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Significance: Dr. Haka is an expert in the application of optical spectroscopy and imaging tools to elcuidate
the role of macrophage lipid clearance in disease. In particular, her lab is interested in how macrophages
catabolize objects that cannot be internalized by standard phagocytic mechanisms and how this novel method
of degradation effects the biology of conditions such as atherosclerosis and white adipose tissue inflammation.
Data from her and others have defined a process, termed exophagy, in which large moieties or species tightly
bound to the extracellular matrix are initially digested in an extracellular, acidic, lytic compartment [1-3].
Exophagic catabolism of aggregated LDL results in uptake of cholesterol by the macrophage leading to foam
cell formation, an integral part of atherosclerotic plaque formation. Working with Dr. Dannenberg, a leader in
the field of chronic inflammation and cancer, Dr. Haka further investigates the use of spectroscopic techniques
for the non-invasive diagnosis of white adipose tissue inflammation (WATi). It is imperative to identify those
subjects who harbor this chronic, low-grade inflammation prior to the development of disease. While WATi is
common in the obese, it is recognized that as many as 30% of phenotypically obese individuals may be
metabolically healthy [4-7], while significant metabolic abnormalities occur in others despite having a normal
body mass index (BMI) [8, 9]. Hence, precisely defining the population most likely to benefit from targeted
intervention(s) to reverse WATi is a challenge and requires a more sophisticated assessment than BMI alone.
Approach: For this purpose, sensitive
spectroscopic characterization based
on endogenous contrast mechanisms
offers a powerful tool. Detection
strategies currently under investigation,
such as positron emission tomography
(PET)
and
magnetic
resonance
imaging, require the administration of
exogenous contrast agents, involve
exposure to high-dose radiation, and
have not been rigorously tested in
humans [10, 11]. To this end,
leveraging the capabilities of the
portable Raman spectroscopy system
developed by the LBRC, the Haka
laboratory has demonstrated the ability
of sponateous Raman spectroscopy to
detect WATi and shown its diagnostic
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a fiber-probe based portable Raman
spectroscopy unit that is ideal for WATi
measurements both ex vivo and in vivo. Second, since these studies are performed in the absence of specific
contrast agents, the acquired Raman signal presents a composite signature of numerous tissue constituents.
Hence, transcutaneous measurements, in particular, necessitate the development of advanced chemometric
models, which have been developed by the LBRC. Together, these offerings empower noninvasive data
acquisition and WATi recognition in clinical settings that would represent a critical milestone in translation.
Future studies will also evaluate the feasibility of this tool for assessing the efficacy of therapeutic interventions
(behavioral, dietary, pharmacological) aimed at attenuating WATi and subsequent disease.
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