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Abstract

Activated cardiac fibroblasts are involved in both reparative wound healing and maladaptive
cardiac fibrosis after myocardial infarction (MI). Recent evidence suggests that PU.1 inhibition
can enable reprogramming of profibrotic fibroblasts to quiescent fibroblasts, leading to attenuation
of pathologic fibrosis in several fibrosis models. The role of PU.1 in acute MI has not been
tested. We designed a randomized, blinded study to evaluate whether DB1976, a PU.1 inhibitor,
attenuates cardiac function deterioration and fibrosis in a murine model of MI. A total of 44

A9 periostin-Cre transgenic mice were subjected to 60 min of coronary occlusion followed

by reperfusion. At 7 days after MI, 37 mice were randomly assigned to control (vehicle) or
DB1976 treatment and followed for 2 weeks. Left ventricular ejection fraction (EF), assessed

by echocardiography, did not differ between the two groups before or after treatment (final EF,
33.3+1.0% in control group and 31.2+1.3% in DB1976 group). Subgroup analysis of female and
male mice showed the same results. There were no differences in cardiac scar (trichrome stain)
and fibrosis (interstitial/perivascular collagen; picrosirius stain) between groups. Results from the
per-protocol dataset (including mice with pre-treatment EF <35% only) were consistent with the
full dataset. In conclusion, this randomized, blinded study demonstrates that DB1976, a PU.1
inhibitor, does not attenuate cardiac functional deterioration or cardiac fibrosis in a mouse model
of MI caused by coronary occlusion/reperfusion.
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Introduction

Cardiac fibroblasts are one of the most abundant cell types in the adult mammalian heart

[1, 2]. Following myocardial injuries, especially myocardial infarction (MI), cardiomyocyte
necrosis triggers the activation of fibroblasts that are involved in both reparative wound
healing and maladaptive cardiac fibrosis [3-5]. On one hand, cardiac fibrosis and the
collagen-rich cardiac scar have long been considered to be detrimental by impairing cardiac
function; therefore, preventing or reducing the accumulation of collagen in the heart has
been a major therapeutic goal [6, 7]. On the other hand, emerging evidence also suggests
that cardiac fibroblasts are essential for protective reparative responses to myocardial injury
and healing [3, 4, 6, 8].

Although the mechanisms that drive these functionally opposing profibrotic and reparative
phenotypes of fibroblasts remain unclear [4, 9], a new therapeutic avenue that enables
reprograming activated fibroblasts to modify their properties in cardiac scar formation has
recently emerged [6, 9]. Among the potential candidates, PU.1, a member of the E26
transformation-specific family of transcription factors, has emerged as an interesting target
because of its essential role in fibroblast polarization and induction of an extracellular
matrix (ECM)-producing profibrotic phenotypic switch [9]. Studies have also shown that
pharmacological or genetic inhibition of PU.1 leads to regression of pathologic fibrosis in
various fibrosis models and across several organs, such as skin [9], liver [9], lung [9], kidney
[9] and recently in the atrium of the heart [10]. However, whether PU.1 inhibition can
attenuate fibrosis after M1 and improve cardiac function remains unknown.

Endogenous periostin is specifically upregulated in activated cardiac fibroblasts after
myocardial injury and stress, but not in quiescent cardiac fibroblasts, cardiomyocytes,
vascular cells, or hematopoietic cells [11]. Therefore, periostin-Cre transgenic mice, in
which Cre recombinase is driven by a 3.9-kb periostin promoter, have become a useful
animal model in recent studies of fibrosis in heart disease [3, 4, 7, 8]. Being a profibrotic
factor, periostin itself is also considered an attractive target for reducing cardiac fibrosis
[7, 12]. It would be interesting to see whether PU.1 inhibition has beneficial effects on
periostin-expressing activated cardiac fibroblasts and to elucidate the interaction between
PU.1 and periostin in cardiac scar formation and healing after MI.

