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ON PITURI. By SYDNEY RINGER, M.D., and WTLLIAl\,f 
MURRELL, 1\1:.R.C.P.; Lecti1.,re1· on Practical Physiology at the 
Westniinste1· School of jJfedicine, and Assi _stc1.,nt Physician to the Royal 
H ospitnl for D1'seases of the Chest. 

QUITE recently a student of University College, London, ,vhose name 
,ve have unfortunately forgotten, gave us a s1nall packet containing a 
few twigs and broken leaves of the powerful and interesting drug Pituri. 
These ,ve placed in Mr Gerrard' s hands, and he kindly n1ade first an 
extract fron1 which he obtained a 1ninute quantity of an alkaloid, and 
,vith this he n1ade a solution containing one part of the alkaloid to 
t,venty of water . 

. Baron ~lueller, fron1 an exan1ination of the leaves of pituri, is of 
opinion that it is derived fro1n Duboisia Hopwoodii. Pituri is found 
growing in desert scrubs from the Darling River and Barcoote to West 
Australia. The natives, it is said to fortify themselves during their 
long foot n1arches, chew the leaves for the same purpose as Cocoa leaves 
are used in Bolivia. Dr G. Bennett in the New South Wales ~Iedical 
Gazette, May, 1873, says Pituri is a sti1nulating narcotic and is used 
by the natives of New South Wales in like manner as the Betel of 
the East. It see1ns to be a substitute for tobacco. 

It is generally met with in the fonn of dry leaves, usually so pulver
ized that their character cannot be n1ade out. · 

The use of pituri is confined to the n1en of a tribe called Mallutha. 
Before any serious undertaking, they chew these dried leaves, using 
about a tea-spoonful. A few twigs are burnt and the ashes mixed with 
the leaves. After a slight mas~ication the bolus is placed behind the 
ear (to increase it is supposed its strength), to be again chewed fron1 
time to time, the whole being at last swallowed. The native after 
this process is in a sufficiently courageous state either to transact 
business or to fight. When indulg ed in to excess, it is said to induce a 
condition of infuriation. In persons not accusto1ned to its use pituri 
causes severe headache. 
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In a paper read before the Queensland Philosophical Socjety in 
.March, 1872, Dr Bancroft described so1ne experi1nents made with an 
infusion, and attributes to the drug the following effects: 

I. Period of prelin1inary excitement from apparent loss of inhibi
tory power of the cerebrum, attended in cats and clogs with rapicl respi
ration, vomiting, and profuse secretion of saliva. 

II. Irregular 1nuscular action followed by general convulsions. 
III. Paralysis of the respiratory function of the medulla. 
IV. Death, or 
v. Sighing respiration at long intervals. 
VI. Rapid respiration and returning consciousness. 
VII. Normal respiration and general torpidity not unattended with 

danger to life. 

We began our investigations on August 16, by injecting under 
the skin of a small cat one minim of the 1 in 20 solution. In three 
:rµinutes the cat staggered while walking. In seven minutes the ani1nal 
could walk though badly; it lay do-wn on the table. In eight minutes 
it -was still weaker, so that when lying do,vn it let its head rest on the 
table. The breathing ,vas 32 per 1ninute and laboured, but the mucous 
membrane of the mouth was not at all livid. In nine minutes we 
observed muscular cutaneous twitching. In thirteen minutes it seemed 
sleepy, but could see, hear, and feel, distinctly. In fifty minutes it 
could still walk but rolled a good deal, and the 1nuscular weakness ,vas 
shown by the ease ,vith which we could open its mouth. The mouth, 
,vhich at first became a little n1oister, was now decidedly dry. Respira
tions 20, rather deep. In 25 1ninutes the cat began to i1nprove, though 
the mouth remained a little dry; and in 30 n1inutes, ·,vith the exception 
of a little dullness, it had recovered. In 34 1ninutes ·we again injected 
two 1ninims of the solution. In one minute the breathing rose from 28 
to 36 per minute and beca1ne laboured. In four n1inutes the cat 
vomited violently and passed water. It becan1e also ,veak and stag
gered a little. In eight n1inutes the respirations were 44, and superficial. 
The cat walked badly and the 1nouth ·was a little dry. In twelve 1ninutes 
it seemed sleepy. In twenty minutes it still staggered on ,valking. 
The respirations had fallen to 28. The pupils ·were widely dilated, and 
the mouth was decidedly though not extremely dry, and the cat was 
drowsy. In 46 minutes the pupils were still dilated, and the 111011th 
rather dry, though in other respects the ani1nal had nearly recovered, 
but re1nained a little dull. 
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In this experi1nent the drng produced hnrriecl and laborious breath
ing. niuch 111uscular ·weakness with slight t,vitching. Slight dryness 
of the 111outh. Slight drowsiness and wide dilatation of the pupils. 
"\Ve were struck by the rapidity of the onset of the syrnptoms and their 
short duration, showing that the alkaloid passes readily through animal 
n1en1branes and is therefore readily absorbed and readily destroyed or 
excreted, probably excreted. 

v·v e then applied a s1nall quantity of the alkaloid solution to the 
right eye of a cat. In 40 111inutes the right pupil became rather larger 
than the left, and in 45 111inutes twice the size of the left; and in six 
hours the right pnpil was three ti1nes as large as the left. In twelve 
hours the pupils becan1e equal. Thus the drug widely dilated the 
pupil, but the dilatation lasted less than twelve hours. 

