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DESCRIPTION
Molecules that are released by one cell and travel to establish 
contact with another carry several cell signals. Chemically 
speaking, signaling molecules might be classified as lipids, 
phospholipids, monoamines, amino acids, proteins, 
glycoproteins, or gases. The majority of signaling molecules that 
bind to surface receptors are typically big and hydrophilic (e.g., 
TRH, Vasopressin, Acetylcholine), whereas the majority of 
signaling molecules that enter the cell are small and hydrophobic 
(e.g., glucocorticoids, thyroid hormones, cholecalciferol, retinoic 
acid). However, there are many significant exceptions to both of 
these generalizations, and the same molecule can act. Specialized 
cells in animal cells release these hormones, which are then 
transported to various body parts by the circulatory system. They 
subsequently enter target cells, which are able to detect the 
hormones, react to them, and generate a result. Also called 
endocrine signaling, this process. Plant growth regulators, also 
known as plant hormones, go to their targets by either diffusing 
through the air as a gas or passing through cells. Some cells in 
the human body create hydrogen sulfide in tiny concentrations, 
and it serves a variety of biological signaling purposes. Nitric 
oxide and carbon monoxide are the only other such gases that 
are now known to function as signaling molecules in the human 
body.

Autocrine

A cell secretes a hormone or chemical messenger known as the 
autocrine agent, which attaches to autocrine receptors on that 
same cell and causes the cell to undergo changes. Comparable 
signaling processes include paracrine, intracrine, and traditional 
endocrine signaling.

Paracrine

A cell uses paracrine signaling to cause changes in the behavior 
of cells in its immediate vicinity. Contrary to endocrine factors, 
hormones that travel over much longer distances via the 
circulatory system, juxtacrine interactions, and autocrine 
signaling, signaling molecules known as paracrine factors diffuse 
over a very small distance (local action). Paracrine factors are

secreted into the immediate extracellular environment by the 
producing cells. The gradient of the factor received in these 
neighboring cells impacts the outcome after the factors have 
traveled there. However, it is uncertain how far paracrine factors 
can actually move. Only cells close to the transmitting cell are 
targeted by paracrine signals like retinoic acid. Another example 
of a paracrine signal is neurotransmitters.

Some signaling molecules can act as a neurotransmitter and a 
hormone simultaneously. For instance, when released from the 
adrenal gland and transmitted to the heart via the blood stream, 
epinephrine and norepinephrine can act as hormones. Neurons 
can also create norepinephrine, which serves as a 
neurotransmitter in the brain. The ovary can release estrogen, 
which can act locally via paracrine or autocrine signaling or as a 
hormone.

The majority of paracrine factors use a relatively simple set of 
receptors and pathways, despite the fact that paracrine signaling 
induces a wide range of responses in the stimulated cells. In fact, 
it is known that various bodily organs; even those of different 
species; use comparable sets of paracrine factors during 
differential development. Based on similar structural similarities, 
the highly conserved receptors and pathways can be divided into 
four major families: the Fibroblast Growth Factor (FGF) family, 
the Hedgehog family, the WNT family, and the TGF-
superfamily. A paracrine factor's binding to its corresponding 
receptor starts signal transduction cascades, which cause various 
reactions.

Endocrine

Hormones are endocrine signals. Endocrine cells create 
hormones, which circulate through the blood to all areas of the 
body. If only some cells can react to a given hormone, signaling 
specificity can be regulated. Endocrine signaling is the process 
through which an organism's internal glands directly transfer 
hormones into the circulatory system to control distant target 
organs. All endocrine systems in vertebrates are controlled 
neurally by the hypothalamus. The thyroid and adrenal glands 
are the two main endocrine glands in humans. Endocrinology is 
the study of the endocrine system and its diseases.
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