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Melatonin, vitamin C (LAA15%) 
and resveratrol the gold treatment 
for psoriasis and skin desease 
related to endothelin 1 and tumor 
necrosis factor alfa

SUMMARY 
The molecular complex consisting of Vitamin C and melatonin  is effective in regulating cellular processes by regulating the 

expression of various cytokines as well as other cell modulators such as Et1 (Endothelin 1), PGE (prostaglandin E), TNFα (tumor 
necrosis factor alpha) and the proopiomelanocortin (POMC).

Starting from these premises, our study has highlighted how melatonin, resveratrol and Vitamin C, if combined, are able to 
perform their function at the cellular and biomolecular level by intervening in the processes of melanogenesis and tissue repair, 
thanks to greater stability as demonstrated from our studies at 55 and 125 days, so to guarantee the availability of these substances 
during topical treatment, unlike most cosmetics and medical products that use these substances individually.

In fact, it has been seen how the treatment of skin hyperpigmentation, psoriasis in different regions of the body and scarring 
processes, particularly in diabetics, respond in the vast majority of cases with excellent results by restoring normal tissue integrity 
and a normal and homogeneous skin pigmentation.

Furthermore, by promoting the restoration of normal cellular homeostasis, the use of this molecular complex offers promising 
results both in cosmetics but above all in dermatology, finding use in the prevention of inflammatory and hyperpigmentation 
processes by reducing damage to mitochondrial DNA and allowing normal expression of both TNFα and of endothelin 1 both 
involved in the aforementioned processes and being themselves the cause of alteration of tissue partition mechanisms.

The results of our study comprising 70 patients with hyperpigmentation, psoriasis and diabetic skin lesions, encourage the 
use of our molecular complex as more than others it has shown superiority in the treatment of skin lesions of different genesis 
compared to other topical products used in dermatology and cosmetics.
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day
% R

T=25°C
% Rmix
T=25°C

% R
T=40°C

% Rmix
T=40°C

 1 0.22 0.22 0.20 0.20 
 2 0.19 0.19 0.20  
 42  0.16  0.20 
 44 0.17 0.20 0.14 0.18 
 48 0.20 0.18 0.20 0.20 
 50 0.17  0.14  
 51  0.20  0.16 
 55 0.17 0.20 0.16 0.18
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day
% R

T=25°C
% Rmix
T=25°C

% R
T=40°C

% Rmix
T=40°C

 1 13.40 14.86 15.34 15.35 
 2 13.32  14.10  
 42  8.46  14.30 
 44 8.80   15.13 
 48 10.80 8.60  13.50 
 50 10.50  15.10  
 51  9.00  15.96 
 55 14.43 9.60 15.00 15.00

Resveratrol, Melatonin 
and vitamin C

Resveratrol is a very powerful na-
tural antioxidant found in grapes 
and protects the grape from solar ra-
diation. This protective action is also 
carried out on the skin, favouring the 
vascularization of the vessels and tis-
sue oxygenation. Resveratrol protects 
and stabilizes the cell membrane of 
the melanocyte and also stimulates 
cell proliferation and collagen pro-
duction, thus producing an overall 
anti-aging effect. In the hair, it promo-
tes the neovascularization of the bulb 
and improves its oxygenation. Iden-
tified by Harvard School of Medicine 
as the best anti-aging molecule, re-
sveratrol is the active ingredient that 

allows in time to have a skin reiden-
tified, firmed and younger looking. 
Melatonin is another important an-
tioxidant that performs a regulatory 
function towards the skin and defen-
ce of the  immune system from exter-
nal attacks; it also reduces the dama-
ge that UV rays produce on DNA and 
enhances biological functions and has 
a rule in vasodilation phenomena. Fi-
nally, it effectively counteracts the we-
akening of the scalp and of the skin 
tissue in general [5,6,7,8].

