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Abstract

Background: Type 1 angiotensin (AT) receptors are expressed on immune cells, and we
previously found that bone marrow-derived type 1 angiotensin (AT1) receptors protect against
Angiotensin (Ang) Il-induced hypertension. CD11c is expressed on myeloid cells derived from the
bone marrow, including dendritic cells (DCs) that activate T lymphocytes. Here we examined the
role of AT, receptors on CD11c* cells in hypertension pathogenesis.

Methods: Mice lacking the dominant murine AT receptor isoform, ATy, on CD11c* cells (DC
AT1aR KO) and wild-type (WT) littermates were subjected to Ang Il-induced hypertension. Blood
pressures were measured by radiotelemetry.

Results: DC AT1aR KO mice had exaggerated hypertensive responses to chronic Ang Il infusion
with enhanced renal accumulation of effector memory T cells and CD40* DCs. CCLS5 recruits T
cells into injured tissues, and CCRY facilitates DC and T cell interactions in the kidney lymph
node to allow T cell activation. DCs from the hypertensive DC AT1aR KO kidneys expressed
higher levels of CCL5 and CCR7. mRNA expressions for CCR7 and tumor necrosis factor-a were
increased in CD4* T cells from the renal lymph nodes of DC AT1aR KO mice. During the 2nd
week of Ang Il infusion when blood pressures between groups diverged, DC AT1aR KO mice
excreted less sodium than WTSs. Expressions for epithelial sodium channel subunits were increased
in DC AT1aR KO kidneys.

Conclusions: Following activation of the renin angiotensin system, AT1aR stimulation on DCs
suppresses renal DC maturation and T cell activation with consequent protection from sodium
retention and blood pressure elevation.
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Hypertension is highly prevalent worldwide, impacting more than a billion people and
causing catastrophic cardiovascular complications. Activation of the renin-angiotensin
system (RAS) contributes to blood pressure elevation as evidenced by the capacity of type
1 angiotensin receptor (AT1R) blockers (ARBSs) to reduce blood pressures in hypertensive
patients?. The AT1R in the kidney plays a dominant role in blood pressure elevation?: 3,
However, recent studies suggest that AT1R stimulation on hematopoietic cells may have
beneficial effects in models of kidney damage*~’. In our previous studies, activating the
dominant murine AT1R receptor isoform AT, on bone marrow-derived cells afforded
protection against angiotensin (Ang) Il-induced hypertension8. However, deletion of AT
on T lymphocytes® or macrophages® did not impact the hypertensive response. As dendritic
cells (DCs) are another bone marrow-derived cell lineage critical for T cell activation, we
hypothesized that stimulating ATy, receptors (AT1aRs) on DCs could limit blood pressure
elevation.

As the most potent antigen presenting cells (APCs) in the body, DCs can have a profound
effect on the hypertensive responsel®-13, In experimental models, DC-mediated T cell
activation can raise blood pressure by promoting oxidative stress and sodium reabsorption

in the kidney14-16. T cells mediate these effects through the elaboration of cytokines

that influence renal epithelial function and even through direct contact with renal tubular
cells}7=22, Costimulatory molecules on DCs including CD40, CD80, and CD86 provide
accessory signals during T cell activation, yielding effector memory T (Tep,) cells marked
by CD44NCD62!° expression. These Ten cells are required to launch a full hypertensive
response?3: 24, In these same models, circulating activated CD4*CD69* T cells are increased
and contribute to blood pressure elevation?®.

To investigate the role of the AT1aR on CD11c-expressing cells in hypertension, we
employed a Cre-loxp strategy to generate mice lacking the AT1aR on CD11c* cells (DC
AT1aR KO). With this mouse model, we explored the role of the AT1aR on DCs in T cell
activation and blood pressure regulation following RAS stimulation. We employed Ang Il
infusion plus unilateral nephrectomy to model hypertension in chronic kidney disease as in
our earlier bone marrow chimera studies®.
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Methods
The data that support the findings of this study are available from the corresponding author
upon reasonable request. Detailed Materials and Methods are presented in the Supplemental
Material.

