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Concentration: It Matters
What A Year! for November, 2010

Time Magazine asks, “Does puberty make you stupid?” There is evidence that chemical changes in the brain during puberty make it harder to learn languages, master a musical instrument, and find your way around an unfamiliar city. Some of these effects are not permanent.  What is the mechanism that drives such a change?
To get the entire story, go to What A Year! and click on the 11/10 icon.
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1. What is spatial learning ability? How is it affected during puberty?

Spatial learning ability includes the ability to learn a second language, navigate a new area, or learn a musical instrument. During puberty, spatial learning ability may temporarily decrease. This occurs more often in girls than boys.

2. What are Gamma Aminobutyric Acid receptors? Where are they normally found?

Gamma Aminobutyric Acid receptors, or GABARs for short, are inhibitory neuroreceptors. They quiet down nerve cells. They are normally found in all parts of the brain.

3. What is a Western blot? What is it used for?

A Western blot is an analytical technique used to determine the concentration of protein in a given sample. The apparatus separates proteins by size using electric charges. Protein concentrations appear on the Western blot as dark lines. Darker lines indicate an increased concentration.

4. What did Dr. Smith use the Western blot technique for? What did she find?

Dr. Smith used the Western blot to determine the amount of GABARs in different parts of the brain before, during, and after puberty. She found that the concentration of a specific GABAR known as α4βδ GABAR increased seven-fold in the hippocampus during puberty in female mice. She also used another technique, called immunocytochemistry, to detect these GABARs in hippocampus.

5. What is the hippocampus? What is it responsible for?

The hippocampus is the part of the brain responsible for learning, memory and emotion. 

6. Based on the initial results of the Western blot analysis, what did Dr. Smith hypothesize about the cause of impaired spatial learning during puberty?

Based on her initial results from Western blot analyses, Dr. Smith hypothesized that the increase in GABARs in the hippocampus during puberty may be responsible for the changes in spatial learning ability that are known to occur during this time.

7. How did Dr. Smith test this hypothesis? What were her results? What did she conclude?

Dr. Smith used transgenic mice that lacked the α4βδ GABAR gene. She tested the ability of mice to avoid a shock. Normal mice learned to avoid the shock in three tries, but this ability decreased during puberty. In contrast, transgenic mice that lack the α4βδ GABAR gene did not show this change in spatial learning ability during puberty. Based on these results, Dr. Smith concluded the increased levels of α4βδ GABAR in the hippocampus during puberty were responsible for the learning deficiencies experienced by the animals during that time. 

8. What would Dr. Smith like to pursue in future research?

In future research, Dr. Smith hopes to better understand the causes and possible reasons for this increase in α4βδ GABAR during puberty. She would also like to perform these same experiments on male mice to determine if there are any sex differences. Additionally, Dr. Smith would like to follow the female mice throughout their life to see if similar learning changes occur during menopause.





To Think About:





There has been a lot of news recently about the fact that puberty, especially among girls, is occurring earlier than in previous decades. If large numbers of children will be experiencing puberty a year or two earlier than their parents did, what implication does that have for schools and teaching?


What is the possible evolutionary advantage to the kinds of brain chemistry changes during puberty that Dr. Smith is investigating?


Dr. Smith focuses her research specifically on α4βδ GABAR function. However, there are many other receptors in the GABAR family. What other types of GABARs are there? What are their functions? What other research is currently being conducted on the GABAR family?


GABARs are not the only neuroreceptors responsible for learning and memory in the brain. N-methyl-D-aspartate (NMDA) receptors, and α-amino-3-hydroxyl-5-methyl-4-isoxazole-propionate (AMPA) receptors, have also been shown to play a role in these functions. What research has been done on NMDA and AMPA receptors? How are they related to GABARs? 


Many things are different in the body during puberty and subsequently. What is the latest research on sleep patterns and sleep needs for teenagers? What about decision making and problem solving?











