 
high solar radiation, high winds, limited resources and rugged terrain. 

Aridity or low humidity is often associated with high altitude 
areas and can lead to severe dehydration, drying and cracking of the 
lips and skin. Some Western experts have defined high altitude as 
elevations greater than 3,000 metres because a healthy person rarely 
develops mountain sickness below this elevation. On the other hand 
Jest, Baker and Pawson chose 2,500 metres because most individuals 
experience some high altitude effects at this height . 

In the last 40 years there has been a tremendous amount of 
research on physiological responses to high altitude. This interest has 
been prompted by increasing tourism in high altitude areas. The other 
stimulus to high altitude studies came from the Indo-Chinese conflicts 
that took place in the Himalayas during the early 1960s. Many 
recreational skiers, mountaineers and Indian soldiers, most of whom 
were transported rapidly to high altitude by vehicles or aeroplane, 
experienced mountain sickness and some suffered from more severe, 
often fatal manifestations of mountain sickness known as High 
Altitude Pulmonary Edema and High Altitude Cerebral Edema. 

The first scientific studies of Altitude Hypoxia or lack of Oxygen 
began in the 19th century. When the early mountaineers and scientists 
were describing the unpleasant symptoms experienced during 
climbing in the Alps, these symptoms were headaches, nausea, 
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shortness of breath, tiredness and disturbed sleep, a cough and loss of 
appetite. Somewhat later, pioneer balloonists were the first to 
experience the effects of acute exposure to extreme altitudes. 

Mountaineers continued to climb and explore the highest 
mountain regions of the world such as the Andes, Himalayas and 
mountains in East Africa and they reported their experiences with 
mountain sickness. At the same time physiologists began organising 
sophisticated research programmes and constructed high altitude 
laboratories in the Alps, in Dorado, U.S.A. and in the in the Andes in 
Peru and Chile. They were interested in the physiological responses of 
the body to high altitude environments. 

In 1889 Viault first noticed that there was a increase in the 
number of red blood cells in the body at high altitude. This increase in 
the red blood cell count is termed medically as polycythiver. The 
cause of this increase in the red blood cells is in response to the extra 
demand of the oxygen to be supplied to the tissue by the body. 
Barcroft in 1925 confirmed Viault’s observation during his studies in 
the Peruvian Andes. Physical performance is impaired in newcomers 
to high altitude. The maximum work capacity decreases.  

These physiological changes are a normal part of high altitude 
acclimatisation and within a few days the individual is usually able to 
engage in normal activities. Unfortunately some people may suffer 
considerably more during the first few days or first week at high 
altitude. 

Father A Costa, as well as being one of the first to describe Acute 
Mountain Sickness was the first scientist to trace it to its true cause. 
“The Rarefaction of the Air” (1948. Monge.) “Acute Mountain 
Sickness is generally a harmless, transient and self limiting syndrome, 
cured immediately by descent.” 

In the majority of cases, a slow ascent prevents or minimises 
altitude sickness. In some individuals, often because they ascended 
too rapidly, Acute Mountain Sickness may progress to its severest 
forms, High Altitude Pulmonary Edema and High Altitude Cerebral 
Edema.  

Severe mountain sickness namely High Altitude Pulmonary 
Edema and High Altitude Cerebral Edema continue to be a life-
threatening condition among visitors on trekking holidays and 
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labourers from the plains of India working in Ladakh. According to 
the reports of Dr. Tsering Norboo, of the hundred cases of High 
Altitude Pulmonary Edema he saw between March 1982 and August 
1994 in the Sonam Norbu Memorial (SNM) Hospital at Leh, the 
majority—that is 83 cases—were in the age group of 20-59 years and 
51 of them occurred in the months of June, July and August. Overall, 
the percentage of different tourists affected was as followers: Indian 
visitors and labourers constituted 56%; foreign tourists 36%, and local 
labourers 8%. 

The visitors who travelled by air suffered more from mountain 
sickness than those who travelled by road. The chart shows that 63% 
of the patients had come by air, whereas visitors or labourers 
travelling to Leh via the Srinagar to Leh road or the Manali to Leh 
road accounted for 23% and 14% respectively. According to Dr. 
Tsering Norboo’s report, four deaths occurred in the SNM hospital out 
of 17 cases admitted. They were all poor labourers from Bihar and 
Nepal whose nutritional status was poor and who had started working 
at an altitude of 3,800-4,500 immediately on arrival from the plains 
without any acclimatisation. 