Results

Generation of mice with deletion of the AT1aR on CD11c* myeloid cells

To examine the renal accumulation of CD11c* cells in our hypertension model, we first
bred a Cd11c-Cre mouse line with a double fluorescence reporter mouse (m7/mG), in which
Cre expression is marked by GFP and the absence of Cre expression is marked by red
fluorescent protein. We then infused these CdZ1c* m7/mG animals with vehicle (saline) or
Ang Il (500ng/kg/min) via an osmotic mini-pump (Figure 1A & Figure S1). This reporter
strain revealed sparse accumulation of CD11c* cells in the renal interstitium after 7 days

of Ang Il (Figure 1A & Figure S1). We then bred the CdZ1c-Cre mouse line with an
AT1aRox/flox |ine as previously described®. To confirm CD11c* cell-specific deletion of
AT1aR in our DC AT1aR KO cohort, we labeled splenocytes with lymphocyte markers and
sorted DCs (CD11c*MHCIM), B cells (CD19%) and T cells (CD3*), respectively. RNA from
immune cells, kidney, and heart were extracted, and mMRNA levels for Agtriawere assessed
via gPCR. Compared to WT littermates, DC AT1aR KO mice exhibited about 87% deletion
of the AT1aR in CD11c*MHCIIN cells but preserved AT1aR expression in other tissues
examined (Figure 1B).

Deletion of AT1aR on CD11c™* cells exacerbates Ang ll-dependent hypertension

DC AT1aR KO mice and WT controls underwent unilateral nephrectomy to enhance salt
sensitivity, followed by implantation of pressure-sensing radiotelemetry catheters. Baseline
blood pressures measured by telemetry were virtually identical in the WT and DC AT1aR
KO mice (Figure 2A). To induce hypertension, mice were infused subcutaneously with Ang
I1 (500ng/kg/min) via an osmotic mini-pump. During Ang Il infusion, mean arterial blood
pressures (MAPS) in the WT group rose approximately 30 mmHg and remained elevated
throughout the infusion period. However, the elevation of blood pressure was exacerbated in
the DC AT1aR KO cohort compared to WT controls (Figure 2A). This difference in blood
pressures became evident during the 2" and 3" weeks of chronic Ang Il infusion. Despite
these blood pressure differences, after 4 weeks of Ang Il-induced hypertension the groups
had similar and mild levels of renal injury (Figure S2). In contrast to the Ang Il model,

WT and DC AT1aR KO mice had a similar chronic hypertensive response to L-NAME
administration (Figure S3). These data suggest that deleting AT, receptors on CD11c*
cells worsens the severity of hypertension independently of injury through mechanisms that
specifically require RAS activation.

AT1aR deficiency on CD11c* myeloid cells augments the accumulation of activated T cells
in the kidney during hypertension

Ang Il provokes T cell accumulation in the kidney, and cytokines produced by these cells
have the capacity to influence blood pressure elevation® 28, T, cells can be recruited
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to the kidney to regulate blood pressure?4, whereas activated T cells marked by cell

surface expression of CD69 also contribute to RAS-mediated hypertension?>. To assess

the accumulation of these T cell populations in the hypertensive kidney, we performed flow
cytometric analysis on single cell suspensions from the kidney after 4 weeks of Ang Il. As
illustrated by our gating strategy (Figure 3A), cells were stained with fluorescently labeled
anti-CD45, anti-CD3, anti-CD4, Anti-CD8, Anti-CD62L, Anti-CD44, and Anti-CD69. We
detected greater numbers of CD3* T lymphocytes in the kidneys from our DC AT1aR KO
mice compared to WT controls (Figure 3B). Moreover, the absolute number of CD4* and
CD8™ T cells was increased in the DC AT1aR KO kidneys (Figure 3C). To evaluate the
intrarenal distribution of T cells, kidney sections of the DC AT1aR KO and WT kidneys
were stained for the T cell marker CD3. In these sections, T lymphocytes were clustered
around the blood vessels in the kidney (Figure 3D & Figure S4). The numbers of renal

Tem cells marked by CD62L'°CD44Ni expression were markedly increased within the CD4*
T cell subset, but not in the CD8* subset from the DC AT1aR KO kidneys (Figure 3E).
Similarly, numbers of renal CD69" T cells were significantly increased within the CD4*

T cell subset, but not in the CD8* subset from the DC AT1aR KO cohort (Figure 3F).

Thus, abrogating AT 1aR signals in CD11c-expressing myeloid cells may accentuate blood
pressure elevation by increasing the renal accumulation of activated CD4* T cells.

