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 Glutathione is a well-known potent antioxidant which also possesses 

skin-lightening and anti-aging properties. Despite its popularity as main 

ingredients on skin care and supplementation, the anti-aging effect of of 

oral and topical glutathione combination is unknown. This study aimed 

to compare the anti-aging effect of oral and topical glutathione 

combination therapy against monotherapy and placebo. A randomized, 

double-blind, placebo-controlled clinical trial was conducted on healthy 

women aged 25-50 years old. The subjects were randomly assigned into 

one of four intervention groups (I=topical glutathione + oral placebo; 

II=topical + oral placebo; III=topical + oral glutathione; IV=topical 

placebo + oral glutathione). The clinical changes on spots, pores, 

roughness, wrinkles, signs of ultraviolet acnes (UV-A), and ultraviolet 

spots (UV-S) were assessed biweekly with Janus-II measurement system 

for a total of 8 weeks. Mann Whitney U test was used to compare the 

mean difference between each glutathione group (I, III, IV) and placebo 

group (II). Group IV demonstrated the least increase of spots and 

significant reduction of pores and roughness compared to placebo 

(p<0,05). Group I experienced the most reduction in wrinkles and UV 

spot parameter (p<0,05). Whereas group III shows the biggest 

improvement on UV acne parameter (p<0,05). The study shows the 

benefits of topical and/or oral glutathione on defying the skin aging 

process compared to the placebo. However, the combination of oral and 

topical glutathione is not as effective as monotherapy, except in UV acne 

parameter. 

 

 

 

   

 

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

International License. 

 

 

1. Introduction 

Oxidative stress plays as a major pathway in skin premature aging. The mechanisms involved the intrinsic 

(chronological), extrinsic (photo) aging and the formation of reactive oxygen species (ROS) through 

oxidative metabolism and exposure to ultraviolet (UV) rays from the sun [1], [2]. Oxidative and molecular 
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mechanisms of skin aging resulting on DNA damage, increase inflammation, less production of 

antioxidants, and formation of matrix metalloproteinase-1 (MMP-1), thus decrease collagen and elastin in 

the dermal skin layer [2- 4]. These events causing damage to the skin, disruption of the extracellular dermal 

matrix, loss of skin firmness and elasticity, impaired wound healing, the appearance of wrinkles, age spots, 

and skin discoloration [1], [2], [5], [6]. 

 

The functional applications and therapeutic potential of glutathione antioxidants in treating aging-related 

diseases have been well documented in the literature. It is known that glutathione deficiency in the elderly 

occurs due to a significant decrease in glutathione synthesis and its precursor, resulting increases in the 

stress levels and oxidative damage [7]. The application of glutathione to aging skin has also been carried 

out in previous studies. Nugrahaeni used topical glutathione in lipophilic surfactants against ultraviolet-B 

(UVB) induced mouse skin to reduce MMP-1 [8]. Arjinpathana and Asawanonda conducted a trial on 60 

medical students in Thailand using oral Glutathione (GSH) 500 mg/day in two divided doses for four 

weeks, showing a minimal increase in UV spots in the group receiving oral glutathione compared to 

placebo. Besides, there was an increase in skin structure and decreased pore size, although statistically 

insignificant [9]. Another trial comparing the effectiveness of oral glutathione compared to placebo was 

conducted by [10] at a dose of 250 mg/day for 12 weeks. In this trial, the wrinkles in the area that 

unexposed to sunlight was significantly lower in the oral glutathione group than in the placebo group. [11] 

also shows a reduction in wrinkle scores in the glutathione group compared to placebo in Philippine 

population. 

 

Although several studies have been conducted that prove the benefits of glutathione on the skin, these 

studies still have various limitations, including single-use glutathione material, small sample size, and short 

duration of intervention [8- 11]. This study was conducted to evaluate the anti-aging effect of oral and 

topical glutathione combination therapy and how it compares with monotherapy and placebo. 