"\Ve next injected six n1ini111s of the 1 in 20 solution under the skin 
of a n1oderate-sized cat. In one 111inute it staggered 1nuch in ·walking, 
and the breathing beca1ne panting. In eight n1inutes the rnove1nents 
were quite stiff, the legs see1ned without joints -and the cat see1ned 
·walking with sticks not legs. The li1nbs were evidently rigid fron1 
strong 1nuscular contraction. The respirations were 130 in the 111inute, 
an4 the 111outh was covered with foa111, a few drops of saliva dropping 
on to the table. The 1nouth was very moist. In nine and again in ten 
n1inutes the cat vo1nited, and soon after passed water and defecated. 
The ears twitched a good deal and the third eye-lid was partially closed. 
In this state the anin1al continued ti.11 thirteen 1ninutes after the injec
tion, when all parts of the body twitched violently, the twitchings being 
brought on by tapping the ani1nal or gently pinching the skin, or even 
tapping the table or blowing on the animal. The 1nove1nents ·were not 
like tetanus, but consisted of numerous convulsive jerks of the li1nbs and 
trunk, the legs not being extended as in tetanus, nor the body curved. 
In fifteen n1inutes the animal lay on its side panting, the breathing 
being very superficial; it looked as if it were dying. In eighteen 1ninutes 
the respirations were 92 the 1ninute, ancl as before see1necl aln1ost entirely 
diaphrag1natic. In other respects the cat seen1ed in the sa1ne state. 
In twenty 111inutes the pupils beca111e widely dilated, the 1nontb con
tinued very n1oist and was covered with foan1. In 25 1ninutes the 
anin1al began to in1prove, having regained a little strength, and could 
raise its head. In 2G 1ninntes the respirations were 104, still diaphra.g1n
atic, but occasionally the cat took a deep costal inspiration. In 
32 1ninutes the twitchings and jerks began to grow less. In 38 
n1inutes there was considerable irnprove111cnt, for the cat. could n1ove 
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better. The mouth was now quite dry. In 42 minutefl the respirations 
,vere 68, and the pupils were almost fully dilated. The cat could now 
sit up, but the jerkings, though less persistent, continued. In 50 minutes 
the breathing was more costal and the mouth was moister. The cat 
could now sit up and licked itself. There was however still much 
muscular weakness~ In GS minutes it still staggered whilst walking, 
and so1ne twitchings occurr:,ed on tapping it. The pupils were dilated 
and the n1outh dry. In seven hours the ani1nal had nearly recovered. 
It was not at all weak, but slight twitching conld be induced on tapping 
the body or head with the forceps. The pupils were natural and the 
1nouth was moist. Next da.y the cat had quite recovered. 

In this experiment we had these additional symptoms : salivation 
followed by dryness of the mouth, and strong tonic rigidities of 
the li1nbs as well as powerful clonic twitching of all parts of the 
animal. 

We next experimented to ascertain if there ,vas any antagonism 
between · pituri and muscarin, similar to that between atropia and 
1nuscarin, on the frog's heart. We divided the cord of the frog opposite 
the occipito-atlantoid me1nbrane, and passed a wooden peg into the 
cavity of the skull, destroyiug the brain. We then open~d the chest 
and exposed the heart. We 1nade two experiments. In the first 
experi1nent, in two minutes after the application of a minute quantity 
of extract of muscaria to the auricles, the heart had aln1ost stopped, 
and only contracted very slightly at long intervals. ,v e then applied 
a small quantity of the solution of the pituri alkaloid, and in half a 
n1inute the heart beat strongly at 28 per n1inute; and in two mjnutes 
and a half, at 36 a minute, and for a long time after it continued to 
beat strongly. 

In our second experi1nent, after the application of the extract of 
n1uscaria, the heart completely stopped in wide diastole. We then 
applied the solution of pituri alkaloid, and in half a n1inute the auricles 
began to pulsate very feebly. In two n1i11utes and a half the ventricle 
began to contract, and in three n1inutes the heart was contracting 
strongly at 48 per n1inute, and so continued for an hour or longer, 
Leating well when we discontinued our observations. 

These experin1ents show that pituri, like atropia, is a powerful anti-
4ote to the action of n1uscarin on the heart. 

We next applied the pituri alkaloid to an exposed frog's heart, but 
found that it produced 110 obvious chancre unless it son1ewhat strencrth-

b ' b 

ened the contractions. 
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At this point, our stock of alkaloid beca1ne exhausted, and we were 
thus co1npelled to discontinue our investigations. 