Vitamin C has anti-inflammatory 
and healing properties, as well as 
being a strong antioxidant substance. 
It acts against free radicals and stimu-
lates the production of collagen. The-
se substances that we have used and 
apply in the skin are not associated 

with hydroquinone or with parabens 
or other kinds of preservatives being 
naturally derivative and acting in sy-
nergy, surprisingly reducing skin im-
perfections and improving its quality, 
regulating cellular mechanisms, re-
pairing skin damage caused to DNA 
and accelerating the tissue healing 
process [9,10,11].

Stability studies of 
vitamin C 
with melatonin and 
resveratrol

The stability of the complex used 
in the work was previously assessed 
through specific studies conducted 

MELATONIN L ASCORBIC ACID

day
% R

T=25°C
% Rmix
T=25°C

% R
T=40°C

% Rmix
T=40°C

 1 0.28 0.26 0.20 0.18 
 2 0.33  0.25  
 42  0.25  0.17 
 44 0.30 0.25 0.20 0.18 
 48 0.26 0.29 0.20 0.17 
 50 0.31  0.23  
 51  0.29  0.18 
 55 0.30 0.28 0.20 0.20
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INTRODUCTION
With the development of biotechnologies and 

the in-depth knowledge of the biochemistry of the 
hyperpigmentation process, various regulatory 
strategies for the biogenesis of skin spots have been 
developed.

In particular, the melanin synthesis process has 
been studied and, above all, clarity has been given 
to the cellular biochemical mechanisms that regula-
te the protection of DNA [1,2].

It has been known for some time that the kerati-
nocyte and melanocyte, two epidermal cells, inte-
ract with each other (Keratinocyte Melanocyte unit) 
and with the external environment. With the pro-
duction of two proteins, keratin and melanin, they 
play a main role in the protection of cellular DNA; 
in particular they absorb both uVb (290-320 nm) and 
uVA (320-420 nm). Proof of this is the rare onset of 
skin tumours in black-skinned subjects where both 
melanin and keratin are abundantly represented.

Several photoprotective substances are now used 
in the prevention of skin spots and actinic keratoses 
and/or skin tumours, psoriasis certainly related to 
genetic mutations and the cellular inability to re-
pair them [1,2,5].

Various substances have also been studied for the 
treatment of sunspots or other types of skin lesions, 
but many of these have been found to be toxic and 
therefore their use has been banned; for example, 
in some countries hydroquinone (a derivative of 
benzene) has been used, now prohibited in Euro-
pe, Asia, Australia and New Zealand because it has 
been found to be carcinogenic and correlated with 
various autoimmune diseases. Kojic acid has also 
recently been banned in Switzerland, Japan and Ko-
rea due to its skin toxicity and hepatotoxicity.

On the other hand, there are several non-toxic 
active ingredients that are equally effective in the 
prevention and treatment of many skin diseases; for 
example, various substances extracted from grapes 
have been studied which have shown excellent he-
aling abilities without causing major complications. 
In particular we wanted to study the action of me-
latonin and resveratrol both extracted from grapes, 
whose biological action and effectiveness were of 
great interest. Melatonin has been found to be ef-
fective in regulating many cellular processes; in 
particular it effectively regulates the expression of 
cytokines, regulates the secretion of proopiomela-
nocortin (PoMC), precursor of MsH (Melanocyte 

stimulating Hormone); it modulates the process of 
melanogenesis favouring or inhibiting the expres-
sion of αMsH and regulating but above all inhibi-
ting the production of Et1 (Endothelin 1), PGE (pro-
staglandin E) and TNFα (tumour necrosis factor 
alfa). It also plays an important role in paradoxical 
or post-inflammatory hyperpigmentation [12].

The regulatory function of melatonin is mainly 
exercised in clinical use, which means that if the-
re is depigmentation, melatonin and resveratrol 
favour the return to colour normality. In the event 
of over exposure to the sun, on the other hand, me-
latonin would favour the release of αMsH by mo-
dulating the production of melanin and reducing 
the overproduction of Et1 endothelin, TNFα which 
represent the triggering cause of the hyperpigmen-
tation process [3,4].

