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who is an assistant professor of neurol-
ogy at The University of Texas Health 
Science Center at Houston (UTHealth) 
Medical School and associate director 
of the medical school’s MRI Analysis 
Center. “Diagnosis of impairment is usu-
ally made by neuropsychological testing, 
which is limited in availability, expen-
sive and often not covered by insurance, 
preventing many patients from being 
diagnosed and treated,” says Dr. Nelson. 
“The Multiple Sclerosis Research Group 
at Mischer Neuroscience Institute and 
UTHealth Medical School has devel-
oped imaging techniques that can detect 
cortical lesions. Using these techniques 
we hope to better understand the rela-
tionship between lesions and cognitive 
impairment. By identifying better diag-
nostic tools for cognitive impairment, 
we hope to improve the prognosis for MS 
patients.”
	T he single-center study, which began in 
February, will enroll 50 patients during 

its first two years. The remaining two 
years of the four-year grant will be focused 
on analysis of data. “We’re using multiple 
technologies to explore the relationship 
between cortical lesions and cognitive 
impairment, including fMRI, MRI diffu-
sion tensor imaging (DTI) and advanced 
techniques – double-inversion recovery 
and phase-sensitive inversion recovery 
– for detection of cortical lesions, which 
will give us a large body of data to analyze 
before we can begin to draw conclusions.”
	 To evaluate the efficacy of fMRI in 
patients with cognitive abnormalities, the 
researchers will compare imaging studies 
with the results of standard neuropsycho-
logical testing. They will also compare 
results gathered from traditional MRI 
with those from fMRI and DTI.
	T he new study is a continuation of work 
Dr. Nelson has done previously on cortical 
lesions. Also NIH funded, her first study 
investigated which type of cortical lesion 
was the greatest contributing factor in 

MS-related cognition issues. “Lesions 
present in the brain cortex extending 
into the sub-cortical white matter were 
found to have a strong correlation with 
measures of decreased cognition, but 
other MRI metrics of tissue damage also 
contribute, which is why we will use a 
multimodal approach to evaluating corti-
cal function in the new study,” she says.
	 “As the first study of its kind, detection 
of MS-related cognitive impairment is 
exciting research,” she adds. “Cognitive 
impairment can cause major disability 
and greatly diminish the quality of life 
of MS patients. We hope to gather more 
information about the neural struc-
tures damaged by MS and find effective 
diagnostic tools that are accurate and 
eventually more cost effective than neu-
ropsychological testing.”

Behavioral Responses Due to 
Chronic High-Frequency Stimulation 
of the Subthalamic Nucleus in the 
Hemi-Parkinsonian Rat in vivo and 
Electrophysiologic Properties in vitro 

A variety of therapeutic treatments for 
Parkinson’s disease (PD) have been 
developed, but the most common is 
administration of the drug levodopa, 
which improves motor symptoms but 
produces severe side effects, such as dys-
kinesias, in long-term treatment. The 
Food and Drug Administration approved 
deep brain stimulation (DBS) as a treat-
ment for essential tremor in 1997, for 
Parkinson’s disease in 2002 and for dysto-
nia in 2003. Despite its successful 14-year 
history, how DBS works to control the 
motor symptoms associated with these 
three disorders remains a mystery to phy-
sicians and researchers.

	“Deep brain stimulation 
provides high-frequency 
stimulation to nor-
malize brain circuitry 
functioning, which has 
been shown to be a pow-

erful treatment for Parkinsonian motor 
syndrome,” says Mischer Neuroscience 
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viewed DBS as a last-resort treatment for 
patients who have failed medication. As 
a result, many have not had access to the 
intervention until they are older and have 
more advanced disease.
	 “Prior studies in animal models have 
shown that subthalamic nucleus DBS 
leads to an increase rather than a decrease 
in glutamate output, and a regulation in 
basal ganglia firing pattern,” Dr. Fenoy 
says. “It remains to be seen how this 
causes such local as well as widespread 
brain effects.”
	I n this study, Dr. Fenoy and his team 
will study the effects of STN-HFS on 
motor behavior in freely moving rats 
and in a rat model of Parkinson’s disease 

over a chronic progressive application 
period. They will also investigate the 
effects of local injections of specific 
drugs on behavior during STN-HFS in 
the same awake PD model rats to deter-
mine whether certain neurotransmitters 
mediate the effects of STN-HFS. Finally, 
postmortem tests will be conducted to 
determine the physiologic effects of the 
stimulation alone and stimulation after 
applying agents that can impact cellular 
functioning.
	 Funding for the study is provided by the 
Vivian L. Smith Center for Neurologic 
Research/Neurosurgery department 
at the UTHealth Medical School. For 
more information, contact Dr. Fenoy at 
albert.j.fenoy@uth.tmc.edu.

