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Inhibition of Fatty Acid Synthase with C75 Decreases Organ
Injury after Hemorrhagic Shock

Michael Kuncewitch, MD", Weng Lang Yang, PhD"#, Asha Jacob, PhD"*# Adam Khader,
MD’, Matthew Giangola, MD", Jeff Nicastro, MD, FACS", Gene F. Coppa, MD, FACS", and
Ping Wang, MD"#

"Department of Surgery, Hofstra North Shore-LIJ School of Medicine, Manhasset, NY

#Center for Translational Research, The Feinstein Institute for Medical Research, Manhasset, NY

Abstract

Background—Hemorrhagic shock is the primary cause of morbidity and mortality in the
intensive care units in patients under the age of 35. Several organs including the lungs are
seriously affected due to the hemorrhagic shock and inadequate resuscitation. Excess free fatty
acids have shown to trigger inflammation in various disease conditions. C75 is a small compound
that inhibits fatty acid synthase, a key enzyme in the control of fatty acid metabolism that also
stimulates fatty acid oxidation. We hypothesized that C75 treatment would be protective against
hemorrhagic shock.

Methods—Adult, male, Sprague-Dawley rats were cannulated with a femoral artery catheter and
subjected to controlled bleeding. Blood was shed to maintain a mean arterial pressure of 30 mm
Hg for 90 min, then resuscitated over 30 min with a crystalloid volume equal to twice the volume
of shed blood. Fifteen minutes into the 30 min resuscitation, the rats received either intravenous
infusion of C75 (1 mg/kg BW) or vehicle (20% DMSO). Blood and tissue samples were collected
6 h after resuscitation (i.e., 7.5 h after hemorrhage) for analysis.

Results—After hemorrhage and resuscitation, C75 treatment decreased the increase in serum
free fatty acids by 48%, restored adenosine triphosphate (ATP) levels, and stimulated carnitine
palmitoyl transferase-1 (CPT-1) activity. Administration of C75 decreased serum levels of
markers of injury (AST, lactate, and LDH) by 38%, 32%, and 78%, respectively. Serum creatinine
and blood urea nitrogen (BUN) were also significantly decreased by 38% and 40%, respectively.
These changes correlated with decreases in neutrophil infiltration in the lung, evidenced by
decreases in Gr-1-stained cells and myeloperoxidase activity and improved lung histology.
Finally, administration of C75 decreased pulmonary mRNA levels of COX-2 and IL-6 by 87%
and 65%, respectively.
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Conclusions—Administration of C75 after hemorrhage and resuscitation decreased the increase
in serum FFA, decreased markers of tissue injury, downregulated the expression of inflammatory
mediators, and decreased neutrophil infiltration and lung injury. Thus, the dual action of inhibiting
fatty acid synthesis and stimulating fatty acid oxidation by C75 could be developed as a promising
adjuvant therapy strategy to protect against hemorrhagic shock.

Introduction

Trauma is the primary cause of death among people under 35 years of age and over five
million injury related deaths are seen every year. About 30% of these deaths can be
attributed to hemorrhagic shock [1]. Hemorrhagic shock caused by the loss of circulatory
volume impairs adequate oxygen delivery to ischemic tissues and decreases oxidative
phosphorylation, which leads to a decrease in intracellular storage of adenosine triphosphate
(ATP) and adenosine diphosphate (ADP) [2-4]. Consequently, all energy-dependent
processes including active membrane transport are disrupted which affects membrane-bound
organelles such as mitochondria [5]. The decreased ATP levels after hemorrhage have been
correlated with intracellular edema and mitochondrial damage, leading to cellular injury and
death [6,7].

