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Central Nervous System Stimulants
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Ceritral nervous system (CNS) stimulants are substances

which increase excitability. within various regions of the brain
or spinal cord. The prominent effects produced by many of
these dirugs are arousal and increased motor function which
result in subjective feelings of increased mental alertness,
decrensed fatigue, improyed concentration, increased energy
and motivation and an- elévation in mood. Excessive excita-
tion canlead to convulsions, and most, if not all, of thése drugs
produce seizures in a dose- dependent manner,

Excitability of the CNS réflects an intricate balance between
" excitatory and inhibitory activity within the brain. Stim-

ulants of the CNS directly or indirectly enhance excitatory -
activity or block inhibitory components. The excitatory trans-.

mitters, glutamate and aspartate, are important neurotransmit-

. ters at excitatory synapses where their actions are mediated .

through N-methyl-p-aspartate (NMDA) or non-NMDA (kai-
nate or AMPA/quisqualate) receptors. In contrast, gammas:
aminobutyric acid (GABA) and glycine are prominent inhibi-
tory neurotransmitters. The neuromodulator, adenosine, also
‘plays an irhiportant role in CNS excitation in that it canexerta
depressant action, most likely on the basis of its ability to
decrease impulse-generated transmitter release and to limit
excitation of postsynaptic elements by direct hyperpolariza-
tion. Many CNS stimulants produce excitation through their
.antagonism at GABA, glycine or adenosine receptors whereas
. others, the indirect- actlng wmpathqmunetlcs produce pro-
. nounced CNS stimulation by énhancing the actions of endoge-
‘neous catecholamines due to their ability to increase release

and/or prevent the uptake of endogenous catecholammes

(see Table 1).
The CNS stimulanis are rnuch less imporant ﬂierapeutlcaﬂy
than the CNS depressants, but they can produce dramatic
pharmacological effects and some [requently are abuséd.
For example, CNS stimulants (eg, methylphenidate) are among
the most commonly prescribed drugs for atlention deficit
disorders in children. The amphetamines or their analogs
~areusedin np.rcolepay, as adjunct therapy in atiention deficit

disorders and as appetite suppressants i obesily. The:

mild CNS stimulants, such as caffeine, are used in drug-
induced respiratory arldfor circulatory depression and vas-
cular headaches; caffeine also is used in a number of analge-
‘sic cormbinations. The strong CNS stimulants, such as
pentylenetetrazol and picrotoxin, have no established thera-
. peutic use since the therapeunc dose is very close to the
convulsant dose, -

A number of CNS stimulants -have therapeuncaﬂy useful
actions on other parts of the body, and a number of drugs not
included in this chapter stimulate the CNS when administered
in toxic doses. For example, caffeine, a classical central
nervous system stirnulant, has clinically useful actions on the
heart, blood vessels and kidneys. On the other hand, atro-
pine and ephedrine, drugs with primary actions on the periph-
eral autonomic nervous system, stimulate the CNS.

Only those drugs which have central stimulation as a pre-
dominant action are listed in this section.
whose central stimulant properties are secondary (atropine,
many sympathomimetic amines, nicotine, lobeline, carbon

- dioxide, cyanide, apomorphine and emetine) and those whose

Lo

- Aminophylline—page 971,

Those agents -
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_central stimulant properties are induced only withtoxic doses

(phenol, salicylates, local anesthetics, ergot alkaloids, etc) are
listed in other chapters. For convenience, the drugs de-
scribed are divided into three groups: xanthine derivatives,
psychostimulants and miscellaneous CNS stimulants.

Xanthme Derivatlves

Stmmlatlon of the CNS can be produced in man and animals
by a large number of natural and synthetic substances.
None, however, occupy as prominent a-place in the environ-
ment of man as do the xanthine derivatives. The most popu-
lar sources of these substances are the xanthine beverages,
which include coffee, tea, cocoa and cola-flavored drinks.

