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Bone Marrow Transplantation Reveals That Recipient AT1a
Receptors Are Required to Initiate Angiotensin II-Induced
Atherosclerosis and Aneurysms

Lisa A. Cassis, Debra L. Rateri, Hong Lu, Alan Daugherty

Objective—Angiotensin 11 (Angll) infusion into hypercholesterolemic mice accelerates atherosclerosis and promotes
formation of abdominal aortic aneurysms (AAAs). The purpose of this study was to define whether AngllI interacts with
receptors on infiltrating versus resident cells in promoting vascular pathologies.

Methods and Results—Male LDL receptor—/— mice, that were either AT 1a receptor +/+ or —/—, were fed a fat enriched
diet and infused with either saline or Angll. Angll-induced augmentation of atherosclerosis and formation of AAAs was
ablated in AT1a receptor—/— mice. Bone marrow transplantation studies were performed to determine the role of ATla
receptors expressed on infiltrating cells. AT1a receptor +/+ and —/— mice were irradiated and repopulated with bone
marrow—derived stem cells of either genotype. These 4 groups of chimeric mice were infused with either saline or
Angll. Repopulation of irradiated ATla receptor +/+ mice with —/— bone marrow—derived cells resulted in modest
reductions in Angll-induced atherosclerosis. Unexpectedly, AT1a receptor—deficient recipient mice were dramatically
protected from Angll-induced vascular pathologies, irrespective of donor genotype.

Conclusion— Angll promotes vascular pathology via AT1a receptors. AT1a receptors expressed on infiltrating cells exert
modest regulation of Angll-induced atherosclerosis. However, the presence of this receptor in resident tissue is required
for the initiation of Angll-induced atherosclerosis and AAAs. (Arterioscler Thromb Vasc Biol. 2007;27:380-386.)
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Angiotensin II (Angll) infusion into either LDL recep-
tor—/— or apoE—/— mice leads to acceleration of
atherogenesis and the development of abdominal aortic an-
eurysms (AAAs).'-* Angll-induced atherosclerosis is charac-
terized by intimal infiltration of leukocytes that become
engorged with lipid. In contrast, AnglI induction of AAAsS is
characterized by medial destruction, macrophage infiltration,
thrombus formation, and vascular remodeling.> Thus, Angll
provides a common stimulus for atherosclerosis and AAAs,
but the development of these pathologies appears to occur via
distinct mechanisms.® The specific receptor regulating the
formation of Angll-induced atherosclerosis has not been
determined. A role for ATl receptors in Angll-induced
AAAs has been demonstrated by inhibition with losartan,
although the contribution of AT1a versus AT1b receptors has
not been defined.”

Atherosclerosis and AAAs display distinct histological
features during initiation and progression, but have the
common feature of macrophage infiltration throughout the
progression of both of these vascular diseases. AT1 receptors
have been detected on macrophages.®® Angll promotes sev-
eral potentially atherogenic effects on cultured macrophages,

including enhanced expression of 12/15 lipoxygenase, pro-
duction of peroxide, promotion of LDL oxidation, reduced
cholesterol efflux, and augmented cholesterol synthesis.!10-13
AT1 receptors are also present on resident cells of the arterial
wall, including endothelium and smooth muscle cells. Incu-
bation of Angll with cultured endothelial cells promotes the
atherogenic mechanism of increased leukocyte adhesion that
is associated with increased expression of several adhesion
molecules, such as E-selectin and vascular cell adhesion
molecule (VCAM)-1.'4-1¢ AnglI also stimulates several po-
tential atherogenic mechanisms in smooth muscle cells,
including secretion of MCP-1 and increased production of
reactive oxygen species.!”!8 In contrast, the Angll-induced
mechanisms in these cell types that relate to the development
of AAAs have not been as extensively characterized.
Because infiltration of leukocytes occurs in Angll-induced
atherosclerotic lesions and AAAs, we hypothesized that
Angll interacts with a specific receptor on infiltrating leuko-
cytes to initiate the formation of vascular diseases. In initial
studies, we defined the effects of AT1a receptor deficiency on
the development of Angll-induced atherosclerosis and AAAs.
After definition of the angiotensin receptor subtype mediating
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Angll-induced atherosclerosis and/or AAA formation, we
used bone marrow transplantation to determine the role of the
angiotensin receptor in donor versus recipient cells in the
formation of these vascular pathologies. The transplantation
protocol was validated to ensure that chimeric mice repro-
ducibly expressed the donor phenotype in bone marrow—
derived cells. Using this validated protocol, we performed
these studies on mice in which both wild-type and receptor-
deficient recipients were irradiated and repopulated with bone
marrow—derived cells that were either receptor wild-type or
deficient. Creation of these 4 groups of chimeric mice
enabled distinction of the location of angiotensin receptor
effects to the donor versus the recipient genotype.

