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Abstract

Aim—Activation of hepatic stellate cells and development of chronic inflammation are two key
features in the progression of hepatic fibrosis. We have shown that in vitro activated stellate cells
increase their expression of CXCL12 as well as the receptor CXCR4 and that receptor engagement
promotes a profibrogenic phenotype. Furthermore, injury promotes increased hepatic expression
of CXCL12 and a massive infiltration of CXCR4-expressing leukocytes, granulocytes, and
myeloid cells. The primary site of inflammatory cell accumulation is around the CXCL12-rich
portal tracts and within fibrotic septae, indicating a role for CXCR4 during injury. In order to
characterize the relevance of the CXCR4/CXCL12 chemokine axis during hepatic injury we
inhibited the axis using AMD3100, a CXCR4 small molecule inhibitor, in models of chronic and
acute liver injury.

Methods—Miice were subjected to acute and chronic CCly liver injury with and without
AMD3100 administration. The degree of liver injury, fibrosis, and the composition of the
intrahepatic inflammatory response were characterized.

Results—Treatment of mice with AMD3100 in the chronic CCly model of liver injury led to an
increase in hepatic inflammation and fibrosis with a specific increase in intrahepatic neutrophils.
Furthermore, in an acute model of CCl, induced liver injury, AMD3100 led to an increase in the
number of intrahepatic neutrophils and a trend towards worse necrosis.

Conclusions—Together, this data suggests that inhibition of the CXCR4/CXCL12 chemokine
axis is injurious through modulation of the hepatic inflammatory response and that this axis may
serve a protective role in liver injury.
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Introduction

Chemokines are small molecular weight proteins (8-13 kD) initially identified by their
ability to provide migratory cues to inflammatory cells 1. Their expression is up-regulated in
nearly all forms of tissue injury promoting immune cell infiltration and activation. The
contribution of chemokines to the progression of liver disease is well established. Mice
deficient in chemokine receptors CCR1, CCR5 2, CCR2 34, and CCR7 °, demonstrate a
decrease in the extent of injury in both chronic fibrotic and acute necrotic liver injury.
Alternatively, some chemokine axes appear to be protective and their loss leads to worse
outcomes in models of liver disease © 7.

Knowledge about the specific role of CXCL12 in chronic inflammatory and fibrotic diseases
is fragmentary. Together with its primary receptor, CXCR4, the CXCL12 axis plays a major
role in immune and hematopoietic cell egress and mobilization during homeostatic and
injury conditions. CXCL12 levels are increased in many diseases including: pulmonary
fibrosis &, systemic lupus erythematosus °, rheumatoid arthritis 10, multiple sclerosis 11, and
inflammatory bowel disease 12. In these diseases, CXCL12 recruits subtypes of
inflammatory cells that are injurious. Specifically, in pulmonary fibrosis, inhibition of the
CXCL12/CXCR4 axis with either a CXCL12 neutralizing antibody, or AMD3100, a
CXCR4 small molecule inhibitor, leads to a decrease in the number of bone marrow-derived
fibrocytes, and overall better outcome 8. Additionally, administration of AMD3100 in
certain models of myocardial infarction decreased the extent of tissue scarring and improved
cardiac function 13 14, Given these findings, the potential therapeutic benefit of AMD3100
has been discussed?®,

CXCL12 expression has been detected both in the normal and injured liver though its
function remains largely unknown. It is expressed by biliary epithelial cells 16, hepatic
stellate cells 17, and hepatic sinusoidal endothelial cells 18. In patients with liver disease,
CXCL12 protein levels are increased in both the liver and plasma and correlate with the
extent of fibrosis 16. With hepatic injury there is an infiltration of CXCR4-expressing
immune cells including lymphocytes, granulocytes, and monocytes primarily around the
CXCL12-rich periportal regions, indicating the importance of this axis. The function of each
of these cell populations is only now being uncovered, but they already show competing
roles in fibrosis and its resolution 19-22,

Activation of hepatic stellate cells (HSCs) and development of chronic inflammation are two
key features driving the progression of hepatic fibrosis. We have shown that in vitro, HSC
activation drives expression of both CXCL12 and its receptor CXCR4 and that recombinant
CXCL12 promotes a pro-fibrogenic phenotype 17. Therefore, hepatic CXCL12 may play
multiple roles during injury by recruiting inflammatory cells and driving stellate cell
activation. In this study we use AMD3100, a well-established small molecule inhibitor of
CXCR4 to study the role of the CXCL12/CXCR4 axis in chronic fibrotic and acute necrotic
models of liver injury.
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Methods

