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ABSTRACT

Background: Glutathione (GSH) used for skin lightening can also affect Glucose metabolism in diabetics
because of its anfioxidant properties. This study aimed to determine the effects of systemic glutathione on
various parameters in type 2 diabetes.

Methods: It was an interventional study (open label trial) conducted at Skin care clinic and Baqai Institute of
Diabetes and Endocrinology from August 2019 to January 2020. Total patients included in this study were 46
who met the inclusion criteria along with 20 parficipants as confrols. Oral Glutathione (500 mg B.D) was given
to both groups for 18 weeks. Pre and post treatment Plasma Glutathione, fasting blood sugar (FBS), random
blood sugar (RBS), and HbA1c levels were evaluated. Taylor hyperpigmentation scale was used to measure
skin fone. BMI and Anthropometric measurements were also measured. Paired t-test/dependent t-test and
Chi squared test was performed and p < 0.05 was considered statistically significant.

Results: Oral Glutathione caused significant reduction in FBS, RBS and HbA1c levels in type 2 diabetics. Mean
values of both random and fasting blood sugar significanfly decreased in patients group. RBS
decreased from 232+£10.04 mg/dl to 178+10.37 mg/dl (<0.001*), whereas FBS decreased from
136£10.42mg/dl to 129.24+102.78 mg/dI (<0.002*). HobAlc was significantly decreased in patients group from
7.72 £2.04 10 6.66 £ 1.37 (<0.001). Weight, BMI, and systolic blood sugar were also decreased in both groups
p=<0.05, <0.05, 0.005 respectively.

Conclusion: Systemic glutathione used for skin fone lightening in diabetics caused significant reduction in
FBS, RBS and HBAI1c levels. Glutathione can be used as an adjuvant therapy in diabetics.
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INTRODUCTION in the year 2014, which caused a number of deaths?.
Increased levels of glucose in the blood for a long

The major health problem in 215" century will be the period, lead to both microvasculor and
epidemic of diabetes, particularly in underdeveloped macrovascular complicationss.
countries'. It was estimated that these countries would
have an occurrence of diabetes which will rise to 67% During prolonged hyperglycemia, the activity of
from the vyear 2010 to 2030. Worldwide, the Polyol pathway is found to be increased. The
prevalence of diabetes mellitus was found to be 8.5% frequency of Skin diseases is around 30% in
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diabetics*. Few of these cutaneous problems are
linked with resistance to insulin, which appears even
before the patient is labeled fo have type 2
diabetes’. The assessment of skin problems in
pre-diabetic and type 2 diabetic patients is of
enormous significance as it may prevent the
secondary infections and complications of
diabetes.

There is a wide range of antioxidants in the body
that try to prevent any damage by free radicals.
One of the important among these is reduced
Glutathione that is produced by virtually all cells in
the body’. Glutathione is a naturally occurring low
molecular weight tri-peptide that is made up of the
following amino acids: glutamate, cysteine, and
glycine in two steps reactions, which are catalyzed
by vy-l-glutamyl-.-cysteine: glycine ligase and
glutathione synthetase®. Glutathione controls redox
balance inside the cells. After the discovery of itfs
antimelanogenic properties, glutathione was used
to lighten the colour of skin’. It works by inhibiting the
enzyme ftyrosinase and by scavenging highly
reactive free radicals. It ftilts the process of
melanogenesis from darker eumelanin fo light
phaeomelanin'®.

The production of reactive oxygen species and free
radicals increases during high blood glucose levels
however, during normal blood glucose levels
oxidative stress is minimum''. Chronic increase in
blood glucose levels also causes a decrease in
antioxidant levels in the body including Glutathione,
which canincrease oxidative damage'2. There are sfill
no meticulous studies in the world that show how oral
or infravenous Glutathione that is used for skin
lightening or hyper-pigmentation, can also have
effects on glucose metabolism in type 2 diabetics or
metabolic syndrome patients. The present study
agimed fo determine the effects of systemic
Glutathione used for skin tone lightening and
pigmentation on blood glucose levels in diabetics.

