Be the change
Narayani. S
“Change is the only constant in life”, said a Greek Philosopher. For some fishes and gastropods, this is more than just a quote, it is a way of life.
My dear friends, I present to you, “The Sequential Hermaphrodites”.
The concept is very simple - they are born as a male or a female, and when a particular situation occurs, they can simply change their sex and take up a totally different role in their social group! 
Animals that are born as males and can change into female are called Protandrous hermaphrodites and the animals that are born as female and can later reproduce as males are called Protogynous hermaphrodites. Protrandry is common among damselfishes, clownfishes, some catfishes and gobies. It is also reported in comb jellies and some flatworms. Protogyny is much more common, with 75% of sequential hermaphrodites exhibiting protogyny. Protogyny has been observed in wrasses, sheepheads, some groupers and angelfishes. There is also bidirectional hermaphroditism, where the fishes keep switching between male and female forms throughout their lives, depending on the scenario. More than 500 fish species exhibit some form of sequential hermaphroditism.
In most of these species, the sex change is triggered by an enviromental event, i.e., the death of the lead female or the lead male. Scientists all over the world have been working on various species of sequential hermaphrodites to understand the underlying mechanism of this change.
It is the stress
Research has shown that the main factor initiating the sex change is the stress caused by the death of the lead male or lead female. Immediately after the death, there is a marked increase in the levels of stress hormones in the bodies of the other fishes in a group. There is a marked increase of a particular hormone called cortisol. In fishes, cortisol is shown to have a lot of impact on the other hormones and reproductive systems. (The stress hormone cortisol is present in humans as well.)
Following this, a complicated switchboard begins to operate, where various enzymes are either activated or deactivated, thus beginning the sex change process.
First you think it, then you become it
In clownfishes, scientists have found that soon after the death of the lead female, the lead male shows a behavioural change. It behaves as if it is the female!
It is not just a desperate attempt to fill the gap, the scientists explain. The scientists say that the fishes behave like females because the brain has started transforming. They have found that the “pre-optic” area in the brains of these fishes are different in males and females. Research has shown that even before the physical body and reproductive organs show the change, the brain undergoes a full transformation - resulting in male fishes with female brains! The fishes may continue to be like this for over 6 months, after which the bodily changes are also completed slowly.
Back to square one
In some fishes, there is a complete reversal of cell differentiation!
Let us look at this concept in detail. During our development, that is, back when we were all just a bunch of cells, all the cells were fundamentally same. There were no neurons or bone cells or optic cells or heart cells, there were only embryonic cells. Since these cells cannot be differentiated or distinguished from each other, they are called undifferentiated (or stem) cells. When these undifferentiated cells developed, they slowly gained individual unique properties and migrated to different organs.
Scientists have found out that in some species of protogynous hermaphrodites, during sex change, some powerful genes that are active in embryos and stem cells were turned on. These genes can keep the cells in a neutral, undifferentiated form. These neutral cells have the potential to mature and differentiate into any type of tissue. Scientists have also found that these genes have the ability to change a mature, differentiated cell into an embryonic cell.
We have always heard of cell development proceeding in one direction, where simple undifferentiated cells become mature differentiated cells. Now that scientists have realised that the reverse is also naturally possible, they are looking at the potential benefits of this mechanism in research areas like cell biology and cell development.
Beyond academic curiosity, findings like these can play an important role in fields such as developmental biology, reproductive biology, cancer biology, immunology and embryology. This research is also changing our own perspectives about gender and sex.
Have you witnessed such abrupt sex changes in your pet aquarium? Write to JM and let us know!