Melatonin, vitamin C (LAA15%) and resveratrol the gold treatment for psoriasis and skin desease related to endothelin 1 and tumor necrosis factor alfa



4 5JOURNAL of PLASTIC and PATHOLOGY DERMATOLOGY  vol. 17 - n. 3 - 2021 JOURNAL of PLASTIC and PATHOLOGY DERMATOLOGY  vol. 17 - n. 3 - 2021

for this purpose.
The results of these studies at 

55 and 125 days are shown in the 
graphs shown in schemes 1 to 6, 
where the percentages found (p/p%) 
are plotted with respect to the days 
of storage of the formulations at the 
two temperatures 25 °C and 40 °C. 
In particular, the percentages were 
determined by comparison with the 
standard. By examining the graph 
shown in scheme 1, it can be seen 
that the concentration of R (Resvera-
trol) 0.20% in the formulation does 
not change significantly compared 
to the Mix, that is, in the presence of 
the other two compounds M (Mela-
tonin) and AA (Ascorbic Acid), and 
there is no significant difference as 
the storage temperature varies over 
the course of 55 days. both in the 
Mix and in the single formulation at 
both temperatures there is a varia-
tion of 10%.

The stability of M (Melatonin) is 
shown in the graph in scheme 2. 
There is no significant change in 
the level of M in all the samples in 
this time interval. It should be noted 
that the percentage of M at time zero 
in the Mix was found to be lower 
(0.20%) than in the relative sin-
gle-component formulation (0.28%). 
The same percentages were unchan-
ged after 55 days, after storage at 25 
°C and 40 °C.

A significant percentage decrease 
occurred in the case of AA (Ascorbic 
Acid) (scheme 3) in the single com-
ponent formulation, where there 
was a decrease of 22% at 25 °C and 
of 36% at 40 °C. On the other hand, 
the formulation containing all three 
ingredients was stable and the per-
centage of AA (14.5%) did not un-
dergo a significant decrease.

These data show that, in the time 
period examined, the levels of AA 
in the Mix are maintained by the si-
multaneous presence of M (Melato-

nin) and R (Resveratrol).
Encouraged by the stability data at 

55 days, the stress test was extended 
up to 125 days (4 months) at both 
ambient temperatures of From the 
data that emerged from the stress 
test conducted for 4 months it can 
be observed that in the mixture con-
taining melatonin, resveratrol and 
vitamin C (LAA) at 25 °C, melatonin 
and ascorbic acid L remained stable, 
while resveratrol underwent a drop 
of about 20%. instead in the mix at 
40 °C there is a degradation of all 
three components: melatonin goes 
to zero, vitamin C is reduced by 30% 
(from 14.5 to 10%) and resveratrol 
loses 75% (schemes 4, 5 and 6).

The results of the stability tests 
confirm that when the three sub-
stances are mixed together, there 
is an increase of the stability of the 
ascorbic acid. In the thermal stress 
tests, the first 55 days are significant 
when vitamin C maintains its sta-
bility together with melatonin and 
resveratrol, even with temperatures 
reaching 40 °C.

The results are even more en-
couraging after 125 days when at a 
temperature of 25 °C melatonin and 
vitamin C maintain their stability 
while resveratrol has a drop of only 
20%, this playing a key role in main-
taining stability of the other two 
components during the four months 
of the test.

The antioxidant action of the as-
sociation of melatonin and resve-
ratrol in the stabilization of L-form 
vitamin C is proven by the fact that 
in the stress test at 40 °C for 4 mon-
ths, melatonin oxidizes until it is re-
duced to zero, resveratrol oxidizes, 
losing 75%, while vitamin C is redu-
ced by 30%, remaining in the serum 
at a concentration of 10%.