METHODS

This inferventional (open label ftrial) study was
carried out at Baqai Institute of Diabetology and
Endocrinology (BIDE) and Skin Care Clinic, Karachi
after approval from Ethics and Board of Advanced
Studies and Research (BASR), Baqgai Medical
University (ERC no: BMU/EC/07-2019-03). Total 66
participants of either gender, aged between 20 to
50 vyears, were included in this study. Twenty
participants who did not have any disease were
taken as conftrols (Group B). 46 patients who visited
to the outpatient clinic for skin problems along with
type 2 diabetes were considered as Group A. All
Participants were given Systemic Glutathione
(Tablet Precos® from CosDerm Skin Care, Pakistan)
as per the clinical requirement specified in standard
guidelines for skin tone lightening / pigmentation
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(L-Glutathione 500mg + vitamin C 60mg).

Vitamin C is added to increase the absorption of
Glutathione and it affects HbAlc levels only atf the
dose 1000mg /day ) B.D for 18 weeks, i.e.: 126 days
via the oral route. The skin changes start to appear
after 10 weeks of glutathione therapy. Pre and post
freatment Glutathione, FBS, RBS and HbAlc levels
were assessed. The beginning day of freatment was
counted as day zero (base line). After overnight
fasting, venous blood samples (10 mL) were drawn
in vacutainers from the forearm vein of all
participants. Blood samples were then added to
the gel tube for thirty minutes. The gel tube was
centrifuged at 2000 RPM for 10 minutes to separate
the Serum. Physiological parameters (Systolic and
Diastolic blood pressure), as well as anthropometric
measurements (Weight and Height), were also
measured by standard techniques both af base line
and at the end of freatment. BMI was calculated as
body weight (kg) divided by the square of the
measured height (m?).

Taylor's hyperpigmentation scale was used to
measure the skin tone. It is a new visual scale
developed to provide an inexpensive and
convenient method to assess skin color and monitor
the improvement of hyperpigmentation following
therapy. Two body sites, which were non-exposed to
the sun, were measured with Taylor
hyperpigmentation cards. The effectiveness and side
effects were assessed after 18 weeks (126 days) on
cessation of treatment. The lab work was done atf BIDE
and Biochemistry Laboratory, Department of
Biochemistry, Baqgai University, Karachi. The data of
participants, their anthropometric measurements,
baseline tests and biochemical parameters was
assembled categorically on Microsoft Office Excel
2007. Results were compared based on changes in
biochemical parameters and a p value less than 0.05
was considered to be statistically significant. Patients
to whom glutathione was given were categorized as
Group A (Patients Group) while the persons without
any disease fo whom glutathione was given were
considered as controls and were categorized as
Group B.

All physical and biochemical parameters were
compared from day zero (start of treatment) until
18" week, 126 days (end of tfreatment) for Group A
and Group B respectively. A non-Probability
convenience sampling technique was used. The
sample size was calculated by online site:
https://select-statistics.co.uk/; the Confidence level
was taken as 95%, power was kept 80%, the
hypothesized difference was found to be 3.5,
Population variance was 16 and the sample size
calculated was 2113, Statistical analysis was done by
using SPSS version 23.0. To know the significance
comparison of different variables parametric and
non-parametric tests (Unpaired t-test /
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Independent t-test, Paired t-test / dependent t-test
and Chi squared) were performed and p-value <
0.05 was considered stafistically significant.

RESULTS

The mean values of baseline physiological and

Table 1: Effect on random and fasting blood sugar.

anthropometric parameters between Group A and
Group B at day 126. It was observed that
administration of glutathione caused a significant
reduction in weight (p< 0.05), BMI (p< 0.05) and
systolic blood pressure (p<0.05) in both the group's
A and B. Diastolic blood pressure was decreased
insignificantly only in diabetics (Table 1).

Parameters Group A Group B Group A Group B p -Valve
(day 0) (day 0) (day 1246) (day 126)
Age (years) 43.67 £ 11.60 38.80+9.11 43.67 + 11.60 38.80+9.11 0.101
Weight (kg) 82.00+12.35 68.20 = 10.50 80.5 +11.35* 67.0£10.10* <0.05
Height (m) 167.28+11.36 176.45 £ 12.85 167.28+11.36 176.45 £ 12.85 0.005
BMI (kg/m 2) 29.26 + 4.28 21.90+ 1.65 28.16 + 3.28* 20.40 + 1.55* <0.05
SBP {(mm Hg) 150+10 120+10 140+10* 110£10* <0.05
DBP (mm Hg) 100+10 70£20 90£10 70£20 0.005

Blood Sugar, *indicates p-value statistically significant, Test applied: Unpaired t-test / Independent t-test

Group A: Patients group (n=46), Group B: Control
group (n=20), BMI: Body Mass Index, SBP: Systolic
blood pressure, DBP: Diastolic blood pressure,
*indicates p-value statistically significant, Test
applied unpaired t-test / Independent t-test.

