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Figure 2.1:   Aorta of the freshly slaughtered pigs for preparation of endothelial cells. 



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             

0 2 5 5 0 7 5 1 0 0 1 2 5 1 5 0

0

1

2

concentrat ion
[μg /m l]

A
bs

or
pt

io
n



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                   MATERIALS AND METHODS                             



                                                                                                                                                          RESULTS 

RESULTS



                                                                                                                                                          RESULTS 



                                                                                                                                                          RESULTS 



                                                                                                                                                          RESULTS 

250 kd

130 kd

100 kd

vWF

eNOS

line 1 line 2 ladder line 3



                                                                                                                                                          RESULTS 

AT2 FVB/N

0

10

20

AT2 Knockout aorta vs. FVB/N aorta

**

AT
2 

re
c.

 e
xp

re
ss

io
n



                                                                                                                                                          RESULTS 

-

-/-

AT2
-/-

AT2
FVB1

FVB2

0 .0000

0 .0005

0 .0010

0 .0015

0 .0020

de
lta

 c
t

agtr2ko FVB/N

0.000

0.001

0.002

de
lta

 c
t



                                                                                                                                                          RESULTS 

Vehicle DEA/NO 10μM

0

100

200 *

A
T2

 p
ro

te
n 

ex
pr

es
si

on
 le

ve
l

(%
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

    

Vehicle 3 h DEA/NO 10μM

0

100

200 *

A
T2

 p
ro

te
in

 e
xp

re
ss

io
n 

le
ve

l

 ( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

0 3 6 9

0.75

1.00

1.25

1.50

1.75

2.00

2.25

DEA-NO

Vehicle

*

*

time (h)

A
T2

 m
RN

A 
ex

pr
es

si
on

 [a
.u

]

AT2 mRNA expression in HUVECs -/+ 10μM DEA/NO

- DEA/NO +DEA/NO

0

1

2

0.0290

*

2(
-d

dC
t)

 K
on



                                                                                                                                                          RESULTS 

+



                                                                                                                                                          RESULTS 

Vehicle 3h SNAP

0

25

50

75

100

125 p > 0.05

A
T1

-r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

(%
 r

el
at

iv
e 

to
 a

ct
in

)



                                                                                                                                                          RESULTS 

Veh
icl

e

1h
SNAP

3h
 SNAP

0

50

100

150

200

250
**

#

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

)



                                                                                                                                                          RESULTS 

Veh
icl

e

1 h
 D

ea
/N

O

3 h
 D

ea
/N

O

0

50

100

150

200

250

**
#

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

)



                                                                                                                                                          RESULTS 

vehicle 3h DEA / NO 

0

50

100

150

200

250
*

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

vehicle 3 h DEA / NO

0

100

200

*

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

B  

vehicle 1 μM 10 μM 100 μM

0

100

200

1 hr

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle 1μM 10μM 100μM

0

100

200

300
**

**

*
*

3 hr

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

vehicle 1 μM 10 μM 100 μM

0

100

200

1 hr

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l%

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle 1 μM 10 μM 100 μM

0

50

100

150

200

250

**
**

*
*

3 hr

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle 1 μM 10 μM 100 μM

0

100

200

 6 hr

**
**

*
*

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle 3 h 6 h 12 h

0

100

200

        10 μM

*

**
**

#
#

§

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle 3 h  6 h  12 h

0

100

200

100 μM

*

**
**

#
§

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle 3 h 6 h 12 h

0

50

100

150

200

250

1 mM

**
**

*

#
§

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle     3 h     6 h     12 h   24 h

0

100

200

* * * *##
#

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle   ODQ      SNAP    ODQ+SNAP

0

100

200

300
**

**

*

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Veh
icl

e
ODQ

DEA/N
O(10

 μM
)