Coffee and tea contain caffeine, whereas cocoa contains

theobromine. The caffeine content of tea leaves (2 to 3%) is
highet than that of coffee beans (0.7 to 2.0%) but the bever-

ages as finally prepared contain aboqt equal amounts of this .

stimulant. Caffeine is present in amounts of about 100 to
150 mg/180 mL of brewed coffee; 60 to 80 rng/180 mL of

instant coffee; 40 to 100 mg/180 mL of tea and 17 to 55..

mg/180 mL of cola beverage. There is little doubt that the
popularity of these beverages depends on their stimulant ac-

. tion, although most people are unaware of any stimulation. .
Xanthine derivatives include caffeine, theobromine, theoph-

ylline and a number of related synthetic denvatnres, all of
which have similar pharmacological prapemez. that differ
markedly in the intensity of their actions in various structures,

For example, the stimulant effects of caffeine and theophyl-
line on the CNS and on skeletal muscle are ruch greater than
those of theobromine. Furthermore, theophylline surpasses
caifeine in its diuretic, cardiac and smooth muscular actions.

Therefore, in the therapeutic application of these drugs for a,

specific effect, side effects can be minimized and the desired
effect mtensmed by careful selection of the xanthine em-

" ployed.

The principal therapeutic application of caffeme isasa CNSI
stimulant. .Therefore, caffeine and its congeners which pos-
sess this effect will be discussed in this section. The princi-

_pal therapeutic use of theophylline and related compounds is

as a bronchodilator in the management of asthma. For this
reason theophylline derivatives are discussed in Chapter 56,
Respiratory Drugs. :

Cafieine:
1H-Purine-2,6-dione, 3.7-dihydro-1,3, 7-trimethyl-, Theine: N&

D6z (Bristol-Myers); Tirend (Noreliff Thayer); Vivarin (Beecham);
. Dexitac (Repubhc) Quick Pep (Thompson) . .

1,3.7- Trimethylxanthine [58- 08-2] CaH 1N 0, (194.19); mmohyd‘m&e_

[5?43 12-4] (212.21).
For the structural formula, see page 404. :
Preparation—Caffeine may be isolated from tea or coﬁee by boiling
with water in the presence of lime or magnesium oxide, which serves to
precipitate the tannins and some of the coloring matiter. After filtration,
the r:rude caffeme that sepnrates is rec:ysl.alllzed from hot water’ aﬂ.er
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Taole {—Various C!asses of CNS ht:muiams and
Representative Compounds/

Class - " Compound Mechanism
Xanthines . Caffeine. - Adenosine antagonist -
Theophylline Adenosine antagonist
Psvchostimulants Amphetamines Enhance actions of
Methylphenidate endogenous catecholamines
Cocaine ' ’
Mazindol
Pemoline
. - Diethylpropion ) . !
Miscellaneols - Bicuculline Competitive GABA antagonist-.
stimulants ‘Picrotoxin Non-competitive GABA
" ’ antagonist
Pentylenetetrazol - Non-competitive GABA
- ' antagonist
Strychnine - Competitive antagonist at
non-NMDA g]ycme receptor
Doxapram Unknown

treatment with decolorizing charcoal, A source of the commercial supply

is tea dust or sweepings. Increasing quantities of. caffeine are now ob-
tained as a by-product in the manufacture of *'decaffeinized coffee.”
alsn produced by methylation of theobromine (partial synthesis) and by
total synthesis [rom urea or dimethylurea by variations of Traube's classic
process (Ber 33 3052, 1900). The essential steps of a synthesis of

theophylline and caffeine from urea are shown below:
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Description—White powder or white, glistening needles, usually mat-
ted; odorless and has a bitter taste; pH (1% solution) 6.9; the hydrate is
efflorescent in air and loses all its moisture at 80°; when rendered anhy-
drous by drying, melts between 235° and 237.5°% pK, 13.9.

Solubility—1 g of anhydrous caffeine dissolves inabout 50 mL water, 6
L water at 80°, 75 mL alcohol, about 256 mL alcohol at 60°, about 6 mL
chloroform or 600 mL ether. Being a weak base, caffeine does not form
stable salts, and even its salts of strong acids, such as the hydrochlorideor
hydrobromide, are hydrolyzed readily by water. The solubility of caffeine

in water is increased by the presence of nrgamc acids or their alkali salts, .

eg, benzoates, salicylates, cinnamates or citrates and this is the reason for
the vee of several such nrrparations. .

