Adjunct Associate Professor Ulrike Dydak, Ph.D., studies the development and application of magnetic resonance
spectroscopy (MRS) methods, with the ultimate goal of a wider implementation of these methods into clinical
applications.
“It’s a powerful tool,” said Dydak. “You can look beyond morphological structures into the tissue’s biochemistry.”
Dydak has implemented novel MRI methods to measure brain GABA levels as well as energy metabolism in the
liver, available to collaborative clinical studies, and enjoys supporting clinical use of standard MRS techniques.
Among other venues, her work has been presented at ISMRM, Society of Toxicology, RSNA, and Society for
Neuroscience. In 2011, she received a five-year ONES award from NIEHS, a career award for research in
environmental health research.
Studies in Liver Cancer
In clinical studies of liver cancer (HCC), Dydak works with radiologists and radiation oncologists to examine
changes in biochemistry of the liver. She uses phosphorus magnetic resonance spectroscopic imaging (MRSI) to
study relative metabolite levels in liver tissue.
Dydak’s group is using 31P MRSI to observe changes in energy metabolism of cells in the liver, which changes with
malignancy. In HCC, changes in biochemistry can be detected months before morphological changes are observed.
These studies can help determine if a patient is responding to treatment.
Dydak and colleagues have found that 31P MRSI is nearly 100% correct in predicting whether a patient responds to
certain treatments. Currently, she is working on optimizing this technique, making scan times faster and
implementing motion correction.
Using concentration maps of different chemicals to examine healthy areas of the liver, Dydak is also looking at the
biological response to radiation to healthy portions of the liver-- helpful in personalizing therapy to individual
patients.
Neurotoxic Function of Metals in Brain: Occupational Dangers
Low exposure to manganese can affect short-term memory and reaction time, while high exposure to manganese
can result in irreversible neurological damage, including cognitive, psychiatric and motor deficits, similar to
Parkinson’s disease. Welders and smelters receive the highest levels of manganese exposure in the workplace.
To examine the effects of manganese on the brain in occupational settings, Dydak is using a GABA- MRS method
for measuring neurotransmitter concentrations. The GABA-imaging protocol that Dydak has developed for these
studies is now also being used in Germany, China, Columbia University and Weill Cornell Medical College.
Collaborating with Neurology and Occupational Health, she is examining concentrations of the inhibitory
neurotransmitter GABA in the brains of professional welders in Indiana. The Indiana study and China cohort study
indicate that excessive manganese exposure is associated with a large increase in GABA in the thalamus. These
changes in thalamic GABA levels might be an important differentiator between “manganism” and Parkinson’s
disease patients, since symptoms of high levels of manganese exposure are not effectively treated by Parkinson’s
drugs.
Dydak’s studies are vital to early diagnosis of excessive manganese exposure (manganese intoxication)--critical to
avoiding the development of irreversible parkinsonism symptoms in steel workers. “The exact relation of the
imaging markers to both exposure and biological effects, as well as the mechanism of GABA increase, remains to
be unveiled,” said Dydak.
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