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Retinoids

Biologically active form 
of vitamin A.
Exist in 3 forms than can 
be interconverted: 
Retinol (an alcohol) or 
retinyl esther (retinol 
bound to a fatty acid), 
retinal (an aldehyde), 
retinoic acid.
Tail of vitamin A 
molecule can be in cis or 
trans form: this 
influences the function 
of the vitamin.

Retinyl esters split into 
retinol and fatty acids in 
GIT (This process 
requires bile and 
pancreatic lipase 
enzyme).

A fatty acid is attached 
to retinol to form a new 
retinyl ester. These 
retinyl esters are packed 
into chylomicrons before 
entering the lymphatic 
circulation.

90% of retinol intake 
absorbed via carrier 
proteins.

A chylomicron deliver 
vitamin A to tissues for 
storage or cellular use.

Retinoic acid can enter 
the bloodstream directly 
for transport to the liver.

(1) Growth and development
(2) Cell differentiation: In the cell nucleus, 
retinoids bind to 2 main families of retinoid 
receptors called RXR and RAR. They bind to 
specific DNA sites that regulate the formation 
of messenger RNA and the subsequent 
formation of proteins through gene expression. 
Gene expression directs cell differentiation 
(the process in which stem cells develop into 
specialized cells with unique functions in the 
body)
(3) Vision: Vitamin A (as retinal) is needed in 
the retina of the eye to turn visual light into 
nerve signals to the brain.
(4) Immune function: Vitamin A helps mantain 
the epithelium, a barrier that protects the body 
against the entry of disease pathogens.
(5) Dermatology: Retinoid-based medications 
used to prevent psoriasis (chronic 
inflammation of skin) and UV-light exposure 
damage.

(omnivore) Beef liver
(vegetarian) -

Pro-vitamin A 
Carotenoids

Need conversion to 
become metabolically 
active as vitamin A. They 
have non-vitamin A 
activity too.
The ones that can be 
converted to vitamin A 
are: Alpha-carotene, 
beta-carotene, beta-
cryptozanthin

Provitamin A 
carotenoids usually 
bound to protein 
molecule in food. Split 
via enzymes activity in 
GIT to be absorbed.

Caroteinoids are 
absorbed primarly by 
passive diffusion.

5-60% of carotenoids 
intake absorbed by 
passive diffusion.

Inside the intestinal cell, 
provitamin A 
carotenoids can be 
cleaved to form retinal 
or retinoic acid. Retinal 
is then converted to 
retinol. Retinol can have 
a fatty acid attached to 
it to become aretinyl 
ester and enter the 
lymphatic system as 
part of a chylomicron

Carotenoids can also 
enter the bloodstream 
directly; however, this 
occurs to a lesser extent

(1) Free radical damage protection: beta-
carotene may act as an antioxidant within 
tissues, thereby protecting them from free 
radical damage.
-Very mild electron donor.
(2) Ageing and chronic disease protection: Not 
enough evidence but:
- There is evidence that lycopene may reduce 
CVD risk by decreasing LDL oxidation and 
cholesterol synthesis, as well by decreasing 
LDL receptor activity in cells.
-Decreased risk of cataracts in people with 
high blood levels of antioxidant nutrients.

(omnivore) Sweet potato
(vegetarian) Sweet 
potato

Figure 3
(1) Acute: GI tract upseet, 
headache, blurred vision, and poor 
muscle coordination.
(2) Chronic: joint pain, loss of 
apetite, skin disorders, reduce 
bone minerals, liver damage, 
double vision, hemorrhage, coma.
(3) Teratogenic: Fetal 
malformation and spontaneous 
abortion in pregnant woman.

1 IU vitamin A 
= 0.3ug RE
= 0.3ug retinol 
= 1.8ug beta-carotene 
= 3.6ug alpha-carotene, 
beta-cryptoxanthin

1ug Retinol Equivalent 
(RE) 
= 1ug retinol 
= 6 ug beta-carotene 
= 12ug alpha-carotene, 
beta-cryptoxanthin

1 Vitamin A

> 90% retinoids found in 
liver (enough to last 

several months), small 
amounts in adipose 
tissue, kidney, bone 

marrow, testicles, eyes. 

Normally, the liver 
stores enough vitamin A 

to last for several 
months to protect 
against vitamin A 

deficiency

The primary means of 
excretion is via urine.

Carotenoids are excreted 
via bile that is 

eliminated with faeces.

(1) Mechanism of action of vitamin A (as 
retinoic acid) on a target cell (Figure 1) 
-Retinol-binding protein transport Vitamin A to 
the blood, and as it approaches cell it will 
leave the transport protein and enter to the 
cell.
-Cellular retinoid-binding protein will receive 
the vitamin A into the cytosol. It will be taken 
up inside the nucleus by RAR.
-Binding into the DNA and then expression of 
genes which will make sure that it has the 
genes, protein requirement for that target cells.

(2) Mechanism of action of vitamin A (as 
retinoic acid) on light-dark adaptation (Figure 
2).
-In our cones we have Rhodopsin (combination 
of a protein called opsin and 11-cis retinal 
[This is the form that vitamin A is present]) 
-When Rhodopsin absorbs light, 11-cis retinal 
is transformed to all-trans retinal.
-This produces a cleavage of opsin and all-
transretinal. All-retinal leaves opsin and will be 
through enzymatic activity reconverted to a cis 
form. 
-In the meantime, opsin follows the cycle. 
-Opsin and 11-cis retinal are joined together 
again completing the cycle.
-This happens at a very fast pace.

Figure 3
(1) Night Blindness: When the 
retinol in the blood is insufficient 
to replace the retinal lost during 
the visual cycle, the rods in the 
retina regenerate rhodopsin more 
slowly. 
(2) Follicular hyperkeratosis: 
Condition in which keratin, a 
protein, accumulates aroind hair 
follicles
(3) Xerophthalmia: Condition 
marked by dryness of the cornea 
and eye membranes that results 
from vitamin A deficiency and can 
lead to blindness.
(4) Blindness