Itis

Uses—Used orally as a mild ONS stimuldnt to aid in staying awake ang
to restore mental alertness in fatigued patients. In combination with

- ergotamine tartrate it is used to abort vascular headaches such as mj.

graine and cluster headaches. It oftenis used in combination with anajge.
sics (acetaminophen, aspirin, ete) for the treatment of mild pain.

i
. p s’ ts vince
its analgesic activity is suspect, such use is controversial.

It is used in

- combination with anthihistamines and other sedative agents to overcome

the sedative properties of such drugs; however, effective dosage for this
purpose has not been established adequately. It is used parenterally in
the form of caffeine and sodium benzoate for the treatment of respiratory .
depression-associated with overdosage of CNS depressant drugs (narcotic .
analgesics, alcohol, etc).  Because of the quéstionable benefit of such use
and its transient action. most authorities bélieve caffeine and other analep-
ties should not be used in these conditions and recommend other support..
ivetherapy. Finally, caffeine is used orally either alone or in combination
with other drugs (analgesics, diuretics, etc) to relieve tension and fiuid
retention associated with menstruation. In view of its minimal diuretic
action, its usefulness in this condition is questionable.

Caffeine and citrated caffeine are absorbed well fullowmg oral
administration. Absorption by the oral route is more rapid than that after
intramuscular injection.  Absorption from suppositories following rectal
administration is slow and erratic. Following the oral atministration of
‘100 mg bf caffeine (as in coffee); peak plasma levels of about 1.5 to 1.8
pg/ml are reached after 50 to 75 min, Following oral administration of
250 mg to ‘“caffeine-naive’ ' subjects, peak plasma levels of 4.2 to 26
pg/mL are reached in a mean time of 60 min. Therapeutic plasma
concentrations range from 6 to 13 pg/mL; concentrations > 20 pg/mL
commonly produce adverse reactions. The lethal concentration is > 100
wg/mL. Itisdistributed rapidly throughout all body tissues, readily cross-
ing the placenta and blood-brain barrier. Approximately 17% of the drug
is bound to plasma proteins. Plasma half: life is 3 to 4 hours in aduits..
Plasma half-life in neonates born of women given caffeine prior to delivery
has been estimated to be about 80 hr.  The drug is metabolized rapidly by
the liver to 1-methyluric acid, 1-methylxanthine and 7-methylxanthine,
About 10% is excreted unchanged by the kidneys. ‘

For many years it was thought that the stimulant actions of caffeine were
due to its inhibition of the enzyme phosphodiesterase in the brain and the
resulting accurulation and actions of cyclic 3',5'-adenosine monophos-
phate (c-AMP). However, several compounds which are more potent
than caffeine in inhibiting phosphodiesterase activity lack CNS stimulant
actions. Moreover, the concentration of caffeine needed to inhibit phos-
phodiesterase activity is 100 times greater than blood levels achieved after
caffeine. consumption. Rather, substantial evidence indicates that the
stimwlant actions of caffeine are due to its blockade of adenesine receptors,
Adenosine exerts prominent. presynaptic and postsynaptic inhibition f
neuronal activity Blockade of this inhibition by caffeine likely is respon-
sible for its stirnulant effects. .

In one double-blind clinical study, oral administration, of 250 mg of the
drug to nine healthy young non-coffee drinkers who had no coffee, tea or
cola in the previous 3 wk increased plasma renin activity 57%, plasma
novepinephrine 75% and plasma epinephrine by 207%; urinary normeta-
nephrine and metanephrine were increased 52 and 100% respectively;
mean blood pressure increased 14/10 torr within 1 hr; heart rate first
decreased and then increased,; and respiratory rate increased 20%.

Caffeine stimulates all levels of the CNS. In oral doses of 100 to 200
mg, it stimulates the cerebral cortex producing a more rapid and clear flow

. of thought, wakefulness or arousal in fatigued patients and improved

psychomotor coordination. Tts cortical effects are milder and of shorter -
duration than those of the amphetamines. In slightly larger doses, caf-
feine stirulates medullary vagal, vasomotor and respiratory centers, induc-
ing bradycardia, vasoconstriction and an-increased respiratory rate.