C75 is a small molecule originally designed as a fatty acid synthase inhibitor [8]. C75
modulates lipid metabolism via two targets: fatty acid synthase and carnitine palmitoyl
transferase-1 (CPT-1). Fatty acid synthase is the primary enzyme responsible for de novo
synthesis of fatty acids, which catalyzes the NADPH-dependent condensation of malonyl-
CoA and acetyl-CoA to produce palmitate. CPT-1 is the rate limiting enzyme responsible
for mitochondrial fatty acid oxidation and energy production. C75 blocks fatty acid
synthase, thereby, inhibiting fatty acid synthesis and stimulating simultaneously CPT-1,
which increases mitochondrial fatty acid oxidation and subsequent energy production. This
dual-action appears to be the key to the effects of C75 on fatty acid metabolism [9].

C75 has been reported to cause reversible weight loss in lean mice, diet-induced obese mice,
and leptin-deficient (ob/ob) mice [8,10]. These studies suggest that the dual action of C75 as
a fatty acid synthase inhibitor and as a CPT-1 agonist might have therapeutic implications
[11]. Therefore, we hypothesized that the administration of C75 decreases production of free
fatty acids, which leads to an increase in energy production and a subsequent decrease in
tissue injury and inflammation after hemorrhagic shock.

Materials and Methods

Experimental Animals

Male, adult (3—4 months) Sprague-Dawley rats (weighing 275-325 g) were purchased from
Charles River Laboratories (Wilmington, MA). They were housed under 12 h light/dark
cycle and fed standard Purina rat chow diet. After acclimation to the environment for 5 days,
the rats were fasted for 10 h prior to the model of hemorrhage. Animal experiments were
approved by the Institutional Animal Care and Use Committee (IACUC) of the Feinstein
Institute for Medical Research and conducted in accordance to the Guide for the Care and
Use of Laboratory Animals.
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Rat Model of Hemorrhagic Shock

The model of hemorrhagic shock in rats for this study was described previously [12,13].
Briefly, rats were anesthetized with isoflurane inhalation, and the right femoral vein and
artery and the left femoral artery were cannulated with PE50 tubings. The right arterial
catheter was used for monitoring of blood pressure and heart rate via a Blood Pressure
Analyzer (BPA) (Digi-Med, Louisville, KY), the left arterial catheter was used for blood
withdrawal, and the venous catheter was used for fluid resuscitation. The rats were bled to
30 mm Hg and maintained for 90 min with either blood withdrawal or infusion with small
volumes of Ringer’s lactate. At the end of 90 min, the rats were resuscitated with two times
the shed blood volume with Ringer’s lactate (i.e., crystalloid resuscitation) over 30 min. The
rats were not heparinized, and the shed blood was not used for resuscitation. Sham-operated
rats underwent a similar procedure but were neither bled nor resuscitated.

Treatment with C75

At 15 min after the initiation of resuscitation, rats received either intravenous infusion of 1
mL vehicle (20% dimethyl sulfoxide [DMSQ] in normal saline) or 1 mg/kg C75 (a-
methyline-y-butyrolactone; Sigma-Aldrich, St Louis, MO) in vehicle for over a period of 45
min. Blood and tissue samples were harvested at 6 h after the initiation of resuscitation (i.e.,
7.5 h after hemorrhage). C75 was diluted in tissue culture grade DMSO prepared in sterile
normal saline and filter sterilized prior to administration in animals.

Determination of Serum Fatty Acids

Serum content of fatty acids was determined by using a free fatty acid quantification kit
(BioVision, Mountain View, CA) according to the instructions from the manufacturer.

Determination of Renal ATP Levels and CPT-1 Activity

Kidney tissue (25 mg) was homogenized in assay buffer and centrifuged at 13,000 g to
remove insoluble material. The collected supernatant was then deproteinized by perchloric
acid precipitation and KOH neutralization. The resultant supernatant was subjected to an
ATP assay based on instructions provided by the kit (BioVision, Mountain View, CA).
CPT-1 activity was measured using a rapid spectrophotometric assay as described
previously [14]. Briefly, frozen kidney tissue (200 mg) was homogenized in buffer (0.25
mol/L sucrose, 1 mmol/L ethylene diaminetetraacetic acid, 0.1% ethanol, and protease
inhibitors) at a ratio of 1:5 (w/v) and centrifuged at 12,000 g for 5 min at 4°C. The collected
supernatant was assayed spectrophotometrically for the release of CoA-SH from Palmitoyl
CoA. The activity was defined as nanomoles of CoA-SH released per minute per gram
tissue.