Clinical Outcomes in Acute Stroke: 
Predictors of the Next Level of Care 

“It’s well documented 
that patients who 
receive intravenous tPA 
after ischemic stroke 
have better outcomes 
at six months,” says 

neurorehabilitation specialist Nneka 
Ifejika-Jones, M.D., who is principal 
investigator of a two-year study of clini-
cal outcomes of acute stroke funded by 
the National Institute of Neurological 
Disorders and Stroke (NINDS). “We 
would also like to know if we can predict 
stroke outcomes earlier than six months 
in the same subpopulation of patients. 
To that end we’re examining the dis-
charge level of care after acute stroke, 
which is directly related to clinical out-
comes, including functional status, 
activity tolerance and medical acuity.”
	D r. Ifejika-Jones, who is medical direc-
tor of neurorehabilitation at Memorial 
Hermann-Texas Medical Center and 
assistant professor and director of neu-
rorehabilitation at The University of 
Texas Health Science Center at Houston 
(UTHealth) Medical School, gathered 
preliminary data in a retrospective study 
of 2,225 patients who were treated at the 

Institute neurosurgeon Albert Fenoy, 
M.D., who is principal investigator of a 
laboratory study investigating behavioral 
responses to high-frequency stimulation 
(HFS) of the subthalamic nucleus (STN) 
in rats. “As a result of this study, we hope 
to better understand exactly how the 
mechanism of high-frequency stimula-
tion of the subthalamic nucleus exerts its 
beneficial effects, and why there is often 
a potentiation of effects even after the 
stimulator is turned off.”
	M ore than four million people have 
been diagnosed with PD worldwide; this 
number is expected to more than double 
in less than 20 years due to increased 
life expectancy. Neurologists have long 
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Mischer Neuroscience Institute (MNI) 
between 2004 and 2009 and discharged 
to levels of care that included home, 
inpatient rehabilitation, skilled nursing 
facilities and sub-acute care facilities.
	I n her current study, she is investi-
gating two hypotheses: that patients 
who receive intravenous tPA within the 
three-hour window of opportunity fol-
lowing ischemic stroke are more likely to 
have improved outcomes, evidenced by 
discharge disposition to home or inpa-
tient rehabilitation, and that patients 
with post-stroke complications are more 
likely to have worse outcomes, evidenced 
by discharge disposition to skilled nurs-
ing or sub-acute care facilities.
	 “Cerebrovascular disease is the leading 
cause of long-term disability, increasing 
the costs of post-acute care and care-
giver burden,” Dr. Ifejika-Jones says. 
“Sixty percent of stroke survivors have 
moderate or severe disability, rendering 

them dependent for even basic activi-
ties of daily living. A significant number 
of high-risk stroke survivors are mem-
bers of minority groups, a population 
with a higher tendency to be uninsured 
and lacking in access to primary stroke 
preventive care. Outcomes research is 
critically important in this population, 
particularly related to post-stroke dis-
charge disposition.
	 “It’s also very important to view acute 
stroke treatment and post-stroke treat-
ment as separate entities,” she says. 
“Patients may have presented at the 
hospital early enough to receive the 
appropriate IV therapy but to get a true 
picture of outcomes, we’ll have to moni-
tor patients for months or years because 
stroke predisposes patients to other 
forms of cardiovascular disease.”
	 For more information on the 
study, e-mail Dr. Ifejika-Jones at 
nneka.l.ifejika@uth.tmc.edu.

Insights into Neuroprotection Against 
Hypoxic/Ischemic Stress 
	

Ying Xia, M.D., Ph.D., 
and his team joined 
the Vivian L. Smith 
Center for Neurologic 
Research/Neurosurgery 
department in May 2009 

