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  ABSTRACT  
Melatonin, Tretinoin, wrinkles, 

Skin, dyschromia. 

 A peri-expiremental study was carried out at Alkarkh General Hospital 

in Baghdad city to assess the level of melatonin after application of 

topical tretinoin for the management of skin wrinkles, age spots and 

dyschromia for women from December 2020 to September 2021. Aimed 

to assess and correlate the level of melatonin as an antioxidant agent and 

its role in reduction of skin wrinkles after topical application of tretinoin. 

Forty five women their ages were ranged from (35-55 years) involved in 

this study. Patients were assessed for melatonin level by collecting blood 

samples before and after treatment. Results showed that serum melatonin 

increased after applied topical tretinoin twice daily for three months. 

Application of topical tretinoin for aged facial skin for a limited time 

period can significantly reduce skin wrinkles by increasing serum 

melatonin levels as an antioxidant agent. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The skin serves as a mechanically protective and flexible barrier organ that protects the entire body. 

Because the skin is the most visible organ of the body, its aging has physical, psychological, and social 

consequences that affect one's sense of self-worth. Ageing of skin could be classed as either intrinsically 

(due to time alone) or extrinsically (due to external influences). Extrinsic skin ageing is described as an 

accelerated process of skin structural and functional degradation as a result from being exposure to a 

multitude of environmental variables, including severe physical and psychological stress, at the same time 

and repeatedly [13]. 

 

Despite the skin's well-developed anti - oxidant method of dealing with reactive oxygen specious 

generation, long-term effects of Ultraviolet radiation, could overwhelm the endogenous antioxidant function 

of skin, resulting in cellular damage and skin disease [7]. Furthermore, as the skin's antioxidant system 

ages, it becomes more sensitive to environmental pollutants. To counteract oxidative stress, the skin 

produces many defensive chemicals such as melatonin, melanin, and vitamin D [18]. 

 

Melatonin [N-acetyl-5-methoxytryptamine] is an endogenous indoleamine secreted predominantly in the 

pineal gland that is found in nearly all species. Its pulsatile secretion, which peaks at night, is thought to be 

a fundamental mechanism for orchestrating the wake/sleep pattern. Melatonin, through particular melatonin 

1 (MT1) and MT2 membrane receptors, stimulates anti-oxidative enzymes. The greatest body organ 
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responding to external stimuli is the skin, which has a hypodermis. Melatonin is produced and metabolized 

by skin cells [5]. Melatonin also has strong antioxidant capabilities due to its ability to stimulate the 

manufacturing of enzymatic antioxidants. Melatonin and its metabolites are effective anti-aging agents due 

to their pleotropic regulatory impact on the skin [11]. 

 

Vitamin A is a fat-soluble vitamin that the human body need. It passes through the small bowel, retained as 

retinyl esters (ethyl propionate and palmitate) in the liver, or transformed to active forms like tretinoin via 

retinaldehyde [14]. Tretinoin stimulates the activity of three nuclear retinoic acid receptors (RAR-alpha, 

RAR-beta and RAR-gamma). RARs connect to regulatory areas in DNA called retinoic acid response 

elements (RAREs) or target sequences, which trigger many gene transcriptions. The therapeutic effects of 

tretinoin may be mediated primarily through retinoid receptor stimulation [4]. The use of topical tretinoin 

prior to UV irradiation has been proven to reduce the generation of matrix metalloproteinase and collagen 

breakdown [15]. Increased production of dermal-epidermal anchoring fibrils (collagen types I, III, and VII), 

and also cutaneous collagen reorganization into new weaved bundles, can be seen histologically [24]. 

Increased collagen content is expected to promote normalization of elastic tissue organization in an indirect 

manner [6]. Tretinoin topical therapy causes epidermal hyperplasia, stratum corneum compacted, granular 

layer thickness, and elevated epidermal and dermal glycosaminoglycan deposition, resulting in increased 

skin softness or removing wrinkles [23]. The enhancement or repair of skin epidermal surface roughening 

and (hyperpigmentation) and dermal (fine lines) is the reason for the beneficial response to topical tretinoin 

[14]. 