Determination of Serum Markers of Organ Injury

Serum levels of aspartate aminotransferase (AST), lactate, lactate dehydrogenase (LDH),
creatinine, and blood urea nitrogen (BUN) were determined by using assay kits according to
manufacturer’s instructions (Pointe Scientific, Lincoln Park, MI).
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Lung Pathohistology

Lung tissues were fixed in 10% buffered formalin, paraffin-embedded, and cut into 5 pm
sections. The sections were stained with hematoxylin and eosin and examined under a light
microscope. A histologic injury score was created, measuring differences in alveolar septal
thickening, intra-alveolar hemorrhage, hyalin deposits, and neutrophil infiltration [15,16].

Lung Gr-1 Staining and Myeloperoxidase (MPO) Activity

Paraffin-embedded lung tissue was deparaffinized and immunostained with Gr-1 antibody
and detected with NovaRED substrate (Vector Labs, Burlingame, CA) as previously
described [17]. Lung tissues were homogenized in KPO4 buffer containing 0.5% hexa-
decyl-trimethyl-ammonium bromide. MPO activity was measured from the supernatant as
reported previously [18,19].

Lung IL-6 and COX-2 mRNA Expressions

Total RNA was extracted from the lungs using Tri Reagent (Molecular Research Center,
Cinncinnati, OH). RNA (4 ug) was reverse-transcribed to cDNA and analyzed by real time
PCR using primers specific for rat IL-6 (NM_012589) and rat COX-2 (NM_017232). Rat
glyceraldehyde 3-phosphate dehydrogenase (GAPDH) was used as the housekeeping gene.
The primer sequences are the following: IL-6 forward: 5’-AGG GAG ATC TTG GAA ATG
AGA AAA-3 and reverse: CAT CAT CGC TGT TCA TAC AAT CAG-3’; GAPDH
forward: 5’-ATG ACT CTA CCC ACG GCA AG-3’ and reverse: 5’-CTG GAA GAT GGT
GAT GGG TT-3'. Each cycle consisted of 30 s at 94°C, 30 s at 60°C, and 45 s at 72°C.

Statistical Analysis

All data are expressed as mean + SE (n=6) and analyzed by one way analysis of variance
(ANOVA) and compared using Student Newman Keul’s (SNK) test for multiple
comparisons. The differences in values were considered significant if P < 0.05.

Results

C75 Attenuated Serum Fatty Acids after Hemorrhagic Shock

C75 modulates fatty acid metabolism by inhibiting fatty acid synthase and simultaneously
stimulating CPT-1. As shown in Figure 1A, free fatty acid content in the serum increased
markedly in hemorrhaged rats. Treatment with C75 significantly attenuated these levels by
48%.

C75 Restored Renal ATP and Increased Fatty Acid Oxidation

After hemorrhage and resuscitation, high energy phosphates are decreased in the lungs,
liver, kidneys, and intestine, but the time course and the extent of decline varies from organ
to organ [20]. At 6 h after hemorrhage and resuscitation, renal ATP levels were significantly
decreased by 25%. Treatment with C75 restored these levels to sham values and
significantly increased from vehicle (Fig. 1B). CPT-1 activity, measured by the release of
CoA-SH from Palmitoyl CoA, decreased markedly by 53%; C75 treatment increased these
levels by 74% from vehicle and restored to 82% of the sham values (Fig. 1C).

Surgery. Author manuscript; available in PMC 2017 February 01.
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C75 Did not Decrease Mean Arterial Pressure (MAP)

In hemorrhaged rats, MAP increased significantly during fluid resuscitation regardless of the
treatment with C75, suggesting that C75 treatment after hemorrhage does not cause any
hypotension (Fig. 2).

