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ANTICHOLINERGIC EFFECTS

Primary Disciplinary Field(s): Pharmacology, Psychiatry, Clinical Toxicology

1. Core Definition and Nomenclature

The term Anticholinergic Effects refers to the complex physiological and psychological
consequences arising from the competitive inhibition of acetylcholine (ACh) activity within the
central and peripheral nervous systems. These effects are primarily mediated through the blockade
of muscarinic acetylcholine receptors, though some agents may exert minor influence over

nicotinic receptors depending on their pharmacological profile. While the definition, as noted in
source material, encompasses both the intended therapeutic actions (positive effects) and the
unwanted side effects (hegative effects) of specific drugs, the concept is overwhelmingly utilized in
clinical practice to describe the spectrum of adverse drug reactions associated with the disruption
of parasympathetic signaling.

These effects are frequently dose-dependent, increasing in both severity and breadth as drug
concentrations rise, and are subject to significant individual variability influenced by patient factors
such as advanced age, concurrent medical conditions, and co-administration of other medications.
Clinically, the term anticholinergic effects is often used interchangeably with antimuscarinic
effects, reflecting the fact that the most clinically relevant adverse reactions stem specifically from
the blockade of muscarinic receptor subtypes (M1-M5). Understanding these effects is paramount
because they affect fundamental bodily systems controlled by the autonomic nervous system,
thereby impacting patient safety and medication adherence.

2. Mechanism of Action: The Basis of Parasympathetic Disruption

Anticholinergic drugs function as competitive antagonists, binding to muscarinic receptor sites and
preventing the endogenous neurotransmitter, acetylcholine, from eliciting its normal signaling
response. Acetylcholine is the primary neurotransmitter of the parasympathetic nervous system,
which governs involuntary functions essential for maintaining homeostasis--often summarized by
the "rest and digest" concept. By blocking these receptors, anticholinergic agents effectively
reduce the parasympathetic tone across multiple organ systems.

The severity and pattern of anticholinergic effects are strongly tied to the drug's affinity for
specific muscarinic receptor subtypes. M1 receptors are crucial for cognition and memory in the
central nervous system (CNS); M2 receptors modulate cardiac rhythm; and M3 receptors control
smooth muscle contraction, glandular secretion (saliva, sweat), and gastrointestinal motility. Non-
selective anticholinergic medications, such as many first-generation antihistamines and older

tricyclic antidepressants (TCAs), block numerous receptor types simultaneously. This lack of
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selectivity explains why a single medication can produce a diverse constellation of adverse effects
affecting the brain, heart, digestive system, and exocrine glands.

3. Common Peripheral Clinical Manifestations

The most frequently encountered anticholinergic effects involve the disruption of peripheral
autonomic function, manifesting as systemic drying and inhibitory symptoms. These effects arise
from the inhibition of smooth muscle contraction and glandular secretions, directly impacting
patient comfort and physiological well-being. These reactions are often summarized by the
toxicological mnemonic detailing the signs of severe overdose, but even mild therapeutic dosing
can produce significant discomfort.

Specific and common peripheral manifestations include:

Xerostomia (Dry Mouth): A highly prevalent effect resulting from the blockade of M3 receptors in
the salivary glands. Reduced saliva production leads to discomfort, difficulty swallowing, altered
taste sensation, and increased risk of dental caries.

Ocular Accommodation Impairment: Blockade of M3 receptors in the ciliary body leads to
cycloplegia (paralysis of the focusing muscle), causing blurry vision and difficulty with near-vision
tasks. Mydriasis (pupil dilation) also occurs, making eyes sensitive to bright light and potentially
increasing intraocular pressure, posing risks for individuals with narrow-angle glaucoma.
Gastrointestinal Motility Reduction: Anticholinergics decrease the smooth muscle contractions
necessary for peristalsis, resulting in delayed gastric emptying, bloating, and pronounced
constipation. In extreme cases, this effect can progress to paralytic ileus.

