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i _ The aim is to determine the tumor immune cell landscape after transcatheter
arterial bland embolization in a clinically relevant rat HCC model.Results: TAE induces increased

infiltration of Th17 cells in liver tumors when compared with controls 14 d after treatment (p = 0.
02). A similar pattern was observed in the spleen (p < 0.001), indicating both local and systemic
effect. Conclusion: Transcatheter hepatic arterial bland embolization induces local and systemic
increased infiltration of Thl7 cells and expression of their signature cytokine IL-17. In a
simulated post-embolization environment, IL-17 significantly reduced McA-RH7777 cell migration.
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Title: Influence of bead size on doxorubicin concentration and distribution after
transarterial chemoembolization by Matrix-assisted laser desorption/ionization- mass
spectrometry in a rat orthotopic model of hepatocellular carcinoma

Purpose: The purpose of this study was to evaluate the effect of bead size on spatial
distribution and relative -concentration of doxorubicin in [liver tumors after
transarterial chemoembolization (TACE) with doxorubicin- eluting beads in a rat
orthotopic model of hepatocellular carcinoma.

Methods: Tumor-bearing Sprague-Dawley rats were randomly chosen to be euthanized at
three or seven days after TACE with doxorubicin-eluting beads of either 40-60 or 70-
150 ym in diameter, using a fixed total bead dose of 4x104 microspheres. Fresh tumor
tissues accompanied by surrounding normal liver parenchyma were sectioned along the
axial plane. The middle section of the tumors was snap-frozen, and serial sections
were prepared. One section was processed for Matrix-assisted laser
desorption/ionization-mass spectrometry (MALDI/MS) analysis, and an adjacent section
was processed for Hematoxylin and Eosin staining. Data acquisition, and image
processing was performed using high definition imaging (HDI) and Waters MassLynx
platforms. Mass peak intensities signals were calculated from color intensity maps by
drawing regions of interest (ROl) over areas with a positive signal. Complete mass
spectrometry profiles within the ROls were exported and further analyzed using
Progenesis QI software. Relative doxorubicin concentration was expressed as abundance
or area under the peak. Statistical significance was analyzed using two-sided t-test.
GraphPad Prism7 was used for statistical analysis.

Results: Abundance of doxorubicin in liver samples was significantly higher in animals



treated with 70-150 pm drug-eluting beads 3 days after chemoembolization with mean
abundance of 8.6 + 0.6, when compared with 7.9 £+ 0.36 detected in the 40-60 um bead
group; P=0.005. A different pattern was observed 7 days after treatment, where animals
treated with 40-60 um beads showed a relative higher mean abundance of 8.1 % 0.8,
compared to 7 * 1.3 in the group treated with 70-150 pm beads; P=0.05. Thus, a
significant decrease in doxorubicin abundance was observed in the group of animals
treated with 70-150 pym 7 days after treatment; p=0.02. Abundance remained relatively
stable in the 40-60 pm bead group throughout the 7 days. Spatially, our results
demonstrated that doxorubicin reached the tumor more frequently in the group of animals
treated with doxorubicin-drug eluting beads of 40-60 pm compared with frequency of
peak signals observed in normal parenchyma regions. In contrast, doxorubicin in the
70-150 pm group was found preferentially within the peritumoral area and normal
parenchyma regions.

Conclusion: Transarterial chemoembolization with 40-60 um drug-eluting beads more
efficiently delivered doxorubicin to the tumor bed, while vretaining higher
concentrations at 7 days after treatment. Meanwhile, doxorubicin concentration was
initially significantly higher in animals treated with 70-150 pym drug-eluting beads 3
days after chemoembolization, but rapidly decreased over time. To the best of our
knowledge, the present research explores for the first time the spatial distribution
of doxorubicin using Matrix-assisted laser desorption/ionization - mass spectrometry.

Title; Hepatic Arterial Bland Embolization Increases Thl7 Cell Infiltration in a
Syngeneic Rat Model of Hepatocellular Carcinoma.

Purpose: To determine the tumor immune cell landscape after transcatheter arterial
bland embolization (TAE) in a clinically relevant rat hepatocellular carcinoma (HCC)
model .Materials and methods: Buffalo rats (n = 21) bearing syngeneic McArdle RH-7777
rat hepatoma cells implanted into the left hepatic lobe underwent TAE using 70-150 pm
beads (n = 9) or hepatic artery saline infusion (n = 12). HCC nodules, peritumoral
margin, adjacent non-cancerous liver, and splenic parenchyma were collected and
disaggregated to generate single-cell suspensions for immunological characterization
14 d after treatment. Changes in tumor-infiltrating immune subsets including CD4 T
cells (Thl7 and Treg), CD8 cytotoxic T cells (IFNy ), and neutrophils were evaluated
by multiparameter flow cytometry. Migration and colony formation assays were performed
to examine the effect of IL-17, a signature cytokine of Th17 cells, on McArdle RH-7777
hepatoma cells under conditions simulating post-embolization environment (i.e., hypoxia
and nutrient privation). Statistical significance was determined by the Student
unpaired t test or one-way ANOVA.Results: TAE induces increased infiltration of Thl7
cells in liver tumors when compared with controls 14 d after treatment (0.29 + 0.01
vs. 0.19 £ 0.02; p = 0.02). A similar pattern was observed in the spleen (1.41 %
0.13 vs. 0.57 =+ 0.08; p < 0.001), indicating both local and systemic effect. No
significant differences in the percentage of FoxP3 + Tregs, IFNy -producing CD4 T
cells, and CD8 T cells were observed between groups (p > 0.05). In vitro post-
embolization assays demonstrated that IL-17 reduces McA-RH7777 cell migration at 24-
48 h (p = 0.003 and p = 0.002, respectively).Conclusion: Transcatheter hepatic arterial
bland embolization induces local and systemic increased infiltration of Thl7 cells and
expression of their signature cytokine IL-17. In a simulated post-embolization
environment, IL-17 significantly reduced McA-RH7777 cell migration.
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