Despite decades of intensive work and innumerable publications that suggested that
many compounds and interventions may potentially reduce or reverse cardiac fibrosis in
preclinical research [6], clinical translation has been wanting [6, 13]. One of the factors
that hinder clinical translation may be that methodological shortcomings and suboptimal
reporting remain prevalent in preclinical cardiovascular research [14, 15]. To address this
problem, we developed CAESAR, the first publicly available, multicenter consortium
for rigorous preclinical studies of cardioprotection [16, 17]. CAESAR was based on

the cardinal principles of randomization, investigator blinding, a priori exclusion criteria,
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strict protocol adherence, appropriate statistical analyses, and assessment of reproducibility
[15-17]. CAESAR [15-21], and later the preclinical animal experiment guidelines [22],
have promoted increased awareness of the need for rigor and reproducibility in designing
experiments. The use of these principles has enabled us to provide rigorous evaluation of
putative therapies [23-27].

In current study, we designed a randomized, blinded preclinical study to evaluate whether
pharmacological PU.1 inhibition attenuates cardiac functional deterioration and fibrosis after
M1 in an ischemia/reperfusion mouse model and, if so, whether the mechanism involves
periostin-expressing activated cardiac fibroblasts. The study was conducted in accordance
with the CAESAR principles [15-19].

All animal procedures were approved by the University of Louisville Institutional Animal
Care and Use Committee (protocol number:14034) and conformed with the Guide for the
Care and Use of Laboratory Animals published by National Institutes of Health.

In order to study the fibrosis induced by periostin-expressing activated cardiac fibroblasts,
we generated a mouse line by breeding Ai9 mice (Jackson Lab, stock number: 007905)
with periostin-Cre transgenic mice (obtained from Dr. Simon J. Conway) [4, 11]. Ai9 and
periostin-Cre double transgenic mice, male and female, 14-18 weeks old, were used in this
study (Fig. 1A).

Preparation of PU.1 inhibitor

We used C,,H;,NgSe (Acme Bioscience Inc, Lot: 1767115), also known as DB1976

[10, 28], as the PU.1 inhibitor. DB1976 competitively and potently inhibits PU.1 binding
and strongly inhibits the PU.1/DNA complex with the high specificity of PU.1 for AT-

rich flanking sequences of the 5"-GGAA-3’ core and minimal effects on other E26
transformation-specific transcription factors[9, 28]. To prepare a working solution with
concentration of 8.5 mg/ml, DB1976 powder was diluted in electrolyzed S-water. The same
volume of electrolyzed S-water served as control. To comply with the double blinded design,
a green color DNA loading dye (Promega, Ref: G190A) was added in the control solution
to match the green color of DB1976 solution. A total volume of 150 pl DB1976 or control
solution was aliquoted into each 1ml vial, marked as “A” or “B”, and stored in —20°C
freezer. On the date of injection, solutions were freshly made by thawing each vial at room
temperature and sent to the animal lab. The remaining unused solution in the vial was
discarded. A third-party person was in charge of preparing the solutions and hiding the
group code until the final analyzed results were submitted to the principal investigator.

Mouse Model of Ischemia/reperfusion

The murine model of ischemia/reperfusion (I/R) was modified from the CAESAR study [16,
17]. Similar to previous experiments [16, 23, 29-36], after the heart was exposed by a lateral
thoracotomy, an 8-0 nylon suture was passed under the left coronary artery approximately
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2 mm below the left auricle and a nontraumatic balloon occluder was applied on the artery.
Ischemia was induced by tightening and inflating the occluder. After 60 min of occlusion,
the occluder was deflated and removed to achieve reperfusion. Rectal temperature was
carefully monitored and maintained between 36.8 and 37.2°C throughout the experiment.
The electrocardiogram (ECG) was continuously monitored during the experiment. Typical
ischemic ECG changes (widened QRS and elevated ST segment) and the pale color of the
ischemic myocardial region were used to confirm successful coronary occlusion. Animals
whose ECG changes were atypical or did not persist throughout the ischemic period were
excluded before treatment assignments [16, 23, 34].