The drug exerts multiple effects onthe heart. . It hasa positive inotropic
effect on the myocardium and a positive chronotropic-effect on the sino-
atrial node, causing a transient increase in heart rate, force of contraction,
cardiac output and work of the heart. In doses in excess of 250 mg, the
centrally mediated vagal effects of caffeine may be masked by increased
sinus rates; tachycardia, eerasystoleq nr other vem.ricular arrhythmias
may result.

Caffeine, in normally ingested amounts, produces vasoconstriction of
blood vessels, presumably by blocking adenosine receptors located in the
smooth muscle of the vasculature. Itisthought that the vasoconstriction
of the cerebral blood vessels by caffeine contributes to its ability to relieve
headaches. * In the peripheral vasculature, caffeine ingestion results in
increased vascular resistance and a slight increase in blood pressure,
probably due to the action of caffeine on both the smooth muscle of the
vessels and on catecholamine release. : '

- Other pharmacolegical effects of caffeine include the following: it
stimulates yoluntary skeletal muscle, increasing the force of muscle con-
traction and decreasing muscular fatigure; it stimulates parietal cells,
increasing gastric acid secretion; it induces a mild diuresis by iricreasing
renal blood flow and glomerular filtration rate and decreasing proximal
tubular reabsorption of sodium and water; and it stimulates glycogenolysis
and lipolysis, bt “hn teamnannn fnland alin e ¢ mvrl wlagma lipids‘usuallj'
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, are not significant in normal patients. Repeated use of this substance

* may result in the development of tolerance to its diuretic, cardiovascular
and central nervous system effects.

This druzg and other xanthines may enhance the ca.rd:ac inotropic effects

- of beta-adrenergic stimulating agents and decrease the effect of

benzodiazepines. Because caffeinei ingestion restilts in reduced liver blood

flow, the metabolism and elimination of drugs which are elimin ed pnmar-

ily by hepatic metabolism may be slowed. The mgesnon (

_ cause a slight increase in urine levels ofvamllylmandellc_ 2

amines and 5-hydroxyindoleacetic acid. Since h.lgh

‘lylmandélic acid or catecholamines may result in a false

- of pheoch:omocﬁomorneuroblasmma, caffeine mtakeshom:ibeavotded

during these tests.

‘Acute toxicity involving caﬁeme has been reported only rarely
Overdosage usually is associated with gastrointestinal pain, mild delirium,
'insomnia, diuresis, dehydration and fever. More serious mnptoms in-
elude cardiac arthythmias and convulsions. “The acute lethal dose of

. caffeine in adults appears to be about. 5 to 10.g either m_travenqusly or
: urally Death has occurred in a child following oral ingestionof 3 g.

Prolonged, high intake may produce tolerance, habituation and psycho-
Abrupt discontinuation of the stimulant may result

logical dependence.
in headache, irritation, nervousness, anxiety and dizziness.

The ingestion of large amounts of combinations containing aspum and
caffeine has been associated with analgesic nephropathy, characterized by
_sten]e pyuria, asymptomatic bacteruria, pyelonephritis, papillary necro-
sis, interstitial fibrosis and nephritis.  The role of caffeine in the etiology
of this condition has not been established conclusively. For an indepth
review of !'The Health Consequenees of Caffeine' the interested reader is
referred to the interesting article by Sawynok and Yaksh (Pharmaco! Rev
45:43,1992).

Dose—100 to 500 mg; usual, 200 mg as necessary. )

‘Dosage Forms—Extended-Release Cﬂpsules 200 and 250 mg;
Tablets: 100, 150 and 200 mg.