Mouse Models of Fibrosis

All experiments were performed on C57BI/6 male mice purchased from NCI (Bethesda
Maryland). For induction of fibrosis using the chronic CCl4 model mice received 100uL of
10% CCly diluted in corn oil 3X a week for four weeks. Mice were sacrificed 48 hours after
the last injection. Acute liver injury was induced by a single injection of 100uL of 25% CCl,
diluted in corn oil and sacrificed as indicated. This study was carried out in strict accordance
with the recommendations in the Guide for the Care and Use of Laboratory Animals of the
National Institutes of Health. The protocol was approved by the Institutional Animal Care
and Use Committee (IACUC) of the Mount Sinai School of Medicine (Permit Numbers:
LA10-00059 and SP10-00363).

Administration of AMD3100

AMD3100 was administered either by continuous subcutaneous infusion with an osmotic
pump (Alzet Osmotic Pumps) or by once weekly by I.P. injection. Osmotic pumps, which
deliver 0.11pL/hr, were loaded with 100uL of 83.3mg/mL AMD3100 in PBS. Mice were
anesthetized and a small incision and pocket made on the dorsal side. The pump was
inserted and the incision closed with a staple. The total daily dose of AMD3100
administered over 24 hours was 200ug. For I.P. injections, mice received 200ug of
AMD3100 in 100uL PBS. Mice that received a single dose of CCl, for acute liver injury
were additionally treated with or without a single injection of 100ug AMD3100 12 hours
after CCl4 administration.

Analysis of liver function enzymes

Peripheral blood was collected via retro-orbital bleeding and immediately mixed with
0.5mM EDTA to prevent coagulation. 500uL blood was transferred into a Microtainer
Plasma Separator (BD, Franklin Lakes, NJ), centrifuged according to manufactures
recommendations and plasma stored at —80°C until analysis. Analysis was performed at the
Mount Sinai Medical Center Clinical Laboratory.

Histological scoring

At time of sacrifice mouse livers were perfused with 10mL PBS and half the right lobe
harvested and fixed in 10% formalin for 24hr and embedded in paraffin. Histological
scoring of murine livers was performed by an expert hepatobilliary pathologist. All
parameters are scored on a scale of 0-4. For each mouse, 10 high power fields were
assessed.

Sirius red staining

Five-micron sections were stained for collagen with Sirius red (0.1% solution, diluted in
picric acid, both from Sigma, St. Louis, MO). Percent fibrosis was assessed based on 36
10X-fields from Sirius red stained liver sections per animal in a blinded fashion. Each field
was analyzed using a computerized Bioguant® morphometric system. Overall fibrosis was
assessed by intensity of Sirius red staining.
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Immunohistochemistry

Formalin-fixed, paraffin-embedded liver tissue obtained mice were deparaffinized,
rehydrated, incubated with DAKO (Carpinteria, CA) Peroxidase block for 5 minutes
followed by incubation with DAKO Serum Free Protein Block at room temperature for 10
minutes. Rabbit polyclonal anti-a smooth muscle actin antibody (Abcam, Cambridge, MA,
catalog #ab-56984) at a dilution of 1:500 was used for overnight incubation at 4°C. Both
primary isotype control antibody and secondary antibody with no primary antibody were
used as negative controls. Slides were washed three times and revealed using DAKO
Envision Plus System. Nuclei were stained with hematoxylin and percent a-SMA staining
was assessed based on 25 100X-fields per animal in a blinded fashion. Each field was
analyzed using a computerized Bioquant® morphometric system.

RNA isolation and quantitative real-time PCR

Murine livers were collected and stored in RNAlater (Qiagen, Valencia, CA) until time of
use. RNA was isolated by homogenization and purification in TRIzol reagent (Invitrogen,
Grand Island, NY) followed by RNAeasy clean-up with on-column DNA digestion
(Qiagen). Reverse transcription was performed using RNA to cDNA EcoDry Premix Double
Primed Kit (Clontech, Mountain View, CA) and quantitative real-time PCR performed using
iScriptTM One-Step RT-PCR Kit with SYBR® Green (Bio-Rad, Hercules, CA).
Quantification was performed by normalizing each Ct value to GAPDH and comparing ACt
values between groups. Values are expressed either as absolute ACt or fold increase of
experimental to control group. Primer sequences in Table 1.