  O
DQ + 

DEA/N
O

0

100

200 **
**

*

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Veh
icl

e

3h
 si

lden
afi

l

3h
 SNAP

3h
 si

lden
afi

l +
 SNAP

0

50

100

150

200

250

A
T2

 re
ce

pt
or

 p
ro

te
in

 le
ve

l
   

  (
 %

 re
la

tiv
e 

to
 a

ct
in

 ) *
*



                                                                                                                                                          RESULTS 

ve
hicl

e

6 h
 Sild

en
afi

l

6 h
SNAP

6 h Sild
en

afi
l +

 SNAP
0

100

200

 6 h

*

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle 3h 8-Br-cGMP

0

100

200

*

A
T-

2 
re

ce
pt

or
 p

ro
te

in
 le

ve
l

( %
 r

el
at

iv
e 

to
 A

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicle 1 μM 5 μM 10 μM

0

100

200
**

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n
( %

 r
el

at
iv

e 
to

 a
vt

in
 )



                                                                                                                                                          RESULTS 

Veh
icl

e

3h
 R

P-pCPT cG
MP

3h
 D

EA / N
O

3h
 R

P-pCPT cG
MP+ D

EA/N
O

0

50

100

150

200

250 **
**

*

A
T2

 re
ce

pt
or

 p
ro

te
in

 le
ve

l
( %

 re
la

tiv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

ve
hicl

e

3h
(S

B20
35

80
)

3h
 SNAP

3h
(S

B20
35

80
 +SNAP)

0

50

100

150

200

250
**

**

*

A
T2

 re
ce

pt
or

 p
ro

te
in

 le
ve

l
   

  (
 %

 re
la

tiv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 

Vehicel +3h DEA/NO

0

100

200

*

p3
8 

M
A

PK
-p

ho
sp

ho
ry

la
tio

n 
]

( %
 r

el
at

iv
e 

to
 to

ta
l )



                                                                                                                                                          RESULTS 

Vehicle 3 h 8-pcpT-cGMP

0

100

200

300
*

P3
8 

M
A

PK
 p

ho
sp

ho
ry

la
tio

n
( %

 r
el

at
iv

e 
to

 to
ta

l )



                                                                                                                                                          RESULTS 

Veh
icl

e

3h
 RP-pCPT cG

MP

3h
 D

EA/NO 

3h
 R

P-pCPT cG
MP+ D

EA/N
O

0

100

200

300

400
**

**

*

p3
8 

M
AP

K
-p

ho
sp

ho
ry

la
tio

n
( %

 re
la

tiv
e 

to
 to

ta
l )



                                                                                                                                                          RESULTS 

ve
hicl

e

3 h
 D

EA/N
O

3 h
 (S

B20
35

80
)+D

EA/N
O

0

50

100

150

200

250 **
#

p3
8M

A
PK

 - 
ph

os
ph

or
yl

at
io

n)
( %

 r
el

at
iv

e 
to

 to
ta

l )



                                                                                                                                                          RESULTS 

Vehicle 100 μM Bradykinin

0

100

200

300
*

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                          RESULTS 



                                                                                                                                                          RESULTS 

Vehicle 3h  6MB-cAMP

0

100

200

*

A
T2

 r
ec

ep
to

r 
pr

ot
ei

n 
le

ve
l

( %
 r

el
at

iv
e 

to
 a

ct
in

 )



                                                                                                                                                    DISCUSSION 

DISCUSSION



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 

4.7.1   Soluble guanylate cyclase inhibitor (ODQ)  



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 

.



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 

4. 8 Relevance of the results for human physiology and pathophysiology 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                    DISCUSSION 



                                                                                                                                                              SUMMARY 



                                                                                                                                                              SUMMARY 



                                                                                                                                                 REFERENCES   

Reference List 

 1.  Furchgott RF, Zawadzki JV. The obligatory role of endothelial cells in the relaxation 
of arterial smooth muscle by acetylcholine. Nature 1980; 288:373-6. 

 2.  Palmer RM, Ferrige AG, Moncada S. Nitric oxide release accounts for the biological 
activity of endothelium-derived relaxing factor. Nature 1987; 327:524-6. 

 3.  Ignarro LJ, Buga GM, Wood KS, Byrns RE, Chaudhuri G. Endothelium-derived 
relaxing factor produced and released from artery and vein is nitric oxide. Proc Natl 
Acad Sci U S A 1987; 84:9265-9. 

 4.  Palmer RM, Ashton DS, Moncada S. Vascular endothelial cells synthesize nitric oxide 
from L-arginine. Nature 1988; 333:664-6. 