Methods

Mice, Diet, and Osmotic Mini Pumps

For whole animal deficiency studies, AT1a receptor—/— males (The
Jackson Laboratory (Bar Harbor, Me), B6.129P2-Agtrla™™, Stock
#002682) were mated to LDL receptor—/— females (The Jackson
Laboratory, B6.129S7-Ldlr™™Mer - Stock #002207). All mice were
backcrossed 10 times into a C57BL/6 background. Resultant F1
heterozygous mice were bred. Male littermates were screened for
LDL receptor deficiency and AT1a receptor genotype. C57BL/6.SJL
(Ptprc?; Stock #002014) mice were also obtained from the Jackson
Laboratory. All mice were maintained in a barrier facility and fed
normal mouse laboratory diet until placed on an experimental
protocol.

To induce hypercholesterolemia, male mice (8 weeks of age) were
fed a diet supplemented with saturated fat (milk fat 21%) and
cholesterol (0.15%; Harlan Teklad; Diet #TD88137). One week after
initiation of fat feeding, saline or Angll (1,000 ng/kg/min) was
administered subcutaneously via Alzet osmotic minipumps (Model
2004) as described previously.? All studies were performed with the
approval of the University of Kentucky Institutional Animal Care
and Use Committee.

Genotyping by Polymerase Chain Reaction
PCR screening for ATla and LDL receptors was performed as
described previously.!'®

Bone Marrow Transplantation

This procedure was performed as described previously.?0-22 Mice
were maintained on antibiotic water (sulfratrim, 4 wg/mL) for one
week before irradiation. Recipient mice were irradiated with a total
of 900 Rads from a cesium source that was delivered in two doses
within 3 to 4 hours. Bone marrow—derived cells for CD45.1, ATla
receptor +/+ or —/— X LDL receptor—/— mice were obtained from
the tibias and femurs of donor mice and were injected into the tail
vein of 8-week-old irradiated recipient mice (1X107 cells per
mouse). Mice were maintained on antibiotic water for 4 weeks after
irradiation, then placed on regular water. For mice used in vascular
pathology studies, six weeks after irradiation, the mice were fed a
diet enriched in saturated fat and cholesterol (Teklad #TD88137) for
5 weeks. Osmotic mini-pumps containing drugs were implanted 1
week after the initiation of fat feeding.

Detection of CD45 Allelic Variants

CD45 allelic variants were detected on blood leukocytes and
peritoneal macrophages with fluorescence-activated-cell sorter
(FACS) using fluorescently labeled monoclonal antibodies (BD
Pharmingen catalog # 553772 for CD45.2 and # 553776 for
CD45.1). Cell counts in whole blood were determined using Beck-
man Coulter Counter.
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Measurement of Serum Components
Serum cholesterol concentrations were determined by a commer-
cially available enzymatic assay kit (Wako Chemicals). Lipoprotein
cholesterol distribution was performed by size exclusion chromatog-
raphy as described previously.2

Serum autoantibodies titers to modified lipoproteins were deter-
mined as described previously, with data expressed as the ratio of
chromagen development for LDL compared with malondialdehyde-
modified LDL coated plates.??

Blood Pressure Measurements
Systolic blood pressure was measured on conscious, restrained mice
using the Visitech tail cuff system, as described previously.?