C75 Attenuated Systemic Markers of Tissue Injury

Serum levels of AST, lactate, and LDH were significantly increased by 624%, 100%, and
800%, respectively after hemorrhagic shock. Treatment with C75 decreased these levels by
38%, 32%, and 78%, respectively (Fig. 3). Likewise, serum levels of creatinine and BUN
also significantly increased by 166% and 238%, whereas C75 treatment decreased these
levels by 38% and 40% (Fig. 4).

C75 Improved Integrity of Lung Histology

Lung tissues from vehicle-treated animals after hemorrhage showed alveolar septal
thickening, intra-alveolar hemorrhage, hyalin deposits, and neutrophil infiltration (Fig. 5B)
compared to Shams (Fig. 5A). Treatment with C75 improved lung histologic integrity (Fig.
5C). Lung injury score significantly increased after hemorrhage and treatment with C75
exhibited a significant decrease in these values (Fig. 5D).

C75 Attenuated Lung Neutrophil Infiltration

In hemorrhaged rats, lung tissue from vehicle-treated animals showed neutrophil infiltration
as evidenced by intensity of Gr-1 staining (Fig. 6B) in comparison to Shams (Fig. 6A).
Treatment with C75 decreased markedly the Gr-1 stain indicating a decrease in neutrophil
infiltration (Fig. 6C). Similarly, MPO activity, another measure of neutrophil infiltration,
also significantly increased after hemorrhage, whereas C75 treatment markedly decreased
these activities (Fig. 6D).

C75 Decreased Lung IL-6 and COX-2 mRNA Expression

As a measure of inflammation, COX-2 and IL-6 mRNA expression, was assessed in lung
tissues. IL-6 and COX-2 mRNA levels increased after hemorrhage while treatment with C75
significantly decreased IL-6 and COX-2 levels by 65% and 87% (Fig. 7).

Discussion

The pathophysiology of hemorrhagic shock is based on multiple factors. The deprivation of
cellular energy and subsequent cellular damage play an important role in the outcome.
Restoring cellular energy during resuscitation can decrease tissue damage and improve
survival [21]. In the current study, we showed that C75 blunted the increase in serum free
fatty acids and restored cellular energy, i.e., increased ATP levels by increasing fatty acid
oxidation apparently via CPT-1 stimulation. This effect correlated with a significant
decrease in systemic markers of organ injury, a decrease in neutrophil infiltration as
evidenced by decreased Gr-1 stained cells and a decrease in MPO activity in the lungs. In
addition, C75 treatment significantly improved histologic appearance of the lung and
decreased the inflammatory factor IL-6 and COX-2. These results suggest that targeting

Surgery. Author manuscript; available in PMC 2017 February 01.
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lipid metabolism by C75 to restore cellular energy could be protective against hemorrhagic
shock.

During shock, catecholamines stimulate the breakdown of lipids in adipose tissue, resulting
in the release of free fatty acids into the plasma at an increased rate. Although some of the
free fatty acids are cleared by the liver, increased fatty acids cause an inhibitory effect on
oxidation of glucose and decrease total energy production [22]. Long chain fatty acids enter
into mitochondria via CPT-1 [9]. Glucose-induced expression of acetyl CoA carboxylase
increases the production of malonyl CoA, thereby inhibiting mitochondrial entry of long
chain fatty acids via CPT-1 and promotes lipid synthesis and storage in the cytosol [23].
C75, instead of inhibiting fatty acid synthesis by acting on acetyl CoA carboxylase inhibits
fatty acid synthase leading to an increase in malonyl CoA. Malonyl CoA is an allosteric
inhibitor of CPT-1. C75, however, stimulates CPT-1 even in the presence of high malonyl
CoA, leading to an increase in fatty acid oxidation and subsequent energy production. C75
treatment of rodent adipocytes, hepatocytes, and human breast cancer cells increased fatty
acid oxidation and ATP levels by stimulating CPT-1 activity even in the presence of
increased levels of malonyl CoA [11]. Administration of C75 decreased food intake and
body weight in rodents [8]. C75 treatment in diet-induced obese mice showed significant
weight loss and increased energy production due to fatty acid oxidation. These studies
indicate that the dual action of C75 as an inhibitor of fatty acid synthase and as a CPT-1
agonist might have therapeutic implications [11]. In our study, C75 ameliorated the
hemorrhagic shock induced by an increase in free fatty acids in serum. We also
demonstrated that CPT-1 activity is significantly increased by the presence of C75 and that
ATP levels were restored to sham values. Collectively, these data suggest that the mode of
action of C75 in hemorrhagic shock is mediated at least in part by the stimulation of fatty
acid oxidation by the mitochondria. Because C75 inhibits fatty acid synthase, the decrease in
free fatty acid content in the serum of C75-treated animals could also be due to the direct
inhibition of fatty acid synthase.