The clinical application of this se-
rum has shown that melatonin not 
only has an action in stabilizing 

L-scorbic acid, together with resve-
ratrol, but the serum itself has an 
important biological efficacy in cli-
nical application both for action of 
melatonin, both for the effects of vi-
tamin C and resveratrol. surprising 
is the fact that ascorbic acid with 
melatonin seems to have a synergi-
stic action not only in promoting the 
re-epithelialization and production 
of collagen, but even more surpri-
sing is the regulation of skin colour.

Materials and methods
●  35 patients between the ages of 

30 and 50 with psoriasis in different 
parts of the body such us cervicoce-
phalic region, elbow, sacral region 
and lower limbs (figg. 1-5). 

●  20 patients affected by skin spots  
of any origin and phototype have 
been treated since January 2019 
(figg. 6-7).

●  15 patients between age 58 to 85 
affected by diabetic skin lesion and 
skin wound (figg. 8-11).

The topical cream system inclu-
des:

1. A cleansing solution which re-
duces the pH of the skin; this clean-
ser is made based on polyphenols 
melatonin and resveratrol  extracts.

2. A vitamin C LAA serum solu-
bilized in Vitis vinifera and made 
stable in the form of aqueous serum 
with melatonin and resveratrol.

3. A restructuring cream that ser-
ves to rebalance the ph of the skin 
containing melatonin and resvera-
trol of natural biological origin.

The patients were selected after a 
dermatological visit and each was 
given the natural creams products 
with precise instructions for use to 
be performed in the morning and 
in the evening. Each patient was in-

structed to apply the creams twice 
a day.

The first phase of the skin care 
action involves cleansing the skin 
with the liquid cleanser. The second 
skin action involves the application 
of about 10 drops of vitamin C se-
rum with an energetic massage all 
over the face, for the patients af-
fected from cervicofacial psoriasis 
skin spots. Each patient was in-
structed in an extra application of 
serum on the spots and in any skin 
lesion.

In Patients with psoriasis the ad-
vise was  also to live down the skin 
to the cleanser exposure in order to 
be able with a gentle scrub to remo-
ve the part of keratotic tissue in or-
der to facilitate skin absorption.

After cleaning, vit. C Serum at 
15% LAA stabilized with melatonin 
and resveratrol and polyphenols 
was apply with gentle massage to 
enhance the  complete penetration 
of the products. After Bit. C serum 
15% absorption, a Melatonin cream 
containing Resveratrol, vit. C and 
poliphenols was apply with strong 
massage to facilitate uniform distri-
bution and penetration. The third 
phase of the procedure consisted in 
the application of the restructuring 
cream applied with a energy mas-
sage until complete absorption was 
achieved.

For the patients affected from skin 
spots the third skin action consists 
in the application of the skin colour 
rebalancing cream based on mela-
tonin, vitamin C  and resveratrol. 
Each patient was instructed to apply 
an amount of cream corresponding 
in length to the third phalanx of the 
second finger of the hand, with a thi-
ckness of about 3 mm. 

It was recommended to apply the 
cream all over the face with an ener-
getic massage, doubling the applica-
tion on the area of the spots, always 
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Fig. 1 

Fig. 2

Fig. 3 

Fig. 4

Fig. 5 

Figure 6. 
Eye hyperpigmentation: before (A) 
and after (B).

Figure 7. Hyperpigmentation and 
facial skin spots: photos before 
(A) and after 4 months of topical 
treatment (B).
Note the uniform tan colour due to 
the action of melatonin, resveratrol, 
vitamin C and polyphenols 
contained in the Vitis vinifera.

Figure 8. 
Patient with marked leg diabetic 
wound lesion, presence of senile 
keratoses: photo pre treatment 
(A) and control after 20 days of 
therapy (B).

Figure 9. 
Diabetic wound right foot: photos 
before (A) and after 12 days of 
treatment (B).

Figure 10. 
Diabetic wound of the right lower 
leg: before (A, B) and after 12 days 
of treatment (C).