Treatment protocol

The experiments were conducted in a randomized and double blinded fashion [15, 16, 23].
As illustrated in Fig. 1B, one week after Ml, all surviving animals that met inclusion criteria
were separated by gender, and then randomly assigned to two treatment groups, labeled
initially as Group A or B, according to a random number list. Mice received intraperitoneal
(i.p.) injection of either A or B solution at a dose of 2 pl/g body weight, 3 times a week

for 2 weeks. The dose yields 17 mg/kg per injection of DB1976 or equal volume of control
solution. At the end of the follow-up, after final echocardiographic measurements were
acquired, the animals were sacrificed and the hearts fixed for histology. To maintain the
blinded design, all enrolled mice were treated and followed throughout the study. All mice
that finished the study were included in the full dataset, but only the mice that manifested
reduced cardiac function before treatment (ejection fraction [EF] <35%) were included in
the per-protocol (PP) dataset. Based on our previous studies [24-26, 35], 35% is an adequate
EF cutoff point to evaluate the beneficial effect of treatments in this model. The group code
was kept blinded to the surgeons, sonographer, pathology investigator and data analyzer.
The code was broken in front of all parties by a third-party person after all the results were
submitted to the principal investigator [15, 16].

Echocardiography

Transthoracic echocardiography was performed by a sonographer who was blinded to group
assignment. Serial echocardiograms were obtained at baseline (before Ml), pre-treatment

(7 days after Ml), and 2 weeks post-treatment (21 days after MI). A Vevo 2100 Imaging
System (VisualSonics, Inc.) equipped with a 30-MHz transducer was used. Parasternal

long axis views were acquired to measure left ventricle (LV) end-diastolic and end-systolic
volume (EDV and ESV), stroke volume (SV), and EF. Three measurements were taken

and averaged for each parameter. All echocardiography measurements were performed
under isoflurane anesthesia (3% for induction and around 1% for maintenance). Body
temperature was maintained at 37.0£0.2°C throughout the study. Echocardiographic images
were analyzed offline by blinded observers using the Vevo 2100 workstation software. Left
ventricular (LV) EF was calculated by using the formula: ((EDV-ESV)/EDV) x 100% [23,
26, 27, 29-31]. After all the echocardiographic results were analyzed, the results were
presented as per-protocol (PP) dataset, which includes only mice with pre-treatment EF
<35%, and full dataset, which includes all mice that completed the experiments.
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Histologic analysis

The methods used for histologic analyses has been described [27, 29-31, 35, 37, 38].
Briefly, after the final echocardiogram, the hearts were arrested, excised, perfused by

10% neutral buffered formalin solution, and fixed in formalin for 24 h. The hearts were
sectioned into three transverse slices of equal thickness from apex to base. The slices were
weighted, and then subsequently embedded, sectioned, and mounted. Later, the sections
were deparaffinized and rehydrated for Masson’s trichrome stain to determine scar size
according to published protocols [35]. The risk region was defined as the transmural area
between the furthest outer lateral edges of the scar. Viable myocardium in the risk area
was determined as the difference between risk and scar areas. The cumulative weight of
the three slices was considered as the weight of the whole heart. The LV mass in each
slice was measured by multiplying the percentage of LV area/whole heart tissue area times
the weight of each slice; the sum of three slices yields the total LV mass. The size of

the scar was expressed as a percentage of the mass of the risk area with respect to the
entire LV. Myocardial collagen content was quantitated on picrosirius red-stained heart
images acquired under polarized light microscopy by determining collagen area per mm?
of risk region or nonrisk region. Images were acquired digitally and areas measured using
NIKON software (NIS-Elements AR Analysis 4.13.05 64-bit). The investigator performing
histologic analyses was blinded throughout the study.

