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Introduction : For the past few 
years, Rauwolfia serpentina—a drug 
used for centuries in the native medi-
cine of India—has been studied in-
tensively by chemists and pharmacol-
ogists. The several varieties of Rau-
wolfia have yielded a large number 
of alkaloids of which reserpine ap-
pears to be the most valuable thera-
peutically. Already this drug has 
found extensive use in psychiatry due 
to its rather unique sedative action. 
In addition, reserpine, as well as 
whole extracts of Rauwolfia and alka-
loidal concentrates, have been found 
very useful in the management of 
hypertension. In milder cases, Rau-
wolfia preparations may be used 
alone. In more severe cases, they are 
used in conjunction with more power-
ful hypotensive agents such as hexa-
methonium and veratrum alkaloids. 
Its so-called tranquilizing properties 
make it particularly suited to the 
treatment of those cases of hyper-
tension in which psychological fac-
tors are very prominent. (1) 

A large number of alkaloids are 
present in the whole extracts and al-
kaloidal concentrates used clinically, 
and many of them are mutually anta-
gonistic in some of their actions. It 
is therefore, important that the in- 

dividual alkaloids be studied, not only 
for the purpose of establishing the 
presence or absence of therapeutic-
ally useful properties, but also to de-
termine their possible influence on 
both the desirable and undesirable 
actions of reserpine. There is little 
doubt that the clinical usefulness of 
the whole extracts and alkaloidal 
concentrates is due to the presence 
of reserpine. None of the other al-
kaloids possess the unique central 
sedative properties, characteristic of 
this compound. It is logical to sup-
pose, however, that the presence of 
the other alkaloids is not without 
influence. Several are known to ex-
ert a potent hypotensive action in 
experimental animals (2 - 7) ; some 
are central stimulants, (8 - 10) ; and 
nearly all exert some influence on 
smooth muscle structures (7 - 12). 
Pure reserpine has been reported to 
possess a therapeutic effectiveness 
ratio of about 1000to 1 compared 
with the whole root (13 - 15) . 

The mechanism by which reserpine 
produces its antihypertensive effect 
has not been completely established. 
It seems almost certain that it is in-
timately associated with its sedative 
action—an action which in itself is 
not well understood. The drug is not 
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a rapidly acting, potent antihyperten-
sive compound ; its effect on blood 
pressure are manifested rather slow-
ly. The autonomic nervous system ap-
pears to be clearly involved, and the 
opinion has been expressed that res-
erpine acts primarily on the hypotha-
lamus with a resulting inhibition of 
reflex sympathetic activity (16). It 
possesses no ganglionic blocking nor 
peripheral adrenolytic activity (14) . 
Even before a significant fall in blood 
pressure occurs, reserpine suppresses 
those pressor responses mediated 
through the central nervous system, 
e.g. those due to carotid occlusion and 
central vagus stimulation (16). 

Materials and Methods: The alka-
loid3 that are being studied in this 
laboratory — chandrine, serpakrine, 
and raubrine — have been isolated 
from the Bengal variety of Rauwolfia 
serpentina. Their chemical structures 
have not yet been completely estab-
lished. Freshly prepared aqueous 
solutions of hydrochloride salts have 
been employed throughout. To date, 
they have been examined for acute 
toxicity, and for their effects on 
blood pressure and gastrointestinal 
activity. In studies on acute toxicity, 
the compounds were administered in-
traperitoneally to mice and intraven-
ously to rabbits, and the usual obser-
vations on behaviour, pupil size, res-
piration and so forth recorded. For 
blood pressure studies, cats and dogs 
were used exclusively. Cats were 
anaesthetized with either 100mg. per 
kg. of chloralose or 1 gram per kg. 
of urethane. Dogs were anaesthet-
ized with 30 mg. per kg. of sodium 
pentobarbital given intravenously. A 
tracheal cannula was inserted, and  