 

2. Materials and Methods 

 

2.1 Subjects 

The subjects of this study were selected from healthy women who visited the Dermatology and 

Venereology division at Dr. Wahidin Sudirohusodo Hospital and its affiliation hospitals in Makassar during 

March 2020 to October 2020. Subjects who met the following criteria were included in the study: (1) 

Fitzpatrick skin type IV and V; (2) Age of 25-54 years old; (3) Working indoors most of the time (minimum 

of 8 hours per day); and (4) Have given and signed written informed consent. Subjects were excluded if 

they had the following conditions: (1) History or family history of skin cancer; (2) Use of glutathione-

contained supplements or other antioxidant within one month before study; (3) Allergy to skin topical 

medication; (4) Dermatosis; (5) Pregnant or breastfeeding; and (6) Already on menopause. 

 

2.2 Study design and protocol 

A double-blind, randomized controlled clinical trial was conducted on subjects who met the inclusion and 

exclusion criteria. Subjects were equally divided into two groups and were given either oral placebo or oral 

glutathione. Participants in each group were then instructed to apply either topical glutathione and placebo 

on the right and left cheeks. Assignment of oral drugs and topical serum were done in a blinded manner. 

This divided the participants into four groups: topical glutathione and oral placebo (group I), topical 

placebo and oral placebo (group II), topical glutathione and oral glutathione (group III), and topical placebo 

and oral glutathione (group IV). The oral preparation contained 600 mg glutathione, 50 mg alpha lipoic 

acid, and 4 mg zinc picolinate while the topical preparation was in a serum preparation containing 2% 
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glutathione and vitamin C. The oral and topical placebo preparations were indistinguishable from those 

containing active ingredients. 

 

The oral preparations were taken twice daily in the morning and evening with a 12 -hour interval, while 

each serum was applied on the right and left sides of the face, respectively, in the morning and evening after 

face cleansing for a total of 8 weeks. Participants were instructed to avoid consuming any supplements or 

applying other topical preparations except for an SPF 35 broad-spectrum sunscreen in the morning, which 

was applied one minute after the serum. 

 

The skin aging assessment was done at baseline and every 2 weeks for 8 weeks (T0, T2, T4 T6, and T8) by 

Janus-II measurement system with three types of light exposure (normal, polarized, and ultraviolet). The 

skin aging signs assessment included: spot, pore, roughness, wrinkle, UV acne, and UV spot. 

 

This study was conducted after obtaining ethical clearance from the local ethical board committee. The 

protocols were in line with the Declaration of Helsinki guideline. 

 

2.3 Objective evaluation of skin aging properties 

Subjects were photographed with high-resolution camera using a Janus-II measurement system. When 

obtaining facial images, three different light sources on Janus-II were used: normal light, polarized light, 

and ultraviolet light. The images, obtained from a single measurement, are analyzed with an internal 

algorithm, and converted into numerical values that represent overall skin characteristics, such as skin color, 

wrinkle, pore, pigmented spot, elasticity, sebum, and porphyrin. 

 

Most of the measurement values are calculated as the product of weights (intensity or degree of color 

difference) and areas. Area and weights are calculated using color differences between adjacent pixels in an 

image. Apart from the color feature, measurement values are transformed into a 0-100 scale. The scale for 

the color feature is 0-255. Depending on the measurement category, different light sources and different 

combinations of face segments are used for calculating measurement values. Normal light images are used 

for features such as elasticity, pore, skin color, skin tone, and wrinkle categories. Polarized light images are 

used for features in the pigmented spot category. Finally, ultraviolet light images are used for features in the 

pigmented spot, porphyrin, and sebum categories. 

 

In this study, we only assessed the skin aging characteristics, namely spot, pore, roughness, wrinkle, UV 

acne, and UV spot. 

 

2.4 Statistical Analysis 

Demographic characteristics for both groups were described descriptively by calculating mean, standard 

deviation, frequencies and percentage. Measurement differences between groups were analysed with 

Wilcoxon signed rank and the Mann–Whitney test. All analyses were performed using SPSS version 26 

(IBM, 2019). 

 

3. Results 

 

3.1 Demographic data 

A total of 46 patients were included in the study and randomly assigned either oral placebo (Group I and II) 

or oral glutathione (group III and IV), each consisting of 23 participants (Table 1). There was no significant 

demographic characteristics between the two groups. 
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Table 1. Demographic characteristics of study subjects. 