Quantification of Atherosclerosis and AAA

Atherosclerosis was quantified on the aortic arch as described
previously.?>?4 The maximum width of the abdominal aorta was
measured using computerized morphometry (Image-Pro). Aneurysm
incidence was quantified based on a definition of an external width
of the suprarenal aorta that was increased by 50% or greater
compared with aortas from saline-infused mice.?>

Tissue Composition

Aortic tissues were sectioned and histologically stained using Movat
pentachrome and immunostained for macrophages as described
previously.2®

Statistics

Data were analyzed with two way ANOVA using SigmaStat. Data
were tested for use of parametric or nonparametric post hoc analysis,
and multiple comparisons were performed using Tukey or Holm-
Sidak tests as appropriate for the data. Percent incidence of AAAs
was analyzed by Fishers exact test. P<<0.05 values were considered
to be statistically significant. Differences that attained statistical
significance are represented in Tables and Figures. All data are
represented as means*SEM.

Results

Deficiency of AT1a Receptors Prevents
AnglI-Induced Atherosclerosis and AAAs

To determine the contribution of ATla receptors in Angll-
induced atherosclerosis and AAA formation, male LDL
receptor—/— mice that were either ATla receptor +/+ or
—/— were fed a fat-enriched diet and infused with either
saline or AnglI (1000 ng/kg/min) for 28 days. AT1a receptor
genotype had no effect on either body weight or total serum
cholesterol during the study (Table 1). Systolic blood pres-
sure was not significantly different in saline-infused ATla
receptor +/+ mice compared with —/— mice. However,
Angll infusion significantly increased systolic pressure in
ATla receptor +/+ mice, while not significantly increasing
ATla receptor—/— mice (Table 1).

Atherosclerosis was quantified on the intimal surface of the
aortic arch. In saline-infused AT1a receptor—/— mice, lesion
area was significantly decreased compared with saline-
infused ATla receptor +/+ mice (P<<0.02). AngllI infusion
significantly increased atherosclerosis in the en face measure-
ment of lesion size in ATla receptor +/+ mice (Figure 1).
Angll-induced elevations in the extent of atherosclerosis
were totally ablated in AT1a receptor —/— mice (Figure 1).

The suprarenal aortic width of saline-infused LDL recep-
tor—/— mice was 0.90+0.03 mm for both ATla receptor
+/+ and —/— mice (Figure 2A). Neither genotype of
saline-infused mice developed AAAs (Figure 2B). Angll
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TABLE 1.
Deficient in AT1a Receptors

February 2007

Effects of Angll Infusion Into LDL Receptor—/— Mice That Are Wild-Type or

AT1a Receptor Body weight Cholesterol Systolic Blood Pressure
Infusion Genotype No. (9 (mg/dL) (mm Hg)
Saline +/+ 4 27.8+25 975+172 126+9
—/= 4 27.9+1.0 1060103 111+8
Angll +/+ 9 27.0+0.5 116367 149+6*
—/= 9 27.6+0.8 1066+117 125+8

Body weight and serum cholesterol were measured at the end of study. Systolic blood pressure was measured daily
during the last week of the study and values represent the mean of the last week. Values are represented as mean=
SEM. *P=0.004 for comparison of AT1a receptor +/+ genotypes infused with saline vs Angll.

infusion into AT1a receptor wild-type mice led to a consid-
erable expansion of suprarenal aortic width (2.48*+0.39 mm,
P<0.01). In contrast, infusion of Angll into ATla recep-
tor—/— mice failed to promote any change in aortic width
(0.89+0.03 mm; Figure 2A). Accordingly, AnglI-infusion
into ATla receptor +/+ mice led to an AAA incidence of
67%, whereas AAAs were totally absent in ATla recep-
tor—/— mice (Figure 2B).

We determined serum titers of autoantibodies against
MDA-LDL as an index of ATla receptor deficiency on a
measurement of systemically detectable oxidant stress. Nei-
ther the ATla receptor genotype or the infusion of Angll
significantly influenced these titers (supplemental Figure [A).