Peripheral blood and liver leukocyte flow cytometry

Peripheral blood was collected via retro-orbital bleeding and immediately mixed with
0.5mM EDTA to prevent coagulation. Red blood cells were lysed by 3 washes in RBC lysis
buffer, filtered, and washed in PBS/FBS followed by staining with antibodies for FACS
analysis. For liver infiltrating leukocyte isolation, at the time of sacrifice the livers were
perfused with 10mL PBS through the portal vein, carefully removed, and gallbladder
excised. A portion of the liver was cut, weighed, chopped into small pieces and incubated in
0.01% Collagenase type IV (Sigma) at 37°C for 25 minutes. Liver tissue was then passed
through a 70um cell strainer and washed twice with PBS/FBS. Cells were resuspended in a
40% Percoll (GE Healthcare) and loaded onto a 70%/40% Percoll gradient and centrifuged
at 2400 RPM at 24°C for 25 minutes with no acceleration or brake. The top layer of
hepatocytes was removed and the liver infiltrating leukocytes located at the interface
collected and washed 2X in PBS/FBS and cells counted. The following antibodies were
used: rat anti-mouse CD45-APC-Cy7, clone: 30-F11 (BD Pharmigen), rat anti-mouse
Ly-6G-Alexa Fluor 488, clone: RB6-8C5 (eBiosciences), rat anti-mouse Ly-6G-PE, clone:
1A8 (BD Pharmigen), rat anti-mouse TER-119-Biotin, clone: TER-119 (eBiosciences), rat
anti-mouse CD3-Bioatin, clone: 145-2C11 (eBiosciences), rat anti-mouse CD45R-Biotin,
clone: RA3-6B2 (eBiosciences), rat anti-mouse NKp46-eFluor 450, clone: 29A1.4
(eBiosciences), rat anti-mouse CD11b-PerCP-Cy5.5, clone: M1/70 (eBiosciences), rat anti-
mouse CD11b-Biotin, clone: M1/70 (BD Pharmigen), rat anti-mouse CD45R-APC-
eFluor780, clone: RA3-6B2 (eBiosciences), rat anti-mouse Sca-1-APC, clone: D7
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(eBiosciences), rat anti-mouse c-Kit-PE-Cy7, clone: 2B8 (eBiosciences). Multiparameter
analyses of stained cell suspensions were performed on an LSRII (BD) and analyzed with
FlowJo software (Tree Star, Inc).

Statistics

All results are expressed as the mean + standard deviation. Statistical significance was tested
using an unpaired Student's t and P < 0.05 indicated a significant difference.

Results

Increased hepatic expression of CXCL12 and CXCR4 in murine models of liver fibrosis

To determine whether there is an increase in protein and mRNA expression of CXCR4 and
CXCL12 during murine liver injury we performed quantitative RT-PCR and Western blot
analysis. In mice that received chronic CCly, injections there was a 16-fold increase in
CXCR4 transcript (Fig. 1A) and a substantial increase in CXCR4 (Fig. 1B) and CXCL12
(Fig. 1C) protein expression by Western blot. Despite the increase in CXCL12 protein, there
was no change in the transcript levels (Fig. 1D). To determine if there are changes in the
three known murine CXCL12 splice variants, we designed primers that could distinguish
between them (Table 1). No changes were observed in any of the splice variants for
CXCL12 in CCly treated livers (Fig. 1E).

Continuous inhibition of the CXCL12/CXCR4 axis with AMD3100 leads to an increase in
fibrosis and intrahepatic neutrophils in the chronic CCl, models of liver fibrosis

Inhibition of the CXCR4/CXCL12 axis has been shown to decrease the extent of fibrosis in
mouse models of pulmonary fibrosis. We therefore determined whether AMD3100 would
have a similar effect in hepatic fibrosis. In the chronic CCl4 model, mice that received a
continuous infusion of AMD3100 showed a significant increase in hepatic collagen content
and fibrosis as measured by Sirius red staining (Figs. 2A & B). In accordance with the
increased fibrosis, there was an increase in hepatic a-smooth muscle actin (a-SMA) staining
by immunohistochemistry in the mice receiving CCl4 and AMD3100 over CCl, alone (Figs.
2C & D), suggesting an increase in stellate cell activation. Similarly, transcript levels of
collagen 1al (Fig. 2E) and a-SMA (Fig. 2F) were increased ~2 fold in the mice receiving
AMD3100. Although not statistically significant a similar trend toward increased fibrosis
was seen in the bile duct ligation model of hepatic fibrosis (data not shown).

