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What is an anxiety disorder?

anxietydisorderx.blogspot.com

http://anxietydisorderx.blogspot.com/


Current treatments: 
Therapy/Medication

www.fithealthyliving.com

http://www.fithealthyliving.com/2011/02/anti-anxiety-medication/


184aa

The GLO1 Gene

http://upload.wikimedia.org/wikipedia/commons/a/ae/GLO1_Homo_sapiens_small_fast.gif

Human GLO1 Glyoxalase Domain

http://upload.wikimedia.org/wikipedia/commons/a/ae/GLO1_Homo_sapiens_small_fast.gif


What does GLO1 do?

Methylglyoxal
(MG)

D-lactate

GLO1



MG is a byproduct 
of glycolysis

Methyglyoxal
(MG)

http://www-
rohan.sdsu.edu/course/ens304/public_html/section1/Glycolysis.htm http://commons.wikimedia.org

http://www-rohan.sdsu.edu/course/ens304/public_html/section1/Glycolysis.htm
http://commons.wikimedia.org/


What does GLO1 do?

Methylglyoxal
(MG)

D-lactate

GLO1



MG

MG

http://www.picstopin.com/300/feelings-face-set/http:%7C%7Cstores*toysofthetrade*com%7Ccatalog%7C1687*jpg/

GLO1 substrate works like anti-anxiety 
medication

http://www.picstopin.com/300/feelings-face-set/http:||stores*toysofthetrade*com|catalog|1687*jpg/


Proteins that regulate Dopamine
interact with GLO1

string-db.org
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Glyoxalase domain

184aa

184aa
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GLO1 is well conserved
Human GLO1

Mouse Glo1

Worm MCE-1

Fruit Fly CGI707

Arabidopsis
ATIG08110

Yeast GLO1

www.ncbi.nlm.nih.gov



Mice exhibit anxious behavior 
when overexpressing GLO1 gene

psylab.idv.tw

http://psylab.idv.tw/Animal models of depression-detail.htm


Elevated Plus Maze

cellularscale.blogspot.com berlinmouseclinic.org

http://cellularscale.blogspot.com/2012/07/little-stress-goes-long-way.html
http://berlinmouseclinic.org/facility.html


MG is in manuka honey

Used as an antibacterial

http://behealthy24.comwww.buyessentialoilshere.com

http://behealthy24.com/
http://www.buyessentialoilshere.com/more-success-stories/one-of-the-most-widely-used-oils-melaleuca/


Manuka honey may be a natural 
way to decrease anxiety!

http://www.fanpop.comhttp://behealthy24.com

http://www.fanpop.com/
http://behealthy24.com/


Hypothesis 1:

MG in the diet will reduce anxiety while 
GLO1 retains normal function



Mice on diets with and without manuka
honey

http://behealthy24.comwww.simplyforties.com

http://behealthy24.com/
http://www.simplyforties.com/


2D gel comparison and MALDI-TOF MS of GLO1 -
Expected Results

www.simplyforties.com

Honey diet

Control

www.piercenet.com

GLO1

GLO1

http://www.simplyforties.com/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=TLzVOWEfT_u2YM&tbnid=xjedbC4iorvWwM:&ved=0CAQQjB0&url=http://www.piercenet.com/browse.cfm?fldID=21518847-2D72-475F-A5B9-B236EC5B641E&ei=2HuIUeqnGYOQ8wTt0YHYBw&bvm=bv.45960087,d.eWU&psig=AFQjCNEyMjGxq7pQxefBQo47p_YuFFMBpA&ust=1367985477922403


Additional Points of Interest

www.honeyshop.co.nz

http://www.honeyshop.co.nz/


HPLC of MG Mouse Behavior

Additional Points of Interest

Manuka
Honey Diet

Control

berlinmouseclinic.org

http://berlinmouseclinic.org/facility.html


Further Studies – GLO1 in yeast

184aaHuman GLO1

326aaYeast GLO1

www.tgac.ac.uk

http://www.tgac.ac.uk/projects/pilot/ccc/yeast-genome-re-sequencing-to-enhance-national-capability-in-microbial-biotechnology-and-aid-the-development-of-novel-bioinformatics/


Hypothesis 2:

Slightly decreasing GLO1 can decrease 
anxiety without MG becoming toxic



GLO1 small molecule inhibitors

http://www.mdpi.com/1420-3049/17/12/13740

http://www.mdpi.com/1420-3049/17/12/13740


Microarray – GLO1 decreases with 
inhibitors 

Drug 1

Drug 2

Drug 3

Control

Dose of Inhibitor

None Low Medium High

Decreasing GLO1 



Future Directions

• Regulation of GLO1 expression

• Phenotypes in other model 
organisms

• MAOA and MAOB

www.honeyshop.co.nz

http://www.honeyshop.co.nz/


Questions?

http://www.fanpop.com

http://www.fanpop.com/
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