AT1aR deletion enhances renal DC activation during Ang ll-dependent hypertension

CDA40, CD80, and CD86 on the DCs provide accessory signals during DC-mediated
activation of the T cell?”. To determine if the AT1aR regulates DC activation in our
hypertension model, we examined the expression of these co-stimulatory molecules on

DCs isolated from the kidney after 28 days of Ang Il infusion. We selected for CD45*

live hematopoietic cells that did not express markers for T cells (CD3), B cells (CD19),

or NK cells (NK1.1), and then analyzed the expression of co-stimulatory molecules on the
remaining cells co-expressing the DC markers CD11c and MHCII (Figure 4A). We found
that the absolute number of CD11c*MHCIIN DCs in the hypertensive kidney from DC
AT1aR KO mice was numerically but not significantly higher than in WT mice (Figure 4B).
The absolute numbers of CD40* DCs were elevated in the DC AT1aR KO mice kidneys
compared to the WT cohort whereas the numbers of CD80* and CD86* DCs were similar
between two groups. (Figure 4C-E). Accordingly, AT1aR deletion on DCs upregulates their
expression of the co-stimulatory molecule CD40, providing a possible mechanism through
which the AT1aR on DCs limits renal T cell activation.

Ablation of AT1aR on CD11c* cells increases the expression of inflammatory mediators in
DCs and T cells during hypertension

Expression of C-C chemokine receptor type 7 (CCR7) on DCs stimulates their maturation
and migration into the kidney lymph node where they can activate T cells?8-31, Chemokine
ligand 5 (CCL5) recruits T cells into injured tissues, whereas expression of CCR7 on the T
cell similarly allows its recruitment into the draining lymph node for interaction with DCs.
Once activated, both DCs and T cells can elaborate TNF-a, a pro-hypertensive cytokine
that can contribute to blood pressure elevation through diverse actions in the kidney32-35,
We therefore measured the mRNA expression of these mediators in sorted DCs and T cells
from Ang ll-infused WT and DC AT1aR KO mice. We found that mMRNA levels for CCR7
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were increased in DCs from hypertensive kidneys (Figure 5A) and CD4* T cells from

renal lymph nodes (Figure 5B) in the DC AT1aR KO mice. The expression of CCL5 was
also significantly higher in DCs from the DC AT1aR KOs compared to the WTs (Figure
5A), offering another potential mechanism underpinning the enhanced accumulation of
activated T cells in the DC AT1aR KO hypertensive kidney. Given the importance of NF-xB
activation to DC maturation and the coordinated regulation of NF-xB by AT receptors

and the B-arrestin scaffolding signal proteins36, we measured gene expression levels for
these proteins in splenic DCs, and found mRNA levels for B-arrestin 1 but not p-arrestin

2 to be blunted in the DC AT1aR KO cells (Figure S5). Finally, mRNA levels for TNF-a
were significantly higher in CD4* T cells from renal lymph nodes of the DC AT1aR KOs
(Figure 5B). By contrast, we saw similar expression levels for CCR7 and TNF-a within
CD8* T cells from the WT and DC AT1aR KO renal lymph nodes (Figure 5C). These data
suggest that preventing AT1aR activation in CD11c* myeloid cells augments blood pressure
elevation by permitting upregulated expression of mediators that drive renal accumulation
and activation of CD4* T cells.

AT1aR in CD11c*™ myeloid cells facilitates diuresis and blunts renal sodium transporter

expression

TNF-a can promote blood pressure elevation during RAS activation by modulating renal
tubular function3®: 37. 38, To assess the effects of the DC AT1aR on RAS-dependent
sodium retention, uni-nephrectomized WT, and DC AT1aR KO mice were placed into
metabolic cages beginning 5 days prior to the initiation of chronic Ang Il infusion for
quantitation of daily sodium ingestion and urinary sodium excretion. Food ingestion and
body weights (Figure S6) remained similar in the two groups before and after the study.
Prior to Ang Il and during the first 5 days of Ang Il infusion, the 2 groups had similar
sodium excretion (Figure 6A). However, concomitant with the separation in blood pressure
between the WT and DC AT1aR KO groups during the 2"d week of Ang 11, the DC

AT1aR KO cohort excreted less sodium compared the WTs (Days 6-10, Figure 6A).
Consistent with this finding, mMRNA levels for the epithelial sodium channel subunits,
a-ENaC and B-ENaC, were significantly increased while y-ENaC was numerically but
not significantly upregulated in the DC AT1aR KO kidneys compared to WT controls
(Figure 6B). By contrast, the levels of sodium-hydrogen antiporters 3 (NHE3) and sodium-
potassium-chloride cotransporter 2 (NKCC2) were similar in the two groups (Figure 6B).
To determine the protein level of sodium transporters in the kidney, we performed western
blotting of kidney tissue and found that f-ENaC and cleaved-y-ENaC were significantly
increased in the DC AT1aR KOs, while the levels of a-ENaC, full-length y-ENaC, NHE3,
and NKCC2 were similar in the two groups (Figure 6C-D). Thus, AT1aR deletion on
CD11c* myeloid cells modulates sodium transporter expression and renal sodium retention,
promoting blood pressure elevation.