Cﬂrated Catfieine

Caffeine citrate (1:1) [69-22-7]; a mixture of caffeine and citric acid

containing 50% CgHoMN,0s (anhydrous caffeine) and 50% CgHyO; (anhy-
drous citric acid). * B v L
Prepa.ration—’['he.fonnu]a of USP IX was
Caffeine .......... R R aEa it +bog
CHOCACI .. oovrarransrors L 3

~ Distilled Water, hot

Dissolve the citric acid in the hot dmtllled water, add the caffeine, and
evaporate the resuiting solution to dryness on a water bath, constantly
stirring towards the end of the operation. Reduce the product to 4 fine
powder and transfer it to well-closed containers. It is, however, usually
‘prepared by mixing equal proporiions of ﬁnely powdered anhydrous cai-
feine and anhydrous citric acid,

Description—White, odoriess powder; slightly bitter, a-"ld taste; ac;d
reaction.

Solubility—1 g in about 4 mL warm water, the caffeine gradually
precipitating on diluting the solution with an equal volume of water but
redissolving on further dilution with sufficient water.

Incompatibilities—Neutralization of the citric acid by alkalies or
alkaline salls will cause precipitation of caffeine ‘if in sufficient
concentration,. The alkali salts of organic acids may release gither caf-
feine or the free organic acid. “In'general it displays the :ncompaubihtles
of the citric acid which it contains.

Uses—See Caffeine. v

Dose—100 to 500 mg; usual, 300 mg as necessary

Drosage Forms—Tablets: 6": mg.

Caffeine and Sodium Benzoate Injection

A iterile solution of caffeine a.n;:l sodium benzoate in water for injection;

contains an amount of anhydrous caffeine (CgHoN40;) equivalent to 45 to -

52%, and an amount of sodium benzoate (C;H;Na0,) equivalent to 47.5 to
55.5%, of the labeled amounts of caffeine and sodium benzoate.
Description—pH between 6.5 and 8.5.
Use—See Cuffeine, page 1231.
- Dose—Parenteral, 200 mg to 1 g; usual, 560 mg, repeated as neces-
sary.
Dosage Form—Injection: 250 mg (Caffeine Anhydrous 125 mg and
Sodium Benzoate 125 mg) permL.

Dyphylline—page 972.

Oxtriphylline—page 972.

Theophylline—page 973.

Thecﬁphylhne Calcium Salicylate—see RPS- 1? page B75.

‘actions of endogenous catecholamines.
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Theophylline, Eph@drire Hydmmmnde and Phembm}ﬂ&r—
page 973.

Theophylline Otamine—see APS-18, paga. 868

_Theophyliine Sodium Bcetate—see RPS- -17, page 875.

Thwphyllin@ Sodium Glycinate—see RPS-17, page 874,

! ._Psycho&timulants

Most of the compounds included under this headmg are

_indirect-acting sympathomimetic drugs and are moye potent

central stimulants than the xanthine derivatives, These come
pounds (amphetamine and several of its analogs, cocaine,
mazindol, methylphenidate; see Table 1) do not stimulate
monoaminergic receptors directly, but rather.mcrease the
This is due to their
ability to inhibit the uptake of the catecholamine from the
synaptic cleft after release or to cause catecholarnine release. -
Because of their propensity to produce euphoria, many .of
these drugs are widely abused and are controlled substances.

“The approved use for most of these drugs is as anorectic

agents, although sevéral are used in the treatment of attention

_deficit disorders (methylphenidate, pemoline, amphetamine)

Or narcolepsy. (amphetamme) Given the abuse liabilify and
dependence potential of many of these compounds, the thera-
peutic use of these drugs should be monitored closely.
Anumber of drugs that stimulate the central nervous system
are promoted for treatment of hyperactive behavior in children.

"A degree of hyperactivity which is not acceptable, either at

heme or at school, often is accompanied by difficulty in leara-
ing and sometimes by other neurclogical sigms, such as
“clumsiness.” Although the usefulness of psychostimulant
drugs in treatment of “'hyperactivity'’ has been controversial,
there is a patient group with severe, persistent hyperactivity
and a short attention span that is likely to benefit from treat-
ment with these agents, The psychostimulants most fra-
quently used for this purpose mclude methylphenidaleiand
pemoline:

Amphetamine and methamphetamme are two oi‘ the most
potent sympathomimetic drugs with regard to CNS stimulation,
They can improve psychomotor performance and enhance
wakefulness, although it is questionable whether concentra-
tion in complex learning situations or judgemernt is iniproved, -
The effects of these amphetarmines are thought to be mediated
through cortical stimulation and possibly through stimulation
of the reticular activating system. The (S), or (+), isomer of
amphetamine is three to four times more potent than the (R),
or {—), isomer in elicitation of CNS responses (only the d
isomer of methamphetamine is available clinically). The
alerting effect of the amphetamines, their anorectic effect and
some component of their locomotor-stimulating action are

likely mediated by norepinephrine release. Some aspects of -

locomoetor activity, as well as euphoria, are due to dopamine

. release within the basal ganglia and the limbic system.

That the CNS stimulating effects of these compounds are
mediated through the catecholamines is suggested by findings -
in animal studies that inhibition of catecholamine synthesis

' prevents the behavioral activation produced by the drugs. In

humans, acute toxicity produces restlessness, dizziness,
tremor, hyperactive reflexes, talkativeness, irritability, weal-
ness, insomnia and fever. Larger doses can produce confu- .
sion, increased libido, anxiety, panic states, hallucinations
and psychotic behavior. Some of these effects may be due to

the release of b-hydroxytryptamine (5-HT) from serotonergic

neurons. Inaddition, theremay be pronounced cardiovascu-
lar and gastrointestinal effects. Excessive toxicity results in
convulsions, coma and cerebral hemorrhages.. See Chapter

57 for more discussion on the amphetamines,

Cocainie is also 2 potent sympathomimetic CNS stifnulant
with actions very similar to those of the amphetamines but
with a much shorter duration of action. * Coedine has local
anesthetic actions; however, its use for this purpose is limited,
having been replaced by synthetic local anesthetics which

have little CNS stimrtatinn  Tha imnnrtanss of rargine lies
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_and amphetamine.

* and learning ability in 70 to 80% of children with this disorder.
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in its abuse potential; it is currently one of the most widely
_abused drugs in the US. Seealso Chapters 47 and 68

Amphetamine Sulfate—page 986.

) Banzphetamine Hydrochloride—-—page 987.

Cocaine—page 1151.

" Deanol Acetaminobenzbate—see HPS 18, page 1136
it Dextroamphetamine Phosphate—see APS-18, pag9820

Dexlroamphetamme Suliate—page 987,

Diethylpropion—page 987.

Mazindol—page 992.
Methamphelamine—page 994.

* Methylphenidate Hydrochioride

2- Pipendlnearetlc acid, (R*, R*)-(+)-a-phenyl-, methyl ester,
hydroclﬂoride Ritalin (Ciba)

. 2
@-cn—.cn _ .

[298-59-9] Cl,nghoz,HCLrZGQ 7.

Preparation—2-Chloropyridine is condensed with phenylacetonitrile
and the'resulting «-phenyl-2-pyridinéacetonitrile.is hydrated 1o its coire-
spondingamide. The pyridine ring then is hydrogenated catalytically and
the amide converted to its corresponding carboxylic acid. Esterification .
with methanol, with the aid of HC, vields the final product.

" Description—White, odoriess, fine, crystal!ine powder; melts abunl,
76% solutions are acid to litmus, pK, 8.9,

Solubilify—Freely soluble in water or rnethanol soluble m.alcohal

" glightly soluble in‘chloroform or acetone.

Uses—A mild CNS stémaddont with a potency intennedlate to vaffeine
" Its pharmacological properties are essentially the
same as those of the amphetamines, It also shares the abuse potential of
the amphetamines. It is gffective as adjunctive therapy to other remedial
measures (psychological, educational and social) in the management of
altention deficit disorders. Doublé blind studies with placebo control
demonstrate that methylphenidate can improve behavior, colcentration
Drug
treatment s not indicated for all children with this disorder; stimulants are
notintended in the child who exhibits symptoms secondary to envivonmen-
tal factors or primary psychiatric disorders. Consequently, these should
be ruled out and available psychological, educational and social vesources
should be used before drug therapy is instituted. It also is gfective in

- narcolepsy and possibly effective in mild depression, as well as apa-
t :hen’c orwithdrawn senile behavior.

