Isolated compounds from ginseng and green tea increase oxidative stress in spermatozoa
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Introduction. The use of herbal medicines and supplements is prevalent, and these products are typically easy to obtain without consultation with a medical practitioner, pharmacist or herbalist.  A popular category of supplements in Australia and abroad are those that are marketed for improving fertility. Panax ginseng and Camellia sinesis (green tea) extract are common ingredients, despite limited and conflicting data regarding their safety and efficacy. 
Aims. We have previously demonstrated an increase in oxidative stress and DNA fragmentation in ram spermatozoa exposed to ginseng and green tea extract (GTE). Therefore, this study aimed to measure changes in spermatozoa exposed to specific active compounds isolated from ginseng and GTE. 
Methods. Ram spermatozoa was exposed to ginsenosides (100 mM) and catechins (80 mM) and analysed at 0.5, 3 and 6 h. Flow cytometry was used to assess changes to viability, oxidative stress, DNA fragmentation, membrane fluidity and the acrosome reaction.
Results. The proportion of acrosome-reacted spermatozoa was increased with some ginsenoside treatments, and almost all catechin treatments. In some cases, this was accompanied by an increase in membrane fluidity. Notably, several treatments increased either mitochondrial or cytoplasmic oxidative stress, but not both.
Discussion. The increased frequency of acrosome reaction and membrane fluidity suggests changes consistent with capacitation, a process preceding fertilization, despite no oocyte being present. The oxidative stress observed is particularly interesting, as many compounds assessed increased either mitochondrial or cytoplasmic reactive oxygen species (ROS), indicating different mechanisms; given the presence of multiple compounds in herbal supplements, it is likely that both mitochondrial and cytoplasmic ROS may increase with their use. These observations suggest that exposure to these compounds may impact the fertilising capacity of spermatozoa, potentially due to disrupted metabolism or cellular signalling processes. We recommend caution regarding the use of ginseng or GTE-containing supplements until these results can be further elucidated.