Characteristic Oral Placebo Oral Glutathione 

Age (years)a   

Mean±SD 29.7±8.3 30.2±7.8 

Gender (%)   

Male 0 (0) 0 (0) 

Female 23 (100) 23 (100) 

Fitzpatrick (%)a   

Type IV 13 (56.5) 10 (43.5) 

Type V 10 (43.5) 13 (56.5) 

a No significant difference between the two groups (p > 0.05). 

 

3.2 Efficacy analysis 

Table 2 summarizes the trend of each aging signs in each group. There were inconsistencies in 

measurement change, in which reduction and increase could be found alternately every two weeks during 

the eight weeks of follow-up. Table 3 shows the average of biweekly change from baseline in glutathione 

therapy groups compared to the placebo-only group (group II). 

 

Table 2. Biweekly measurement values of skin aging parameters. 

Parameter Mean ± SD 

Change from Baseline 

Baseline Week 2 Week 4 Week 6 Week 8 

Spot      

Group I 29,3±21 29,8±22,7 30±21,6 30,7±22,9 30,4±21,9 

  0,46 0,66 1,33 1,03 

Group II 28,7±20,2 31,6±22 30,4±19,9 31,3±19,7 30,7±16,6 

  2,93 1,70 2,64 2,03 

Group III 24,2±15,6 25,9±17,3 25,9±18,3 26,2±19,6 23,4±17,6 

  1,69 1,67 1,90 -0,83 

Group IV 25,9±15,5 27,8±17,7 25,7±16,4 26,9±17 25,9±17,2 

  1,92 -0,20 0,98 0,05 

Pore      

Group I 34,7±27,6 32±25,1 31,6±23,1 30,1±21,8 35,6±27,5 

  -2,66 -3,11 -4,59 0,92 

Group II 24,5±20,5 29,5±22,3 30,4±21,8 30,5±22,4 30,2±20,1 

  5,0 5,86 5,94 5,65 

Group III 30,4±27,1 31,1±27 31,8±28,3 29,7±27,7 28,1±26,9 

  0,74 1,41 -0,63 -2,23 

Group IV 31±25,5 31,3±22,7 29±27 30,5±26,3 30,1±26,9 
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  0,24 -1,99 -0,56 -0,98 

Roughness      

Group I 47±9,8 48,6±11,9 48,5±12,6 50,5±13,2 49,1±13,1 

  1,53 1,55 3,45 2,11 

Group II 49,8±9,6 52,2±11,6 52,3±10,3 54,6±14,3 56,9±13,1 

  2,43 2,48 4,76 7,15 

Group III 48,2±9,9 48,8±9,9 49,3±9,9 49,8±7,4 49,8±9,1 

  0,62 1,13 1,62 1,57 

Group IV 51,8±10 50,7±9,3 51,5±13 48,6±10,4 49,5±8,2 

  1,03 0,25 3,11 2,29 

Wrinkles      

Group I 52,2±17,2 46,4±17,3 49,2±18,2 52,2±19,3 49,2±17,3 

  -5,81 -3,01 -0,04 -3,04 

Group II 43,8±20,1 46±18 45,8±16,9 46,9±17,2 45,7±18,1 

  2,12 2,01 3,10 1,87 

Group III 47,5±20,3 50,5±19,5 47,3±17,5 47,8±18,2 46,2±15,3 

  3,01 -0,18 0,38 -1,26 

Group IV 44,4±20 44,2±17,2 39±19,5 41,8±16,6 42,9±14,5 

  -0,21 -5,43 -2,63 -1,5 

UV-Acne      

Group I 4,8±10,7 3,5±6,1 3,4±4,1 2,4±2,3 2,7±2,3 

  -1,3 -1,41 -2,47 -2,18 

Group II 3,5±9,6 4,2±5,3 3,7±4,5 3,7±4,1 5,0±7,0 

  0,70 2,30 0,17 1,50 

Group III 6,7±11 4,8±9,7 3,7±6,1 4,2±7,6 4,7±9,5 

  -1,84 -2,97 -2,5 -1,93 

Group IV 7,2±12,2 6,1±12,7 7,7±13,7 8,0±15 7,8±12,3 

  -1,2 0,46 0,76 0,51 

UV-Spot      

Group I 92,5±8,9 90,7±12,4 87,4±15,9 91,9±88 94,7±84,7 

  -1,82 -5,15 -0,64 2,21 

Group II 91,5±11,1 93,6±10,2 90,8±15,2 94,2±8,6 95,7±9,4 

  2,10 -0,62 2,72 4,22 

Group III 81,4±24 88±18,8 86,1±18,3 87,3±18,8 86,6±20,3 

  6,57 4,59 5,85 5,16 

Group IV 86,8±10 88,7±11,3 90,6±8,6 89,8±12,2 88,3±13,4 

  1,88 3,77 3,01 1,55 
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Figure 1. Biweekly measurement value of each skin aging parameter in each group: (a) spot, (b) pore, (c) 

roughness, (d) wrinkles, (e) UV acne, and (f) UV spot. 