Statistical analysis

Results

Data are presented as mean = SEM. All continuous data were analyzed with Student’s t-tests
or one-way ANOVA for normally distributed data followed by unpaired Student’s t tests
with the Bonferroni correction, or Kruskal-Wallis one-way analysis of variance on ranks
for data that are not normally distributed, as appropriate. The chi-square Fisher exact test
was used for rate comparison. A P value <0.05 was considered statistically significant. All
statistical analyses were performed using the Sigma Stat software system [39-41].

The sample size calculation for two independent group means with one interaction factor
(gender) was conducted via G*Power software [42]. The type | error rate was set at (a)
=0.05, type Il error rate (B) =0.1, and power (1-B) =0.9. Based on previous literature [10],
the major endpoint, cardiac scar measured by trichrome stain in the control group and
DB1976 group is expected to be 23.9£1.9% and 14.4+1.4%. Assuming that the effects of
DB1976 are not different between male and female mice, the calculated minimum sample
size in each group of each gender is 4. Minimum total sample size is 16. Assuming a 30%
mortality and exclusion rate, the minimum sample size required is 16x130%=21.

A total of 44 mice were originally enrolled for the I/R procedure. Five mice died after

the procedure and before group assignment; another 2 mice were excluded because the
ischemic ECG changes were atypical. The remaining 37 mice were separated according to
their gender and then randomly assigned to two groups, originally labeled as Group A and
B. There was no additional mortality during 2 weeks of treatment and follow-up. After all
results were submitted to the principal investigator, the group code was broken, revealing
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that Group A was DB1976 and Group B was control. According to per-protocol exclusion
criteria, 4 mice in the control group (1 female; 3 male) and 5 mice in the DB1976 group

(3 female; 2 male) were excluded from the PP dataset because their pre-treatment EF was
=>35% (Fig. 1B). The age, body weight, and exclusion did not differ between the two groups,
as detailed in Supplemental Table.1.

Echocardiographically-assessed cardiac function is not improved in DB1976-treated mice.

Echocardiographic studies were performed at baseline (before Ml), pre-treatment (7 days
after MI) and 2 weeks post-treatment (21 days after MI). As shown in Fig. 2, in both control
and DB1976 groups, compared with baseline, average EF was reduced > 30 units at pre-
treatment, suggesting a sizable MI model in these mice. EF was not significantly different
between mice assigned to control or DB1976 group at either baseline or pre-treatment
time point, indicating that the severity of pre-treatment LV dysfunction was comparable.
During the 2 weeks of treatment, EF in both groups was basically unchanged. There

were no significant differences in EF between groups at 2 weeks after treatment, with

the final EF being 33.3+£1.0% in the control group and 31.2+1.3% in DB1976 group (Fig.
2A and Supplemental Table 2). The net change (delta) in EF between pre-treatment and
post-treatment also was not significantly different: 1.2+1.1% in control and —0.4+1.1 in
DB1976-treated mice (Fig. 2B).

Since male mice have generally larger body and heart weight compared with female mice
at the same age, subgroup analysis of cardiac function was performed according to gender.
In female mice, there were no differences between control and DB1976 groups in EF, EDV
or ESV at all 3 time points (Fig. 2C, 2D, 2E). In male mice, EF also demonstrated no
difference between groups at all 3 time points (Fig. 2F). Interestingly, DB1976-treated male
mice manifested more severe LV dilation than control mice before treatment: pre-treatment
EDV was 100.0£13.1 ul vs. 62.5+6.7 pl (P<0.05). Although post-treatment EDV was

not significantly different, 103.7+15.6 pl vs. 85.5+6.1 pl, the net increase of EDV after
treatment was less in DB1976-treated male mice compared with control male mice (3.7+5.0
ul vs. 22.9+3.5 pl, A<0.05) (Fig. 2G). Detailed echocardiographic results can be found in
Supplemental Table 2.

