
17β-Estradiol attenuates vascular contraction 

through inhibition of RhoA/Rho kinase pathway

Enyue Yang and InKyeom Kim

Department of Pharmacology, 

Kyungpook National University School of Medicine



고혈압 치료제에 의한 혈관 수축 조절

Golan DE et al., 

Principles of Pharmacology, 2007

Rho kinase

CPI-17

Rho 

PI3K-C2α



Ca2+





Endothelium - independent

(Long term) (Acute)



Hypothesis

We hypothesized that 17β-estradiol attenuates vascular 

contraction by inhibiting RhoA/Rho kinase signaling 

pathway in rat aorta.



Materials and Methods

Tension measurements

• Organ bath (20ml)
• Animal : SD rat (10 week),  Thoracic aorta (4mm in length)
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(PKC-potentiated inhibitory protein of 17 kDa) 

(myosin phosphatase target subunit)

Somlyo and Somlyo, Physiol Rev 2003:83:1325
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H1152

Ro31-8220
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p
-M

Y
P

T
1

/t
-M

Y
P

T
1

 R
a

ti
o

F
o

ld
 i
n

c
re

a
s

e
 o

v
e

r 
c

o
n

tr
o

l

0.0

1.0

2.0

3.0

4.0

**

**

##

17-Estradiol (M)       

    NaF (8.0 mM)             

-

- ++ +

- 30 100

p
-M

Y
P

T
1

/t
-M

Y
P

T
1

 R
a

ti
o

F
o

ld
 i

n
c

re
a

s
e

 o
v

e
r 

c
o

n
tr

o
l

0.0

1.0

2.0

3.0

4.0 ##

*

**

17-Estradiol (M)       

  U46619 (30 nM)             

-

- ++ +

- 30 100

p-MYPT1Thr855 →p-MYPT1Thr855 →

a b

t-MYPT1          →t-MYPT1 →



p
-C

P
I1

7
/t

-C
P

I1
7

 R
a

ti
o

F
o

ld
 d

e
c

re
a

s
e

 o
v

e
r 

N
a

F

0.0

0.2

0.4

0.6

0.8

1.0

1.2

**

##

**

17-Estradiol (M)       

  NaF (8.0 mM)             

-

- ++ +

- 30 100

p
-C

P
I1

7
/t

-C
P

I1
7

 R
a

ti
o

F
o

ld
 d

e
c

re
a

s
e

 o
v

e
r 

U
4

6
6

1
9

0.0

0.2

0.4

0.6

0.8

1.0

1.2

##

**

**

17-Estradiol (M)       

  U46619 (30 nM)             

-

- ++ +

- 30 100

p-CPI17Thr38 →

t-CPI17        →

p-CPI17Thr38 →

t-CPI17 →

a b

Fig. 5



Regulation of smooth muscle myosin phosphatase

Modified from Molecular & Cellular Biochemistry 259:197-209, 2004
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Summary

• 17β-Estradiol attenuated vascular tension induced by U46619, NaF 
or KCl,  but not PDBu.

• 17β-Estradiol decreased not only the activation of RhoA, but also 
MLC20 phosphorylation induced by U46619 or NaF.

• 17β-Estradiol also decreased the level of phosphorylation of MYPT1 
and CPI17 induced by U46619 or NaF.

• 17β-Estradiol did not affect vasocontraction and CPI17 
phosphorylation induced by PDBu.



17β-Estradiol attenuates vascular contraction 

through inhibition of RhoA/Rho kinase pathway.

Conclusion



Thank you for your 
attention!
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Multiple signaling pathways of estrogen in cardiovascular cells 

Fulvestrant (Faslodex; ICI 182780)
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the 17β-estradiol induced vasorelaxation in rat aorta. 



DPN PPT

(4,40,400-(4-propyl-[1H]-pyrazole-

1,3,5-triyl) tris-phenol)
(2,3-bis(4-hydroxyphenyl)-propionitrile

ERa agonist ER agonist

Selective Estrogen Receptor agonist

http://www.tocris.com/image.php?ItemId=1208
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Postmenopausal Hypertension Mechanisms and Therapy
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