 

Table 3. Comparison of skin aging parameters between glutathione therapy groups (group I, III, and IV) 

and placebo-only group (group II) 

Parameters 

Mean Change from Baseline 

p-value Glutathione Therapy 

Group 

Group II 

(Placebo Group) 

Spot     

Group I  0.872 2.328 0.029* 

Group III  1.112 2.328 0.057 

Group IV  0.691 2.328 0.034* 

Pore    

Group I  -0.666 5.616 0.029* 

Group III  -0.178 5.616 0.029* 

Group IV  -0.827 5.616 0.029* 

Roughness    

Group I  0.384 4.208 0.114 
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Group III  1.236 4.208 0.041* 

Group IV  -1.674 4.208 0.029* 

Wrinkles    

Group I  -2.978 2.281 0.029* 

Group III  0.485 2.281 0.200 

Group IV  -2.440 2.281 0.029* 

UV-Acnes    

Group I  -1.841 1.165 0.029* 

Group III  -2.313 1.165 0.029* 

Group IV  0.143 1.165 0.343 

UV-Spot    

Group I  -1.350 2.097 0.114 

Group III  5.543 2.097 0.034* 

Group IV  2.556 2.097 0.704 

*Statistically significant if p<0.05 (Mann-Whitney U test) 

 

3.2.1 Spot 

The largest increase from baseline was found in group II (oral and topical placebo). Group I (topical 

glutathione and oral placebo) and Group IV (topical placebo and oral glutathione) showed significantly less 

increase in spot size from week 2 to week 8 compared to placebo group (p <0.05). Group IV demonstrated 

the least increase in spot size, but inconsistencies in spot size change from baseline in each visit were still 

visible. Whereas in group III (topical and oral glutathione) spot size increased from week 2 to week 6, but 

then decreased in the 8th week. The results in group III were apparently not significantly different from 

placebo group (p> 0.05). 

 

3.2.2 Pore 

As for pore size, group II showed the largest increase from baseline at the end of this trial. Meanwhile, 

group I surprisingly showed a great increase from the previous visit in the final week. Significant reduction 

from baseline was found in all glutathione therapy groups (Group I, III, and IV) compared to placebo group 

(group II) (p<0,05). The largest reduction in pore size was demonstrated in group IV (topical placebo and 

oral glutathione), whereas the slightest reduction occurred in group III (topical glutathione and oral 

glutathione). 

 

3.2.3 Roughness 

The highest level of roughness was demonstrated in Group II (placebo group). Group III (topical and oral 

glutathione) experienced a significant increase from baseline in roughness (p=0.041) whereas group I 

(topical glutathione and oral placebo) underwent a statistically insignificant increase in roughness (p = 

0.114). However, both groups still had less increase in roughness compared to placebo group. Only group 

IV (topical placebo and oral glutathione) showed a significant reduction in roughness during eight weeks of 

follow-up (p = 0,029). 
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3.2.4 Wrinkle 

The highest value of the W (Wrinkle) parameter was found in group II (placebo group). There was a 

significant reduction from baseline in group I (p = 0.029) and group IV (0.029) but the reduction was 

greater in group I. Meanwhile, group III (topical and oral glutathione) showed an insignificant increase in 

wrinkle measurement during eight weeks of follow-up (p> 0.05), however still smaller than the increase 

demonstrated in placebo. 

 

3.2.5 UV-Acne 

The highest UV-Acne (UVA) parameter values were shown in group II (placebo group). Group I (topical 

glutathione and oral placebo) and group III (topical and oral glutathione) had a significant reduction in 

UVA measurement (p = 0.029), whereas group IV (topical placebo and oral glutathione) underwent an 

increase in UVA measurement from week 4 to week 8. 