 5.  Moncada S, Higgs A. The L-arginine-nitric oxide pathway. N Engl J Med 1993; 
329:2002-12. 

 6.  Schmidt K, Mayer B, Kukovetz WR. Effect of calcium on endothelium-derived 
relaxing factor formation and cGMP levels in endothelial cells. Eur J Pharmacol 1989; 
170:157-66. 

 7.  Bredt DS, Snyder SH. Isolation of nitric oxide synthetase, a calmodulin-requiring 
enzyme. Proc Natl Acad Sci U S A 1990; 87:682-5. 

 8.  Griffith OW, Stuehr DJ. Nitric oxide synthases: properties and catalytic mechanism. 
Annu Rev Physiol 1995; 57:707-36. 

 9.  Hibbs JB, Jr., Taintor RR, Vavrin Z. Macrophage cytotoxicity: role for L-arginine 
deiminase and imino nitrogen oxidation to nitrite. Science 1987; 235:473-6. 

 10.  Palmer RM, Moncada S. A novel citrulline-forming enzyme implicated in the 
formation of nitric oxide by vascular endothelial cells. Biochem Biophys Res 
Commun 1989; 158:348-52. 

 11.  Busse R, Mulsch A. Induction of nitric oxide synthase by cytokines in vascular 
smooth muscle cells. FEBS Lett 1990; 275:87-90. 



                                                                                                                                                 REFERENCES   

 12.  McMillan K, Masters BS. Prokaryotic expression of the heme- and flavin-binding 
domains of rat neuronal nitric oxide synthase as distinct polypeptides: identification of 
the heme-binding proximal thiolate ligand as cysteine-415. Biochemistry 1995; 
34:3686-93. 

 13.  Ghosh DK, Stuehr DJ. Macrophage NO synthase: characterization of isolated 
oxygenase and reductase domains reveals a head-to-head subunit interaction. 
Biochemistry 1995; 34:801-7. 

 14.  Chen PF, Tsai AL, Berka V, Wu KK. Endothelial nitric-oxide synthase. Evidence for 
bidomain structure and successful reconstitution of catalytic activity from two separate 
domains generated by a baculovirus expression system. J Biol Chem 1996; 
271:14631-5. 

 15.  Baek KJ, Thiel BA, Lucas S, Stuehr DJ. Macrophage nitric oxide synthase subunits. 
Purification, characterization, and role of prosthetic groups and substrate in regulating 
their association into a dimeric enzyme. J Biol Chem 1993; 268:21120-9. 

 16.  Corson MA, James NL, Latta SE, Nerem RM, Berk BC, Harrison DG. 
Phosphorylation of endothelial nitric oxide synthase in response to fluid shear stress. 
Circ Res 1996; 79:984-91. 

 17.  McCabe TJ, Fulton D, Roman LJ, Sessa WC. Enhanced electron flux and reduced 
calmodulin dissociation may explain "calcium-independent" eNOS activation by 
phosphorylation. J Biol Chem 2000; 275:6123-8. 

 18.  Dimmeler S, Fleming I, Fisslthaler B, Hermann C, Busse R, Zeiher AM. Activation of 
nitric oxide synthase in endothelial cells by Akt-dependent phosphorylation. Nature 
1999; 399:601-5. 

 19.  Fulton D, Gratton JP, McCabe TJ, et al. Regulation of endothelium-derived nitric 
oxide production by the protein kinase Akt. Nature 1999; 399:597-601. 

 20.  Murad F, Forstermann U, Nakane M, et al. The nitric oxide-cyclic GMP signal 
transduction system for intracellular and intercellular communication. Adv Second 
Messenger Phosphoprotein Res 1993; 28:101-9. 

 21.  Murad F. The nitric oxide-cyclic GMP signal transduction system for intracellular and 
intercellular communication. Recent Prog Horm Res 1994; 49:239-48. 

 22.  Yuen PS, Garbers DL. Guanylyl cyclase-linked receptors. Annu Rev Neurosci 1992; 
15:193-225. 



                                                                                                                                                 REFERENCES   

 23.  Nakane M, Murad F. Cloning of guanylyl cyclase isoforms. Adv Pharmacol 1994; 
26:7-18. 

 24.  Schmidt HH, Lohmann SM, Walter U. The nitric oxide and cGMP signal transduction 
system: regulation and mechanism of action. Biochim Biophys Acta 1993; 1178:153-
75. 

