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Abstract 
Background: Glutathione can alter the depigmentation of skin and convert eumelanin to pheomelanin 

during melanogenesis. As a result, glutathione has become one of the most used skin-whitening 

agents, and women have become obsessed with it. So, the purpose of this study was to see how 

intramuscular glutathione injection can affect the ovaries of female albino rats.  

Methods: 50 females albino rats were involved. The animals were divided into two groups; A: the 

control group and B: the glutathione-injected group, which received glutathione intramuscularly three 

times per week for three consecutive weeks at a dose of 30 mg/day. The injected group was 

subdivided into four subgroups based on how soon after the last dose the rats were sacrificed (B1: 

immediately, B2: after 24h, B3: after one week and B4: after two weeks). Ovarian tissue samples 

were collected from all groups. Each sample was subjected for histopathological examination and 

estimation of estrogen and progesterone by ELISA. Malondialdehyde (MDA) and reduced glutathione 

(GSH) levels also were detected. Results: MDA level was significantly higher in subgroups of group 

B than group A, while GSH level was significantly reduced. The histopathological examination 

revealed that glutathione injections led to edematous stroma and luteoma. As regard hormones levels, 

there was significant increase in all (B) subgroups compared to control group. In this study, ovarian 

changes caused by the prooxidant behavior of glutathione, were reduced partially after two weeks. 

Conclusion: External glutathione may function as a pro-oxidant and have negative effect on the 

ovaries. 
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Introduction 
 Glutathione can influence directly or indirectly 

pigmentation of skin by preventing tyrosinase 

action during melanogenesis. Glutathione alters 

the depigmentation of melanocytotic substances 

and converts eumelanin to pheomelanin
1
.  

 

Glutathione, as skin lightening compound, is 

widely available in the market in topical, oral, 

inhaled or injectable formulations. Oral 

supplements are less effective than injections 

due to their low bioavailability
1
. So, injections 

are considered to be more demanded.  

 

The Philippine Food and Drug Administration 

has documented adverse effects from parenteral 

glutathione injection including kidney dysfun-

ction, abdominal pain, skin diseases, and the 

consequences of unskilled injection methods. 

The safety profiles of parenteral glutathione, as 

skin lightening component, are still unknown 

and researches on its impact on different body 

organs are limited
2
. 
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It is also known that women are more interested 

and the main users of these supplements. Thus, 

it is important to demonstrate if these 

supplements can affect their reproductive life
3
. 

The objective here was to investigate the 

impacts of glutathione intramuscular injection 

on the ovaries.  

 

Material and Methods 
Animals:  

Fifty female albino rats weighing 180-220 gm 

on average (at 9 weeks of age) were involved. 

They were obtained from the university's 

growth facility for research animals in Minia, 

Egypt. Experimental study was conducted in 

accordance with the recommendations of care 

and use of laboratory animals approved by 

ethical committee of Faculty of Medicine, 

Minia university, approval No 208:2022.  

 

The animals were housed in separated clean 

plastic cages with good ventilation.  They were 

provided with a well-balanced standard diet and 

tap water. They were maintained at a consistent 

temperature. This study was done during the 

period from 1st of March to 5th of April 2022. 

 

Chemicals: 

Glutathione IM, Spanish product was obtained 

from Cosmo Medica Company, Nasr City, 

Cairo Governorate. The vial is about 10 ml. 

each contains 2400 mg glutathione. 

 

Experimental design: 

Rats were classified into two groups, ten rats in 

group (A) and forty rats in group (B). They 

were arranged as follows: 

Group (A): served as control. 10 rats were 

given saline by intramuscular method to 

exclude stressful injection conditions. 

Group (B): 40 rats injected intramuscularly, at 

10 a.m., with a dose of 30 mg/ day. It was given 

three times per week for three consecutive 

weeks. 
 

Group B was divided into four subgroups in 

separate cages, 10 rats per each subgroup as 

follows: 

Subgroup (B1):  10 rats were sacrificed 

immediately after the last dose to study the 

glutathione effect on the ovaries.  