 

2. Material and methods 

A forty five females ranging in age from 35 to 55 years old with Fitzpatrick skin type's I-IV were seeking 

medical counsel and management for wrinkles and dyschromia on various parts of their faces (around eyes, 

forehead, cheeks, and lips) in Alkarkh General hospital in Baghdad from Decembr2020 to September 2021 

and they were given 0.1 percent Tretinoin cream twice daily for 12 weeks, with venous blood samples taken 

before and after therapy, for analyzing serum melatonin (was measured by ELISA Kit- MyBioSource). The 

data was entered and analyzed using (SPSS, Chicago) version 25 for a window. 

 

2.1 Exclution criteria 

1-Females under 35 years and above 55 years. 

2- Pregnant ladies. 

3- Lactating mothers. 

4- Smokers. 

5-Patients with other dermatological diseases. 

6-Patients with previous anti ageing treatment or oral and topical tretinoin and retinoic acid derivatives or 

any type of medication on the face for the last previous 6 months. 

7- Women with Deep wrinkles and Fitzpatrick skin phenotype V and VI. 

8-Menopausal women. 

The patients were instructed to apply the cream twice daily on clean skin with the use of sun screen 

protection for the day application and to be aware of any allergic reaction that may occur during first few 

days of application so also she had instructed to visit the clinic at least three times during the course of 12 

weeks management and during the follow up period of 3 months. Signature concept was taken from all 

patients as well as their agreement of taking pre and management photos. 

 

3. Results 
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Table 1: Serum Concentration of Melatonin before and after Treatment 

Marker Before treatment After treatment p-value 

Melatonin  

Mean±SD 

 Range 

 

177.04±95.89  

35-340 

 

232.72±99.82 

86-397  

 

<0.001 

 

The mean serum concentration of melatonin elevated from 177.04±95.89pg/ml (range 35-340pg/ml) before 

treatment to 232.72±99.82pg/ml (range 86-397 pg/ml) after tretinoin treatment, with a highly significant 

difference (Figure 1). 

 

 
Figure 1: Serum concentration of melatonin before and after treatment 

 

Table 2: Pearson’s correlation between melatonin and age before and after treatment 

Variable Melatonin before 

treatment 

Melatonin after 

treatment 

R p-value R p-value 

Age -0.989 <0.001 -0.755 <0.001 

 

Before treatment, age demonstrated a negative strong correlation with melatonin (r= -0.989, p<0.001). 

Almost, the same pattern was found after treatment. Age showed a negative strong correlation with 

melatonin (r= -0.813, p<0.001). 
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Figure 2: Regression line and scatter plot between age and melatonin before treatment. 

 

 
Figure 3: Regression line and scatter plot between age and melatonin after treatment. 

 

4. Discussion 

Long-term exposure to solar rays, as well as the aging process, are all linked to cutaneous cell phenotypic 

changes, as well as structural and functional changes in extracellular matrix components including elastin 

and collagen [26], so all the people interesting in this issue are paying their attention to treat or prevent 

these factors to postponed their appearance as much as possible, hence they try to apply topical vitamin A 

derivatives; of these topical Tretinoin is the most popular one. 

 

In our study noticed an increase in the level of melatonin level after the end of a 12 weeks application of it 

and Since the pineal gland, which is located in the brain's midline and produces melatonin, a hormone of a 

potent antioxidant activity and is in charge of informing the body of darkness and stimulating daily 

physiological rhythms, so we can say that direct effect of tretioin has very close relation to the increment 
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level of melatonin and that goes with [3]. 

 

Melatonin is produced in a variety of places outside of the pineal gland, including the skin [11]. So also 

melatonin levels are regulated by its rapid metabolism in the liver and skin [21]. According to studies [22], 

[19], the mammalian pineal gland has significant levels of retinol binding proteins and retinol (vitamin A). 