Scar size and cardiac fibrosis are not attenuated in DB1976-treated hearts.

The results of trichome stain analysis are summarized in Fig. 3. The LV mass (Fig. 3A)

and risk region mass/LV mass ratio (Fig. 3B) were similar in both groups in either female
or male mice, indicating that the size of the risk region was comparable. \We observed

no difference in scar size, measured either as scar/LV mass ratio or scar/risk region ratio,
between the DB1976 group and the control group (Fig. 3C-3D). Cardiac fibrosis, measured
by the amount of interstitial and perivascular collagen via picrosirius red stain analysis

in both non-risk (noninfarcted) and risk regions was shown in Fig.3E-3F. There was no
difference in cardiac fibrosis between the 2 groups in either risk region or noninfarcted
region. Representative trichrome stained heart sections are shown in Fig. 3G (upper panel)
and picrosirius red stained sections in Fig. 3G (lower panel).
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Comparison of results from PP dataset and full datasets.

The results presented above were from the PP dataset, which excluded mice with EF before
treatment =235% (small infarcts). To eliminate any selective bias, we also performed a full
dataset analysis that included all the mice assigned to either treatment and compared the
results with those from the PP dataset. As shown in Fig. 4, the results from the full dataset
were consistent with those from the PP dataset with respect to EF, EDV, ESV, trichome stain
and picrosirius stain measurements. Detailed results from the full dataset can be found in
Supplemental Table 3.

Discussion

Over the last decade, our understanding of the functions of cardiac fibroblasts has

moved beyond their roles in heart structure and ECM generation, to their dual nature in
adaptive and maladaptive responses after injury, and now further to the mechanism of

their activation and their polarization to different functional phenotypes [6, 9, 13]. Owing
to their capacity to be reprogrammed to alternative cell lineages, cardiac fibroblasts have
become an attractive target to modulate cardiac scar formation and healing [13]. It has been
reported that PU.1 inhibition can disrupt the fibrotic network and enable reprogramming of
profibrotic fibroblasts to quiescent fibroblasts, leading to attenuation of pathologic fibrosis
in bleomycin-induced skin, lung fibrosis [9], CCls- induced liver fibrosis [9] and Ang
I1-induced atrial fibrosis models [10] in mice. To test whether PU.1 inhibition can reduce
cardiac fibrosis and improve cardiac function after M1 in mice, we conducted a rigorous
randomized, blinded preclinical study. Our results show that DB1976, a PU.1 inhibitor, did
not attenuate LV functional deterioration nor reduce cardiac fibrosis after MI. The results
were consistent in both the PP dataset and the full dataset. To our knowledge, this is the
first study to evaluate the efficacy of PU.1 inhibitor in a murine model of Ml induced by
coronary occlusion and reperfusion.