Figure 11.
Diabetic wound of the first toe left 
foot: before (A) and after 4 days (B) 
and 8 days (C) of treatment with L 
Ascorbic Acid serum stabilized with 
melatonin and resveratrol.
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Figure 1. 
Patient with bilateral elbow 
psoriasis: 
photo pre treatment (A), control 
after 30 days (B) and 6 months of 
therapy (C).

Figure 2. 
Patient affected by psoriasis 
extended in the feet area: before 
(A) and after 
6 months of topical treatment (B).

Figures 3-4. 
Patient affected from Cervico 
Facial Psoriasis: 
pre treatment (A) and results after 
1 week (B) and one month of daily 
application of the creams.

Figure 5. 
Patient affected from facial 
psoriasis: pre (A) and after one 
month of application of the 
products (B).
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to be penetrated with an energetic 
massage until completely absorbed. 
The same directions were given to 
the patients affected from psoriasis 
and diabetic skin lesions in the body.

Before sun exposure, patients  with 
spots and psoriasis were instructed 
to apply extra melatonin and resve-
ratrol cream, after sun exposure pa-
tients were advised to cleanse their 
face or part of the affected body and 
repeat the treatment with vitamin C 
serum and cream again.

In cases where hyperpigmentation 
was present, an extra application of 
serum and cream was recommen-
ded on the darker area of   the skin. 
Solar exposure was not forbidden 
in any case. It has been suggested to 
use vitamin C serum stabilized with 
melatonin and resveratrol to prevent 
skin damage after sun exposure.

Results
All patients found the program 

easy to perform and effective.
There have been no cases of 

post-inflammatory hyperpigmen-
tation, nor major complications or 
intolerances to the active ingredients 
as these are of a biological nature.

The skin colour obtained was ho-
mogeneous in 100% of cases even in 
the diabetic skin lesions. subjects af-
fected by dermal melasma obtained 
significant results at the end of the 
treatment. 

A significant thing to note is that 
patients who have exposed themsel-
ves to the sun have reported a transi-
tion to a tanned complexion without 
the intermediate stage of redness. 
They also reported that for the first 
time they had a uniform and darker 
tanned complexion than in previous 
periods when this system was not 
used for sun exposure and therefore 
melatonin and resveratrol had not 
been used.

Discussion
The biological and clinical effects 

of melatonin and the protective an-
tioxidant action of resveratrol allow 
the regulation of the skin colour, 
favouring a good protective action 
already in the days immediately fol-
lowing the treatment. these effects 
appear to be mediated by the rever-
sible inhibition of excess tyrosina-
se and by the regulation of Et1 and 
αMSH production.

Any stimulus, external or inter-
nal, that causes membrane oxida-
tion or a banal accumulation of free 
radicals that can be perceived as the 
cause of any cell damage causes the 
keratinocyte to release a series of 
cytokines. For example, in the case 
of a trauma, the Et1 endothelin is re-
leased from the first moment which 
in turn, also determining the release 
of tNFα, represents one of the main 
causes of the onset of post-inflam-
matory hyperpigmentation, fibrosis 
and reduction of the wound healing 
process [13,14,15,16].

The exaggerated production of ET1 
by keratinocytes seems to be the pa-
thogenetic mechanism of solar lenti-
gos and hyper-pigmentations, also 
due to solar insult. the keratinocyte 
also secretes NGF (Nerve Growth 
Factor), bFGF (basic Fibroblast 
Growth Factor), HGF (Hepatocyte 
Growth Factor), GM-CsF (Granu-
locyte-Macrophage Colony-stimula-
ting Factor) and LiF (Leukemia inhi-
bitory Factor), all cytokines involved 
in melanocyte proliferation or diffe-
rentiation. The differentiation of the 
melanocyte is mainly determined by 
αMsH (20) and ACtH (Adrenocorti-
cotropic Hormone) which, through 
specific membrane receptors (MCi 
R), stimulate the production of tyro-
sinase with a consequent increase in 
melanin. The latter plays a protective 
role because it absorbs the toxic ef-
fect of Ros (Reactive oxygen species), 

