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Thiazide-sensitivity is decreased in high K high fat-fed mice
independent of sodium-chloride cotransporter phosphorylation

Introduction

Conclusions

One third of adults in the US have hypertension and 80% of those who live to 80-85 years will develop hypertension in
their lfetime. In 2009, direct and indirect costs related to high blood pressure totaled an estimated $73.4 billion in the US
The kidney plays a rale in blood pressure control by regulating sodium retention in body, determining blood volume, and
thus blaod pressure. The sodium-chloride cotransporter (NCC) in the renal distal convoluted tubule, is one transporter that
can be dynamically controlied, via phosphoryfation, to regulate sodium reabsorption or excretion. Thiazides are one of the
most commonly used drugs for treatment of hypertension, which act by inhibiting NCC., and result in sodium loss. Rodent
models of obesity have enhanced NCC phesphorylation and sensitivity to thiazide diuretics such as Hydrochlorathiazide
(HCTZ). While thiazides are prescribed frequantly, a patient's sensitiily, both in lowered blood pressura and magnitude of
sodium excration, can vary greatly. We do not know what factors affect thiazide-sensiivity or whether obesity increases

thiazide-sensitivity.

Distary patassium intake is another factor that influences blood pressure
and could serve as an explanation for differences in thiazide-sensitivity.
K inlake, via aldosterane and olher systems, regulates sodium and
blood pressure homeostasis by reducing NCC phosphorylation, at least
in part via its effects of plasma K concentration.? Here, we study the
effect of dietary K and fat on NCC expression, phospharylation, and
thiazide-induced natriuresis (thiazide sensitivity)

Distary K and fat interact in regulating NCC expression and thiazide-
sensitivity.

High K lowers thiazide-sensitivity in mice on both high and low fat diets,
albait to a greater degree in high-fat fed mice

High K diets lowered total NGC for both high and low fat-fed mice,
however, NCC phosphorylation did not changs.

Wihile high fat diet enhances dietary K-dependent suppression of thiazide-
sensitivily and NCC expression, the Increased thiazide-sensitivity on a
normal K diet is not paralleled with an increase in NCC exprassion or
phasphonyation, and remains, in this study, without a biochemical
corelate
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d d in high K low fat-fed mice

Depicted in Figure 1. after 2
weeks on a HK diet, low fat-fed
mice have a mild reduced
thiazide-sensitivity. Plasma K was
nat increased in HK diet-fed mice
when measured after a 4 hour
fast. NCC abundance was
reduced, but NCC
h was

Figure 1:
Soaum Excraton

Materials and Meth

We fed mice both low (10% fakeal) and high fat (60%
fatkcal) and either normal (NK, 0.6% g K+ / g diet) or high
(HK, 5% g K+ g diet) KCI diets in a 2 x 2 scheme. After
at least 2 weeks, we assess thiazide sensitivity by
measuring sodium excretion for 4 hours following a 4 hour
fast and an acuite intraperitoneal injection of 30 mgikg
hydrochlorothiazide or vehicle (alkalinized hypotonic
saling). We obtained blood by transdiapraghm ventricular
puncture under anesthesia and vas followed by PBS
perfusion. We prepared kidney lysales by a crude
membrane preparation for total NCC and pT53 NCC
immunoblotiing
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Thiazide-sensitivity is significantly suppressed in high K high fat-fed mice
independent of NCC phosphorylation

Figure 2 depicts the effect of high fat feeding on thiazide sensitivity and NCC expression and phosphorylation. High fat-fed mice enhanced
thiazids-sensitivity an a normal K diet without altering NCC phosphorylation or expression. Increasing distary K content inverted the relative
thiazide-sensitivity so that high fat-fed mice were less sensitive to thiazide than low fat-fed control mice. Reductions in thiazide sensitivity on the
HK diat were paralleled by larger reductions in NCC expression, and without reducing NCC phosphonyation. The high K diet reduced thiazide-

sensitlvity independent of NCC phesphorylation

Figure 2:
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