To further elucidate whether altering the fatty acid metabolism can decrease tissue
inflammation associated with hemorrhagic shock, we examined neutrophil infiltration in the
lungs, tissue histopathology, as well as expression of IL-6 and COX-2 mRNA in the lung.
Our results showed significant decreases in lung inflammation as evidenced by decreases in
the above mentioned parameters; however, whether altering the fatty acid metabolism by
C75 or as yet unidentified independent function of C75 is the reason for this decrease in
lung inflammation is not known. Prior studies have shown that C75 was synthesized as a
small molecule inhibitor of fatty acid synthase and that it interacts with the two enzymatic
targets, fatty acid synthase and CPT-1 [9]. It is possible that C75 could have functions other
than inhibiting fatty acid synthase or promoting fatty acid oxidation. Based on our data that
C75 treatment decreased serum free fatty acids and increased CPT-1 activity and ATP levels
in the kidneys, however, we suggest that the C75 effect in hemorrhagic shock is mediated at
least in part by the alteration of the fatty acid metabolism. FAs are the major energy source
for the kidneys [24]. Therefore, we measured ATP levels only in the kidneys. We also
observed concomitant decreases in markers of tissue injury from various organs and of
inflammation. Whether the observed benefit in inflammatory parameters is due to a direct
effect of altering the fatty acid metabolism or due to other independent effects of C75 yet to
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be identified, is not known. Future studies can address the exact mechanism of C75 in
hemorrhagic shock.

The consequence of hypoperfusion post resuscitation is a decrease in the supply of oxygen
which leads to a decrease in oxidative phosphorylation and ATP formation. Thus, during
hemorrhagic shock, all energy-dependent processes including membrane transport are
compromised severely resulting in an osmotic imbalance leading to cellular edema.
Replenishing ATP by means of resuscitation in hemorrhagic shock, however, has been
ineffective due both to its inability to pass the cell membrane in large quantities as well as its
short half-life in circulation [25-31]. Administration of glutamine (a precursor of ATP),
lipid encapsulated ATP, pyruvate, and crocetin have been effective in restoring energy and
decreasing cellular damage after hemorrhagic shock in animal models [5,32-34].

Mitochondria consume greater than 90% of the cellular oxygen [35]. Even at optimal
delivery of oxygen, mitochondria in patients undergoing resuscitation do not fully utilize the
available oxygen. This impairment in oxygen utilization is due to uncoupling of the electron
transport chain causing cytopathic hypoxia [36]. The majority of oxygen consumption by the
electron transport chain will be mediated by cytochrome c oxidase. Cytochrome ¢ oxidase
contributes to the production of reactive oxygen species in the mitochondria. These changes
in redox state leads to an inflammatory response and tissue injury [37]. Because C75 was
administered immediately after reperfusion/resuscitation, the protective effects seen in the
study could be associated with the prevention of reperfusion injuries. In fact, our study
showed that C75 treatment significantly decreased markers of systemic injury, decreased
neutrophil infiltration to the lungs, and decreased lung MPO activity. Furthermore, C75
administration decreased inflammatory responses by decreasing the expression of IL-6 and
COX-2 mRNA. The changes in all these parameters indicate protection from reperfusion
injuries; however, we recognize that one limitation of our study is that we only examined the
effect of C75 given during reperfusion/resuscitation.