As AMD3100 promotes immune cell egress from the bone marrow, we analyzed peripheral
blood and intrahepatic inflammatory cells after AMD3100 administration. FACS analysis of
the peripheral blood did not demonstrate a change in circulating leukocytes after
administration of CCl, alone (Fig. 3A, column 1 vs. 2), however the expected increase in
circulating leukocytes due to AMD3100 was observed both in the control (Fig. 3A, column
1 vs. 3, 5x10° vs. 12x108 leukocytes/mL) and CCly treated groups (Fig. 3A, column 2 vs. 4,
6x106 vs. 13x10° leukocytes/mL), with the greatest changes seen in the neutrophil
population (Fig. 3B).
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Within the liver, no changes in inflammation were observed by liver histological analysis
(data not shown); however, FACS analysis revealed a significant increase in the absolute
number of CD45-positive liver infiltrating immune cells per gram of liver in mice receiving
AMD3100; both in the oil treated (Fig. 3C, column 1 vs. 3, 1.4x106 vs. 2.4x106) and CCl,
treated groups (Fig. 3C, column 2 vs. 4, 2.5x10° vs. 4x10°%) again with a specific increase in
the total number neutrophils (Fig. 3D) similar to the peripheral blood.

Once weekly administration of AMD3100 does not lead to any changes in the chronic CCl,
model of liver fibrosis

AMD3100 is

In models of myocardial ischemia administration of AMD3100 after injury leads to
divergent outcomes depending on the dosing regimen 13: 14, Chronic augmentation of the
CXCR4 axis with AMD3100 leads to an increased area of infarction and an expanded scar
area while a single dose of AMD3100 shortly after induction of injury leads to increased
myocardial vascularity, reduced fibrosis, and an overall increase in cardiac function. The
single AMD3100 injection increased circulating endothelial progenitor cells, thought to be
important in the revascularization of the myocardium after injury 14.

We therefore hypothesized that a single weekly AMD3100 injection during chronic liver
injury may be beneficial in hepatic regeneration by releasing bone marrow progenitor cells.
Fibrosis was induced by either 3X-weekly CCl, administration with injection of AMD3100
once weekly 12 hours after the last CCl, injection. We saw no differences in either the
extent of fibrosis (Figs. 4A & B) or in the absolute number of inflammatory cells within the
liver (Fig. 4C).

not protective in CCl, induced acute hepatic injury

Bone marrow progenitor cells have the unique ability to attenuate the extent of injury in
scenarios of massive hepatic insult. While the mechanism has not been elucidated, in nearly
all forms of injury, delivery of bone marrow cell populations after injury promotes hepatic
regeneration 23. Administration of G-CSF and AMD3100 after a sub-lethal dose of CCl,
attenuates the extent of injury with a concomitant increase in circulating CD34+ bone
marrow progenitor cells 24, Given the rapid activity of AMD3100 and maximal bone
marrow mobilization at 9 hours 2°, as opposed to G-CSF which takes days to reach maximal
mobilization 26, we tested whether AMD3100 alone could confer protection after
administration of a sub-lethal CCl, dose. Mice received 25uL CCl, followed by 100ug
AMD3100 12 hours later and were sacrificed between 36 and 144 hours after receiving
CCly.

There were no significant differences in hepatic injury measured by ALT and AST (Figs. 5A
& B); however, by histological analysis there was a trend towards an increased degree of
necrosis at 36 hours in mice administered AMD3100 (Figs. 5C & D). While there was only
a trend of increased CD45+ inflammatory cells at 36 and 72 hours after CCl, (Fig. 5E), there
was a nearly 3-fold increase in the absolute number of liver infiltrating neutrophils at 36
hours in the AMD3100 treated group (Fig. 5F, 15x10° vs. 5x10° cells/g). Similarly, FACS
analysis revealed an increase in the number of hematopoietic stem cells found in the liver at
36 hours, which was still present, yet not significant at 72 hours (Fig. 5G).
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Discussion

Chemokines play a critical role in the progression of liver disease through modulation of
hepatic immune cell infiltration and liver parenchymal cell activity 1. Despite the high levels
of CXCL12 expression within the liver, its function is still largely unknown. Previous
reports have demonstrated a potential protective role for CXCL12 during injury and
regeneration through expansion of hepatic progenitor and oval cells 27-29 and we have
shown that it can activate hepatic stellate cells 7.