‘[t appears to be absorbed well fror the gastroiniestinal tract. Peak.
blood lévels are reached in 1 to 3 hr and the plasma half-life ranges from 1
to 3-hr. The pharmacological effects persist from 4 to 6 hr. Ap-
proxiraately 80% of an oral dose is metabolized to ritalinic acid and
excretedinthe urine. The mechanism of action has not been detenained.
it Is thought to act on the cerebral cortex and subcortical strucitres,
including the thalamus; stimulation by this drug causes an increase in
motor activity, mentz! alertness, diminished sense of fatigue,. brighter’
spirits and mild euphoria. [t also produces an anore: wigenic offect.

The drug is coniraindicated in patients with anxiety, tension and agfta-

tion or those known to be sensilive to the drug. The sofe use in children
under 6 yr of age has not been established. It also is contraindicated in
patients with a prior histery of epilepsy or those with EEG abnormalities in
ahsence of seizures and in patienis with glaucoma, motor tics or with a
family history or diagnosis of Tourette's syndrome: It may decreade the |
hypotensive effect of guanethidine. It should be used with caution 'in
patients on pressor agents or MAQ Inhibitors. Human pharmacological
studies indicate the drug may inhibit metabolism of cournarin anticoagu- *
lanr.s anticonvulsants and tricyclic antidepressants. Dosage of these
agents may require domm.rd adjustment when given concomitantly with
thisdrug. - -

Adverse reactions include nervousness, insomnia, hypersensitivity reac-
tions (incliding various skin manifestations), anorexia, nausez, dizziness, .
palpimtions, headache, dyskinesia, blood pressure and pulse changes,
tachycardia, angina, cardiac arrhythmias, abdominal pain and weight loss.
Toxlc psychoses, leukopenia, ‘anemia and a few cases of scalp hair loss
have beenreparted. Tolerance, psychic dependence and abnormal behav-
for have been reported in patients who have .abused this drug,

Comequently. llshould be admlnis:ered cautiously, if atall, in -mutiona!ly

' amines and methrlphm:date

unstable patients, those with a "history of drug dependenqy smd Lhose
knowm to alter drug dosage on their own initiative.

Dese—Oral, 10 to 60 mg & day; usual, 10 mg 2 or 3 times a day.
Sustained-release tablets have an 8-hr duration of action; these may be
tised when the dose of slow-release (SR) tablets correspond to the 8-hr
dose of the drug. -Symptoms of overdose may include vomiting, agita-
tion, tremors, hyperreflexia, muscle twitching, convulsions (may be fol- |

" Jowed by coma), euphoria, confusion, hallucinations, delirium, sweating,
hyperpyrexia, tachyzardia, palpitations, cardiac arrhythmias, hyperten- . .

sion, mydriasis and dryness of the mucous membranes.
Dosage Forms—Tablets: b, 10 and 20 mg. Sustamed-Releme
Tablets: ?U mg.

: Pemoline |
4(5H)-Oxazolone, 2-amino-5-phenyl-, Cylert (Abbott)

- i
0% N

{2152 34 3] CoHghN,0y (176.17), .

Preparation—Ethyl mandelate Cg,HgCH(OH)COOCZH_r,, isreacted with
guanidine, HN=C{NHy)y, in boiling alcohol solution, US Pat 2,892,753,

Description—White, crystalline powder; odorless and mstele.-sS' melts
at about 266° with decomposition.

Solubility—Practically insoluble in war.er, chloroform,’ dtlute HCl or
ether; slightly soluble in alcohol or propylene glycol.

Uses—A CNS stimulant which is structurally dissimilar to the amphet-
Although lzboratory studies indicate that
pemoline may act through dopaminergic mechanisms, the mechanism and
site of action in man are not known, Indicated as sdjunctlve therapy in
children with attention deficit disorder, It also has been used in the
treatment of fatigue, mental depression, chronic scl‘nzophrema and as a
mild stimulant in geristric patients; however, clinical benefits from such 2
use are minumal. - [t should not be used for the prevenr.ion or treatment of
normal fatigue. Peak serum levels of the drug are reached 2 to 4 hr after
ingestion of a single oral dose; the serum half-life is approximately 12 hr,
.and a steady state level is reached in 2'to 3 days of multiple dosage.
About 50% of the drug is bound to serum proteins. Approximately 75%.
of an oral dose is excreted in the urine within 24 hr, about 43% unchanged

" and 229% as pemoline conjugates.