 

3.2.6 UV-Spot 

The highest UV-Spot (UVS) measurement values were found in group II (placebo group). Group III and IV 

experienced an increase in UVS measurement values. However, it was statistically significant only in group 

III (p = 0.034). Only group I (topical glutathione and oral placebo) had a reduction in UVS measurement, 

although statistically insignificant (p = 0.114). 

 

4. Discussion 

In this study, samples were obtained from individual healthy women aged 25-50 years. This experimental 

study used oral glutathione, topical glutathione, a combination of oral and topical glutathione in improving 

signs of skin aging and was carried out for eight weeks. During the time of conducting this clinical trial, 

three similar studies were published, evaluating oral and topical glutathione's effectiveness as an antioxidant 

agent in improving signs of skin aging. 

 

The three trials examined glutathione's effectiveness as an antioxidant in humans by measuring change in 

UV spot parameter. Arjinpathana and Asawanonda carried out a trial on 60 medical students in Thailand 

using oral glutathione (GSH) 500 mg/day divided into two divided doses for four weeks. The group 

receiving oral glutathione had a statistically significant improvement compared to placebo. Also, this study 

demonstrated an increase in skin smoothness and a decrease in pore size, although still not statistically 

significant compared to the placebo group [9]. Another trial by [10] evaluated the effectiveness of oral 

glutathione in GSH and GSGG compared to placebo at a dose of 250 mg/day for 12 weeks. In this trial, it 

appeared that the measurement value of wrinkles in areas not exposed to sunlight was significantly lower in 

the GSH group compared to the placebo group. [11] examined the effectiveness of topical glutathione on on 

a population of the Philippines. This study demonstrated greater decrease in wrinkle measurement in the 

glutathione group compared to placebo group. However, these studies still have various limitations, 

including single-use, small sample sizes, and short duration [8- 11]. 

 

Oxidative damage can increase the number of free radicals in the body, implying hundreds of diseases such 

as cancer, diabetes, heart disease, Alzheimer's, HIV/AIDS, and many other diseases [12- 15]. Research 

shows that people suffering from the diseases above have low glutathione levels in the body [9], [12], [16], 

[17]. Glutathione is an antioxidant present in almost every cell of the body and functions as a detoxifying 

agent for drugs and xenobiotics [7]. The majority of glutathione in the body is present in the reduced form 

(GSH) rather than in the oxidized form (GSSG). GSH carries out its role as an antioxidant by directly 

cleaning free radicals during the reductive detoxification process of hydrogen peroxide and lipid peroxide 

[18- 20]. In human cells, GSH is an electron contributor. During electron donation, it is converted to GSSG 
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by glutathione peroxidase but is reduced back to GSH by glutathione reductase in the presence of 

nicotinamide adenine dinucleotide phosphate. GSH has various physiological functions, one of which is the 

antiaging effect that has been mentioned in in vitro studies [10]. 

 

In this study, the group that received topical placebo and oral glutathione had the highest difference in spot 

size than placebo group, although it showed inconsistencies in spot size change in each examination 

compared to placebo group. The group receiving oral and topical glutathione, had an increase spot size at 

2nd to 6th week but then decreased at the last follow-up. However, there was no significant difference 

compared to placebo group. The group given topical glutathione demonstrated a decline in UV-S values 

compared to placebo group. Spot parameter represent hyperpigmented spots on the surface of the skin. 

Thus, the higher the measurement value, the higher the pigmented spots. In the pore parameters, there was a 

reduction in pore size in the three groups given oral glutathione, topical glutathione, or a combination of 

both, and the decrease was mainly seen in the group given oral and topical glutathione. 

 

Based on the antioxidant and anti-melanogenic effect of glutathione, Arjinpathana and Asawanonda 

conducted a trial on 60 medical students in Thailand using oral glutathione (GSH) 500 mg/day in two 

divided doses for four weeks. This study showed a minimal increase in UV spots values in the glutathione 

group. Oral glutathione resulted in a statistically significant improvement compared to placebo. Besides, 

there was an increase in skin flatness and decrease in pore size, although still not statistically significant 

compared to the placebo group [9]. Topical glutathione, oral glutathione, or both produced significant 

results in skin roughness parameters. From previous literature, there is no definite mention of the 

relationship between the two, however it focuses on the antioxidative mechanism, in which glutathione is 

one of the antioxidants. There was an improvement in a post-treatment study of antioxidants on skin 

roughness and deep wrinkles [21]. In our study, all groups receiving oral glutathione, whether with topical 

glutathione or placebo, both yielded significant results in roughness parameter. 

