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Many species of Sausstirea grow in the Hima- 
layas at an altitude ranging" from 2,000 feet to 

13,000 feet above the sea level. The only species 
which has been used for its medicinal properties 
i;: S. lappa which grows in the North-Western 

portion of the Himalayas, especially on the moist 
slopes of the mountains round the valley of Kash- 
mere. That is why among its various names one is 
Kashiiicra which means coming from Kashmere. 
The plant is well known both in the Ayurvedic 
and Tibbi medicine. It is called kill, kot, kushi 
(costus) or patchak in Hindi (Sanskrit?Knshta 
or Kashmirja) and hist in Arabic and Persian. 
For a long time a good deal of confusion existed 
a* to which one of the large number of species ot 
costus was used for its medicinal properties by 
the ancients, but Falconer has proved beyond 
doubt that the root of Aucklandia costus?now 
known as Saussurca lappa?was the species. The 
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plant grows as a very stout herb with large heart- 
shaped leaves, animal stem and thick perennial 
roots which are dug up in the months of Septem- 
ber and October and are exported to Calcutta and 
Bombay in large quantities. From there the root 
is shipped to China and the Red Sea, and is use.i 
as a spice, as an incense and medicinally. So 

great is the demand that the Kaslnnere State 
authorities have started on a large scale nurseries 
and plantations of it under the Forest Depart- 
ment, and it is a great source of revenue to the 
State. The root has a peculiar aromatic fragrant 
smell which resembles that of orris root, and a 
bitter pungent taste. The uses of this root have 
been summarised by Baden Powell in his 

" 

Punjab 
Products " in the following terms :? 

1. " 

Dried and powdered as the principal 
ingredient in an astringent stimulant ointment, 
applied to severe ulcerations. 

2. Dried and powdered as a hair wash. 
3. As a stimulant in cholera; an infusion made 

of cardamoms 1 dr., fresh kut 3 drs., water 
4 ounces. One ounce every half hour. It is 
doubtless a powerful aromatic stimulant, and 
would be serviceable in any spasmodic disease. 

4. It is universally employed by shawl mer- 
chants as a protector of Kashmere fabrics from 
the attacks of moth and other vermin. 

5. The dried root is an agreeable fumigatory 
and yields excellent pastilles which burn fairly 
well. 

6. It is exported in enormous quantities to 

China, where it is used as an incense. In every 
hong it is found; no mandarin will give audience 
until the patchak incense smokes before him; in 
every joss-house it smoulders before the Tribudn 
diety; in every floating junk in the Chinese rivers, 
?the only home of countless hordes,?Buddha's 
image is found, and the smoke of the patchak reli- 
giously mends its way heavenwards It 
is said to have the power of turning grey hair 
black. Carminative, stimulant, antiseptic, prophy- 
lactic, astringent, sedative, and insecticidal pro- 
perties are referred to this remedy. "The Chinese 
apply it with musk to aching teeth." 

The root is smoked in parts of India and in 
China as a substitute for opium. 

Chemistry of S. lappa. 

The drug was analysed by Schimmel and Co. 
(1892) who found that it contained 1.0 per cent, 
of essential oil with a strong fragrant and pene- 
trating odour. Later, Semmler and Feldstein 
(Ber, 47,1914,2433,2687) made a thorough study 
of this oil. It has a specific gravity of 0.982, a 
rotatory power of 15? 20' in a 100 mm. tube. 
Its boiling point is 275? C. and above 315? C. the 
oil decomposes, giving a vapour with a very dis- 
agreeable odour. Little or no attention has been 
paid to the other constituents of the root, though 
mention has been made of the presence of small 
quantities of an alkaloid. Dr. Sudhamoy Ghosh 
in collaboration with Mr. Nihar Ranjan Chatter- 

jee made a complete analysis of the dry root, 
which was kindly supplied by the Kashmere State- 
authorities. They found that besides the essential 
oil, and the alkaloid, there was a body of glucosi- 
dal nature in fairly large quantities. The com- 

position of the root according to this analysis is 

as follows:? 

1. Essential oil . . 0.86 per cent. 

2. Alkaloid . . 0.2 per cent. 

3. Glucoside . . Kxact proportions not 

yet determined. 

4. Resins .. 8.3 per cent. 

The details of this work will be published sepa- 
rately. 

Pharmacological action of S. lappa (kutJi). 
We tested the action of the three active princi- 

ples separately. On undifferentiated protoplasm 
the essential oil has a markedly toxic action, but 
the action of the alkaloid is not so pronounced, 
and the glucoside has little or no action at all in 
this direction. In concentrations of 1 in 2,000 
the essential oil kills Paramecium candatum 

instantaneously; 1 in 5,000 solutions slow the 
movements rapidly, the paramoecia crawl along 
the bottom, move in circles and die in less than 
5 minutes. 
Even a dilution of 1 in 10,000 produces a defi- 

nite effect; the movements of the ciliate become 

sluggish and some of them die in 10 minutes. 
The alkaloid in a concentration of 1 in 400 kills 
the paramcecia and 1 in 1,000 produce slowing 
and death in 10 minutes, but this was probably 
due to the acid reaction of the salt of the alkaloid 

and not to any inherent property of the alkaloid. 
W.e also tried the bactericidal properties of these 

bodies on staphylococcus albus and aureus strep- 
tococcus, B. coli and B. diphtheria;, and the re- 
sults are given in the following table. 