While comparing the mean values of RBS and FBS
between Group A and Group B at day 126; it was

seen that after glutathione intervention mean
values of both the random and fasting blood
sugar decreased significantly in Group A. RBS
decreased from 232+10.04 mg/dl to 178+10.37
mg/dl (p<0.001*). Whereas, FBS was decreasing
from 136x10.42mg/dl to 129.24+102.78 mg/dl
(p<0.002*) in Group A after glutathione intervention
as shown in Table 2.

Table 2: Baseline physiological and anthropometric parameters.

Day 0 Day 126 Mean
Parameters Group Meant SD Meant SD Difference DL
mg/dl mg/dl mg/dl
Random Blood Sugar A 232 £10.04 178 £10.37* 54 +9.67 <0.001
(RBS) B 145+ 10.35 143 £11.35 02 £ 1.00 0.005
Fasting Blood Sugar A 136 +10.42 129.24 +102.78* 07.76 £2.79 <0.002
(FBS) B 80.94 £ 10.7 80.62£2.71 0.32+8.09 0.018

Group A: Patients group (n=46), Group B: Control group (n=20), RBS: Random Blood Sugar, FBS: Fasting

While comparing the mean difference of
biochemical parameters between Group A and
Group B at day 126 after Glutathione intervention, it
was observed that HbAlc was significantly
decreased in Group A from 7.72+2.04 to 6.66+1.37.

Whereas, the level of glutathione increased from
5.67%£1.42 ymol/L to 10.24+2.78 pmol/L in Group A
and from 5.56x1.76 pmol/L to 10.62+2.71 pymol/L in
Group B after the glutathione intervention (Table 3).

Table 3: Effect on biochemical parameters glycated hemoglobin (HbA1c) and Glutathione.

Day 0 Day 126 Mean )
Parameters Group MeanzSD MeanzSD Difference p -Valve
+ + * +
HbATC (%) A 7.72%+2.04 6.66 +1.37 1.058 £ 1.17 <0.001
B 4.97 £0.35 4.87 £0.35 0.10 £ .51 0.214
+ + * - +
Glutathione (umol/L) A 5.67 £1.42 10.24+2.78 4,57 £2.79 0.535
B 5.56+1.76 10.62+2.71* -5.06 £3.09 0.015

Group A: Patients group (n=46), Group B: Confrol group (n=20)* indicates p value statistically significant, Test applied:

Unpaired t-test / Independent t-test.
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The present study demonstrated that glutathione
when given in the dose of 500 mg B.D for 18 weeks
orally, showed skin lightening effects in both the
groups af around 14" to 16™ week, which was
evident in various regions of the body. This finding
was confirmed by statistically significant higher
levels of glutathione in serum of both Group A
(Patfients group) and Group B (control group)
participants as compared fto their pre-freatment
serum Glutathione levels which were found o be
low. Skin color improvement was found to be 87%
amongst group A (patients) and 85% in Group B
(control) (Figure 1).

Improvement in Skin Tone Treatment by
Taylor Hyperpigmentation Scale
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Figure 1: Effect on skin tone in patients after
Glutathione intervention.

DISCUSSION

In the current study, it was found that the
infervention of oral glutathione in the dose of
500mg BD for 18 weeks for skin tone lightening in
type 2 diabetics caused significant reduction in
random and fasting blood sugar levels and HBATc.
Weight, BMI and systolic blood pressure were
decreased in both the control and patients group.
Tissue damage in type 2 diabetes includes
abnormal signaling through protein kinase C,
elevated advanced glycation end products, and
the alteration in the aldose reductase pathway. The
present study suggested that increasing glutathione
levels with oral supplementation is a vital
infervention to decrease diabetic oxidative stress
directly and it could provide an innovative and
inexpensive form of nutritional treatment. When
used as an adjunct to standard glycemic
management, this approach could substantially
reduce tfissue damage'.