In the current study, we administered DB1976 at 7 days post-Ml, at a dose of 17 mg/kg
i.p. 3 times per week for 2 weeks. The rationale for starting the treatment 7 days post-MI
but not immediately at reperfusion is based on the dual nature of cardiac fibroblasts in the
reparative and profibrotic responses after MI. We wanted to intervene in the profibrotic
phase of activated cardiac fibroblasts but not in the reparative phase after MI. It is known
that in mice, the inflammatory phase lasts 3—4 days after MI [43], and the subsequent
resolution and repair phase lasts 10-14 days [43]; however, chronic inflammation and
incomplete healing can persist over the long term in large infarcts [43]. Genetic lineage
tracing revealed that cardiac fibroblasts are activated and proliferate during the first week
after MI in mice [5, 44], and differentiate into myofibroblasts, the major cell type that
contributes to ECM and fibrotic scar formation, at 47 days post Ml [1, 5, 44, 45].
Myofibroblasts, which express periostin and a-smooth muscle actin (aSMA), lose aSMA
expression and the myofibroblast phenotype and transition to an alternative stage refractory
to proliferation by 10-14 days after Ml [44, 45]. The loss of the myofibroblast marker
and phenotype precedes the reorganization of the ECM associated with scar maturation
[45]. A growing body of evidence suggests that 7-10 days post-MI is a critical phase that
marks a functional transition of activated myofibroblasts from preserving ventricular wall
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integrity to maladaptive collagen accumulation [4, 44, 45]. We hypothesized that this phase
is an ideal time for PU.1 inhibition, with the goal of redirecting fibroblast polarization and
enabling reprogramming of ECM-producing profibrotic fibroblasts to quiescent fibroblasts.
Regarding the dose of DB1976, previous papers used 5 mg/kg/day i.p. [9, 10], or a higher
dose of 17 mg/kg 3 times per week [28]. In the current study, we used the same higher dose
that was proved to be effective in PU.1 inhibition [28]. Our results, obtained with a rigorous
preclinical experiment, are basically “negative”. Before discussing conclusions regarding our
original hypothesis, it is appropriate to examine the technical rigor of our study. Although
awareness of the need for rigor in preclinical studies has increased in the cardiovascular
community in recent years, shortcomings in study design remain prevalent [14, 15]. The
major study design elements include power and sample size estimation, randomization,
blinding, consideration of sex as a biological variable, and a priori exclusion criteria.

We estimated the sample size with a strict standard. The type | error rate was set at

(a) =0.05, the type Il error rate (B) =0.1, and the power (1-B) =0.9. Since there is no
previous paper reporting PU.1 inhibition in a mouse model of MI, we used the results from
Ang ll-induced an atrial fibrosis mouse model [10] as reference. As detailed in Methods,
considering gender as a control factor, we used a factorial design that can increase the
power [46]. The total number of mice assigned to treatments was 37, more than 2 times the
required minimum sample size of 16 mice. Therefore, we are confident that we have the
power to draw firm conclusions regarding the sample size of this study.

We used a stratified randomization design to ensure that similar numbers of female or male
mice were assigned to both treatment groups. The randomization design was hidden by

a third-party person until code breaking. Attesting to the success of this randomization
strategy, there were 10 female mice assigned to DB1976 or control, 8 male mice to
DB1976, and 9 male mice to control. There was no difference between the 2 groups in
echocardiographically measured pre-treatment EF or Trichrome measured risk/LV mass
ratio.

Compliance with blinding was observed throughout the study. To blind the surgeons,
sonographer and pathology investigator, the randomization list was kept by a third-party
person and the treatment solutions were prepared in such a way that they could not be
distinguished. The person analyzing data was blinded to group assignment. The group code
was not revealed until all the results were submitted to the principal investigator.

Both female and male mice were included in the present study. The sex of the animal

was considered as a control factor in the stratified randomization design. Subgroup analysis
suggested that the results were consistent in the major endpoints (EF and scar) in female and
male subgroups.

Beside exclusion of mice with atypical ECG during I/R surgery, we also used a preset
exclusion criterion of pre-treatment EF >35%. To maintain blinding, echocardiographic
analysis of all 3 time points was performed offline after the experiment was finished.
Therefore, we did not know the pre-treatment EF of a mouse when it was assigned to a
group. The mice with pre-treatment EF >35% were treated and followed through the study,
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but their results were excluded from the PP dataset. As shown above, the results from the PP
dataset and the full dataset were consistent.