Bactericidal action of Kuth essential oil. 

ttcvt Approximate Organism. ! dilutions. 

Streptoceoccus pyogenes aureus i 4- -f 
Staphylococcus aunus and albus ; + 1 

B. coli ... ... ... ! i | -j_ 
B. diphtheria; .. .. } ? ; 

+ No growth : ? inhibition : ?no effect on growth. 

The alkaloid?except in concentrations of 1 in 
500?produced very little effect. These experi- 
ments show the strong antiseptic and disinfectant 
properties of the essential oil against streptococci 
and staphylococci, and one can understand why 
the drug is used in the form of an ointment 
against boils, ulcers, wounds, etc. 
Externally.?The essential oil has a strong 

fragrant, aromatic smell. The odour is very 
penetrating and adheres for a long time to the 
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part on which it is applied. The Chinese use it 

largely as a scent. The oil is only slightly irri- 
tating, when applied to the skin and mucous mem- 
brane. Subcutaneous injections of this oil, as 

well as those of the alkaloid and glucoside, produce 
no irritating effects. 

Internally.?The extract made from the root 
has a pungent bitter taste in the mouth. In the 
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stomach it gives rise to a feeling of warmth; the 
powdered root has a similar effect. After large 
doses, 10 to 20 c.c. of the extract (1 c.c. = 1 gm. 
of the root) the patients may complain of a feel- 
ing of discomfort in the abdomen, lasting t'or 

several hours, and sleepiness. No other unto- 

ward effects were noticed. The drug has mild 
carminative properties but does not produce any 
increase of intestinal peristalsis or purgation. On 
the isolated intestine of rabbits the effect of the 

essential oil in approximate dilutions of 1 in 

120,000 to 1 in 60,000 is to inhibit the movements; 
the rhythm is interfered with and the peristaltic 
movements become irregular. The alkaloid pro- 
duces an increase of tone and amplitude, the 

glucoside inhibits the movements without inter 

fering with their rhythm. Intravenous injections 
of these active principles in small doses have no 
effect on the peristaltic movements. Intestinal 

volume, however, shows a definite increase, pro- 
bably due to vaso-dilation (sec graph I). The 

spleen and kidney volumes also show some in- 

crease, indicating that the effect probably involves 
the whole of the splenic area. Section of the 

vagi does not alter these effects in any way. 

Circulatory System.?Intravenous injections of 
a saturated solution of the essential oil in saline 

(2 mgm.) cause a slight rise of blood pressure, 
which is not steady but often shows slight oscilla- 
tions. The glucoside produces a small but per- 
sistent rise of blood pressure and a slight increase 
in the amplitude of the heart beats. This effect 
is very much more marked in some animals than 
in others. The alkaloid has hardly any action on 
the blood pressure. Section of the vagi produces 
no alteration in these effects. On the perfused 
isolated heart of the rabbit both the alkaloid and 
the glucoside have a stimulating effect, the ampli- 
tude being increased without alteration in the 

rhythm; there is some after-depression in the case 
of the alkaloid. Weak concentrations of the 
essential oil, i.e., approximately 1 in 10,000 to 1 
in 15,000 are depressing, but the effect soon 

passes off. (see graph II). 
From these experiments the use of this drug 

as a stimulant in diseases like cholera and typhus, 
where the circulatory system is much depressed, 
can be comprehended. The alkaloid and giiico- 
side stimulate the heart directly and the essential 
oil probably acts reflexly, giving rise to pre^or 
effects. 

Respiratory System.?Both the essential oil and 
the glucoside given intravenously have a slight 
though a definite broncho-dilator action. This 
was much more marked as a rule in the dog, 
which is essentially a vagotonic animal, than in 
the cat, which is sympatheticotonic. This effect 

disappears when the vagi are cut. It would 
appear therefore that the drug acts by inhibiting 
the increased tone of the vagus which occurs in a 
class of asthmatics and hence its reputation in the 
treatment of this disease. The alkaloid has no 

action in this respect. Inhalation of the oil in 
animals under anaesthesia produces no effect on 
the bronchial musculature. The drug has a well 
marked expectorant action. 

G enito-U rinary System?'The essential oil is 
partly excreted by the kidneys and we are enquir- 
ing into its antiseptic properties in the turine. 
The liquid extract given internally has a marked' 
diuretic effect; in one of our cases, a boy aged 
13 vears, the quantity of urine rose from 20 to 
70 ounces. The kidney volume is slightly increas- 
ed, owing to vaso-dilation. None of the active 
principles have any noticeable effect on the isola- 
ted uterus of the rabbit or the guinea-pig. 