The rest 30 rats were kept without any 

injections and subjected to the same previous 

living conditions to study the extent of 

glutathione effect (if any in subgroup B1). Then 

rats were sacrificed as the follows: 

Subgroup (B2): 10 rats were sacrificed one day 

after glutathione last dose. 

Subgroup (B3): 10 rats were sacrificed one 

week after the last dose. 

Subgroup (B4): last rats were sacrificed two 

weeks after the last dose. 

The rats were slaughtered by cervical 

dislocation while exposed to ether inhalational 

anesthesia. the ovaries were dissected and 

processed for histopathological study after 

staining by H&E, biochemical analysis using 

the ELISA method and oxidative markers 

detection. 

 

Biomarkers: 

Reduced glutathione (GSH): 

According to Turgut et al., (2006)
4
, GSH 

estimation accomplished through a modification 

of the Moron et al. procedure in 1979, using 

dithio-bis-nitrobenzoic acid (DTNB). The unit 

of measurement is nmol/g. 

Malondialdehyde (MDA): 

According to Aly (2020)
5
, its measurement in 

tissues is relied on thiobarbituric acid reaction 

(TBARS). The unit of measurement is nmol/g. 

 

Histopathology:  

The ovarian sections stained with hematoxylin 

and eosin (H&E) then examined using a light 

microscope with an attached camera to 

photograph these sections (Olympus BX51, 

Tokyo, Japan), in Pathology department, 

Faculty of Medicine, Minia University.   

 

Kits for biochemical analysis: 

Kits were obtained from BioKits, 27 Mohamed 

Naguib Serry St.,Off El Gomhoureya St., - 

Assiut – Egypt. The Estrogen ELISA kits, 

Bioassay Technology Laboratory, USA 

(Catalog No: E0176Ra). The measurement unit 

is ng/L. The Progesterone ELISA kits, 

FineTest, USA (Catalog No: ER1255). The unit 

of measurement is ng/ml. 

 

Statistical analysis: 

The collected data were coded, tabulated, and 

analyzed using (SPSS) program software, 

version 25. Graphical Presentations were done 

using Microsoft office Excel 365, version 2016. 

Level of significance was considered at P value 

≤ 0.05. 
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Results 
Oxidative stress markers: 

Ovarian MDA: 

There is statistically significant increase in all 

subgroups (B1, B2, B3 and B4) compared with 

that of the control group. Its level increases 

through time among the four glutathione 

subgroups. There is a significant difference (P 

< 0.001) in ovarian MDA levels between B1 

and B2. Difference in subgroups (B2 vs. B3) 

and (B3 vs. B4) is insignificant (Table 1).  
 

Ovarian GSH: 

There is statistically significant decrease in 

GSH level in all subgroups (B1, B2, B3 and 

B4). Level of ovarian GSH decreases through 

time among the four glutathione subgroups. 

There is a significant difference (P < 0.001) in 

GSH levels between B1 and B2. Difference in 

subgroups (B2 vs. B3) and (B3 vs. B4) is 

insignificant (Table 2).  

According to (chart 1), In ovarian tissues, GSH 

and MDA parameters are strongly inversely 

correlated. 

 

Histopathology results:  

Ovarian tissue sections obtained from rats in 

group A, shows multiple follicles at different 

stages of development within normal stroma 

(Figure1). While ovarian tissue sections 

obtained from rats in subgroup B1, shows 

enlarged graafian follicle with marked stromal 

edema (Figure2). In subgroup B2, there is 

marked ovarian stromal edema with graafian 

follicles at various stages of development and 

large luteoma (increased cell number and size 

of corpus luteum) (Figure 3A& 3B). 

 

As regard ovarian sections obtained from rats in 

subgroup B3, shows large graafian follicles 

with moderate stromal edema (Figure 4). While 

ovarian sections obtained from rats in subgroup 

B4, shows mild stromal edema with few luteal 

cells (Figure 5). 