preventing the oxidation of membra-
ne lipids. Endothelin 1 and Tumor 
necrosis factor alfa, both play a key 
role in psoriasis and in the process 
of delay wound healing and fibrosis 
[12,13,14,15,16]. Melatonin and Re-
sveratrol in combination of L Ascor-
bic Acid, not only are necessary for 
the stabilization of the LAA at 15% 
of concentration, but also carry out 
a important function in the proces-
ses of wound healing and psoriasis 
treatment by modulating the fun-
ction of the Endothelin 1 and TNFα 
[5,9,15,16].

Conclusions
This new system to achieve the 

restoration of skin homeostasis can 
be used both in dermatology and 
in cosmetics as prevention and pro-
tection.

The topical use of melatonin, vi-
tamin C and resveratrol has been 
found to be effective in regulating 
the cytokines that induce the over-
production of tyrosinase as well as 
having in itself a regulating action on 
the production of pigment in cases 
where greater natural effective pro-
tection is required. DNA that can be 
guaranteed by a normal distribution 
and overproduction of melanin.

Melatonin, resveratrol and vita-
min C find efficacy as a wound he-
aling process in diabetic patients. 
In patient affected by psoriasis the 
action of the melatonin - LAA and 
resveratrol complex play an impor-
tant role in regulating TNF Alfa and 
endothelin 1 promoting healing and 
reducing inflammation process. The-
se ingredients may play a key role 
in the treatment of several diseases 
related to aging and in the treatment 
of various diseases such as melasma, 
hyperpigmentation, paradoxical and 
post-inflammatory hyperpigmenta-
tion, Psoriasis and diabetic wounds.

1.  J Am Acad Dermatol 2017 Oct;77(4):607-621. 
 Postinflammatory hyperpigmentation: A comprehensive
 overview: Treatment options and prevention. Suteeraporn 
 Chaowattanapanit, Narumol Silpa-Archa, Indermeet 
 Kohli, Henry W Lim, Iltefat Hamzavi.

2. Comp Biochem Physiol A Physiol. 1994 Dec;109(4):1027-
 37. doi: 10.1016/0300-9629 (94)90252-6. Melatonin 
 desensitizing effects on the in vitro responses to MCH, 
 alpha-MSH, isoproterenol and melatonin in pigment cells 
 of a fish (S. marmoratus), a toad (B. ictericus), a frog 
 (R. pipiens), and a lizard (A. carolinensis), exposed 
 to varying photoperiodic regimens. A M Filadelfi,
 A M Castrucci.

3. J Pineal Res. 2010 Mar;48(2):126-32. doi: 10.1111/j.1600-
 079X.2009.00735.x. Epub 2009 Dec 30. Beneficial effects
 of melatonin on nicotine-induced vasculopathy. L F 
 Rodella, FFilippini, F Bonomini, R Bresciani, R J Reiter, 
 R Rezzani.

4. Hum Exp Toxicol. 2015 Jan;34(1):100-13. Amelioration 
 of streptozotocin-induced diabetic nephropathy by 
 melatonin, quercetin, and resveratrol in rats H Elbe, N 
 Vardi, M Esrefoglu, B Ates, S Yologlu, C Taskapan.

5. Skin Pharmacol Physiol. 2016;29(4):220-30. 
 Epub 2016 Aug 19. Major Depression and Psoriasis: 
 A Psychodermatological Phenomenon. Hassaan 
 Tohid, Daniyal Aleem, Chantal Jackson.

6. Curr Top Med Chem. 2015;15(9):894-903. Antioxidant
 properties of melatonin and its potential action in 
 diseases. Cigdem Karaaslan, Sibel Suzen.

7. Toxicology. 2010 Nov 28;278(1):55-67.Epub 2010 
 Apr 24. Melatonin: action as antioxidant and potential 
 applications in human disease and aging. Dominique 
 Bonnefont-Rousselot, Fabrice Collin.