either the left common carotid or 
femoral artery cannulated for record-
ing arterial pressure with a mercury 
manometer. Drugs were administer-
ed via a cannula inserted in a femoral 
vein. For eliciting pressor responses, 
adrenaline (4 micrograms per kg.), 
or nicotine (15 micrograms per kg.) 
were injected intravenously. The car-
otid sinus reflex was elicited by 45 
second occlusion of the carotid arter-
ies caudad to the sinus. The actions 
ongastrointestinal activity were stud-
ied both in vitro and in vivo. Excised 
segments of rabbit jejunum and 
guinea pig ileum were suspended in 
Tyrode solution maintained at 37.0°C 
and aerated with a 95 percent 0 2  - 5 
percent CO, mixture. Drugs were 
added to the 100 ml. bath to make the 
desired final concentration. Activity 
was recorded by means of a fron tal 
lever writing on smoked paper. 
Acetylcholine and barium chloride 
were employed as neurotropic and 
musculotropic spasmogens respective-
ly. For studying gastrointestinal ac-
tivity in vivo, cats were anaesthetized 
with chloralose, and the intestine ex-
posed by a midline incision. A 10 cm. 
length of jejunum was chosen and a 
ligature tied around the proximal end. 
At the other end, a T-piece was in-
serted and the loop of jejunum thus 
formed was filled with fresh corn oil. 
Care was taken to insure that the 
pressure (8 to 10 ems.) did not 
change throughout the experiment. 
The other end of the T-piece was con-
nected to a tambour, and the move-
ments recorded on smoked paper, 
using a 10:1 magnification. Drugs 
were injected into a cannulated fem-
oral vein. 
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Results: Acute Toxicity. Neither 
chandrine nor serpakrine exert any 
profound action on the central ner-
vous system in doses below 75 mg. 
per kg. In mice, doses in excess of 
100 mg. per kg. cause increased ir-
itability and convulsions from which 
the animals recover provided fixation 
of respiratory muscles does not occur 
during convulsive seizures. In sur-
viving animals, recovery appears to 
be complete in 4 to 6 hours. In rab-
bits, doses of this magnitude produce 
serious respiratory embarassment. 
This can be effectively combatted by 
nalorphine. If adequate respiration 
can be maintained, animals recover 
completely. Raubrine is much more 
toxic, producing respiratory paraly-
sis in doses about one-tenth those 
of serpakrine or chandrine. In the 
rabbit, all three alkaloids produce a 
transient miosis. A miotic effect is 
characteristic of resperine, but with 
that drug the effect is very pro-
longed. 

Effects on Blood Pressure: All 
three alkaloids exert a hypotensive 
action in anesthetized cats and dogs. 
As shown in fig. 1, following the 
intravenous administration of 5 mg. 
per kg., the blood pressure falls 
sharply. This is followed by a grad-
ual return to a level somewhat below 
the original pressure. The depres-
sor action is seen even after bilateral 
cervical vagotomy and atropiniza-
tion, and is not abolished by the 
previous administration of the anti-
histaminic compound, phenergan, as 
shown in fig. 2. The pressor response 
to injected adrenaline or nicotine is 
not altered, but due to carotid occlu-
sion is markedly suppressed. Similar  

effects on blood pressure are pro-
duced by chandrine, serpakrine, and 
raubrine. 

Gastrointestinal Actions: The action 
of chandrine on gastrointestinal ac-
tivity are in distinct contrast to those 
of the other two alkaloids. On the 
excised guinea pig ileum, chandrine 
(1:10 5 ) augments both tonus and 
contractility and the action is atro-
pine-resistant. It frequently initi-
ates rhythmic movements in seg-
ments not exhibiting spontaneous 
activity. As shown in Fig. 3A, the 
application of a solution of raubrine 
(1:10 5 ) to the isolated rabbit jeju-
num results in a rapid and profound 
fall in tonus with a concomitant dim-
inution in contractility. The actions 
of these alkaloids on isolated intes-
tinal preparations is readily revers-
ible. An antiacetylcholine action of 
raubrine on the guinea pig ileum is 
clearly shown in Fig. 3B. The first 
three contractions show the response 
to acetylcholine (1 :10 7 ). The last 
two contractions show the response 
to the same concentration of acetyl-
choline, following 3 minute exposures 
to raubrine (1:10 5  and 1 :5 x 10 4) re-
spectively. The inhibitory action is 
non specific since the spasmogenic 
action of barium chloride is also sup-
pressed. The action of serpakrine is 
similar to that of raubrine. This 
antiacetylcholine action has also been 
observed in intact animals. In rats 
given intraperitoneal injection of 5 
mg. per kg. of serpakrine, the secre-
tion of "bloody tears" (chromodacry-
orrhea) which follows the injection 
of the choline derivative, mecholyl, in 
untreated animals, is not seen. 
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Conclusion : None of these three 