 

The group that received topical glutathione and oral placebo and the group that received topical placebo and 

oral glutathione experienced significantly reduced wrinkle measurement values. Meanwhile, the group that 

received both topical and oral glutathione showed insignificant measurement results at the end of the study. 

No previous studies describe the effects of a combination of topical and oral glutathione in delaying skin 

aging. However, in several studies, glutathione has been shown to extinguish free radicals and ROS both 

orally and topically [11], [21- 23]. Glutathione has three crucial protective functions, namely an antioxidant, 

an immune booster, and detoxification. The effects provided include reducing wrinkles, dark spots and 

nourishing the skin while detoxifying the body efficiently. Glutathione inhibits the tyrosinase enzyme, 

participates in the conversion of dopaquinone to pheomelanin, and diminishes ROS and free radicals that 

affect tyrosinase activation. A study by [24] demonstrated that extracellular GSH effectively suppressed 

paraquat's intracellular ROS at a concentration of 1–10 mM by the dose-dependent method [24]. [10] 

demonstrated wrinkles measurement values in areas not exposed to sunlight was significantly lower in the 

GSH group compared to the placebo group. [11] examined the effectiveness of topical glutathione on the 

Philippine population and showed a reduction in wrinkle measurement in the topical glutathione group 

compared to placebo [10- 12], [25], [26]. 

 

Future studies with larger scale, longer follow-up duration, single use of glutathione (without combination 

with other ingredients) are required to examine the effectiveness, efficacy, and safety of combination of oral 

and topical glutathione as well as their separate use. In addition, the presence of other antioxidants in the 

ingredient might have contributed in the observed effect through ROS scavenging and the possible 

tyrosinase inhibitory activity. However, this scenario might better represent daily clinical practice setting 
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where glutathione is commonly combined with other supporting agents. 

 

5. Conclusion 

This study showed that oral and/or topical glutathione use yielded a significantly better effect on improving 

skin conditions related to aging processes compared to the placebo. However, combination of oral and 

topical glutathione is not as effective as monotherapy in improving signs of skin aging, except in UV acne 

parameter. 

 

6. References 

[1]  Rinnerthaler M, Bischof J, Streubel MK, Trost A, Richter K. Oxidative stress in aging human skin. 

Biomolecules. 2015;5(2):545-589. 

 

[2] Lephart ED. Skin aging and oxidative stress: Equol’s anti-aging effects via biochemical and 

molecular mechanisms. Ageing Res Rev. 2016;31:36-54. 

 

[3]  Panich U, Sittithumcharee G, Rathviboon N, Jirawatnotai S. Ultraviolet radiation-induced skin 

aging: the role of DNA damage and oxidative stress in epidermal stem cell damage mediated skin aging. 

Stem Cells Int. 2016;2016. 

 

[4]  Schuch AP, Moreno NC, Schuch NJ, Menck CFM, Garcia CCM. Sunlight damage to cellular DNA: 

Focus on oxidatively generated lesions. Free Radic Biol Med. 2017;107:110-124. 

 

[5]  Poljšak B, Dahmane R. Free radicals and extrinsic skin aging. Dermatol Res Pract. 2012;2012. 

 

[6]  Poljšak B, Dahmane RG, Godić A. Intrinsic skin aging: the role of oxidative stress. Acta 

Dermatovenerol Alp Pannonica Adriat. 2012;21(2):33-36. 

 

[7]  Hunaiti A. The Therapeutic Potential of Glutathione Supplement: A Review of Clinical Trials. 

 

[8] Nugrahaeni F, Hariyadi DM, Rosita N. Partition coefficient and glutathione penetration of topical 

antiaging: preformulation study. Int J Drug Deliv Technol. 2018;8(02):39-43. 

 

[9]  Arjinpathana N, Asawanonda P. Glutathione as an oral whitening agent: a randomized, double-

blind, placebo-controlled study. J Dermatol Treat. 2012;23(2):97-102. 

