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The mechanism of action of vitamin D and metabolic 
pathway for the synthesis of vitamin D3

• Vitamin D is a fat-soluble vitamin that has a significant 
impact on human functioning and health. 

• Vitamin D represents a group of compounds including 
cholecalciferol (vitamin D3) and ergocalciferol (vitamin 
D2).

• Vitamin D is synthesized in human skin from 7-
dehydrocholesterol on contact with ultraviolet light 
(UVB) and vitamin D3 activation occurs in two steps. 

• First, there is production of 25-hydroxyvitamin D3 [25 
(OH) D3] and 1α-hydroxylation by cytochrome 
CYP27B1, followed by the production of active 1α, 25-
dihydroxyvitamin D3 [1.25 (OH)2D3]. 
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The photodynamic therapy procedure

As a result of the absorption of light (photons) by the ground 
state photosensitizer (PS), one electron is transferred to a 
higher-energy orbital, and the photosensitizer reaches the 

excited singlet state. 

After the intersystem crossing, the triplet state PS can react in 
two ways: reacting with biomolecules or oxygen itself via 
electron transfer to form reactive oxygen species (ROS).

Both types of reactions result in cellular cytotoxicity that 
destroys neoplastic cells. Singlet oxygen is capable of oxidizing 
biological molecules and macromolecules and is considered to 

be the main cytotoxic factor associated with PDT. 

The photosensitizer can also take part in the reactions that 
cause cellular damage through the formation of radicals. It is 

speculated that both processes eventually lead to 
programmed cell death or apoptosis.

Mechanism of action of PDT 
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Vitamin D with PDT 

Pre-treatment with vitamin D promotes cell differentiation and leads to the selective accumulation of 
target porphyrins (mainly protoporphyrin IX) within the diseased tissue;

Vitamin D induces the synthesis of the photosensitizer used and stimulates the proliferation and 
differentiation of neoplastic cells.

Treatment of lesions with vitamin D leads to an increased activity of the haem synthesis pathway. 
Which leads to an increased production of free radicals, and thus to a faster initiation of the 
apoptosis process.

Vitamin D is a so-called biological PDT enhancer. It enhances photodynamic cell death through 
alternative pathways (e.g. necrosis).
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Vitamin D supplementation

Poland China Brazil

In Poland, 15.1% of adults aged 
46 ± 14.1 years from northern Poland 
had serum 25 (OH) D concentration 
≥30 ng / ml among 180 women and 

124 men enrolled in the study.

In China, a study of 10,696 children 
and adolescents aged 6 to 18 years 

showed that 30% of them were 
deficient in vitamin D (<30 nmol / L) 
and 80% had insufficient levels of 25 

(OH) D (<50) nmol / l).

In Brazil, 75% of elderly patients were 
deficient in vitamin D, and low 25 (OH) 

D levels strongly correlate with the 
risk of heart failure. 

The mean concentration of 25-
hydroxyvitamin D in the tested sample 

was 21.1 ± 9.3 ng / ml

The adjusted mean 25 (OH) D was 
39.3 nmol / L for all participants, 40.7 
nmol / L for boys, and 37.9 nmol / L 

for girls

Clinical data were collected from the 
elderly from August 2015 to February 

2016

Reference [12] Reference [13] Reference [14]

In order to improve the 
health condition of 
adult and childhood 

patients, it is 
recommended to 
include vitamin D 

supplementation in the 
daily diet. This is 

important in the context 
of the applied and 

practiced PDT therapy 
and thus supports the 

functioning of the entire 
body.



8

CONCLUSIONS 
Treatment of neoplastic and non-

neoplastic lesions with the PDT method, 
despite its advantages, is not widely 

practiced.

• 1.

In order to improve the quality of PDT 
research, combination therapies have 

been sought for several decades that will 
improve the PDT method by increasing its 

effectiveness. 

An example of such combination therapy 
is the use of vitamin D on lesions or dis-

eased cells.

• 2.

PDT in combination with vitamin D 
provides a more effective and selective 
therapeutic response. Therefore, this 
model of proposed therapy should be 

explored further in future clinical trials.

•3.
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