Discussion

Activation of AT, receptors in the kidney and the vasculature drives blood pressure
elevation, and hypertensive renal injury that is responsive to treatment with ARBs?: 239,
However, recent studies from other groups and our own point to a paradoxical role for AT
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receptors in the immune system to ameliorate hypertension and its complications® 5 9. 40,
For example, we have previously demonstrated that the AT1aR on bone marrow-derived
cells protects against Ang I1-induced hypertension8. To identify the population of immune
cells that limit blood pressure elevation via AT receptor functions, we generated mouse
lines with conditional deletion of AT1aR on T lymphocytes or macrophages, but did not
see effects on blood pressure despite exacerbations in target organ injury® . In the current
study, we examined the actions of the AT1aR on CD11c* myeloid cells in the pathogenesis
of hypertension.

After validating specific deletion of the AgtrZagene from CD11c™ cells in our mouse model,
we found that baseline blood pressures in our DC AT1aR KOs were similar to WT controls,
consistent with our previous studies using bone-marrow chimeras®, suggesting that the
AT1aR on CD11c* cells does not contribute to normal blood pressure homeostasis. The lack
of effects of the CD11c* cell AT1aR on blood pressure here may accrue from the relatively
low frequency of CD11c* cells in the kidney at baseline as detected with our fluorescent
reporter mice. By contrast, with chronic Ang Il infusion, the DC AT1aR KO animals had an
augmented chronic hypertensive response, indicating that the AT1aR on CD11c* cells limits
RAS-mediated blood pressure elevation. This result corroborates our findings with AT1aR-
deficient bone marrow chimeras® and, together with the normal hypertensive response in
conditional mutants lacking AT1aR’s on T cells or macrophages® 9, suggests that AT1aR
stimulation on dendritic cells (DCs) attenuates blood pressure elevation. Alternatively, a
contribution of signaling via the alternate rodent AT, receptor isoform ATqg or the AT,
receptor in the DC AT1aR KOs seems unlikely as earlier radioligand binding studies
suggested that AT, binding accounts for all Ang 11 binding to murine immune cells®?,

and we are unable to detect mMRNA for the genes encoding ATy, or the AT, receptor in
splenic CD11c* cells from our WT or DC AT1aR KO animals (data not shown). Our studies
in the L-NAME hypertension model would indicate that RAS stimulation is required to exert
the protective effects of the AT1aR on CD11c* cells in limiting blood pressure elevation.

Inappropriate immune activation can trigger blood pressure elevation by acting on
cardiovascular control centers, such as the heart, kidney, vasculature, adipose tissue,

and nervous system?#2. T lymphocytes accumulate within the kidney and vascular wall
during hypertension to augment the hypertensive response as established in several animal
models33: 43, Consistent with the enhanced hypertension in the DC AT1aR KOs, we find an
increased accumulation of both CD4* and CD8* T cells within the kidneys from the Ang I1-
infused DC AT1aR KO cohort. Interactions of T cells with DCs can promote differentiation
of T cells to effector memory T (T¢y) cells that express high levels of CD44 but low levels
of CD62L. These Ten, cells and also activated T cells as marked by expression of CD69
contribute to RAS-dependent hypertension4 25. In the current studies, we find markedly
increased numbers of CD4" but not CD8" Ter,, and CD69* T cells in the DC AT1aR KO
kidneys compared to WT controls. This correlation of renal CD4* T cells with the severity
of blood pressure may relate to our use of the salt-sensitive 129SvEv strain here as studies
from others and our group using the C57BL/6 strain have implicated CD8* rather than CD4*
T cells in hypertension pathogenesis?2: 44 45,
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DCs activate T cells via the presentation of antigen in the cleft of a major histocompatibility
complex. Upregulation of co-stimulatory molecule receptors, including CD80, CD86, and/or
CD40 on the surface of the maturing DCs potentiates T cell activation?S. In the hypertensive
kidneys, we found only non-significantly increased numbers of DCs marked by CD11c and
MHCII co-expression in the DC AT1aR KOs. However, upon evaluation of additional DC
markers, we detected significantly increased numbers of CD40* DCs but not CD80™ or
CD86* DCs in the DC AT1aR KO versus WT kidneys. These results suggest that the AT1aR
on CD11c* myeloid cells may constrain T cell activation by suppressing the expression of
CDA40 on renal DCs. Moreover, the AT1aR KO renal DCs expressed higher mRNA levels
for CCR7, which should promote their interactions with T cells3: 31, and CCL5, which can
promote the recruitment of T cells into injured tissues during hypertension’. In addition,
we found blunted B-arrestin-1 expression in CD11c* cells from the DC AT1aR KO mice,
which can permit increased NF-xB signals®6. Thus, the AT1aR on CD11c* cells appears

