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Changes in Myogenic Tone in Spontaneously Hypertensive Rat[]
Role of RhoA and Protein Kinase C
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Duck-Sun Ahn, MD* and Young-Ho Lee, PhD'?

'BK 21 Project for Medical Sciences, *Department of Physiology, College of Medicine, Yonsei University,
Seoul, Korea

ABSTRACT

Background and Objectives[] The myogenic response was originally described as a contraction of a blood
vessel that occurred following an increase in intravascular distending pressure. Conversely, a reduction in
intravascular pressure produces myogenic vascular relaxation. Recent attention has focused on the potential
role of this myogenic mechanism in the control of tone in the resistance vasculature, and in particular on how
this mechanism may contribute to the increased vascular resistance seen in hypertension. Therefore, in the
present study, we investigated the role of myogenic tone in the generation and/or maintenance of hypertension.
Materials and Methods[] Myogenic tone was developed by stretching of the basilar arteries of WKY (Wistar
Kyoto rat) and SHR (spontaneously hypertensive rats). Contractile responses, PKC (protein kinase C) immu-
noblots and translocation of PKC and RhoA were measured. Results[] In the presence of extracellular ca®”,
the stretching of the resting vessel evoked a myogenic contraction in the basilar arteries of SHR and WKY.
Myogenic tone was significantly greater in SHR than in WKY. However, in the absence of extracellular Ca*” ,
stretching evoked a myogenic contraction in SHR, but not in WKY. The stretch-induced myogenic tone was
inhibited by nifedipine. The effect of nifedipine was similar in both SHR and WKY rats. H-7, calphostin C
and Y-27632, also inhibited stretch-induced myogenic tone in both SHR and WKY. The inhibitory effects of
these drugs were greater in SHR than in WKY. Immunoblotting showed rho A and PKCa were translocated
from the cytosol to the cell membrane with stretching in both SHR and WKY. PKCe, however, was trans-
located to the cell membrane with stretching in SHR, but not in WKY. Conclusion[] These results suggest
that stretch-induced myogenic tone is significantly greater in SHR than in WKY. Furthermore, the increase in
amount and/or activity of PKCe and ROK (thoA-associated kinase) may be a key mechanism accounting for
the enhanced myogenic tone in SHR. (Korean Circulation J 2002:32(3):257-267)
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Fig. 1. Typical records of myogenic tone induced by stretch in basilar artery of SHR and WKY. A and BO typical rec-
ord of changes in tension by stretch in the presence of extracellular Ca?t (2.5 mM Ca20 2.5Ca?+). C and DO typical
record of changes in tension by stretch in the absence of extracellular Cazt (0Ca?*). Helical strips were stretched
passively fo the optimal length by imposing a stretch of 50% of resting length. SHRO spontaneously hypertensive rat,

WKYO Wistar Kyoto rat.
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Fig. 2. Statistical analysis of the amplitude of myogenic tone induced by stretch between SHR and WKY. AO comp-
arison of amplitudes of myogenic tone between SHR and WKY in the presence exiracellular Ca?* (2.5 mM Caz0
2.5Ca?*). BO comparison of amplitudes of myo-genic tone between SHR and WKY in the absence of extracellular
Ca? (0Ca?*). Data are expressed as relative percentage of 50.5 mM high K* response. Results are expressed as mean
+ SE (n=14). SHRO spontaneously hypertensive rat, WKYO Wistar Kyoto rat.
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Inhibition of myogenic
tone (% KCI)

\\\\g

A\

SHR WKY

Y-27632
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Fig. 3. Effect of nifedipine on the stretch-induced myog-
enic tone. Nifedipine (107 M) was added when stretch-
induced myogenic tone was stable. Data are expressed
as relative percentage of 50.5 mM high K* response.
Results are expressed as mean+ SE (n=8). SHRO spont-
aneously hypertensive rat, WKYO Wistar Kyoto rat.

Fig. 4. Effect of Y-27632 on the stretch-induced myoge-
nic fone. Y-27632 (1 p M) was added when stretch-in-
duced myogenic tone was stable. Data are expressed
as relative percentage of 50.5 mM high K* response.
Results are expressed as meant SE (n=9). SHRO spont-
aneously hyper-tensive rat, WKYO Wistar Kyoto rat.