[3] demonstrated that vitamin A deficit causes levels of melatonin and arylalkylamine N-acetyltransferase 

(AANAT) The rate-limiting enzyme for melatonin synthesis to drop. On the other hand Melatonin 

production is stimulated by induction of AANAT activity and gene expression. The active metabolite 

retinoic acid (RA), a powerful regulator of gene transcription, is assumed to be responsible for retinol's 

actions. 

 

Vitamin A is a necessary nutrient whose active metabolite retinoic acid is principally responsible for its 

actions. There is mounting evidence that vitamin A helps to regulate circadian rhythms. Earlier research 

suggests that it plays a key role in the pineal gland, which is an integral component of the circadian system 

due to its melatonin-producing activity. However, nothing is known about how these effects are mediated or 

how RA signaling in the pineal gland works at the moment [2]. 

 

Skin, like the rest of the body, ages with time. In addition to internal considerations, various external 

elements, such as sun radiation, play a significant role in this process while basic causes of aging skin are 

understood; new anti-aging innovation medicines like melatonin are being explored. Melatonin is produced 

and activated in the skin, which is a significant extrapineal location, because the essential enzymes for 

melatonin synthesis are expressed in a wide range of cutaneous tissue and skin cells, which can produce 

melatonin independently and develop metabolism, producing metabolites with antioxidative properties [10]. 

Melatonin receptors are found in keratinocytes, melanocytes, and fibroblasts of both normal and malignant 

origin. It has a broad range of endocrine effects in addition to strong antioxidant properties. Melatonin 

effectively protects against UV-induced solar damage by reducing the production of reactive oxygen 

species, damage to DNA and mitochondria. As a result, there is strong proof that melatonin is a potent anti-

aging agent [16]. 

 

Age has an effect on melatonin secretion. Melatonin secretion begins around the age of seven months, 

peaks during youth, and then steadily decreases with age after adulthood. Maintaining a healthy sleep cycle 

and MT formation enhances a person's life span, implying that melatonin controls the body clock, improves 

immunological function, and neutralizes free radicals, all of which suggest that melatonin may have anti-

aging properties [17]. Premature senescence is marked by a decrease in cell proliferation and physiological 

processes, as well as alterations in cell shape and function [8]. 

 

Radiation can harm DNA by producing intracellular oxidative stress, either directly or indirectly [25]. The 

levels of Melatonin decrease when people become older, which contributes to a reduction in the skin's 

antioxidant capacity. Melatonin deficiency is linked to a circadian rhythm disruption that occurs as people 

get older. 

 

Natural aging of the skin is a multifaceted phenomenon which can be exacerbated by an oxidizing 

environment. With aging, the ability of skin to produce melatonin decreases, leading to a decline in the 

melatoninergic anti oxidative system. Melatonin levels drop as people get older, and this is followed by a 

disruption in the circadian rhythm. In addition, aged human fibroblasts show a decline in MT1 receptors as 

they get older [9]. 
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Human skin cells express retinoic acid-related orphan receptors (RORα). Skin can also synthesize and 

metabolize melatonin, a chemical that is originally an endogenous RORα ligand [1]. The nuclear receptor 

(RORα) on the other hand, was already discovered in fibroblasts, hair follicles, mature keratinocytes, 

melanocytes and various melanoma cell lines [20]. Many of melatonin's biological effects, including anti-

oxidative and anti-inflammatory actions, are mediated by RORs, which are known to interact with pineal 

melatonin [12]. 

 

5. Conclusion 

Topical use of tretinoin as vitamin A derivatives found to increase melatonin level after three months 

application, an effect that can be regarded as having double benefits; the first one appears in its ability to 

alleviate   the wrinkles and other photo and age damage skin by direct action on skin structures and the 

second one is through its antioxidant activity. 
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