 

[10]  Weschawalit S, Thongthip S, Phutrakool P, Asawanonda P. Glutathione and its antiaging and 

antimelanogenic effects. Clin Cosmet Investig Dermatol. 2017;10:147. 

 

[11]  Watanabe F, Hashizume E, Chan GP, Kamimura A. Skin-whitening and skin-condition-improving 

effects of topical oxidized glutathione: a double-blind and placebo-controlled clinical trial in healthy 

women. Clin Cosmet Investig Dermatol. 2014;7:267. 

 

[12]  Lang CA, Mills BJ, Mastropaolo W, Liu MC. Blood glutathione decreases in chronic diseases. J 

Lab Clin Med. 2000;135(5):402-405. 

 

[13] Bhatti JS, Kumar S, Vijayan M, Bhatti GK, Reddy PH. Therapeutic strategies for mitochondrial 

dysfunction and oxidative stress in age-related metabolic disorders. Prog Mol Biol Transl Sci. 2017;146:13-

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 06, August, 2022 

  

1893 
 

46. 

 

[14]  Kumar S, Pandey AK. Free radicals: health implications and their mitigation by herbals. J Adv Med 

Med Res. 2015:438-457. 

 

[15]  Tan BL, Norhaizan ME, Liew W-P-P, Sulaiman Rahman H. Antioxidant and oxidative stress: a 

mutual interplay in age-related diseases. Front Pharmacol. 2018;9:1162. 

 

[16]  Mazzetti AP, Fiorile MC, Primavera A, Bello ML. Glutathione transferases and neurodegenerative 

diseases. Neurochem Int. 2015;82:10-18. 

 

[17]  Lutchmansingh FK, Hsu JW, Bennett FI, et al. Glutathione metabolism in type 2 diabetes and its 

relationship with microvascular complications and glycemia. PloS One. 2018;13(6):e0198626. 

 

[18]  Esatbeyoglu T, Wagner AE, Motafakkerazad R, Nakajima Y, Matsugo S, Rimbach G. Free radical 

scavenging and antioxidant activity of betanin: Electron spin resonance spectroscopy studies and studies in 

cultured cells. Food Chem Toxicol. 2014;73:119-126. 

 

[19]  Keshari AK, Srivastava A, Upadhayaya SR, Srivastava R. Antioxidant and free radicals scavenging 

activity of medicinal plants. J Pharmacogn Phytochem. 2018;7(3):1499-1504. 

 

[20]  Ali SS, Ahsan H, Zia MK, Siddiqui T, Khan FH. Understanding oxidants and antioxidants: classical 

team with new players. J Food Biochem. 2020;44(3):e13145. 

 

[21]  Dilokthornsakul W, Dhippayom T, Dilokthornsakul P. The clinical effect of glutathione on skin 

color and other related skin conditions: A systematic review. J Cosmet Dermatol. 2019;18(3):728-737. 

doi:https://doi.org/10.1111/jocd.12910 

 

[22]  Tram NK, McLean RM, Swindle-Reilly KE. Glutathione improves the antioxidant activity of 

vitamin C in human lens and retinal epithelial cells: implications for vitreous substitutes. Curr Eye Res. 

2020:1-12. 

 

[23]  Nagapan TS, Lim WN, BaSri DF, Ghazali AR. Oral supplementation of L-glutathione prevents 

UVB-induced melanogenesis and oxidative stress in BALB/c mice. Exp Anim. 2019:19-0017. 

 

[24]  Hong S-Y, Gil H-W, Yang J-O, et al. Pharmacokinetics of glutathione and its metabolites in normal 

subjects. J Korean Med Sci. 2005;20(5):721. 

 

[25]  Handog EB, Datuin MSL, Singzon IA. An open-label, single-arm trial of the safety and efficacy of 

a novel preparation of glutathione as a skin-lightening agent in F ilipino women. Int J Dermatol. 

2016;55(2):153-157. 

 

[26]  Lamia H, Al-Shaimaa AF, Basma M, Nageh A. Evaluation of the Efficacy and Safety of Topical 

and Oral Glutathione in Treatment of Melasma. Med J Cairo Univ. 2018;86(September):3083-3092. 