261



Nifedipine©l 27l <[t 32 M| ORIz I

000 00 ooo boo boo 0 oo ooooo
0000 OO D00 000 ¢ 00 0000 nife-
dipineD D00 00000 (Fig. 3). 00 SHRO WKY
00 000 00 000 0oob Oobo ooboo oo
oo 10_7MnifedipineD goob 0 oo oog o
0 00b0do Oobo oobo 0o oo booo booo
00. 00 nifedipined 00 OO0 OO0 oOOOO
SHROO 232+ 2.3%(n=8), WKYO OO 20.2+ 3.6%
(n=8)0 SHRO wWKYO OO OO0 OO0 ODO0O.
Rho-kinase2t PKC SMIAIT Mgl 2/t 35 H3tef 0|
e 3%

000 00 000 000 000 rhoAOODO O
PKCO O00OOOOO OOO0O OO rho—kinase OO
00 Y-27632(Fig. 49) 0 PKC 0000 H-70 ca—
Iphostin C(Fig. 5)0 OO0 DOOOO. OO, SHRO
WKYOO 000 OO0 small G—proteindl rhoAO
000 0000 00 rho—kinase 0000 Y-27632
0O 000 0ooodFig. 4). SHRO wkydOO OO

0 00 000 000 0000 00000 O 10°°
M Y-276320 00000 OO Y-276320 SHRO
WKYOO 00O 000 00 000 000 0oog oo
o000, wkyd O 00O sHROO O OOOOO O
0O00@E=0.033) U0 O O OOO. O, Y-276320
00 000 000 00000 sHRO OO0 21.3+
3.2%000 WKYO 00 11.2+ 1.3%000 (p=0.033,
n=9).

00 PKCO OO0 0000 00 107° M H=70
5% 107' M calphostin—C0 OO0 OO0 OO Fig.
500 00 00 00 sHRO wkydO OO0 OO
000 000 000 00 000 oo 0o gooo
0.000 000000000000 wkydo o
0 SHROO 0000 (MH-70p=0.0335, calphostin
COp=0.0344) OO O O OOO. O, SHRO O
0 H-70 calphostin—CO OO OO0 OO0 OO0
00 00 122+ 22% 0O 123+ 3.1%(n=8)C0 00
O, WKYO 00 00 53+ 21% 0O 6.3+ 1.7%(n=8)
ooo.

H-7
20
p=0.034

Inhibition of myogenic
tone (% KCI)
>
1

M\
N\

@ 0

SHR WKY

’
SHR

Calphostin-C

20 -
p=0.034

Inhibition of myogenic
tone (% KCI)
>
1

M\
\&

WKY

Fig. 5. Effect of H-7 and calphostin-C on the stretch-induced myogenic tone. H-7 (10> M) and calphostin-C (5% 107
M) was added when stretch-induced myogenic tone was stable. Data are expressed as relative percentage of
50.5 mM high K* response. Results are expressed as meanz SE (n=8). SHRO spontaneously hypertensive rat, WKYO

Wistar Kyoto rat.
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Fig. 6. Immunoblots of PKC-a , -€ ,

and rhoA in isolated basilar artery. Immunoblots are representative of five

independent preparations. SHRO spontaneously hypertensive rat, WKYO Wistar Kyoto rat, PKCa O protein kinase C

alpha, PKCe O protein kinase C epsilon.
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Fig. 7. Stretch-induced translocation of rhoA. AO typical
data for stretch-induced franslocation of rhoA. Results are
representative of five experiments showing that rhoA is
franslocated from the cytosol (C) to the membrane (M)
fraction by stretch (ST) in both SHR and WKY. BO statist-
ical analysis for changes in membrane fraction by stre-
tchin both SHR and WKY. Results are expressed as mean
+ SE CONTO non-stretched tissues. SHRO spontaneously
hyper-tensive rat, WKYO Wistar Kyoto rat.
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Fig. 8. Stretch-induced translocation of PKCa (A) and PKCe

(C). Results are representative of five experiments. B

and DO statistical analysis for changes in membrane fraction by stretch in both SHR (B) and WKY (D). Results are
expressed as meanz SE. STO stretched fissues, CONTO non-stretched tissues. SHRO spontaneously hypertensive rat,

WKYO Wistar Kyoto rat. CO cytosol, MO membrane.
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