Based on the rigor of this study, we can confidently reject our original hypothesis. DB1976,
a PU.1 inhibitor, did not attenuate cardiac function deterioration nor cardiac fibrosis after
MI. These results suggest that PU.1 inhibition may not be a fruitful approach to modulating
cardiac scar and tissue fibrosis after MI. Cardiac fibrosis after I/R is a complex process in
which not only cardiac fibroblasts, but also cardiomyocytes and inflammatory and immune
cells are involved [3, 4, 6, 47]. PU.1, which can regulate the expression of many myeloid
and lymphoid genes, is required for natural killer cells [48] and monocytes/macrophages
[49] differentiation. Defective natural killer cells and macrophages may cause impaired
healing after MI. Hu et a/. reported that the beneficial effect of PU.1 inhibition on Ang
[1-induced atrial fibrosis is through attenuation of TGF-B1/Smad3 expression [10]. Others
have reported that TGF-p1/Smad3 is required for proper reparative cardiac fibrosis, and
that the loss of TGF-B1/Smad3 in activated cardiac fibroblasts results in impaired scar
remodeling and cardiac function [3, 4]. Therefore, depression of TGF-B1/Smad3 activity by
PU.1 inhibition may result in impaired reparative cardiac fibrosis. Future work should use a
more specific reprogramming approach aimed at targeting cardiac fibroblasts [3, 4, 6].

In conclusion, we present the results of a randomized, blinded preclinical study which
demonstrates that DB1976, a PU.1 inhibitor does not attenuate cardiac function deterioration
nor cardiac fibrosis in a mouse model of Ml induced by coronary occlusion/reperfusion.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1: Transgenic animals and study flowchart.
A. Schematic of double transgenic mouse line: Ai9 reporter mice were cross bred with

periostin-Cre mice. The double transgenic mice were used in this study. B. Flowchart of

the randomized blinded study. A total of 44 transgenic mice were enrolled. After baseline
echocardiographic measurements, they were subjected to 60 min of coronary occlusion
followed by reperfusion. Five mice died after surgery and 2 were excluded. The remaining
37 mice underwent a pre-treatment echocardiographic study 7 days after MI, were separated
according to their gender, and then were randomly assigned to group A or B. There were

10 female mice in each group, 8 male mice in group A and 9 male mice in group B.

Mice received intraperitoneal injection of either A or B solution at a dose of 2 ul/g body
weight, 3 times a week for 2 weeks. After the final echocardiographic measurement (21
days after MI), the hearts were fixed for histology. The echocardiographic measurements
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and trichome and picrosirius stain images were analyzed by blinded researchers. After the
results were presented as Per-protocol dataset (which includes only mice with pre-treatment
EF <35%) and Full dataset (which includes all mice assigned to treatments) and submitted
to the principal investigator, the group code was broken, revealing that group A was DB1976
while group B was control.
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Fig. 2: Echocardiographically assessed cardiac function is not improved in DB1976 treated mice.
Serial echocardiographic studies were performed at baseline (before MI), pre-treatment (7

days after MI), and post-treatment (21 days after MI). Comparison between DB1976 and
control groups. A. ejection fraction (EF); B. AEF (change at post-treatment compared with
pre-treatment). Subgroup results from female mice. C. EF; D. LV end-diastolic volume
(EDV); E. LV end-systolic volume (ESV). Subgroup results from male mice: F-H. Data are
mean = SEM. * P<0.05.
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Fig. 3: Cardiac scar and fibrosis are not attenuated in DB1976 treated hearts.
A. LV mass; B. ratio of risk region mass to LV mass; C. ratio of scar mass to LV mass. D.

ratio of scar mass to risk region mass. E. Cardiac collagen content in risk region. F. Cardiac
collagen content in nonrisk region. G. Representative trichrome staining (upper panel) and
picrosirius red staining (lower panel) images from female and male mice in the control and
DB1976 groups. Data are mean £ SEM. Animal numbers are shown in bars.
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Fig. 4: Results from the full dataset are consistent with the PP dataset.
Echocardiographic results from female mice in the full dataset: A-C. Results from male

mice in the full dataset: D-F. Trichrome results from the full dataset: G-J. Collagen results
from the full data set: K-L. Data are mean = SEM. Animal numbers are shown in bars. *

P<0.05.
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