 25.  Leitman DC, Waldman SA, Murad F. Regulation of particulate guanylate cyclase by 
natriuretic peptides and Escherichia coli heat-stable enterotoxin. Adv Pharmacol 1994; 
26:67-86. 

 26.  Moncada S, Higgs EA. Nitric oxide and the vascular endothelium. Handb Exp 
Pharmacol 2006;213-54. 

 27.  Moncada S, Palmer RM, Higgs EA. The discovery of nitric oxide as the endogenous 
nitrovasodilator. Hypertension 1988; 12:365-72. 

 28.  Derbyshire ER, Marletta MA. Structure and regulation of soluble guanylate cyclase. 
Annu Rev Biochem 2012; 81:533-59. 

 29.  Nossaman B, Pankey E, Kadowitz P. Stimulators and activators of soluble guanylate 
cyclase: review and potential therapeutic indications. Crit Care Res Pract 2012; 
2012:290805. 

 30.  Zabel U, Weeger M, La M, Schmidt HH. Human soluble guanylate cyclase: functional 
expression and revised isoenzyme family. Biochem J 1998; 335 ( Pt 1):51-7. 

 31.  Russwurm M, Behrends S, Harteneck C, Koesling D. Functional properties of a 
naturally occurring isoform of soluble guanylyl cyclase. Biochem J 1998; 335 ( Pt 
1):125-30. 

 32.  Salmhofer H, Neuhuber WL, Ruth P, Huber A, Russwurm M, Allescher HD. Pivotal 
role of the interstitial cells of Cajal in the nitric oxide signaling pathway of rat small 
intestine. Morphological evidence. Cell Tissue Res 2001; 305:331-40. 

 33.  Mergia E, Russwurm M, Zoidl G, Koesling D. Major occurrence of the new 
alpha2beta1 isoform of NO-sensitive guanylyl cyclase in brain. Cell Signal 2003; 
15:189-95. 

 34.  Friebe A, Koesling D. Regulation of nitric oxide-sensitive guanylyl cyclase. Circ Res 
2003; 93:96-105. 



                                                                                                                                                 REFERENCES   

 35.  Ignarro LJ, Adams JB, Horwitz PM, Wood KS. Activation of soluble guanylate 
cyclase by NO-hemoproteins involves NO-heme exchange. Comparison of heme-
containing and heme-deficient enzyme forms. J Biol Chem 1986; 261:4997-5002. 

 36.  Foerster J, Harteneck C, Malkewitz J, Schultz G, Koesling D. A functional heme-
binding site of soluble guanylyl cyclase requires intact N-termini of alpha 1 and beta 1 
subunits. Eur J Biochem 1996; 240:380-6. 

 37.  Stone JR, Marletta MA. Soluble guanylate cyclase from bovine lung: activation with 
nitric oxide and carbon monoxide and spectral characterization of the ferrous and 
ferric states. Biochemistry 1994; 33:5636-40. 

 38.  Stone JR, Marletta MA. Heme stoichiometry of heterodimeric soluble guanylate 
cyclase. Biochemistry 1995; 34:14668-74. 

 39.  Koglin M, Behrends S. A functional domain of the alpha1 subunit of soluble guanylyl 
cyclase is necessary for activation of the enzyme by nitric oxide and YC-1 but is not 
involved in heme binding. J Biol Chem 2003; 278:12590-7. 

 40.  Zhao Y, Marletta MA. Localization of the heme binding region in soluble guanylate 
cyclase. Biochemistry 1997; 36:15959-64. 

 41.  Zhao Y, Schelvis JP, Babcock GT, Marletta MA. Identification of histidine 105 in the 
beta1 subunit of soluble guanylate cyclase as the heme proximal ligand. Biochemistry 
1998; 37:4502-9. 

 42.  Friebe A, Wedel B, Harteneck C, Foerster J, Schultz G, Koesling D. Functions of 
conserved cysteines of soluble guanylyl cyclase. Biochemistry 1997; 36:1194-8. 