Recipient AT1a Receptor Genotype Is the Major
Determinant of Vascular Disease in Chimeric Mice
Infused with AnglII

Having established the critical role of ATla receptors in the
development of Angll-induced vascular diseases, we used
bone marrow transplantation to define the role of infiltrating
cells expressing this receptor. To determine the efficacy of
the protocol used for bone marrow transplantation in subse-
quent studies, we took advantage of congenic mice express-
ing allelic variants of the common leukocyte antigen, CD45.
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Figure 1. Whole body deficiency of AT1a receptor ablates
Angll-induced atherosclerosis. Atherosclerotic lesion size was
measured on aortic arch intimal surfaces. Circles (AT1a receptor
+/+) and inverted triangles (—/—) represent individual mice, dia-
monds represent means, and bars are SEM. Saline infused mice
are represented by open symbols and Angll-infused by closed
symbols.

Irradiation leads to a rapid reduction in the number of
circulating leukocytes. Subsequent to the introduction of bone
marrow—derived cells, the donor cells rapidly and consis-
tently become the predominant phenotype in the blood
(supplemental Figure II). Leukocytes recovered from lavage
of the peritoneal space also predominantly express the donor
phenotype 8 weeks after injection (88.7%0.7% express donor
CD45.1). Having demonstrated the high repopulation, the
same protocol was used for all subsequent studies.

After having validated the irradiation and repopulation
procedure, studies were performed in which both ATla
receptor +/+ and —/— mice were irradiated and repopulated
with cells from ATla receptor +/+ and —/— mice. All
recipient and donor mice were LDL receptor—deficient. At
the termination of the study, bone marrow was harvested and
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Figure 2. Whole body deficiency of AT1a receptor ablates
Angll-induced AAAs. A, Measurements of maximal external
width of abdominal aortas. Circles (AT1a receptor +/+) and
inverted triangles (—/—) represent individual mice, diamonds
represent means, and bars are SEM. Saline-infused mice are
represented by open symbols and Angll-infused by closed sym-
bols. B, Percent incidence of AAAs based on the criterion
described in the Methods.
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TABLE 2. Effects of Angll-Infusion Into LDL Receptor—/— Mice That Were Chimeric for AT1a Receptors
AT1a Receptor Genotype
Body Weight Cholesterol Leukocytes Systolic Blood Pressure

Infusion Recipient Donor No. ()] (mg/dl) (cells x10%u L) (mm Hg)
Saline +/+ +/+ 4 32.4+0.8 1659+58 9.0+1.6 1416
—/= 4 28.4+1.3 1445+75 7611 139+6
—/— +/+ 4 325+1.7 1591+284 8.5+0.9 1196
—/—= 4 28.6+1.4 1345+126 8.7-0.8 127=5
Angll +/+ +/+ 13 29.2+1.3 1580+105 9.2+0.8 168+5*
—/= 12 27.4+1.3 169889 7.0-0.8 169+6*
—/= +/+ 12 321+1.3 1604+132 8.2+1.1 124+7
—/—= 13 29.4+0.9 1550188 8.4+1.3 1264

383

Body weight, serum cholesterol, and blood leukocytes were measured at the end of study. Systolic blood pressure was measured
daily during the last week of study. Values are represented as mean= SEM. *P<0.01 for comparison of Angll-infused mice of AT1a

receptor +/+ vs —/— recipient genotype.

PCR analysis performed. These analyses demonstrated that
mice had the expected genotype after irradiation and repopu-
lation (supplemental Figure III). These 4 chimeric groups
determined whether the ATl1a receptors involved in Angll-
induced atherosclerosis and AAAs were expressed on cells of
recipient or donor origin.

The ATla receptor genotype of the recipient or donor had
no effect on body weight or serum cholesterol in groups
infused with either saline or Angll (Table 2). Blood leuko-
cytes numbers were equivalent in all groups and were
unaffected by recipient or donor ATla receptor genotype
during saline or Angll infusion (Table 2). During saline
infusion, there was no statistically significant difference in
systolic blood pressure, irrespective of the ATla receptor
genotype of the recipient or donor. Angll infusion signifi-
cantly increased blood pressure in recipient ATla receptor
+/+, but not —/— mice. The genotype of ATla receptor on
the donor cells had no significant effect on systolic blood
pressure (Table 2).