The symptoms of high altitude cerebral edema are headaches, 
loss of balance, vomiting and mental confusion. It usually develops 
over several days. If the victim is not immediately evacuated to a 
lower altitude he may lapse into a coma and eventually die in both the 
cases of High Altitude Pulmonary Edema and High Altitude Cerebral 
Edema. Cerebral Edema develops at a relatively higher elevation. 
Pulmonary Edema has also been found to occur in high altitude 
residents when they return from a visit to sea level. 

A few of the physiological changes that occur during 
acclimatisation are also found in high altitude natives. Normally high 
altitude natives are truly adapted to the high altitude environment. 
Some individuals suffered from severe acute mountain sickness 
experiencing repeated episodes of either High Altitude Pulmonary 
Edema or High Altitude Cerebral Edema despite having taken 
precautions. Even today many Ladakhis attribute their headache, 
nausea and shortness of breath that they experience when crossing 
high passes such as Khardung-la (5,800 metres) to the smell of certain 
flowers (Rhurabi). These flowers grow only on such high places and 
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produce a very strong smell which is thought to cause Larduk (‘Poison 
of the Pass’). Consequently many Ladakhis report that Larduk only 
occurs during June, July and August, the period when the flowers are 
in bloom. Of course it is obvious that most people cross such passes 
only in the summer months. 

Over the centuries Ladakhis have devised some local remedies to 
counter high mountain sickness or Larduk while crossing a pass. They 
chew garlic or onion, drink strong black tea (black tea contains 
caffeine), and even smoking is held to be an antidote. 

A case study 
Finally, I would like to comment on one of my own experiences of a 
patient suffering from high altitude sickness which I came across 
while I was working at SNM hospital, Leh in the years 2000-2001. 

A 60 year-old German lady was brought to the hospital. She had 
reached Leh by air on July 5th 2000, and then visited the market and 
nearby monasteries on the same day. By the evening of the second 
day, i.e. July 6th, she developed a cough and shortness of breath 
followed by irritability and clouding of consciousness. She was in a 
coma by July 7th (i.e. the third day.) 

 
O/E - Patient was dydspnoic - cynosed 
a) Pulse 98 beats 
b) Blood pressure 154 82 
c) Temperature 99 deg.F 

 
I admitted the patient immediately to the Intensive Care Unit, and 
applied the following remedies: 

 
a) Complete bed rest 
b) Good supply of oxygen 
c) Steroid 
d) Diuretics 
e) Antibiotics 
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Her condition improved on the above treatment. She regained 
consciousness by July 10th, was evacuated to Delhi and left for 
Germany on July 15th. 

Remedies and avenues for further investigation 
It has been observed that occasionally a healthy young man is more 
vulnerable to high altitude whereas an old man with a weak physique 
has amazing immunity against the disease. Sometimes native children 
suffer from high altitude sickness after a visit to sea-level areas. A 
seven and half year-old Ladakhi child suffering from High Altitude 
Pulmonary Edema was a patient of Physician Norboo and recovered 
after six days. 

Similarly, army personnel, stationed at Leh, experience high 
altitude sickness more than their female counterparts and family 
members. The investigation of the role of changing lifestyles and the 
increase in high altitude problems is a particularly important area for 
study. Diet is another area for further research. 

Poverty, illiteracy and lack of awareness of high altitude 
maladies among these labourers and tourists are significant risk 
factors which require stringent directives from the tourism department 
and the international labour organisation. The study pin-points 
vulnerable seasons and routes in this part of the Himalayas. Know-
ledge of these factors and taking precautionary measures can prove 
beneficial in planning preventative and rescue measures. 

The distribution of leaflets about the prevention of Acute 
Mountain Sickness in different languages by the tourism department 
and travel agencies will go a long way towards preventing this 
potentially fatal disease. This information should be made available in 
the country of origin of the tourists so that the compulsory rest for a 
minimum of the first 36 hours at high altitude can be recommended. 

 
 
 

 