Mitochondrial fatty acid oxidation supplies more than 50% of the energy for the adult heart,
while glucose only plays a minor role in energy production in the heart [38]. Palmitic acid is
the first fatty acid produced during fatty acid synthesis and is the precursor for long chain
fatty acids [39]. In this regard, our study showed that hemorrhagic shock presumably
accelerated fatty acid synthesis in the tissue and released high amounts of palmitate in the
circulation; C75 treatment decreased these values. In the model of fixed pressure
hemorrhage employed in our study, hemodynamic parameters, such as mean arterial
pressure, heart rate, and cardiac output, were restored by resuscitation with crystalloids
alone. While restoration by intravenous fluids after hemorrhagic shock tends to normalize
hemodynamic parameters, ongoing hypoperfusion in organs such as the liver, lungs, and
kidneys leads to ischemia. Inappropriate resuscitation causes a systemic inflammatory
response and tissue injury, leading to multi-organ dysfunction and death. In this regard, both
treatment with C75 and with vehicle improved the decrease in mean arterial pressure after
hemorrhagic shock suggesting that the treatment did not cause any adverse effect in
hemodynamic parameters (Fig 2). Whether C75 treatment affects myocardial energy
production during hemorrhagic shock was not addressed in our study.

Surgery. Author manuscript; available in PMC 2017 February 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kuncewitch et al.

Page 8

Our prior studies in hemorrhagic shock showed significant increases in serum markers of
tissue injury and cytokine levels at 4 h after hemorrhagic shock and resuscitation [40]. In the
current study, we examined the effect of C75 at 6 h after hemorrhagic shock (i.e., 7.5 h after
the beginning of hemorrhage). We have not examined organ function at later time points,
nor did we assess the histologic changes from any other organs. While there were increases
in serum levels of AST, lactate, LDH, creatinine, and BUN after hemorrhagic shock, the
shock-related tissue injury is relatively low in the fixed pressure model of hemorrhage.
Therefore, it is possible that the histologic appearances of other organs may be unchanged.
Future studies are needed for such conclusion.

Our study has several limitations. The major challenge in setting up a model of hemorrhagic
shock is mimicking the clinical condition while achieving reproducibility and
standardization. The experimental model employed in our study is the fixed-pressure
hemorrhage, where the animals are anesthetized and a controlled amount of blood volume
removed to maintain a certain pressure to achieve the desired hypotension [41]. A primary
advantage of this model is reproducibility and standardization, but the model has minimal
clinical relevance [42]. Furthermore, the animals received two times the shed blood volume
of Ringer’s lactate, and some would argue that three times the volume resuscitation would
be a better model. Our prior studies utilized four times and even equal volume of
resuscitation to vary the severity of the hemorrhagic shock [12,13,40]. Another limitation is
that the treatment was initiated during the early phase of reperfusion, which has less clinical
significance. Nevertheless, based on this initial finding using one dose and one time point,
we demonstrated the beneficial effect of C75 in decreasing inflammatory complications
associated with hemorrhagic shock. Also, we have not addressed the functional effect of
C75 on attenuating hemorrhage-induced mortality. The model of hemorrhagic shock used in
this study was reported previously by us [12,43]. In those studies, the mortality in the
vehicle group was 50% in the first 24 h, 29% by 48 h, and remained 29% at 12 days [40].
Likewise, it is not known about the toxicity or complications associated with the use of C75
at the doses required for clinical use; animal studies using doses up to 20 mg/kg BW of C75
delivered intraperitoneally have been reported presumably without any toxicity or
complications [44]. While the fixed pressure hemorrhage with crystalloid resuscitation
employed in this study has limited clinical relevance, it is highly reproducible and easy to
standardize the model. Future studies with more clinically relevant models are needed to
determine the dose response, therapeutic window, and long-term effects of C75 in
hemorrhagic shock.