Mice infused with saline had minimal atherosclerosis
irrespective of the recipient or donor AT1a receptor genotype
(Figure 3A and 3B). Infusion of Angll into ATla receptor
+/4 recipient mice repopulated with ATla receptor +/+
bone marrow—derived cells augmented the size of atheroscle-
rotic lesions compared with saline-infused groups. The size of
Angll-induced atherosclerotic lesions was significantly atten-
uated in ATla receptor +/+ mice repopulated with ATla
receptor—/— cells (Figure 3C). The characteristics of lesions
from both groups were equivalent, being predominantly
macrophage containing (data not shown). In accord with the
experiments described earlier, minimal atherosclerotic lesions
were present in the arch of Angll-infused AT1a receptor—/—
mice repopulated with AT1a receptor—/— cells. Surprisingly,
minimal atherosclerotic lesions formed during AnglI infusion
in ATla receptor—/— mice repopulated with ATla receptor
+/+ cells (Figure 3D).

The width of the suprarenal aorta was not significantly
different during saline infusion, irrespective of the ATla
receptor genotype of the recipient or donor cells, and no
AAAs were detected (Figure 4A and 4B). During Angll-
infusion, the maximal aortic width increased significantly in
both ATla receptor +/+ recipient groups, and there was no

difference based on the genotype of the donor bone marrow
(Figure 4C and 4D). In contrast, in ATla receptor—/—
recipients, aortic width did not increase compared with saline,
regardless of ATla receptor donor genotype. Infusion of
Angll into ATla receptor +/+ mice repopulated with cells
from +/+ mice resulted in a 58% AAA incidence. The
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Figure 3. Development of Angll-induced atherosclerosis in chi-
meric mice requires AT1a receptor presence in the recipient
mice. A and B represent saline infused mice in recipient mice of
AT1a receptor +/+ (A) or —/— (B) background repopulated with
the indicated genotype of donor bone marrow—-derived cells. C
and D represent Angll-infused mice in AT1a receptor +/+ (C)
and —/— (D) recipient mice. Circles (AT1a receptor +/+ donors)
and inverted triangles (AT1a receptor—/— donors) represent
lesion sizes in individual mice, diamonds represent means, and
bars are SEM.
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Figure 4. Development of Angll-induced AAAs in chimeric mice
requires AT1a receptor presence in the recipient mice. A and B
represent saline infused mice in recipient mice of AT1a receptor
+/+ (A) or —/— (B) background repopulated with the indicated
genotype of donor bone marrow-derived cells. C and D repre-
sent Angll-infused mice in AT1a receptor +/+ (C) and —/— (D)
recipient mice. Circles (AT1a receptor +/+ donors) and inverted
triangles (AT1a receptor—/— donors) represent abdominal aortic
width in individual mice, diamonds represent means, and bars
are SEM.

incidence of Angll-induced AAAs was not significantly
altered by repopulating AT1a receptor —/— cells into ATla
receptor +/+ recipients. Conversely, in Angll-infused ATla
receptor—/— recipients, AAAs did not develop, irrespective
of the AT1a receptor genotype of the donor cells. Histological
analysis revealed that aneurysmal tissue had characteristics
similar to those we have described previously.> The appear-
ance of tissue in the suprarenal aorta of Angll-infused mice
that had ATla receptor—/— genotypes was indistinguishable
from tissue obtained from saline-infused wild type mice
(supplemental Figure IV).

No effect was noted of the recipient or donor genotype on
serum titers of MDL-LDL autoantibodies in both saline and
Angll-infused mice (supplemental Figure IB).