 43.  Dierks EA, Burstyn JN. Nitric oxide (NO), the only nitrogen monoxide redox form 
capable of activating soluble guanylyl cyclase. Biochem Pharmacol 1996; 51:1593-
600. 

 44.  Humbert P, Niroomand F, Fischer G, et al. Purification of soluble guanylyl cyclase 
from bovine lung by a new immunoaffinity chromatographic method. Eur J Biochem 
1990; 190:273-8. 

 45.  Francis SH, Corbin JD. Cyclic nucleotide-dependent protein kinases: intracellular 
receptors for cAMP and cGMP action. Crit Rev Clin Lab Sci 1999; 36:275-328. 

 46.  Castagna M, Takai Y, Kaibuchi K, Sano K, Kikkawa U, Nishizuka Y. Direct activation 



                                                                                                                                                 REFERENCES   

of calcium-activated, phospholipid-dependent protein kinase by tumor-promoting 
phorbol esters. J Biol Chem 1982; 257:7847-51. 

 47.  Lincoln TM, Cornwell TL. Intracellular cyclic GMP receptor proteins. FASEB J 1993; 
7:328-38. 

 48.  Bender AT, Beavo JA. Cyclic nucleotide phosphodiesterases: molecular regulation to 
clinical use. Pharmacol Rev 2006; 58:488-520. 

 49.  Huang PL, Huang Z, Mashimo H, et al. Hypertension in mice lacking the gene for 
endothelial nitric oxide synthase. Nature 1995; 377:239-42. 

 50.  Cornwell TL, Pryzwansky KB, Wyatt TA, Lincoln TM. Regulation of sarcoplasmic 
reticulum protein phosphorylation by localized cyclic GMP-dependent protein kinase 
in vascular smooth muscle cells. Mol Pharmacol 1991; 40:923-31. 

 51.  Simmerman HK, Jones LR. Phospholamban: protein structure, mechanism of action, 
and role in cardiac function. Physiol Rev 1998; 78:921-47. 

 52.  Bolotina VM, Najibi S, Palacino JJ, Pagano PJ, Cohen RA. Nitric oxide directly 
activates calcium-dependent potassium channels in vascular smooth muscle. Nature 
1994; 368:850-3. 

 53.  Ishikawa T, Hume JR, Keef KD. Regulation of Ca2+ channels by cAMP and cGMP in 
vascular smooth muscle cells. Circ Res 1993; 73:1128-37. 

 54.  Horowitz A, Menice CB, Laporte R, Morgan KG. Mechanisms of smooth muscle 
contraction. Physiol Rev 1996; 76:967-1003. 

 55.  Garg UC, Hassid A. Nitric oxide-generating vasodilators and 8-bromo-cyclic 
guanosine monophosphate inhibit mitogenesis and proliferation of cultured rat 
vascular smooth muscle cells. J Clin Invest 1989; 83:1774-7. 

 56.  Lepoivre M, Flaman JM, Bobe P, Lemaire G, Henry Y. Quenching of the tyrosyl free 
radical of ribonucleotide reductase by nitric oxide. Relationship to cytostasis induced 
in tumor cells by cytotoxic macrophages. J Biol Chem 1994; 269:21891-7. 

 57.  Buga GM, Wei LH, Bauer PM, Fukuto JM, Ignarro LJ. NG-hydroxy-L-arginine and 
nitric oxide inhibit Caco-2 tumor cell proliferation by distinct mechanisms. Am J 
Physiol 1998; 275:R1256-R1264. 



                                                                                                                                                 REFERENCES   

 58.  Browning DD, Windes ND, Ye RD. Activation of p38 mitogen-activated protein 
kinase by lipopolysaccharide in human neutrophils requires nitric oxide-dependent 
cGMP accumulation. J Biol Chem 1999; 274:537-42. 

 59.  Schwartz SM. Smooth muscle migration in atherosclerosis and restenosis. J Clin 
Invest 1997; 100:S87-S89. 

 60.  Kojda G, Kottenberg K, Nix P, Schluter KD, Piper HM, Noack E. Low increase in 
cGMP induced by organic nitrates and nitrovasodilators improves contractile response 
of rat ventricular myocytes. Circ Res 1996; 78:91-101. 