In summary, our studies show that C75 treatment blunted the increase in free fatty acids
after hemorrhagic shock. C75 resulted in restoration of cellular energy and a decrease in
tissue damage. Thus, modulation of lipid metabolism by C75 may be a promising
therapeutic strategy for patients with hemorrhage complications.
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Figure 1. C75 attenuated serum free fatty acids, restored ATP and stimulated CPT-1 after
hemorrhage and resuscitation
A. Serum samples were collected 6 h after resuscitation from Sham, Vehicle, and C75-

treated groups for measurement of circulating free fatty acids. B. Renal ATP levels were
measured using an assay kit and the data are shown in percentages. C. CPT-1 activity was
measured by a rapid spectrophotometric assay with activity expressed as nmol/min/g tissue.
Data presented are means + SE (h= 6/group) and compared by one-way ANOVA and
Student Newman Keul’s (SNK) test. *P < 0.05 vs. Sham; # P < 0.05 vs. Vehicle.
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Figure 2. C75 did not alter mean arterial pressure after hemorrhage and resuscitation
Recordings of mean arterial pressure (MAP) during the 90-min ischemia and the first 50-

min of resuscitation in Sham, Vehicle and C75 treatment. Representative recordings from a
single animal from different groups are shown.
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Figure 3. C75 attenuated markers of tissue injury after hemorrhage and resuscitation
Serum samples were measured for AST (A), lactate (B) and LDH (C) from Sham, Vehicle,

and C75-treated groups. Data presented are means + SE (n= 6/group) and compared by one-
way ANOVA and SNK method. *P < 0.05 vs. Sham; # P < 0.05 vs. Vehicle.
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Figure 4. C75 decreased parameters of renal function parameters after hemorrhage and
resuscitation

Serum samples were measured for creatinine (A) and BUN (B) from Sham, Vehicle and
CT75-treated groups. Data presented are means + SE (n= 6/group) and compared by one-way
ANOVA and SNK method. *P < 0.05 vs. Sham; # P < 0.05 vs. Vehicle.
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Figure 5. C75 improved pulmonary cellular architecture after hemorrhage and resuscitation
Lungs were harvested from Sham (A), Vehicle (B), and C75-treated (C) groups at 6 h after

resuscitation. Representative photomicrographs of tissue sections stained with hematoxylin
and eosin are shown at 200x magnification. D. Histologic injury score was calculated as
described in Materials and Methods. Data presented are means + SE (n= 6/group) and
compared by one-way ANOVA and SNK method. *P < 0.05 vs. Sham; # P < 0.05 vs.
Vehicle.
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Figure 6. C75 attenuated neutrophil infiltration after hemorrhage and resuscitation
Lung tissue sections were stained with anti-Gr1 antibody in sham (A), vehicle (B), and C75-

treated groups (C). Brown staining signifies Gr-1 antigen on the surface of neutrophils.
Representative images are shown at 400x magnification. Pulmonary tissue lysates were
analyzed for myeloperoxidase (MPO) activity (D). Data presented are means + SE (h= 6/
group) and compared by one-way ANOVA and SNK method. *P < 0.05 vs. Sham; # P <
0.05 vs. Vehicle.

Surgery. Author manuscript; available in PMC 2017 February 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Kuncewitch et al. Page 18

20 1
A *
=)
o 15
e
<
Z
& 10 1
£
© #
= 5 s
0 [ |
20 -
B
=
o 151
=
<
< 10 1
S
D
5 5 #
© I
—
Sham  Vehicle C75
Hemorrhage

Figure 7. C75 reduced IL-6 and COX-2 mRNA expressions after hemorrhage and resuscitation
Total RNA from lung tissues were analyzed by real time reverse transcription-polymerase

chain reaction for IL-6 (A) and COX-2 (B). GAPDH was used for internal housekeeping
control. Data were normalized to GAPDH and are presented as means + SE (n= 6/group)
and compared by one-way ANOVA and SNK method. *P < 0.05 vs. Sham; # P < 0.05 vs.
Vehicle.
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