Discussion
In the present study, we used gene-targeted mice to demon-
strate that the AT1a receptor subtype was responsible for the
development of Angll-induced atherosclerosis. The depen-
dence of ATla receptors on the development of Angll-
induced atherosclerosis is similar to previous findings dem-
onstrating a major role for the ATla receptor in
hypercholesterolemia-induced atherosclerosis.'>-2” The effect

February 2007

of ATla receptor deficiency in markedly attenuating hyper-
cholesterolemia-induced atherosclerosis has been attributed
to the upregulation of the endogenous renin—angiotensin
system." In addition, these results extend previous findings,
because early reports did not demonstrate an effect of losartan
administration on Angll-induced atherosclerosis.” This lack
of effect of losartan in our previous studies was probably
attributable to the extensive atherosclerosis that was already
present in 11-month-old apoE—/— mice. In the current study,
the effect of exogenous Angll infusion was examined in LDL
receptor—/— mice at 8 weeks of age that were fed a saturated
fat enriched diet for 5 weeks. Thus, the effect of ATla
receptor deficiency on Angll-induced atherosclerosis was
examined against a low level of preexisting atherosclerosis.
Results from this and previous studies demonstrate a critical
role for the AT1a receptor subtype in mediating the effects of
both endogenous and exogenous Angll.

The present study also demonstrated that deletion of the
ATla receptor subtype ablated formation of Angll-induced
AAAs. Previous studies in our laboratory demonstrated that
pharmacological antagonism of the AT1 receptor by losartan
administration totally ablated Angll-induced aneurysm for-
mation in ApoE—/— mice.” However, because AT1 receptor
antagonists cannot discriminate between ATla and ATIb
receptor subtypes, it was unclear which receptor subtype was
responsible for the effects of losartan. Both the AT1a and the
AT1b receptor subtypes are expressed in the aortas of mice,
with greater preponderance of the AT1b receptor particularly
in the abdominal region of the aorta.?® Functional studies
demonstrated that the AT1b receptor mediates the contractile
response of the abdominal aorta to Angll, as contractile
responses were maintained in aortic segments from ATla
receptor—deficient mice.?® Our results demonstrate a critical
role for the ATla receptor subtype in Angll-induced AAA
formation. Thus, regardless of the greater preponderance of
ATI1b receptor expression in the abdominal aorta, it is the
presence of ATla receptors which mediates Angll-induced
AAAs.

In this study, Angll-induced atherosclerosis and AAA
formation were abolished in ATla receptor—deficient mice
that did not exhibit a pressor response to infusion of Angll.
Thus, the lack of hypertension in ATla receptor—deficient
mice infused with Angll may have contributed to reductions
in atherosclerosis or AAA formation. Previous studies dem-
onstrated that Angll exacerbates atherosclerosis®?° and re-
sults in AAA formation!>2?° at infusion doses that do not
appreciably elevate systolic pressure. Similarly, infusion of
norepinephrine at a dose that elevated blood pressure to a
similar extent as Angll did not increase atherosclerosis in
ApoE—/— mice,® or result in AAA formation.?® Recent
studies demonstrate that administration of the AT1 receptor
antagonist, telmisartan, to ApoE—/— mice at a dose that did
not lower blood pressure suppressed atherosclerotic lesion
formation.?® Collectively, these results suggest that reduc-
tions in blood pressure in AT1a receptor-deficient mice were
not the primary mechanism for ablation of Angll-induced
atherosclerosis and/or AAA formation in ATla receptor—
deficient mice.
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Both Angll-induced atherosclerosis and AAAs are charac-
terized by complex changes of many cell types that are both
resident and infiltrates of the arterial wall. The results from
whole body ATla receptor—deficient mice demonstrate the
dominant role of this protein, but do not indicate which ATla
receptor expressing cell types are interacting with Angll to
generate the vascular disease. One commonly used experi-
mental mode of discriminating the role of infiltrating cells has
been use of bone marrow cell transplantation into irradiated
recipients.3!-32 To assist in interpretation of this experiment,
we irradiated both ATla receptor +/+ and —/— mice and
repopulated with bone marrow—derived cells from these two
genotypes, creating 4 groups of chimeric mice. All the donor
mice were LDL receptor—deficient to circumvent the possi-
bility of its presence influencing the development of athero-
sclerosis, even though this is unlikely in LDL receptor—/—
recipients.33-3 If bone marrow—derived stem cells are critical
to Angll-induced vascular disease, then reductions in disease
with transplantation of ATla—/— donors into +/+ recipients
should be balanced by restoration of disease when +/+
donors are transplanted into —/— recipients. Using this
approach, our results clearly demonstrate that AT1a receptors
in the recipient are required for the initiation of Angll-
induced vascular diseases, as absence of vascular pathology
in ATla receptor—/— recipients could not be overcome by
ATla receptor expression in bone marrow—derived stem
cells. In AT1a receptor +/+ recipients, the repopulation with
ATla receptor—/— cells led to some attenuation of Angll-
induced atherosclerosis. Thus, it appears that AT 1a receptors
on the recipient are required for the initiating events in the
development of atherosclerosis. However, ATla receptor
expression on donor cells can exert some modulation of the
development of lesion formation, but are insufficient to
initiate the disease.

