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Table 1.

Electrolytes,

TRPV4-/- mice.

Plasma (n=10)

blood pressure and water

balance in TRPV4+/+ and

Cr (mg/dl) Na (mEq/l) K (mEq/l) Ca(mg/dlI) Cl (mEqg/l)
TRPVA4+/+ 0.10+£0.003 |137.9+1.0 5410.1 9.8+£0.4 115+ 2.8
TRPV4-/- 0.11 + 0.02 140.7 £ 0.8 54104 8.8+0.3 110+ 1.8
Urine(n=10)
Cr (mg/dl) Na (mEq/l) K (mEg/l) Ca(mg/dl) Cl (mEq/l)
TRPVA4+/+ 36.2+3.8 164.9+20.6 |277.5+29.2 (20919 178 £ 27.3
TRPV4-/- 325+3.2 123.1 + 14.6* | 217 £ 27.7 17.1+£15 136.9 +£18.6
*P<0.05
Blood pressure 11W (n=10)
Systolic Diastolic
TRPV4+/+ 116. 1+ 5.2 69.8 + 3.8 (mmHg)
TRPVA4-/- 104.8 + 4.2 64.2+5.4 (mmHg)
Blood pressure 20W (n=10)
Systolic Diastolic
TRPVA4+/+ 123.2+ 2.7 71.2+4.6 (mmHg)
TRPV4-/- 120.1 + 8.1 64.2+5.3 (mmHg)
Water Intake Urine Output (ml/day) (n=15)
TRPVA4+/+ 40+0.8 14+04
TRPVA4-/- 45110 1.8+ 0.5

Table Legend

Urinary chemical data and water intake are determined for the normal diet

averaged triplicate over one week. At the end of the maintenance, blood was

sampled. Tail blood pressure was measured duplicate at the given age.
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Figure 1

Detection of TRPV4 mRNA by RT-PCR and immunohistochemistry.

The renal cortex, medulla and denoted renal segments were isolated. RT-PCR
was performed to detect TRPV4 mRNA. PCT, proximal convoluted tubule; mTAL,
medullary ascending thin limb; cTAL, cortical ascending thin limb; CCT, collecting
duct.

Innmunohistochemical detection of TRPV5, which is determined to be located in
the presence of distal connecting tubules, and TRPV4 were performed. Arrows in

the adjacent sections indicate presence of TRPV5 and TRPVA4.
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Figure 2

Effect of anisoosmotic solution on the intracellular free calcium of distal renal
tubules from TRPV4+/+ and -/- mice.

Glomeruli (G), proximal convoluted tubule (PCT) and adjacent cortical ascending
loop (cTAL) was isolated (right photo). The intracellular free calcium concentration
([Ca?*]i) was measured as a fluorescent intensity of fluo-3 (green). The [Ca?*]i in
response to hypertonic solution followed by hypotonic solution was measured.
Mean + S.E. from eight experiments are figured in proximal and distal tubule from

TRPV4+/+ (upper panel) and TRPV4-/- (lower panel) mice.

i[Ca2+]
(M) 500 _|

300 _|

100 —

500 |
i[Ca2+]
(nM) 3007

100 | TRPVA4-/-
cTAL

-199 -



Figure 3

Electrolyte concentrations in urine or serum in TRPV4+/+ and TRPV4-/- mice.

Mice of TRPV4+/+ and TRPV4-/- were maintained in balanced cages and free
access for water and meal. The concentrations were stabilized within 3-5 days and
summarized the concentration. The mice of TRPV4+/+ and TRPV4-/- was restricted
(0.1%) or overloaded (2%) with salt. The resultant concentrations of electrolytes are

measured. * indicated p<0.05 by ANOVA analysis.
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Figure 4

Relation of urinary K concentration and urine volume.

During the Na loading and restriction, urine volume was varied. The excretion of

K vs. urine volume is plotted to represent flow-dependent K excretion. The

reclining of the regression is analysed by Two-way ANOVA
different in TRPV4+/+ (left) and TRPV4-/- (right) mice.
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Role of volume sensitive Ca permeable channel, TRPV4, in the Kidney.

Makoto Suzuki

Jichi Medical School. Department of Pharmacology.

Summary

Transient receptor potential (TRP) is a molecular family of Ca permeable cation
channels. TRPV4 is a family member similar to vanilloid receptor and only Ca
permeable channel activated by the swelling of cell. We have first reported that
impaired sensitivity to plasma osmolarity was observed in mice lacking TRPVA4.
Although the controversy remained in the regulation of body osmolarity, TRPV4 may
play a role in renal electrolyte metabolism because mRNA is rich in the kidney. To
access a contribution of TRPV4 to renal physiology, we investigated (1) in vitro the
volume-sensitive intracellular Ca of renal tubules in response to aniso-osmolarity and
(2) Na and K metabolism during various salt and diuretic intakes.

TRPV4 is located in basolateral membrane of thick ascending limb to collecting duct
cells. We microdissected distal renal tubule with adjacent proximal tubule and
measured the intracellular free calcium (iCa). The bath osmolarity was changed from
hypertonic to hypotonic solution. The iCa decreased and them increased in distal
tubule of TRPV4+/+ and proximal tubules in TRPV4+/+ and TRPV4-/- mouse. Whereas,
iCa did not increase in the distal tubule of TRPV4-/- mouse. Thus swell-sensitive rise
in iCa was impaired in TRPV4-/-.

Restriction or overdose of salt to mice in balanced cage resulted in that dairy urinary
Na or K excretion and their concentrations were not different between TRPV4+/+ and
-/- mice. Thus concentration of urinary Na is not primary signal to stimulate TRPV4.
In other words, hypotonicity or hypertonicity of luminal fluid of the distal segments
did not stimulate TRPV4 activation. Urinary Na/K concentration vs. urine volume,
however, was different between these animals. Thus TRPV4 may sense urinary flow
rather than urinary osmolarity. To clarify the issue, we added diuretics to 2% NaCl of
tap water for drinking and found a significant difference in Na-UV or K-UV
relationships in TRPV4+/+ and -/- mice. The relationships revealed linear, the
increment of which were significantly different by two-way ANOVA.

We therefore conclude that TRPV4, a volume sensitive Ca permeable channel, senses
flow rather than concentration of urine. The flow-dependent Na and K excretion

mechanism may be impaired in mice lacking TRPV4.
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