to regulate their expression of several factors that could impact T cell accumulation and
activation during hypertension.

Following activation by DCs, T cells can modulate blood pressure through the elaboration
of inflammatory cytokines, including TNF-a,, to alter vascular and renal epithelial cell
functions3# 35 37. 38,48 |n our sorted CD4* T cells, mMRNA expression for TNF-a. was
increased in the DC AT1aR KO cohort leading us to examine sodium retention and epithelial
cell transporter expression in our model. We found that the DC AT1aR KO cohort excreted
less sodium during Ang Il infusion as their blood pressures rose beyond those of the

WTs despite ingesting similar amounts of food. Moreover, the DC AT1aR KO kidneys
showed upregulated mMRNA or protein expression of multiple sodium channels, including
a-ENaC, B-ENaC, and cleaved-y-ENaC, which should increase the capacity for tubular
sodium reabsorption. Nevertheless, we did not detect differences between groups in NHE3
or NKCC2 mRNA expression in this study. Thus, the AT1aR on CD11c* cells appears

to impact renal sodium handling in the distal nephron. However, we cannot exclude the
possibility that TNF in this system is acting to influence NKCC2 activity rather than
expression in the thick ascending limb as has been reported??: 37,

In sum, we find that AT1aR activation on CD11c+ myeloid cells protects against
hypertension and limits renal T cell accumulation and activation. This attenuation in T

cell recruitment is associated with blunted inflammatory cytokine and ENaC expression with
consequent protection from sodium retention and RAS-mediated blood pressure elevation.

Perspectives

Although the efficacy of ARBs in lowering blood pressure highlights the importance of ATy
receptor activation to the pathogenesis of hypertension!, ARB therapy does not completely
prevent complications accruing from hypertension. We posit that some of this incomplete
efficacy may accrue from divergent actions AT receptors in tissues such as the immune
system that can modulate blood pressure and target organ damage. In a RAS-mediated
hypertension model, we find that activating the AT1aR on CD11c-expressing myeloid cells
protects against hypertension in part by limiting the accumulation of effector memory

T cells in the kidney and constraining renal sodium retention. Exploring inflammatory
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pathways regulated by the AT, receptor in dendritic cells may elucidate novel interventions
for patients with hypertension that is resistant to current therapies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Nonstandard Abbreviations and Acronyms

ATI1R type 1 angiotensin receptor

Ang angiotensin

ARBs angiotensin receptor blockers

APCs antigen presenting cells

CCL5 C-C Motif chemokine ligand 5

CCR7 C-C Motif chemokine receptor 7

CD cluster of differentiation

DC dendritic cell

ENaC epithelial sodium channel

KO knock out

RAS renin-angiotensin system

L-NAME L-NC-Nitro arginine methyl ester

NHE3 sodium-hydrogen antiporter 3

NKCC2 sodium-potassium-chloride cotransporter 2
NK nature killer

Na* sodium

mT/mG cell membrane-localized tdTomato / cell membrane-localized EGFP
MHC 11 major histocompatibility complex 11

SE standard error

TNF tumor necrosis factor
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Pathophysiological Novelty and Significance

What is New?

The AT1aR on CD11c-expressing myeloid cells constrains the chronic
hypertensive response to Ang II.

The AT1aR on CD11c* myeloid cells limits renal dendritic cell (DC)
maturation during Ang ll-induced hypertension.

The AT1aR on CD11c-expressing myeloid cells restricts renal T cell
activation and suppresses the expression of renal epithelial sodium channel
subunits.

What Is Relevant?