 

Biochemicals: 

Estrogen and Progesterone:  
As regard hormonal levels, ANOVA test 

reveals statistically significant (P < 0.001) rise 

in all subgroups (B1, B2, B3 and B4) when 

compared with group A. There is a statistically 

significant decrease (P < 0.001) in both 

estrogen and progesterone levels in subgroups 

B3 and B4 compared with B1 and B2 (Table 3, 

4). 

 

 

 

Table (1): Ovarian MDA level changes between the examined groups 

 

 Group A 

Control 

Group B1 

Immediate 

Group B2 

After 24 h 

Group B3 

After 1 week 

Group B4 

After 2 weeks 

N=10 N=10 N=10 N=10 N=10 

Ovarian MDA (nmol/g) 
Range 

Mean ± SD 

 

(0.21-0.21) 

0.21±0.004 

 

(0.24-0.33) 

0.28±0.024 

 

(0.36-0.39) 

0.37±0.01 

 

(0.38-0.40) 

0.39±0.003 

 

(0.39-0.41) 

0.40±0.006 

Control (A)  <0.001* <0.001* <0.001* <0.001* 

Immediate (B1)   <0.001* <0.001* <0.001* 

After 24 h (B2)    0.068 <0.001* 

After 1 week (B3)     0.112 

One Way ANOVA test for quantitative data between the five groups followed by post Hoc 

Tukey’s analysis between each two groups 

- *: Significant level at P value < 0.05 
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Table (2): Ovarian GSH level changes between the examined groups 

 

 Group A 

Control 

Group B1 

Immediate 

Group B2 

After 24 h 

Group B3 

After 1 week 

Group B4 

After 2 weeks 

N=10 N=10 N=10 N=10 N=10 

Ovarian GSH (nmol/g) 
Range 

Mean ± SD 

 

(0.67-0.71) 

0.69±0.01 

 

(0.59-0.63) 

0.61±0.01 

 

(0.37-0.42) 

0.40±0.02 

 

(0.35-0.42) 

0.38±0.02 

 

(0.31-0.42) 

0.37±0.04 

Control (A)  <0.001* <0.001* <0.001* <0.001* 

Immediate (B1)   <0.001* <0.001* <0.001* 

After 24 h (B2)    0.505 0.015* 

After 1 week (B3)     0.438 

One Way ANOVA test for quantitative data between the five groups followed by post Hoc Tukey’s 

analysis between each two groups 

*: Significant level at P value < 0.05 
 

 

Table (3): Estrogen level changes between the examined groups 

 

 Group A 

Control 

Group B1 

Immediate 

Group B2 

After 24 h 

Group B3 

After 1 week 

Group B4 

After 2 weeks 

N=10 N=10 N=10 N=10 N=10 

Estrogen (ng/L) 
Range 

Mean ± SD 

 

(2.89-2.98) 

2.94±0.03 

 

(3.08-3.19) 

3.12±0.03 

 

(3.95-4.06) 

4.00±0.04  

 

(3.78-3.96) 

3.87±0.06 

 

(3.13-3.29) 

3.21±0.06 

Control (A)  <0.001* <0.001* <0.001* <0.001* 

Immediate (B1)   0.001* <0.001* <0.001* 

After 24 h (B2)    <0.001* <0.001* 

After 1 week (B3)     <0.001* 

- One Way ANOVA test for quantitative data between the five groups followed by post Hoc 

Tukey’s analysis between each two groups 

- *: Significant level at P value < 0.05 
 

Table (4): Progesterone level changes between the examined groups 

 

 Group A 

Control 

Group B1 

Immediate 

Group B2 

After 24 h 

Group B3 

After 1 week 

Group B4 

After 2 weeks 

N=10 N=10 N=10 N=10 N=10 

Progesterone 

(ng/mL) 
Range 

Mean ± SD 

 

 