As we had already shown that D1.tboisia myoporoides acts in n1ost 
respects like atropia, the fact of pituri being a solanaceous plant, 
and 1noreover a Duboisia, led us to expect that pituri would mani
fest the properties of atropia, and our experiments confirm this con
clusion. vVe find that pituri causes drowsiness, dilates the pupil, 
dries the n1outh, produces general weakness with convulsive twitchings, 
and antagonises the action of muscarin on the heart. It possesses, how
ever, two properties distinct from those of atropia ; it produces sickness 
and increases the salivary secretion, in large doses copiously, before it 
dries the n1outh. We 1nay here observe in passing that latge doses of 
hyoscya1nia n1ay induce nausea and sickness. Even in the properties 
in which pituri resembles, it still differs from, atropia. For atropia 
chiefly dries the n1outh, dilates the pupil, and these effects endure 
many hours, indeed with respect to the dilatation of the pupil even 
days; whilst only large doses produce drowsiness, general weakness, 
and twitchings; or quicken the respirations. On the other hand with 
pituri the earliest effect is manifested on the breathing, which becon1es 
q~1ick and shallow; then follows general weakness, anq. after large doses, 
severe muscular twitchings, ·whilst the pupil is far less dilated, and the 
dilatation lasts for a shorter tin1e than after atropia. Moreover pituri 
dries the mouth far less than atropia, and the dryness is preceded by 
an increased salivary secretion. 

It appears, therefore, that whilst the alkaloid of pituri retains the 
properties of solanaceous plants it differs somewhat from atropia. 
We suggest that it may be atropia slightly modified, so that its effects 
on so1ne of the anin1al structures are lessened, whilst on other struc
tures its effects are increased; that in fact its influence on secretion 
and on the pupil is lessened, whilst its effect in producing general 
·weakness and twitchings, and its influence on respiration, are greatly 
in tensifi eel. 

This 1noclificatio11 of atropia, this pituri alkaloid, is in its physiologi-
- cal effects, and therefore probably in che1nical constitution, allied to 

certain other alkaloids. This alliance will be better seen if we give 
first a sum1nary of the effects of pituri, and then of the alkaloids to 
which it seems affiliated. 

Pituri is-

I. Slightly narcotic. 
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II. It first salivates and then dries the mouth. 
III. It dilates the pupil when adrninistered internally or applied 

topically to the eye. 
IV. It is a powerful respiratory poison, and, according to Dr Bancroft, 

it kills in this ,vay-a conclusion which our experi1nents confirm, for 
our cat nearly perished through the action of the poison on respiration. 

v. It produces general weakness. 
VI. It produces violent twitchings of the ,vhole body. 

Gelsemiun1-

I. Is slightly narcotic. 
II. Salivates cats. 
III. Adn1inistered internally it contracts: applied topically it first 

contracts and then dilates the pupil. 
IV. It is a powerful respiratory poison. 
v. It produces general paralysis. 
vr. It paralyses and tetanizes frogs. 

Jaborandi-

I. Is slightly narcotic. 
II. It salivates profusely. 
III. Internally adn1inisterecl, or topically applied, it contracts the 

pupil. 
IV. It does not affect respiration. 
v. It produces n1uscular tren1blings. 
VI. It paralyses and tetanizes frogs. 

Through jaborandi pituri becomes allied to n1uscarin, which possesses 
the sa1ne actions as jaborandi, except that n1uscarin achninistered in
ternally contracts, but topically applied dilates the pupil. 

By means of pituri, therefore, we group into alliance alkaloids ap
parently so dissin1ilar as atropia and jaborandi, and atropia and 1nuscarin, 
two alkaloids ,vhich in most of their effects are antagonistic to those of 
atropia. 

The idea naturally arises that by slight n1odifications of an alkaloid 
its properties n1ay Lecome greatly changed and even reversed, without a 
corresponding change in its che1nical constitution. S01ne experi1nents * 
made by one of us on the daffodil and snowdrop and son1e other amaryl
lidaceous plants tend to support this hypothesis. The daffodil alkaloid 
from the bulb of the flo,vering pb,nt dried the 1nouth, checked perspi-

* An account of these will be publishec1 in the next number of this Journal. 
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ration, dilated the pupil, and acted in 1nost respects like atropia, but 
strange to say, the alkaloid derived fro1n bulbs gathered after the plants 
had finished flowering, profusely salivated, ·whilst it still retained its 
power to dilate the pupil. Here it ·would seein that by so1ne 1nodifi.ca
tion of the alkaloid its action on the salivary secretion becon1es reversed, 
,vhilst its action on the pupil beco1nes ·weaker. 

"\Vhat 1nay be the nature of the change in the co1nposition of the 
alkaloid, our investigations in no ·way help us to determine. It may be 
similar to that change whereby, as Dr Fraser has pointed out, strychnia 
when conv~rted into an ethyl compound loses its tetanizing action, and 
becomes a paralyser, though ·without undergoing change in its chemieal 
constitution, for ethyl-strycbniu1n gives the sa1ne chen1ical reactions as 
strychnia itself. 