Insomnia, usually. transient, is the principal adverse eﬂect. Anorexia
with weight loss may ocecur during early weeks of therapy; weight gain
usually resumes within 3 to 6 mo. Stomachache, skin rashes, increased
irritability, mild depression, naused, dizziness, headache, drowsiness and «
hallucinations have been reported. Other adverse effects reported in- "~
clude seizures; dyskinetic movements of the tongue, lips, face and extremi-
ties; abnurmal aculogytic function (nystagmus and oculogync crises) and

-symptoms of Touretie's syndrome.

It is contraindicated in patients with hyper sensltiwty or 1dmayncrmy t.o :
the drug. Tt is not recommended for children less than 6 yr of age since
safety and efficacy in this age group have not been established. Sufficient
data on safety and efficacy of long-term use in children are notyet available.
Safety for use during pregnancy and lactatioi has not been established.

Dose—Tral, indtial, 37.5 mg given as a single dose each moming; may

" be increased by 18.75 mg a day at weekly intervals until the desired

clinical response is obiained. The éflective dose for most patients is

- B6.25 lo 76 mg a day; the maximum recummended dose is 1125 mga
day. Significant benefit from the drug may not be evident until the 3rd or

4th wkof treatment.
Dosuge Forms—Tablets:
37.5 rog;

Phendimetrazine Tarirate——page 995,

18.76,37.6 ad 75 g, Cﬁewa_ble'l‘atglel.s:

* Phenmetrazine Hydrochloride—page 996, ‘

Pheniennine—pége age. - )

Miscelianeous Centra! Nervous System Stimulants

Included in this category are strychnine and compounds
which formerly were referred to as analeptic drugs. The
analeptics are sibstances which stimulate various regions of
the brain. Excessive doses may cause the stimulation to
spread to' motor ‘areas and precipitate convulsions. An-

‘aleptics fnrmerly were used in an attempt to counteract severe

intoxication by general dépressants. However, none of the
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compounds is a safe and selective respiratory stimulant, al-
though doxapram is still available for use in certain
circumstances. Moreover, depressant drug intoxications can
be managed effectively with more conservative measures that
stress intensive supportive care. Hence, the airway is kept
clear by suction or by endotracheal tube, the patient is turned
regularly and oxygen is administered as needed. Shock is
overcorme by the use of blood or plasma expanders and
vasopressors. Where available, dialysis is used to remoye
the drug. . ;
Although most of the formerly classified analeptics are not
used therapeutically nor are available clinically, several have
‘become important research tools for evaluating the efficacy
and mechanism of action of various dirugs, particularly ‘of
anticonvulsants, because the mechanism by which these con-
" vulsants exert their actions is well characterized. . It is known
that strychnine is a glycine antagonist with actions primarily
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in the spinal cord, whereas bicuculline, picrotoxin and pentyl-
enetetrazol are GABA antagonists which act within various
regions of the brain. Strychnine is used as a pesticide for
destroying rodents and other predatory animals and thus is

encountered frequently as a cause of poisoning in man. >

‘Doxapram Hydmclploride—page 979,

Nikethamide—see RPS18, page 1134.
Pentyleneteirazol—see RPS-18, page 1134,
Picrotoxin—see RPS-18, page 1135.

Pipradrol Hydrochloride—see RPS-15, page 1034.
Racephedrine Hydrochloride—see RPS-17, page 893. |
Strychnine—see RPS-18, page 1136, .
Theobromine—see RPS-18, page 941. )
Theobromine Salts—see RPS-15, page 1070.
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of or a substitute for the official-United States Pharmacopeia (USP) and / or the National
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USP or NF standards of strength, quality, purity, packaging and labeling for drugs and
representations of them herein, the context and éffect of the official compendia shall prevail.
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