Urinary Difficulties: The relaxation of the detrusor muscle in the bladder and contraction of the
sphincter caused by muscarinic blockade lead to urinary problems, including hesitancy, reduced
urinary flow, and a significant risk of acute urinary retention, particularly in patients with pre-existing
conditions like benign prostatic hyperplasia (BPH).

4. Central Nervous System (CNS) Effects and Cognitive Impairment

For drugs that are highly lipophilic and readily cross the blood-brain barrier, anticholinergic
effects within the CNS represent some of the most serious adverse outcomes. Acetylcholine is
integral to cognitive function, memory consolidation, and processing speed, particularly through M1
receptors. Disruption of this central cholinergic activity leads to a dose-dependent spectrum of
neurocognitive impairment ranging from subtle executive dysfunction to acute delirium.

In acute settings or overdose, central effects escalate rapidly, leading to the condition known as
anticholinergic syndrome, characterized by profound confusion, agitation, disorientation, visual

hallucinations (often described as "picking at things"), and potentially seizures. In non-acute
settings, chronic exposure to medications possessing significant anticholinergic burden is
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increasingly recognized as a major contributor to long-term cognitive decline and has been
associated in several large epidemiological studies with an elevated risk of developing dementia
and Alzheimer's disease, highlighting the critical importance of judicious prescribing practices.

5. Key Causative Pharmacological Agents

While some drugs are specifically prescribed for their anticholinergic therapeutic action (e.g.,
antispasmodics for irritable bowel syndrome or agents for overactive bladder), a vast array of
medications used across different specialties carry unintended anticholinergic properties as a
secondary side effect. These non-primary anticholinergics often contribute the most significant
portion of a patient's overall pharmacological burden.

Major pharmacological classes known to exhibit strong anticholinergic effects include:

Tricyclic Antidepressants (TCAs): Older generations such as imipramine, amitriptyline, and
doxepin possess extremely high muscarinic receptor affinity, contributing to severe dry mouth,
constipation, and CNS sedation.

Antihistamines (First-Generation): Agents like diphenhydramine and hydroxyzine are notorious
for their strong central and peripheral anticholinergic activity, which largely accounts for their
sedating and cognitive-impairing effects.

Antipsychotics: Low-potency first-generation antipsychotics (e.g., chlorpromazine, thioridazine)
and certain atypical agents (e.g., clozapine) are highly anticholinergic, necessitating careful
monitoring, especially in geriatric populations.

Antiparkinsonian Drugs: Medications used to manage extrapyramidal symptoms, such as
benztropine and trihexyphenidyl, rely on their anticholinergic properties for therapeutic effect, thus
predictably causing typical adverse reactions.

Skeletal Muscle Relaxants: Cyclobenzaprine, a common muscle relaxant, is structurally similar to
TCAs and possesses notable anticholinergic activity.

6. Clinical Management and Anticholinergic Burden

The clinical significance of anticholinergic effects is intensified by the concept of anticholinergic
burden, which refers to the cumulative load of anticholinergic activity resulting from all medications
a patient is taking. Even when individual drug doses are low, the combined effect of multiple
agents can push a patient into symptomatic toxicity or hasten cognitive decline. This issue is
particularly critical in geriatric medicine, where polypharmacy is common and patients are
physiologically more susceptible to cholinergic deficiency.

Management strategies emphasize prevention and mitigation. Clinicians frequently employ
validated tools, such as the Anticholinergic Cognitive Burden (ACB) scale or the Anticholinergic
Drug Scale (ADS), to systematically assess and quantify a patient's total exposure. Therapeutic
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guidelines recommend deprescribing or substituting high-burden drugs with alternatives that
possess minimal or no anticholinergic activity whenever clinically feasible. For severe, life-
threatening cases of acute anticholinergic syndrome, the administration of physostigmine, a
reversible acetylcholinesterase inhibitor, can be used as an antidote to rapidly increase synaptic
acetylcholine concentrations, thereby reversing the receptor blockade and ameliorating symptoms,

particularly those affecting the CNS.
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