Glutathione is a potent antioxidant that is naturally
present in human cells and scavenges the free

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2021, VOL. 10 (04)

The Effect of Glutathione as an Adjuvant Therapy for Skin Whitening and Hyperpigmentation in Type 2 Diabetes

radical species, thus improving the body’s immunity
as well as detoxifying the harmful oxidants. Its function
also includes lightening of skin tone by deactivation of
tyrosinase enzyme that causes the conversion of
melanin to a lighter color pigment’>. In the current
study, the patients experienced mild to moderate
adverse effects ranging from minor dizziness (12%),
diarrhea (6%), vomiting (5%), deranged liver functions
(1%) after the intervention of Glutathione. None of the
patients experienced anaphylactic shock or any
other life-threatening side effect because the drug
used through oral, buccal or cutaneous route is
relatively safe as compared to infravenous route’s.

The present study demonstrated that glutathione
when given in the dose of 500mg B.D for 18 weeks
orally, showed skin lightening effects in both the
groups at around 14" to 16™ week, which was
evident in various regions of the body. This finding
was confirmed by statistically significant higher
levels of glutathione in serum of both Group A
(Patients group) and Group B (confrol group)
parficipants as compared o their pre-freatment
serum Glutathione levels which were found low. Skin
color improvement was found to be 87% amongst
group A (patients) and 85% in Group B (conftrol).

A similar study was conducted in Philippines in
which Glutathione Lozenges were given to thirty
females with either skin type IV or type V for eight
weeks daily, the researchers saw a significant
decline in the Melanin indices along with no severe
clinical adverse effects in the participants'’. The
study also indicated a statistically significant effect
of oral glutathione on blood sugar levels. It was
found that Glutathione intervention for 126 days
caused a reduction in FBS, RBS and HbA1c levels in
diabetics.

Various researches have indicated that Diabetes
Mellitus leads to mutilation in the antioxidant
capability of the patients'”®, Low levels of
Glutathione were found in patients with Diabetes as
compared to participants with Impaired Glucose
Tolerance (IGT) and normal subjects. When
comparison was made between the participants
with impaired glucose metabolism and normal
subjects, it was found that lower glutathione levels
were present in the participants with IGTY. This
indicates that low levels of glutathione might be
associated with the pathogenesis of diabetes
mellitus.

Our finding was also supported by the research that
showed decreased levels of glutathione and the
increased levels of redox markers like Catalase
activity in Diabetes Mellitus type 2 patients when
they were compared to the controls®. Glutathione
(GSH) is an abundant endogenous antioxidant
synthesized in large quantities in the liver. It is
fransported via blood flow to fissues when there is
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an imbalance between the production of reactive
oxygen species and the endogenous antfioxidant
mechanisms?'. Extracellular GSH is not able to pass
through cell membranes; however, following
enzymatic breakdown info its consfituent amino
acids, these amino acids can ftraverse the
membrane. Once inside the cell, the amino acids
are available for the re-synthesis of GSH. GSH is
ufilized irreversibly when its product of oxidation
Glutathione disulfide (GSSG) is not recycled into
GSH by glutathione reductase?.

In another study, reduced levels of glutathione
were found in vascular straight muscles along with
oxidative stress that was caused by an increased
level of blood sugar/hyperglycemia®. Another
study suggested a negative relationship between
the Glutathione level and HbA1c values in diabetes
mellitus patients?*. Some reports have shown that
GSH production gradually decreases in patients
with diabetes with complications and that this
decrease is dependent on the degree of
hyperglycemia?. Previously, in a study, it was found
that increased production of free radicals causes a
decline in defense mechanisms of cellular
antioxidants that give rise fo systemic insulin
resistance and lipid peroxidation leading fo cellular
damage?®.

CONCLUSION

The intervention of systemic glutathione used for
skin tone lightening in diabetics caused a significant
reduction in random and fasting blood sugar levels
and HBATC. Weight, BMI and systolic blood sugar
were also decreased in both groups. Glutathione
can be used as adjuvant therapy in diabetics for
the improvement in FBS, RBS and HBATc levels.
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