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Protective Effect of Glutathione on Ovarian
Function in Female Rats with
Cyclophosphamide-induced Ovarian Failure



It is seen in approximately 1-3% of women under the age of 40.





How Does Cyclophosphamide
Cause the Side Effect?





A Powerful
Antioxidant-
Glutathione

• Glutathione is a powerful antioxidant and 
is necessary for the healthy functioning of 
mitochondria. It consists of the amino 
acids cysteine, glycine and glutamine.

• It is produced naturally in our body.
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To evaluate the protective effect 
of glutathione, an antioxidant, 

on ovarian function with
cyclophosphamide induced

ovarian insufficiency, by 
measuring primordial, primary, 

secondary, antral and atretic 
follicle counts, AMH levels, and 

AMH-positive granulosa. 
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Ovarian tissue and blood samples were taken and rats were sacrificed
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Table 1a: Comprasion of primordial, primary, secondary, antral, atretic follicle counts of all groups.

Variables Control     
(n=7)

Cy
(n=7)

100mg/kg GSH 
(n=7)

200mg/kg GSH 
(n=7)

Cy+100mg/kg GSH     
(n=7)

Cy+200mg/kg GSH  
(n=7)

Primordial
follicle counts

183.817.99 9112.55**** 146.613.3 156.622.61 107.711.88 122.715.11+

Primary follicle
counts

78.512.45 4814.18** 73.210.89 74.814.84 62.1712.22 70.675.53+

Secondary
follicle counts

24.755.85 14.45.32* 243.67 25.25.45 192.6 22.833.81+

Antral follicle
counts

18.754.11 10.83.03** 16.42.96 17.42.6 122.75 17.52.16++

Atretic follicle
counts

4.251.7 8.62.3** 3.60.89 41.58 7.51.37 4.661.36++

All values are expressed as mean ± SD 
* p <0.05, ** p <0.01, ****p<0.0001, compared to control group;
+ p <0.05, ++ p <0.01, compared to cyclophosphamide group. 





Table 1b: Comparison of the pre-antral and antral AMH-positive staining follicle counts, AMH-positive staining
follicle percent, AMH-positive staining follicle intensity

Variables Control     
(n=7)

Cy (n=7) 100mg/kg GSH 
(n=7)

200mg/kg GSH 
(n=7)

Cy+100mg/kg GSH     
(n=7)

Cy+200mg/kg GSH  
(n=7)

Pre-antral AMH positive
staining follicle counts

34.339.81 8.25.4** 21.211.52 17.213.22 92.68 26.59.73+

Antral AMH positive staining
follicle counts

2.60.89 0.40.54* 1.61.14 1.80.83 1.160.75 2.331.36+

Pre-antral AMH positive
staining follicle percent

86.6212.49 58.914.94* 69.889.55 77.1418.64 57.6210.01 88.487.1+

Antral AMH positive staining 
follicle percent

7520.41 14.6614.44* 48.3438.37 55.3414.09 43.0535.13 68.458.51+

Pre-antral AMH positive 
staining follicle intensity score 

1.940.49 0.530.03* 1.080.31 1.730.9 1.490.76 2.260.4++

Antral AMH positive staining
follicle intensity score

1.30.57 0.170.23** 0.650.54 0.960.29 0.470.34 1.020.3+

All values are expressed as mean ± SD 
* p <0.05, ** p <0.01, ****p<0.0001, compared to control group;
+ p <0.05, ++ p <0.01, compared to cyclophosphamide group. 







Variables Group 1

Control Group

(n=7)

Group 2

Cyclophosphamide

Group

(n=7)

Group 3

100mg/kg 

Glutathion

(n=7)

Group 4

200mg/kg 

Glutathion

(n=7)

Group 5

75mg/kg 

Cyclophosphamide

+100mg/kg 

Glutathion

(n=7) 

Group 6

75mg/kg 

Cyclophosphamide+

200mg/kg/kg 

Glutathion

(n=7)

P

AMH 

(ng/ml)

2.38 0.35 0.760.28 1.610.41 2.030.24 1.050.27 2.210.27 <0.0001

All values are given as mean SD.
*p <0.05 was considered statistically significant.

Table 2: Comparison of AMH values between groups



CONCLUSION

• Our study showed that appropriate dose of glutathione may be protective against 
cyclophosphamide-induced ovarian failure.

• Other experimental studies ought to be designed to determine the optimum 
dosage and duration of glutathione treatment to enhance its protective effects.

• The data obtained using an experimental animal model may not predict accurate
results on human reproduction directly, future studies are needed to investigate
the effect of glutathione on human ovaries.
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