CD11c is expressed on myeloid cells derived from the bone marrow,
including dendritic cells (DCs), which are potent antigen-presenting cells that
activate T lymphocytes. We investigate how AT, receptors on CD11c™ cells
are protective in hypertension pathogenesis, identifying novel actions of the
myeloid AT1R during renin-angiotensin system (RAS) activation.

Clinical/Pathophysiological Implications

Following RAS activation, AT1aR stimulation on DCs suppresses renal DC
maturation and T cell activation, constraining expression of inflammatory
mediators, sodium retention, and blood pressure elevation.
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Figure 1. Validation of AT1aR mRNA deletion in CD11c* myeloid cells.
(A) Representative sections of kidneys from CadZ1c-Cre” mT/mG mice infused with Ang Il

or vehicle for 7 days. Cre expression marked by green fluorescence. Red: mTomato, green:
MGFP. (B) mRNA levels of Agtriain multiple tissues of WT and DC AT1aR KO mice at
baseline. “DC” labeled by CD11c* MHCIIN. N>6 mice/group. Data are mean + SE.
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Figure 2. AT1aR stimulation on CD11c* myeloid cells limits angiotensin (Ang) I1-induced

hypertension.

(A) Mean arterial pressures (MAP) were measured by radiotelemetry in WT (circles) and
DC AT1aR KO (squares) mice at baseline (“pre”) and during chronic Ang Il infusion. (B)
Weekly average MAPs. N=15 mice/group. Data are mean + SE.
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Figure 3. AT1aR deficiency on CD11c* cells enhances the accumulation of effector memory T

cells in the kidney during hypertension.

Flow cytometric analysis of single cell suspensions from the kidney harvested after 4
weeks of Ang Il infusion. (A) Gating strategy for parsing T cell populations in the kidney.
(B-C) Absolute numbers of (B) CD3* T lymphocytes, (C) CD4* T lymphocytes and CD8*
T lymphocytes. (D) Representative images of perivascuclar CD3 staining in kidney. (E)
Absolute numbers of CD4* CD44MNCD62L!'° T lymphocytes and CD8* CD44hCD62L'o T
lymphocytes. (F) Absolute numbers of CD4" CD69* T lymphocytes and CD8* CD69* T

lymphocytes. N=10 mice/group. Data are mean * SE.
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Figure 4. AT1aR suppresses renal dendritic cell (DC) activation during hypertension. )
Flow cytometric assessment of co-stimulatory molecule expression on CD11c*MHCIhi

DCs isolated from the kidney after 4 weeks of Ang Il infusion. (A) Gating strategy

for parsing for CD40, CD80, or CD86 positivity on DCs in the kidney, based on
“fluorescence minus one” strategy. (B) Representative flow plots and the absolute number
of CD11c*MHCIIN Cells from WT and DC AT1aR KO groups. (C-E) Representative flow
plots and the absolute number of (C) CD40*, (D) CD80™, and (E) CD86* DCs from WT and
DC AT1aR KO mice. N=10 mice/group. Data are mean + SE.
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Figure 5. Mice lacking AT1aR on CD11c* cells have augmented expression of inflammatory
mediators in renal mononuclear cells.

(A) Kidneys from hypertensive WT and DC AT1aR KO mice were harvested, and
CD11c*MHCIIN DCs were sorted for analysis of CCR7 and CCL5 mRNA expression.
(B-C) Renal lymph nodes were harvested from WT and DC AT1aR KO mice at 4 weeks
of Ang Il, and CD4* T cells and CD8* T cells were isolated for RNA extraction. gPCR
for mRNA levels of CCR7 and TNF-a in (B) CD4* T cells and (C) CD8" T cells. N=3
mice/group. Data are mean + SE.
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Figure 6. AT1aR activation on CD11c" cells attenuates renal sodium retention during

hypertension.

(A) Urinary sodium excretion at baseline and during Ang Il infusion. N=6 mice/group. (B)
MRNA levels for a-ENaC, B-ENaC, y-ENaC, NHE3, and NKCC?2 in the kidney after 4
weeks of Ang II. (C) kidney protein levels of the sodium transporters as determined by
immunoblotting. (D) Densitometry of these blots. normalized to GAPDH. N=>15 mice/group.
Data are mean + SE. “KO” is DC AT1aR KO. Urinary sodium excretion is reported as Na*
(millmoles/ 20gm body weight). “f-y-ENaC” stands for full-length y-ENaC.
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