Here we show that in a murine model of fibrosis, there is an increase in CXCL12 and
CXCR4 and that inhibition of this pathway with AMD3100 leads to increased fibrosis and
hepatic inflammation. While CXCR4 regulation clearly occurs at the mRNA and protein
levels, despite an increase in CXCL12 protein expression there is no change in the transcript
levels of any of the murine splice variants indicating that it is not transcriptionally regulated
as has been previously reported 2% 30,

We utilized AMD3100, a CXCR4 small molecule inhibitor to modulate the CXCL12/
CXCR4 axis during liver injury. As AMD3100 has a very short half-life we used sub-
cutaneous osmotic pumps to allow for continual infusion of AMD3100 3. In mice receiving
AMD3100 there was an increase in the degree of fibrosis, stellate cell activation, and the
number of circulating and hepatic inflammatory cells with a specific increase in neutrophils.
While CXCL12 promotes stellate cell activation during liver injury treatment with
AMD3100 augmented a-SMA expression suggestive of increased stellate cell activity.

Multiple factors converge on stellate cell activation including chemokines, growth factors,
and direct cell-cell contact. While inhibition of the CXCL12/CXCR4 axis can mitigate
stellate cells activation this effect may have been offset by the increased intrahepatic
inflammation and stellate cell activation through a CXCR4-independent mechanism.
AMD3100 has allosteric agonist function through CXCR7 32, which stellate cells express,
however, there is no change in activation with AMD3100 treatment in stellate cells with
knock down of CXCRY7, precluding a role through CXCR7 (data not shown).

In models of myocardial infarction (MI) continuous administration of AMD3100 augments
injury, while a single dose, post-Ml, promotes egress of bone marrow endothelial progenitor
cells, increased myocardial vascularization and better outcomes than controls 1314, As
continuous AMD3100 delivery similarly promoted fibrosis in our models, we hypothesized
that once weekly delivery of AMD3100 during the course of chronic CClg-induced injury
would be protective. AMD3100 however had no effect on the extent of fibrosis or
inflammation and may be due to the minimal role of ischemic injury in the chronic CCly
model. Consequently, these treatments may be beneficial during liver transplantation, where
ischemia/reperfusion induced injury is a major sources hepatocyte damage and early organ
failure 33. 34,

We next investigated a possible role of AMD3100 as a therapy for acute hepatic injury.
Despite the increased survival of rats treated with G-CSF and AMD3100 24, AMD3100
mono-therapy after acute CCly injury did not reduce the extent of hepatic injury measured
by ALT, AST, and necrosis. In fact, similar to our previous results, there was a trend of
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worsened injury and increased liver inflammatory cells. Interestingly, at 36 hours post-
injury, there was a 3-fold increase in neutrophils, known to be injurious and a 2-fold
increase in hematopoietic stem cells, known to be protective. As AMD3100 led to an
increase in cell populations with opposing roles, the neutrophilic predominance may have
offset any potential beneficial effects of the hematopoietic stem cells.

In all our models, AMD3100 led to an increase in hepatic inflammation. AMD3100
promotes CXCR4 expressing inflammatory cell egress and simultaneously inhibits their
recruitment to sites of injury, potentially altering the composition of infiltrating cells and the
hepatic response to injury. Furthermore, AMD3100 is now known to preferentially release
neutrophils from the lungs, while inhibiting their return to the bone marrow for removal 3°,
potentially explaining the specific increase of intrahepatic neutrophils seen in mice treated
with AMD3100. Interestingly, increased intrahepatic inflammation secondary to AMD3100
alone did not induce any injury response. Only together with CCl, treatment did the
increased inflammatory cell populations lead to overall worse injury.

In conclusion, treatment with AMD3100 in models of hepatic injury and fibrosis
consistently worsened the extent of inflammation and injury. Together our data confirms
that inhibition of the CXCR4/CXCL12 axis worsens liver disease by altering the
intrahepatic inflammatory response and is not a viable therapeutic target for patients with
liver fibrosis.
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Figure 1. Increased CXCL12 and CXCR4 expression in the chronic CCly model of liver fibrosis
Increased hepatic CXCR4 and CXCL12 expression in mice with CCly induced liver fibrosis

by quantitative RT-PCR (A) for CXCR4 and by Western blot for CXCR4 (B) and CXCL12
(C) demonstrates increased CXCR4 mRNA and CXCR4 and CXCL12 protein expression.
No changes are seen in CXCL12 mRNA total (D) or splice variants (E) suggesting post-
transcriptional regulation. *P<.05.