from Yale University School of Medicine, 
where he was known for his work on 
hypoxic/ischemic injury and other neuro-
logical damage and disorders. A professor 
and vice chair for research in the Vivian 
L. Smith department of Neurosurgery at 
The University of Texas Health Science 
Center at Houston (UTHealth) Medical 
School, Dr. Xia is investigating brain 
protection from ischemia, hypoxic dys-
function of neurons and inhibition of 
epileptic hyperexcitability with two R01 
grants from the National Institutes of 
Health. He and his team hope to provide 
new clues for better solutions for stroke, 
hypoxia encephalopathy and specific 
neurodegenerative disorders.
	 “Prolonged oxygen deprivation and/or 
insufficient blood supply are not uncom-
mon in the clinical setting,” Dr. Xia says. 
“In-utero hypoxia, intraventricular hem-
orrhage in premature infants, respiratory 
distress syndrome in neonates, heart 
attack and stroke in adults and other 
conditions that limit oxygen and blood 
supply to the central nervous system for 
a prolonged period can be devastating, 
and may lead to a variety of neurologi-
cal disorders. Although the relationship 
between hypoxic/ischemic stress and 
various disorders has been explored in 
the literature, the cellular and molecular 
mechanisms that underlay the neuronal 
pathophysiology are largely unclear.”
	T o close the knowledge gap, Dr. Xia  
is investigating the functional integrity 
of the neuronal membrane related to 
physiological condition and its regula-
tion – via membrane protein interaction 
and intracellular pathways – in hypoxic 
and/or ischemic circumstances. Toward 

R esearch        U pdate   



MISCHER        NE  U ROSCIENCE          INSTIT      U TE  15

the transport of zinc 
into cells, promotes the 
growth and spread of 
pancreatic and brain 
tumor cells, says Min 
Li, Ph.D., a researcher 

at the Mischer Neuroscience Institute 
and director of the Cancer Research 
Program at the Vivian L. Smith Center for 
Neurological Research at The University 
of Texas Health Science Center at 
Houston (UTHealth) Medical School.
	 “We’ve found that ZIP4 is substan-
tially overexpressed in clinical pancreatic 
adenocarcinoma and in glioblastoma 
multiforme,” says Dr. Li, who is an asso-
ciate professor of neurosurgery at the 
UTHealth Medical School. “Based on 
our published results and the preliminary 
results of our current research, we are 
developing a better understanding of the 
mechanistic role of ZIP4 in the develop-
ment of human cancers.”
	A  previous study by one of Dr. Li’s 
collaborators, Craig Logsdon, Ph.D., 
professor and Lockton Distinguished 
Professor for Pancreatic Cancer Research 
at The University of Texas M. D. Anderson 
Cancer Center, indicated high levels of 
zinc transporters in pancreatic cancer 

tissues by microarray analysis. Research 
by Dr. Li confirmed those findings and 
also showed that overexpressed ZIP4 
increases zinc uptake by the cell, result-
ing in significantly increased tumor 
growth.
	D r. Li’s team is also investigating the 
therapeutic potential of ZIP4 short hair-
pin RNA (shRNA), a sequence of RNA 
that can be used to silence gene expres-
sion. “In pancreatic cancer, we’ve found 
that silencing of ZIP4 was associated 
with decreased cell proliferation, migra-
tion and invasion. Our preliminary 
studies also indicate that ZIP4 shRNA 
can sensitize pancreatic cancer cells to 
chemotherapy drug treatment. We think 
a combination therapy using ZIP4 shRNA 
and chemotherapy may further increase 
the efficacy of treatment for pancreatic 
cancer. We hope to kill two birds with one 
stone by targeting ZIP4 with shRNA ther-
apy in both pancreatic cancer and brain 
tumor.”
	D r. Li’s laboratory is funded by the 
National Institutes of Health, the 
National Cancer Institute and private 
foundations.

this goal, he and his team report several 
interesting findings. 
	 “For example, although we do not 
intend to simply link particular neu-
rological diseases to a single factor, 
our data suggest that cortical dys-
function due to hypoxic/ischemic 
disruption of ionic homeostasis resulting 
from ionic channel dysregulation may 
play a contributing role in some neuro-
logical disorders, while activation of a 
specific membrane receptor-intracellular 
signal pathway attenuates such patho-
physiological change,” he says. “Our goal 
is to transform the new scientific knowl-
edge we’re gaining into tangible benefits 
for patients by shedding light on a novel 
strategy against hypoxic dysfunction in 
the brain.”

The Role of Zinc Transporter ZIP4 in Human 
Cancer Pathogenesis and Progression 

Although zinc is an important trace 
element for healthy growth and devel-
opment, researchers have also linked it 
to pancreatic cancer and glioblastoma 
multiforme (GBM), the most common 
and aggressive type of glioma in humans. 
Too much ZIP4, a molecule that enables 
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Ellmore T, Pieters TA, Tandon N

ABSTRACT

Mesial temporal lobe epilepsy (MTLE) is hypothesized to involve derangement of 
long-range limbic connectivity, but in vivo evidence is lacking. We used diffusion 
tractography to investigate the relationship between hippocampal atrophy and con-
nectivity in MTLE patients with hippocampal sclerosis (HS). Atrophy was correlated 
with relatively decreased connectivity density but increased connectivity strength, 
suggesting that HS is accompanied by relatively sparse but strong connections as 
measured by white matter diffusion anisotropy.
 