 61.  Cook SJ, McCormick F. Inhibition by cAMP of Ras-dependent activation of Raf. 
Science 1993; 262:1069-72. 

 62.  Ignarro LJ, Buga GM, Wei LH, Bauer PM, Wu G, del SP. Role of the arginine-nitric 
oxide pathway in the regulation of vascular smooth muscle cell proliferation. Proc 
Natl Acad Sci U S A 2001; 98:4202-8. 

 63.  Gewaltig MT, Kojda G. Vasoprotection by nitric oxide: mechanisms and therapeutic 
potential. Cardiovasc Res 2002; 55:250-60. 

 64.  Forstermann U, Sessa WC. Nitric oxide synthases: regulation and function. Eur Heart 
J 2012; 33:829-837d. 

 65.  Kojda G, Harrison D. Interactions between NO and reactive oxygen species: 
pathophysiological importance in atherosclerosis, hypertension, diabetes and heart 
failure. Cardiovasc Res 1999; 43:562-71. 

 66.  Bonini MG, Radi R, Ferrer-Sueta G, Ferreira AM, Augusto O. Direct EPR detection of 
the carbonate radical anion produced from peroxynitrite and carbon dioxide. J Biol 
Chem 1999; 274:10802-6. 

 67.  Bonini MG, Augusto O. Carbon dioxide stimulates the production of thiyl, sulfinyl, 
and disulfide radical anion from thiol oxidation by peroxynitrite. J Biol Chem 2001; 
276:9749-54. 

 68.  Beckman JS, Koppenol WH. Nitric oxide, superoxide, and peroxynitrite: the good, the 
bad, and ugly. Am J Physiol 1996; 271:C1424-C1437. 

 69.  Oberle S, Schwartz P, Abate A, Schroder H. The antioxidant defense protein ferritin is 
a novel and specific target for pentaerithrityl tetranitrate in endothelial cells. Biochem 



                                                                                                                                                 REFERENCES   

Biophys Res Commun 1999; 261:28-34. 

 70.  Stralin P, Karlsson K, Johansson BO, Marklund SL. The interstitium of the human 
arterial wall contains very large amounts of extracellular superoxide dismutase. 
Arterioscler Thromb Vasc Biol 1995; 15:2032-6. 

 71.  Drummond GR, Cai H, Davis ME, Ramasamy S, Harrison DG. Transcriptional and 
posttranscriptional regulation of endothelial nitric oxide synthase expression by 
hydrogen peroxide. Circ Res 2000; 86:347-54. 

 72.  Radomski MW, Moncada S. Regulation of vascular homeostasis by nitric oxide. 
Thromb Haemost 1993; 70:36-41. 

 73.  Radomski MW, Palmer RM, Moncada S. The anti-aggregating properties of vascular 
endothelium: interactions between prostacyclin and nitric oxide. Br J Pharmacol 1987; 
92:639-46. 

 74.  Moro MA, Russel RJ, Cellek S, et al. cGMP mediates the vascular and platelet actions 
of nitric oxide: confirmation using an inhibitor of the soluble guanylyl cyclase. Proc 
Natl Acad Sci U S A 1996; 93:1480-5. 

 75.  Trepakova ES, Cohen RA, Bolotina VM. Nitric oxide inhibits capacitative cation 
influx in human platelets by promoting sarcoplasmic/endoplasmic reticulum Ca2+-
ATPase-dependent refilling of Ca2+ stores. Circ Res 1999; 84:201-9. 

 76.  Bowen R, Haslam RJ. Effects of nitrovasodilators on platelet cyclic nucleotide levels 
in rabbit blood; role for cyclic AMP in synergistic inhibition of platelet function by 
SIN-1 and prostaglandin E1. J Cardiovasc Pharmacol 1991; 17:424-33. 

 77.  Geiger J, Nolte C, Walter U. Regulation of calcium mobilization and entry in human 
platelets by endothelium-derived factors. Am J Physiol 1994; 267:C236-C244. 

 78.  Kubes P, Suzuki M, Granger DN. Nitric oxide: an endogenous modulator of leukocyte 
adhesion. Proc Natl Acad Sci U S A 1991; 88:4651-5.