Hepatol Res. Author manuscript; available in PMC 2015 September 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Saiman et al.

Page 12

A PBS AMD3100 B

3

% Fibrosis

oil [N

AMD3100

C PBS AMD3100 D

Oil
% -SMA Staining

cel,

dct
dct

oil ccl, oil ccl,
PBS AMD3100
Coltat

Figure 2. Inhibition of the CXCR4/CXCL12 chemokine axis with continuous infusion of
AMD3100 in the chronic CCl4 model of liver fibrosis promotes hepatic fibrosis

Mice received 4 weeks of CCl, with continuous infusion of AMD3100 or PBS by osmotic
pumps. Increased fibrosis is seen in AMD3100 treated mice by Sirius red (A) and a-SMA
(C) staining. Morphometric analysis was used to quantify the area of Sirius red (B) and a-
SMA (D). Quantitative RT-CR further demonstrated an increase in collagen 1al (E) and a-
SMA (F) transcript levels. Representative images shown, n=6, *P<.05.

Hepatol Res. Author manuscript; available in PMC 2015 September 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Saiman et al.

A

x106 Leukocytes/mL

x104CD45+/g

15.01

12.54

-

o

o
1

o
23
1

o
o
1

g
o
1

o
o
1

4501
400
350
3004
250
2004
150
1004

50

*%

1
i 1 B

- |

E

»

=
[=3

e 2

5

[

=

S

*

Oil ccl, Oil ccl,
PBS AMD3100
D

-

E

0

<=

[=%

2

5

[

e

S

*

Qil ccl, Oil

ccl,

PBS

AMD3100

354

30

254

20

Oil

*okk
’ It
3 ——
2
14
0
cc

Page 13

*

1

I, Ol ccl

Oil

PBS

AMD3100

*

cel, oil cel,

PBS

AMD3100

Figure 3. Inhibition of the CXCR4/CXCL12 chemokine axis with continuous infusion of
AMD3100 in the chronic CClg model of liver fibrosis promotes liver inflammation

FACS analysis of circulating leukocytes showed that AMD3100 increased circulating
inflammatory cells in both oil and CCl, treated mice (A), with a specific increase in
neutrophil populations (B). Additionally, isolated liver infiltrating inflammatory cells
showed an increase in the total number of CD45-positive cells/gram of liver tissue (C) with
a similar increase in the absolute number of neutrophils (D) in mice receiving AMD3100
both in oil and CCly treated mice. n=6-12, *P<0.05, **P<.01, ***P<.001.
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Figure 4. Inhibition of the CXCR4/CXCL12 chemokine axis with once weekly injections of
AMD3100 in the chronic CClg model has no effect on hepatic fibrosis and inflammation

Mice received 4 weeks of CCl, with once weekly injections of AMD3100. Administration
of AMD3100 did not lead to any differences in the degree of fibrosis by Sirius red staining
(A) quantified by morphometric analysis (B) or hepatic inflammation (C). Representative
images shown, n=5.
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Figure 5. Inhibition of the CXCR4/CXCL12 chemokine axis with a single AMD3100 injection in
an acute CCly model does not prevent injury and demonstrates a trend of increased hepatic
inflammation

Mice received a single injection of CCl, followed by AMD3100 12 hours later and were
sacrificed between 36 and 144 hours after the CCly injection. Serum ALT (A) and AST (B)
levels showed no significant changes between AMD3100 and control treated groups. In
mice treated with AMD3100 H&E images (C) and histological scoring for necrosis (D)
showed a trend of increased necrosis at 36 hours, but not at any other time points. FACS
analysis of intrahepatic leukocytes similarly showed a trend of increased inflammatory cells
(E), with a nearly 3-fold increase of neutrophils at 36, but not 72 hours (F). FACS analysis
for hematopoietic stem cells defined as CD45+, lineage negative, Sca-1 +, c-Kit + cells
(LSK) showed a significant increase in the absolute number of LSK cells at 36 hours post-
CCly injection in mice treated with AMD3100 (G). Representative images shown, n=3-6,
*P<.05.
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