bases exert a sedative action on the 
central nervous system. The unique 
type of sedation produced by reser-
pine appears to be peculiar to that 
alkaloid alone. It has not been re-
ported for any of the other alkaloids 
of Rauwolfia studied thus far. Chan-
drine, serpakrine and raubrine all 
exert a depressor action in anaesthe-
tized animals. The locus of this 
action has not yet been determined. 
However, it would appear to be medi-
ated through a mechanism different 
to that by which reserpine brings 
about a fall in blood pressure, since 
the hypotensive action of that drug 
is intimately associated with its cen-
tral sedative properties. These al-
kaloids do not exhibit ganglionic 
blocking or peripheral adrenolytic 
activity, nor does their depressor 
effect appear to result from hista- 

mine liberation. Studies in progress 
are designed to attempt to determine 
the site of action. Of the three al-
kaloids, sepakrine seems to be the 
most promising. It possesses both 
hypotensive and spasmolytic proper-
ties, both effects being produced by 
doses well below those required to 
elicit toxic signs. Chandrine is 
equally as potent in its depressor 
action, but tends to stimulate gastro-
intestinal motility. The action on the 
intestine in vivo, however, is neither 
marked or prolonged, and spasm has 
never been observed. The results of 
this study so far seem to emphasize 
the importance of investigating in 
detail the pharmacological actions of 
the individual alkalodial constituents 
of Rauwolfia serpentina. Diametri-
cally opposite actions may be pro-
duced by the various bases, and there 
is wide variation in the toxicities. 

Fig. 3A 
The action of raubrine on the isolated rab-

bitjejunum. At 1, raubrine 1:10 5. Time 
15 seconds. 

Fig. 3B 
The antiacetylcholine action of raubrine on 

the isolated guinea pig ileum. At dots, 
acetylcholine 1:10 7. Between third and 
fourth contraction, exposure to raubrine 
1:105. Between fourth and fifth contrac-
tion exposure to raubrine 1:5 x 10 4. Time, 
15 seconds. 
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PLEXONAL 
Composition 

Sodium barbitone - 
SodiumPhenobarbitone -
Sodium Sandoptal -  - 
Scopolamine hydrochloride 

"Dihydroergotamine-Sandoz" 

45 mg. (gr 3/4) C.N.S. sedative 
15 mg (gr 1/4) C.N.S. sedative 
25 mg (gr 3/8) C.N.S. sedative 

0.08 mg (gr 1/800) C.N.S. and 
parasympathetic sedative 

0.16 mg (gr 1/400) C.N.S. and 
sympathetic sedative 

Action 
PLEXONAL is a sedative with a wide spectrum and therapeutic margin, 

acting predominantly on the central nervous system. Excellent sedation 
is obtained with submarginal doses of the individual ingredients. This 
explains the absence of undesirable side-effects and after-effects even upon 
administration of relatively large doses of PLEXONAL over a prolonged 
period of time. 

Indications 
All conditions of central excitation of mild to medium severity, especially 

in presence of over-activity of autonomic functions :—Anxiety neurosis, 
psychic tension, apprehension, psychomotor excitation, emotional liability, 
night terrors, insomnia due to any cause except pain. 

Average dosage 
As a daytime sedative: 1 tablet 3 or 4 times daily. 
As a hypnotic: 2 to 4 tablets 1/2 hour before retiring. 

SANDOZ 
PHARMACHEUTICALS 

DIVISION OF SANDOZ (CANADA) LTD, 
MONTREAL, 1 


