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Hyperpolarization and dilation to luminal UTP were both slightly reduced in the presence of
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Endothe s
arterioles. In fact, mdn[hdmlhy erpola may be the fundamental end e . Endothelial cells possess Ba**-sensitive imwardly rectifying K* channels Inhibition of endothelial K, channels makes EDHF-dependent dilations transient
L:P::;t\d to produce endothelium-dependent hyperpolarizing factor (EDHF) .mduml Which K, channelisoforms are expressed in rat MCA? in pressurized MCA

In rat middle cerebral artery (MCA), EDHF-mediated dxlannn critically involves the
activation of endothelial intermediate-conductance Ke, (IK.,) channels and subsequent z
endothelial cell hyperpolarization. However, we believe that the resulting endothelial 1 Control H
hyperpolarization reflects more than the effect of activation of K¢, channels alone. In this K K ontrol i
study, we examined a potential role of endothelial inward rectifier K* (K;,) channels in ir it
amplifying IK ., mediated hyperpolarization (see schematic below) o
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MCADigston MCA papainand Figure 1: (Left) RT-PCR demonstrating message for K, 2.x channel isoforms in whole middle cerebral artery (MCA) and in

igen e e Ml w) ery seg . lytr a freshly isolated MCA endothelial cells. The predicted product sizes are as follows: Ky 21 (136 bp), 2.2 (145 bp), 2.3 (120 bp), and . o N N P
endothelalcels 2.4 (127 bp). (Right) Western blot analysis of K, 2. and 2.2 channels in whole MCA. Tanes were loaded with 5 pg total protein Figure 3: Whole cell patch clamp of an MCA endothelial cell demonstrating a Ba2*-sensitive
RT PR Endochelal cels(in muli cell planar shects) were harvested by glass micropipette Messenger RNA was isolseed “The calculated mass of Ky, 21 and 2.2 is 48.2 and 48.4 kDa, respectively. K, channel antibodies were purchased from Sigma inwardly rectifying K* current. The current trace above was obtained by subtracting the trace with
using the RNeasey Micro Kit (Qia A synthesis wit 1l reverse: Ba2* from the pre-Ba?* control trace. The bath solution contained 30 mM K in order to elicit more
e (mrogen) Wl and T ot i el ot st o o oo prominent inward currents. The predicted Ey in these conditions is -38 mV (arrow). Note the Figure 5: (Lefi) Representative diameter traces of pressurized MCA in response to luminal UTP in

outward hump’ between -40 mV and O mV that is characteristic of Ky, channels. the absence (black) or presence of luminal BaCl. , red). The concentration and point of delivery

5: MCA were harvested, frozen, 4 N, prior DS gl lanes were loaded
raccionated, nd transered o itrocclhlose membranc. Ancibodics were prepared in block
NEDM and 0.9 Tween. A chemilluminescence system was used to detect immunogenic bands.
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UTP into an oscillatory response. (Right) Summary of UTP-mediated dilations in the absence or
presence of BaCl. The diameters were obtained by performing a time average over 200 seconds,

Tt Ve The MCA were harssted and plced in an solaced ssseltissuebath, Th artery was then cannuled wich Thic , o) ress K 21or K. 22 channel brote
o glass micropipettes trough which the arcey was pressurized (85 mm Hg and luminally perfusa (100 liminy. The Which cell types in the MCA express K, 2.1 or K, 2.2 channel protein? Luminal BaCl, results in significantly reduced EDHF-mediated dilations in pressurized MCA (2 way
i bth was phced o the g of  invered microscope and th atry maged on 2 icko sereen. Allsese experimerts RM.ANOVA)
were performed in the prescnce of L NAME and indomethacin to inhibit NOS and cycloosygenase, espectively. Inhibition of endothelial K, channels results in attenuated endothelial cell hyperpolarization in )

pressurized MCA
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Smallsheetof endochellcells - beled with anti- VW (geen) and DAPI (bie) 100 sec cell hyperpolarization to UTP in pressurized MCA.
. Inhibition of endothelial K;, channels results in attenuated EDHF.
c“| 1| | 2 I o mediated dilations in pressurized MCA.
/
III I l I l I | l l I I "l /7 14 e\ Figure 4 (top): Measurement of endothelial cell hyperpolarization in response to luminal UTP (10 M) in pressurized From these data, we conclude that 7) endothelial cells possess functional K
\ , ressurtzed MCA MCA. In one group, BaCl, (75 uM) was included in the luminal perfusate to inhibit endothelial K;, channels (red open channels and z)}h ¢ these K. channels contribute to endothelial cell "
Kir2.2 circles). Hyperpolarization is reflected by a decrease in the Fsgy/Fyq ratio. (Left) Summary of individual responses to luminal annels and £jthat these K, channels contr 3
UTP (n-7 and 5 for control and BaCl,, respectively) . (Right) Summary of peak and sustained hyperpolarization to UTP in the hyperpolarization and EDHF-mediated dilation. Our data suggests that MCA
4 or presence of luminal BaCl,. Peak and sustained hyperpolarizations are significantly reduced by the presence of endothelial cells express K, 2.1 channels, however, we cannot exclude the
BaCl, (P0.05, t-test). possibility of less abundant expression of K;, 2.2 channels as well.
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i : o ence analysis of K, 2.1 a annel expressio y c
IG control Figure 2 (left): mmunofluorescence analysis of K, 2.1 and K;, 2.2 channel expression in freshly dispersed cells of rat

MCA. Endothelial cells were identified based on immunoreactivity to eNOS antibody (red). Smooth muscle cells were
identificd based on the elongated spindle-shaped nucleus (bluc). Faint immunoreactivity to K, 2.1 (grecn) was detected in
endothelial cells and smooth muscle cells (rows 1 and 2). Strong immunoreactivity to K,, 2.2 (green) was detected in smooth
muscle cells, but not in endothelial cells (row 3). Control experiments were performed in which non-immune 3G was “This work was supporced by American Heart Association grants (SDG 0230353 and BGIA
substituted for the primary antibody (green, row 4). 0665100Y). I also thank Ms. Leslic Cook for her excellent technical assistance

endothelial [Ca*], by fluorescent dye (fura 2)