(0.9-0.99) 

0.95±0.03 

 

 

(1.01-1.06) 

1.03±0.02 

 

 

(1.32-1.36) 

1.34±0.01  

 

 

(1.26-1.33) 

1.29±0.02 

 

 

(1.04-1.11) 

1.076±0.02 

Control (A)  <0.001* <0.001* <0.001* <0.001* 

Immediate (B1)   <0.001* <0.001* <0.001* 

After 24 h (B2)    <0.001* <0.001* 

After 1 week (B3)     <0.001* 

- One Way ANOVA test for quantitative data between the five groups followed by post Hoc 

Tukey’s analysis between each two groups 

- *: Significant level at P value < 0.05 
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Chart (1): showing correlation between levels of ovarian MDA and GSH 

 

 

Histopathology results: 

 

 
 

Figure (1): A photomicrograph of rat ovarian section of the control group A: showing multiple 

follicles at different stages of development (arrows) within normal stroma (H&E stain X4) 
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Figure (2): A photomicrograph of rat ovarian section of subgroup B1: showing enlarged 

graafian follicle with marked stromal edema (H&E stain X10) 

 

 

 
 

Figure (3A): A photomicrograph of rat ovarian section of subgroup B2: showing marked 

ovarian stroma edema with graafian follicles at different stages of development (small arrows) 

and luteoma (Large arrow) (H&E stain X10) 
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Figure (3B): A photomicrograph of rat ovarian section of subgroup B2: showing severe ovarian 

stromal edema and large luteoma (arrow) (H&E stain X10) 

 

 
 

Figure (4): A photomicrograph of rat ovarian section of subgroup B3: showing large graafian 

follicles with moderate stromal edema (H&E stain X4) 
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Figure (5): A photomicrograph of rat ovarian section of subgroup B4: showing mild ovarian 

stromal edema with few luteal cells (arrow) (H&E stain X10) 

 

 

 

Discussion 
Glutathione, as whitening agent, is commonly 

accessible in markets as topical, oral, inhaled or 

injectable formulations. Although several 

studies have shown positive effects of 

glutathione supplements on metabolic variables, 

researches on safety profiles of glutathione 

injection and its effects on various body 

systems are not enough
6
. 

 

However, in the year of 2010, Ramirez et al.,
7
 

found that oral and intravenous glutathione 

caused abnormal thyroid function, and 

subclinical hyperthyroidism was present in all 

cases included in the study. In 2016, Zubair et 

al.,
8
 also revealed that parenteral glutathione 

could lead to abnormal liver function and 

anaphylactic shock. The purpose of this study 

was to evaluate the burden of glutathione 

injections on ovaries as women are the most 

concerned about cosmetics. 

 

When injected rats' ovaries were compared to 

the control group, MDA level was significantly 

higher and GSH level was significantly lower in 

all subgroups. In terms of significant 

differences between subgroups, B1 and B2 

subgroups showed a significant difference, but 

the difference between (B2 vs. B3) and (B3 vs. 

B4) was insignificant. 

 

Unexpectedly, the findings in this study 

suggested that three-week glutathione injection 

was linked to high MDA levels and low GSH 

levels, which may be explained by the 

possibility that external glutathione could have 

pro-oxidant effects and affect cellular redox 

potential
9
.  

 

That are consistent with Sagristá et al., 2002
10

 

who demonstrated that thiol-reactive radical 

interaction can result in the formation of thiyl 

radicals, which could possess pro-oxidant 

properties. This was determined by the nature 

of the radicals and the iron/H2O2 -dependent 

oxidative actions.  

 

Also, in agreement with Pompella& Corti, 

2015
11

 who shown that GSH, and particularly 

its catabolites, can support oxidative processes 

by taking part in metal ion-mediated reactions 

that eventually led to release of reactive oxygen 

species and free radicals.  