Although the absence of ATla receptors on recipients had
similar effects on development of both Angll-induced ath-
erosclerosis and AAAs, this may have occurred via indepen-
dent mechanisms. Angll-induced atherosclerosis is character-
ized by intimal accumulation of lipid-laden macrophages, in
which the endothelium is a major regulator in the attraction
and adherence of monocytes.2 In contrast, the earliest detect-
able cellular event in Angll-induced AAAs is a medial
accumulation of macrophages, which may be regulated by
smooth muscle cells.® This localization may be attributable to
local effects of Angll on smooth muscle cells to promote
monocyte chemotaxis. Regulation of the extracellular proteo-
Iytic environment of smooth muscle cells is known to
regulate AAA production.?® The development of AT1a recep-
tor floxed mice to use in conjunction with cell-specific Cre
transgenic mice will enable further refinement of the cell
type(s) expressing ATla receptors that modulate the devel-
opment of these diverse Angll-induced vascular diseases.

In conclusion, the present study demonstrated that the
ATla receptor subtype on resident host cells mediates AnglI-
induced vascular disease. However, AT1a receptors on bone
marrow—derived cells may modulate Angll-induced athero-
sclerosis. Future studies will define the relative role of ATla
receptors on specific vascular wall cells in Angll-induced
atherosclerosis and AAA formation.
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Online Figure Legends

Figure |

Figure Il

Figure 1l

Figure IV

Titers of autoantibodies against MDA-modified LDL in LDL receptor -/-
mice of AT1la +/+ or -/- genotype. Serum (1:1,000 dilution) was
incubated with wells coated with LDL or MDA-LDL and titers of IgG were
determined. Data are presented as the ratio of chromagen development
in (A) native mice and (B) irradiated mice repopulated with bone marrow
derived cells of the indicated AT1a receptor genotype. Histobars
represent the mean data from at least 5 individual mice, and bars are
SEM. There were no significant differences between genotypes or
infusions.

Relative percent of blood-borne leukocytes immunostained for CD45
allelic variants after the repopulation of irradiated mice. C57BL/6 mice
(CD45.2) were irradiated and repopulated with 1 x 107 bone marrow
derived donor cells harvested from a congenic strain expressing CD45.1.
Blood was collected at the indicated intervals and FACS performed with
isoform specific antibodies. Immunostaining of leukocytes for the donor
cells (CD45.1) are represented by the closed circles, and recipient cells
(CD45.2) are represented by open circles. Each point represents the
mean of determination on at least 5 mice and bars are SEM.

PCR genotyping of bone marrow of chimeric mice created by the bone
marrow transplantation procedure. PCR on bone marrow derived DNA
yielded an amplicon of 650 bp for the wild type AT1a receptor and ~1.1 kb
for the disrupted gene.

Tissue sections of suprenal aortas from chimeric mice. Tissue sections
are shown of the suprarenal aorta of irradiated AT1a receptor +/+ or -/-
mice that were repopulated with bone marrow derived cells from AT1a
receptor +/+ and -/-mice. The chimeric mice were infused with Angll
(1,000 ng/kg/min) for 28 weeks. The tissue sections were stained with
Movat’'s pentachrome. Photos are examples that were taken from the site
of maximal dilation for each group.
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