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Summary 

In this study, the pharmacologic substance reduced glutathione (GSH) was used in men with hypofertility problems linked to 
varicocele, in bulls with spermatozoa hypomobility due to varicocele, and in rabbits with dispermy caused by cryptorchidism. An 
efficacious therapeutic effect of increased motility of the spermatozoa was seen in subjects who were submitted to appropriate doses 
of glutathione I.M. GSH also showed some neutralizing effect on the catabolytes produced during spontaneous or induced peroxi一

dation processes of the unsaturated lipids contained in the membranes of male germinal cells. The genetic aspects of the involved 
enzymes were also evaluated and the research was extended in vitro by incubating samples of spermatozoa with arachidonic acid 
homogenates, L-tryptophan, hematein, and with an addition of glutathione. The results showed that polynsaturated fatty acid meta
bolic substances (PUPA) play an important role in the acrosomal reaction of spermatozoa and that GSH has a determining role in 
increasing the motility of spermatozoa with consequent improved fertilization. The spermatozoa of bulls provided us with a valid 
model to study for the morphostructural, biochemical and pharmacological analyses of human spermatozoa. 
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Introduction 

Oxygen, which initially has the power of increasing the 
speed of spermatozoa progression, is successively very 
harmful due to its peroxidating power. A cascade of 
events takes place causing serious damage to the struc
ture and functions of the male gamete. Because of this an 
increased degree of permeability ensues causing a partial 
loss of the constituents of the spermatozoa including 
some enzymes that are indispensable for the metabolism 
of glutathione. In fact, a deficit of GSH is responsible for, 
or at least plays an important part in, some pathologies of 
spermatozoa hypomotility. 

In the past this spermatic hypok:inesis was sometimes 
called idiopathic due to the ethiopathogenic difficulties. 
These processes are much more evident in cryopreserved 
spermatozoa than in fresh spermatozoa. Therefore, in our 
study samples of fresh spermatozoa and cryopreserved 
samples from the same ejaculation were analyzed. 

There are multiple causes that have a negative effect on 
GSH, including those of genetic origin with pathological 
predisposition in which the defect can be ascribed to an 
enzyme deficiency. The correlated pathologies bring 
about an incapacity of the spermatic cells to maintain the 
necessary concentrations of glutathione thus causing an 
anti-oxidant/pro-oxidant imbalance. In these cases GSH 
can be used as support therapy to restore the physiologic 
constitution of polyunsaturated fatty acid (PUFA) in the 
membrane of spermatic cells. In fact, the substrate of the 
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glutathione/peroxydase/reductase system represents an 
efficacious defense mechanism for the lipid perioxidation 
phenomena of the spermatozoa with an increase in fertil
ization power. This has been demonstrated by some 
researchers [l] who incubated human spermatozoa with 
arachidonic acid homogenates, L-tryptophan and 
hematein with an addition of glutathione. The same 
researchers showed that metabolic substances of some 
polyunsaturated fatty acids play an important role in the 
acrosomal reaction of spermatozoa and in fertilization. 

Another important aspect is the lipid metabolism in 
spermatic cells for the production of energy, for the struc
ture and also for the composition of the spermatic cellu
lar membrane whose composition of phospholipids is 
rich in PUFA. During the maturation phase, the germinal 
cells and those that have reached the epidiymis are 
dependent on oxidized enzymatic systems that favor the 
occurrence of biochemical reactions. The cells rapidly 
combine with free radicals which are timely neutralized 
to prevent lipoperoxidation damage. These biochemical 
processes involve enzymes such as catalase, peroxidase 
glutathione types 1, 2, 3, 4, superoxide-desmutase 1, 2, 3 
and reductase glutathione. However, any enzymatic 
imbalance caused by eventual oxidative stress can also 
have a genetic influence with pathological consequences 
on the male germinal cells [2]. Many of these enzymes 
use glutathione as a co-factor and are present in variable 
quantities in different processes of the evolutionary mat
uration of spermatozoa. In the seminal plasma glu
tathione starts biochemical reactions that utilize GSH, by 
combining with free radicals and because of the inter-