Background and purpose. Epilepsy patients with HS show reductions of 
volume in the hippocampus on one side of the brain. Atrophy has been linked to pyra-
midal cell loss, granule cell dispersion and axonal sprouting confirmed within the 
hippocampus during postmortem pathological studies. Less is understood about the 
connectivity differences of the white matter fiber systems that bring information into 
and out of the sclerotic hippocampus in the living human brain.
 
Methods. White matter hippocampal connectivity was examined in 10 epilepsy 
patients with HS and 10 age-matched controls using 3-Tesla diffusion-weighted 
magnetic resonance imaging tractography. This technique allows for reconstruc-
tion of coherently organized and myelinated white matter axonal fiber tracts. In each 
hemisphere, 1) hippocampal volume, 2) the number of hippocampal fiber tracts 
(connectivity density) and 3) the average diffusion anisotropy (connectivity strength) 
of each hippocampus’ set of tracts were computed.
 
Results. Patients showed a positive relationship between hippocampal volume and 
connectivity density asymmetry, with the magnitude of volume loss in the sclerotic 
hippocampus correlating with significantly fewer pathways. A significant negative 
relationship was found between hippocampal volume and connectivity strength 
asymmetry, with volume loss in the sclerotic hemisphere correlating with relatively 
higher connectivity strength. Matched controls showed no significant relationships 
between hippocampal volume asymmetry and connectivity density or strength.
 
Conclusions. We conclude that hippocampal sclerosis, a pathological finding in 
many cases of pharmaco-resistant epilepsy, is marked by different structural connec-
tivity between the hippocampus and other regions of the brain. Reduced connectivity 
density but relatively increased connectivity strength together may be facilitative of 
seizure spread. These findings provide new insights into the structural brain dif-
ferences accompanying epilepsy, and supplement existing noninvasive diagnostic 
techniques for planning the surgical treatment of this disease.

EPILEPSY RESEARCH (2011) 93, 197-203
DOI:10.1016/j.eplepsyres.2010.11.009

Dissociation Between Diffusion MR  
Tractography Density and Strength in  
Epilepsy Patients with Hippocampal Sclerosis

The Vivian L. Smith Department of 
Neurosurgery, The University of Texas 
Health Science Center at Houston 
(UTHealth) Medical School
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Wu TC, Kasam M, Harun N, Hallevi H, Bektas H, Acosta I, Misra V, Barreto AD, 
Gonzales NR, Lopez GA, Grotta JC, Savitz SI

ABSTRACT
 
Background and purpose. Patients with intracerebral hemorrhage (ICH) are at 
high risk for development of deep venous thrombosis. Current guidelines state that 
low-dose subcutaneous low-molecular-weight heparin or unfractionated heparin 
may be considered at three to four days from onset. However, insufficient data exist 
on hematoma volume in patients with ICH before and after pharmacological deep 
venous thrombosis prophylaxis, leaving physicians with uncertainty regarding the 
safety of this practice.
 
Methods. We identified patients from our stroke registry (June 2003 to December 
2007) who presented with ICH only or ICH+intraventricular hemorrhage and 
received either low-molecular-weight heparin subcutaneously or unfractionated 
heparin within seven days of admission and had a repeat CT scan performed within 
four days of starting deep venous thrombosis prophylaxis. We calculated the change 
in hematoma volume from the admission and post-treatment CTs. Hematoma 
volume was calculated using the ABC/2 method and intraventricular hemorrhage 
volumes were calculated using a published method of hand-drawn regions of interest.
 
Results. We identified 73 patients with a mean age of 63 years and median National 
Institutes of Health Stroke Scale score 11.5. The mean baseline total hematoma 
volume was 25.8 mL±23.2 mL. There was an absolute change in hematoma volume 
from pre- and post-treatment CT of -4.3 mL±11.0 mL. Two patients developed 
hematoma growth. Repeat analysis of patients given pharmacological deep venous 
thrombosis prophylaxis within two or four days after ICH found no increase in hema-
toma size.
 
Conclusions. Pharmacological deep venous thrombosis prophylaxis given subcu-
taneously in patients with ICH and/or intraventricular hemorrhage in the subacute 
period is generally not associated with hematoma growth.

STROKE. 2011 Jan 21. [E-publication ahead of print]

Pharmacological Deep Vein Thrombosis  
Prophylaxis Does Not Lead to Hematoma  

Expansion in Intracerebral Hemorrhage with 
Intraventricular Extension

Department of Neurology, The University 
of Texas Health Science Center at 
Houston (UTHealth) Medical School
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