 

These also accordance with Dewi et al., 2020
12

 

who evaluated the effect of glutathione (1.5  
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milligram intramuscular /day for two weeks) on 

MDA level in albino rat retina. They found that 

MDA levels in injected rats with glutathione 

were in higher level than in the control group. 

That was explained through pro-oxidant action 

of glutathione. 

 

On the other hand, these results don't agree with 

many previous studies which proved that 

glutathione has antioxidant action. Cheraghi et 

al., 2019
13

 study which included 50 coronary 

disease patients. MDA and GSH levels were 

measured to compare between healthy and 

diseased patients. They illustrated that 

glutathione has protective effect on heart 

against MDA. 

 

In addition, Ahmadvand et al., 2019
14

 study 

demonstrated that on antioxidant (gallic acid), 

intra peritoneal injection in a dose of 100 mg/kg 

to renal ischemic rats, the treated group had 

lower MDA levels than the control.  

 

In the current study GSH and MDA levels 

didn't change significantly at subgroups B3 and 

B4, this may be because no further free radicals 

were released on cessation of injections. GSH 

level also was negatively related to MDA level, 

which could be explained by the fact that GSH 

(the reduced form) was consumed to neutralize 

free radicals, resulting in lipid peroxidation and 

high MDA levels
15

.  

 

This is in conjunction with Surapaneni, 2007
16

 

who studied the relation between lipid 

peroxidation and antioxidant system. He found 

that increased oxidative stress markers such as 

MDA was accompanied with drop in 

antioxidant concentration such as GSH. 

 

As regard the histological findings in the 

injected subgroups compared to the control 

group, ovarian tissues of B1 rats revealed 

marked stromal edema and Subgroup B2 

ovarian sections demonstrated marked ovarian 

stromal edema and a large luteoma. While 

edema and the number of luteal cells decreased 

in subgroups B3 and B4. 

 

This is in conjunction with Alchalabi et al., 

2016
17

 study which revealed that oxidative 

stress, caused by radiation exposure for one to 

two months, could lead to hypertrophy of 

corpus luteum and ovarian congestion in female 

rats. According to Firouzabadi et al., 2022
18

, 

disruption at antioxidant / ROS balance leads to 

oxidative stress which in turn can cause 

problems such as infertility.  

 

However, in Li et al., 2021
19

 study human 

ovarian tissue was frozen and xenografted into 

mice and glutathione supplement was given 

intravenously once per day for one week. They 

showed that GSH supplement in the hosts 

ovarian grafts improved follicular survival rate.  

 

When it comes to ovarian biochemistry, 

estrogen and progesterone levels significantly 

increased in all subgroups that received 

glutathione. Levels of hormones increased 

immediately after the last dose and through the 

next 24 hours. This was followed by gradual 

decrease over the next two weeks. 

 

The oxidative stress caused by glutathione 

injection increased the levels of ovarian 

hormones. In the long run, this can affect 

ovulation and pregnancy
20

.  

 

That agrees with Vahid et al., 2012
21

 who 

conducted an experiment in which mobile 

waves were shown to have oxidative stress 

effects. These effects included increase in 

ovarian follicle size and significant increase in 

FSH, estrogen and progesterone hormones 

secretion.  Also, Dirik & Kömüroǧlu, 2021
22

 

discovered that the increasing MDA parameters 

in rats' tissue in the ovarian hyperstimulation 

syndrome group was associated with higher 

levels of estrogen.  

 

However, Elkady et al., 2019
23

 illustrated how 

antioxidants, in appropriate dose and type, 

could be used to reverse ovarian toxicity and 

premature ovarian failure brought on by 

oxidative stress and inflammation (induced by 

cyclophosphamide). 

 

Thus, external parenteral glutathione, as skin 

whitening agent, in such dose can alter redox 

status and can lead to oxidative stress impact on 

ovarian tissues and hormones.  

 

Literatures on the impact and mechanism by 

which intramuscular glutathione injection can 

affect ovaries are scarce. This might be because 

of the novelty of the study topic and the scant 

research. 
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