8. Nutrients. 2017 Dec 1;9(12):1306. Resveratrol Role 
 in Autoimmune Disease-A Mini-Review. Ana Lígia 
 de Brito Oliveira, Valter Vinicius Silva Monteiro, Kely 
 Campos Navegantes-Lima, Jordano Ferreira Reis, 
 Rafaelli de Souza Gomes, Dávila Valentina Silva 
 Rodrigues, Silvia Letícia de França Gaspar, Marta 
 Chagas Monteiro.

9. Drug Deliv Transl Res. 2021 Jun;11(3):1245-1260. 
 Epub 2020 Sep 23. Novel nanoemulsion gel containing 

REFERENCES

 triple natural bio-actives combination of curcumin, 
 thymoquinone, and resveratrol improves psoriasis 
 therapy: in vitro and in vivo studies. Karishma 
 Khatoon, Asgar Ali, Fahan J Ahmad, Zubair Hafeez, 
 M Moshahid A Rizvi, Sohail Akhter, Sarwar Beg.

10. J Pharmacol Sci. 2018 Dec;138(4):284-288. Epub 2018 
 Nov 20. Ascorbic acid derivative DDH-1 ameliorates 
 psoriasis-like skin lesions in mice by suppressing 
 inflammatory cytokine expression. Kosuke Kitahata, 
 Kazuhiko Matsuo, Yuta Hara, Takanori Naganuma, 
 Naoki Oiso, Akira Kawada, Takashi Nakayama.

11. Theranostics. 2016 Aug 8;6(11):1899-917. doi: 
 10.7150/thno.15412. e Collection 2016. Melatonin 
 Treatment Improves Mesenchymal Stem Cells Therapy 
 by Preserving Stemness during Long-term In Vitro 
 Expansion. Yi Shuai, Li Liao, Xiaoxia Su, Yang Yu, 
 Bingyi Shao, Huan Jing, Xinjing Zhang, Zhihong Deng,
 Yan Jin.

12. Physiol Res. 2017 Dec 20;66(6):987-992.Roles of miR-31 
 and endothelin-1 in psoriasis vulgaris: pathophysiological 
 functions and potential biomarkers L Borska 1 , C 
 Andrys, M Chmelarova, H Kovarikova, J Krejsek, K 
 Hamakova, M Beranek, V Palicka, J Kremlacek, P Borsky, 
 Z Fiala.

13. Life Sci. 2018 May 15;201:17-29. Idiopathic pulmonary 
 fibrosis (IPF) signaling pathways and protective roles of 
 melatonin A. Hosseinzadeh, SA Javad-Moosavi, RJ 
 Reiter, K Hemati, H Ghaznavi, S Mehrzadi.

14. Age (Dordr). 2013 Feb;35(1):103-15. Aging and vascular 
 dysfunction: beneficial melatonin effects. LF Rodella, G 
 Favero, C Rossini, E Foglio, F Bonomini, RJ Reiter, 
 R Rezzani.

15. PLoS One. 2014 May 22;9(5):e97972. doi: 10.1371/
 journal.pone.0097972. eCollection 2014. Knockout of 
 endothelial cell-derived endothelin-1 attenuates skin 
 fibrosis but accelerates cutaneous wound healing 
 K Makino, M Jinnin, J Aoi, I Kajihara, T Makino, 
 S Fukushima, K Sakai, K Nakayama, N Emoto, M 
 Yanagisawa, H Ihn. 

16. J Biol Chem. 1999 Jan 29;274(5):3228-34. Regulation of 
 endothelin-1 synthesis by endothelin-converting 
 enzyme-1 during wound healing R Shao, W Yan,
 DC Rockey.

Melatonin, vitamin C (LAA15%) and resveratrol the gold treatment for psoriasis and skin desease related to endothelin 1 and tumor necrosis factor alfa


