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In pharmacology, receptors help us to understand how 

numerous drugs act on the body and also to find suitable 

targets for drugs to bring about their effects in body. 

Receptors are the cellular macromolecules which regulate 

the cellular functions when they conjugate with hormones, 

neurotransmitters, intracellular messengers or any ligands 

which match with their configurations at binding sites.
1
 

According to the definition of WHO, a drug is “a chemical 

agent that alters the biochemical physiological processes of 

tissues or organisms.”
2
 Therefore, it is known that a drug 

can carry out changes in cellular functions. Besides that if 

other definition of a ‘drug’ is looked-upon, it can be 

understood that drugs are those substances which are not 

only being used as to cure or treat a disease but also to 

prevent, mitigate and diagnose a disease.
3
 Hence, it is clear 

from these two definitions that drugs not only change the 

biochemical processes inside or outside of cells, but also 

change the physiological processes of an organism. But it 

is often considered that all the drugs act by binding with 

receptors. But here, in this article, it is shown with 

evidences that some drugs work on the basis of chemical 

and physical phenomena and bring about changes both 

chemically and physiologically in a system. 

Mannitol and Urea are frequently used as osmotic 

diuretics. When administered, they happen to stay back in 

blood, causing an increase in osmotic pressure in blood. 

This occurs because they are poorly reabsorbed and 

sometimes never absorbed from the kidney tubules. 

However, due to the increased osmotic pressure in the 

blood, the water molecules in blood cannot move out to 

interstitial spaces.
4
 Therefore, it is clear that these drugs are 

just exploiting the physical property to carry out its 

therapeutic effects, without involving any kind of drug-

receptor interaction. 

Salicylic acid is widely used as keratolytic agent. Keratin is 

a protein, which acts as an intracellular cementing agent in 

hyperkeratolytic areas. Salicylic acid reduces the 

cohesiveness of the intracellular matrix by dissolving the 

keratin.
5
 It also acts on stratum corneum by reducing the 

pH and hydrating it thereby. As a result, it makes the area 

soft and enhances quick shedding of scales.
6
 This drug, 

here, acts chemically to treat diseases like psoriasis, corns, 

calluses, warts, hyperkeratolytic disorders, etc.
7
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Calcium chelating agents are used as anti-coagulating 

agents. They react with the calcium ions, which play an 

important role in formation of clots, and cause removal of 

the calcium ions from blood. This leads to the inhibition of 

clotting of blood. Here, it can be observed again that this 

reaction involves no receptor; this is occurring solely by 

chemical reaction.
8
  

Certain surfactants are also used as drugs. Molecules of 

surface-active agents or surfactants are bound to each other 

irreversibly forming a bi-layer, which is consisted of a 

hydrophobic non-polar layer and hydrophilic polar layer. 

With the aid of these two layers, it can orient itself on a 

compatible interface, causing a drop off of the interfacial 

energy or tension of the surface.
9
 The pulmonary 

surfactants, which are made up of specific lipid and 

proteins, place itself on alveolar and bronchial surface area, 

lower the surface tension, help in increasing of paracellular 

permeability by increasing surface area, and thus boost the 

alveolar-capillary transfer of solutes. Thereby, these type 

of drugs act on physical phenomena.
10

  

The antacid preparations are the well-known over-the-

counter drugs. The absorbable antacid creates a protective 

coating on the surface of esophagus which helps the acid 

leaking onto it.
11

 On the other hand, aluminium salts, 

calcium carbonate, magnesium hydroxide, aluminium 

hydroxide are nonabsorbable antacid agents which are used 

to neutralize gastric acids. They function in a similar way 

and do not get bound with any receptors anywhere in the 

GI tract. They act on the gastric hydrochloride acid, cause 

partial neutralization and consequently inhibit pepsin, a 

proteolytic enzyme.
12

 In a process of neutralization, the 

proton ions from the acid join with counter ions of the salt. 

This leads in formation of weak acids. The salt again 

comes to its original form when it interacts with the 

alkaline environment of duodenum.  

Sucralfate is used in anti-ulcer treatment. It is basically 

aluminium sucrose sulphate complex which when comes 

in contact with gastric acid changes its physical state to a 

viscous substance.
13

 This adhesive substance has an 

affinity towards the defective mucosal layer of GI tract. 

This affinity is due to an electrostatic bond between 

positively charged protein layer and negatively charged 

polyions in its structure.
14

 It can be noticed that this 

mechanism of action of sucralfate purely dependent on 

physical phenomena, and there is of course no involvement 

of receptor action. 

Protectants and adsorbents work on the basis of physical 

phenomena. The protectans are always non-absorbable and 

the adsorbents can adsorb certain substances. The 

protectants only lie at the interface of the GI mucosa, 

protecting the GI line from any erosion in gastro-intestinal 

tract and sometimes causing distension and irritation which 

lead to induce vomiting eventually. In contrast, adsorbents 

tend to adsorb chemicals by creating physical bonds. 

Kaolin-pectin and bismuth salts are well-known 

adsorbents.
15

 Additionally, activated charcoal is also a 

suitable example of adsorbents. It is well understood that 

neither of these cases involves receptors to act upon. This 

is occurring by virtue of physical phenomena only. 

Laxatives are the drugs to cause the evacuation of bowel. 

These laxatives are mainly two types: bulk laxatives and 

osmotically active laxatives. Interestingly, neither of these 

two types binds with receptors for their actions. Bulk 

laxatives cause distension of intestinal wall which, in turn, 

causes activation of the mechanoreceptors. The latter 

incident induces the greater peristalsis movement. Though 

the receptors are involved here indirectly, but the nutrients 

and neither the drugs bind with the receptors. Next comes, 

the osmotically active laxatives; these laxatives work on 

the basis of osmotic pressure. These drugs cause water 

retention inside intestinal fluid; moreover, they themselves 

do not get reabsorbed in GI tract. These functions are 

completely devoid of involvement of receptors from any 

side. Cellulose, agar-agar, linseed are the good examples of 

the bulk laxatives, and on the other side, mannitol, epsom 

salt, glauber’s salt and lactulose are the examples of the 

osmotically active laxatives.
16

  

Cholestyramine is used as lipid lowering drug. It is actually 

quaternary ammonium ion exchange resin. This substance 

has a higher affinity towards the bile salts. It gets 

conjugated with bile salt electrostatically, forming 

irreversible bonds.
17

 This is the reason why the complex is 

insoluble, and because of this it is excreted from body 

along with faeces. On the other hand, so is to replenish the 

bile acid concentration in blood, the liver breaks down 

more and more cholesterol from blood. Thus the 

cholesterol level in the blood diminishes.
18

 Therefore, it is 

clearly seen also that the mechanism of action of the 

Cholestyramine is based on chemical reaction, and there is 

no involvement of receptors for its action. 

Finally, NAC or N-acetylcysteine is used as a mucolytic 

agent. The sulfhydryl groups of these drugs chemically 

react with disulfide bond of mucous. As a result of this 

interaction, the mucous transforms into less condensed 

form,
 
suggesting clearly involvement of chemical reaction 

for its mechanism of action all in all.
19

 

In conclusion, though most of the drugs depend on 

receptors for their mechanism of actions, still some drugs 

are purely dependent on either chemical or physical 

phenomenon or both.  In this point of view, in future if we 

focus more on discovery and development of receptor-

independent  drugs simultaneously with the receptor-

dependent drugs, we may find new, potent drugs, offering 

no or limited side-effects. Nevertheless, before we adapt to 

this, we must come out of the misconception: drugs only 

work when they bind with their receptors. 
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