Central Nervous System.?No effect is seen 
with ordinary therapeutic doses; larger doses of 
the extract produce giddiness, headache and sleepi- 
ness, due probably to depressing effect of the 
essential oil on the central nervous system. When 
smoked, the drug produces some stimulation which 
lasts a few minutes; soon the patient feels dizzy 
and sleepy and this depression lasts several hours. 
Larger amounts are said to produce narcosis like, 
opium smoking. 

Clinical Trials.?From the earliest ages, the 
drug has been used in India in a variety of condi- 
tions. In Ayurvedic medicine it is used as a 

tonic, and as an aphrodisiac and in diseases of the 
respiratory tract, especially asthma. 
We are informed by Mahamohopadaya Kabi- 

raj Gana Nath Sen, m.a., l.m.s., that it is extolled 
for the treatment of malaria in the Atherva-Veda. 
Tibbi writers recommended it against rheumatism, 
in persistent hiccough and as an anthelmintic. 
The therapeutic properties of the drug and the 
claims made regarding it are under investigation 
and will be published in detail later. More work 
is necessary before any definite conclusions can 
be arrived at. We will briefly refer however to 
the results obtained so far. 

The drug is recommended in spasmodic condi- 
tions of the respiratory passages, especially when 
the bronchial musculature is contracted. The 
rationality of this view is borne out by our ex- 
periments on animals. A large class of asthma- 
tics in India come under the category of vagoto- 
nics. In these patients the action of the vagus 
is increased, owing to certain causes, producing 
spasm of the bronchial musculature and vaso-dila- 
tion of the bronchial mucosa, which give rise to 
asthmatic attacks. These effects can be relieved 
by giving atropine, which diminishes the vagus 
action, or adrenalin, which stimulates the antago- 
nistic 'action of the sympathetic. Both these drugs 
have obvious disadvantages. The kuth root 
appears to have a marked and lasting effect in 
decreasing vagal tone and at the same time relieves 
the congestion of the bronchial mucosa by its ex-, 
pectorant action, which, at any rate, is absent in the 
case of atropine. So far it has proved to be a. 
very useful drug in these cases. We have tried 
the alcoholic extract in a series of cases of asthma 



544 THE INDIAN MEDICAL GAZETTE. [Nov., 1924. 

and found that it not only had a remarkable effect 
in relieving the spasms, but it also prevented re- 
currence of attacks, loosened the phlegm and 
cleared the respiratory passages. A patient in 
the hospital who was so bad that he could not 

sleep at night without an injection of adrenalin, 
when put on 2 to 4 drms. of the extract three 
times a day, had no recurrence of attacks while 
the drug was being administered. All our asthma- 
tic patients benefited under this treatment. In 
one case of persistent hiccough in which we fried 
the extract, the patient was markedly relieved. 
In Tibbi medicine it is recommended for rheuma- 
tism and much stress is laid on its anthelmintic 

properties. In collaboration with Drs. McVail 
and A. K. Mookerjee of the Hookworm Research, 
the drug was tried in the Carmichael Hospital for 
Tropical Diseases on cases of hookworm, Ascaris, 
Trichuris and Taenia infections. It was given hi 
the form of powdered root, and as alcoholic ex- 
tract ; magnesium sulphate being given 2 to 3 hours 
afterwards. In some cases giddiness and head- 
ache occurred, but very few worms were expelled. 
As an anthelmintic the drug is of little value. 
This was borne out by our experiments with some 
of these entozoa in vitro; the parasites kept alive 
and active for hours in very concentrated solutions 
of the active principles. Dr. Muir, in charge of 
the Leprosy Research, very kindly tried the 

powdered root and the essential oil locally in some 
cases, of leprosy, but no benefit resulted. 

Conclusions. 
1.- The active principles of Saussurea lappa 

are (a) an-essential oil; (b) a glucoside; (c) 
an alkaloid. 

2. The essential oil and the glucoside are 
pharmacologically active bodies. The alkaloid 
is less active. 

3. The essential oil has strong antiseptic and 
disinfectant properties especially against th^ 

streptococcus and staphylococcus; the alkaloid 
and the glucoside have little or no effect in this 
direction. 

4. The glucoside causes a small but a persis- 
tent rise of blood pressure; the essential oil does 
this to a lesser degree. 

5. Both the glucoside and the essential oil have 
a slight but a definite broncho-dilatory effect. 
The alkaloid is inactive in this respect. 

6. The powdered root and the alcoholic extract 
are expectorant and are beneficial in asthma. 

They cut down attacks and reduce their frequency. 
7. The drug has no anthelmintic properties. 

We have much pleasure in expressing our 

gratitude to Dr. Sudhamoy Ghosh, m.sc. (Cal.), 
d.s.c. and Mr. Nihar Ranjan Chatterjee, m.sc., 
who carried out the analysis of this root. Thi? 
involved very hard work extending over a year, 
and the details will be published by them separate- 
ly. ? To Dr. -A. K. Mukerji, Assistant to the 
Hookworm Research Worker, we are grateful 

for trying the drug in cases infected with intesti- 
nal parasites. 
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