 79.  Ross R. Atherosclerosis--an inflammatory disease. N Engl J Med 1999; 340:115-26. 

 80.  Khan BV, Harrison DG, Olbrych MT, Alexander RW, Medford RM. Nitric oxide 
regulates vascular cell adhesion molecule 1 gene expression and redox-sensitive 
transcriptional events in human vascular endothelial cells. Proc Natl Acad Sci U S A 
1996; 93:9114-9. 



                                                                                                                                                 REFERENCES   

 81.  Niu XF, Smith CW, Kubes P. Intracellular oxidative stress induced by nitric oxide 
synthesis inhibition increases endothelial cell adhesion to neutrophils. Circ Res 1994; 
74:1133-40. 

 82.  Khan IA, Matsuura T, Fonseka S, Kasper LH. Production of nitric oxide (NO) is not 
essential for protection against acute Toxoplasma gondii infection in IRF-1-/- mice. J 
Immunol 1996; 156:636-43. 

 83.  Huang PL, Dawson TM, Bredt DS, Snyder SH, Fishman MC. Targeted disruption of 
the neuronal nitric oxide synthase gene. Cell 1993; 75:1273-86. 

 84.  Laubach VE, Shesely EG, Smithies O, Sherman PA. Mice lacking inducible nitric 
oxide synthase are not resistant to lipopolysaccharide-induced death. Proc Natl Acad 
Sci U S A 1995; 92:10688-92. 

 85.  Fukai T, Siegfried MR, Ushio-Fukai M, Cheng Y, Kojda G, Harrison DG. Regulation 
of the vascular extracellular superoxide dismutase by nitric oxide and exercise 
training. J Clin Invest 2000; 105:1631-9. 

 86.  Minamiyama Y, Takemura S, Akiyama T, et al. Isoforms of cytochrome P450 on 
organic nitrate-derived nitric oxide release in human heart vessels. FEBS Lett 1999; 
452:165-9. 

 87.  Kojda G, Stein D, Kottenberg E, Schnaith EM, Noack E. In vivo effects of 
pentaerythrityl-tetranitrate and isosorbide-5-mononitrate on the development of 
atherosclerosis and endothelial dysfunction in cholesterol-fed rabbits. J Cardiovasc 
Pharmacol 1995; 25:763-73. 

 88.  Munzel T, Daiber A, Mulsch A. Explaining the phenomenon of nitrate tolerance. Circ 
Res 2005; 97:618-28. 

 89.  Munzel T, Daiber A, Gori T. Nitrate therapy: new aspects concerning molecular action 
and tolerance. Circulation 2011; 123:2132-44. 

 90.  Wu CC, Ko FN, Kuo SC, Lee FY, Teng CM. YC-1 inhibited human platelet 
aggregation through NO-independent activation of soluble guanylate cyclase. Br J 
Pharmacol 1995; 116:1973-8. 

 91.  Friebe A, Schultz G, Koesling D. Sensitizing soluble guanylyl cyclase to become a 
highly CO-sensitive enzyme. EMBO J 1996; 15:6863-8.



                                                                                                                                                 REFERENCES   

 92.  Straub A, Stasch JP, Alonso-Alija C, et al. NO-independent stimulators of soluble 
guanylate cyclase. Bioorg Med Chem Lett 2001; 11:781-4. 

 93.  Stasch JP, Hobbs AJ. NO-independent, haem-dependent soluble guanylate cyclase 
stimulators. Handb Exp Pharmacol 2009;277-308. 

 94.  Grimminger F, Weimann G, Frey R, et al. First acute haemodynamic study of soluble 
guanylate cyclase stimulator riociguat in pulmonary hypertension. Eur Respir J 2009; 
33:785-92. 

 95.  Muscara MN, Lovren F, McKnight W, et al. Vasorelaxant effects of a nitric oxide-
releasing aspirin derivative in normotensive and hypertensive rats. Br J Pharmacol 
2001; 133:1314-22. 

 96.  Fiorucci S, Santucci L, Gresele P, Faccino RM, del SP, Morelli A. Gastrointestinal 
safety of NO-aspirin (NCX-4016) in healthy human volunteers: a proof of concept 
endoscopic study. Gastroenterology 2003; 124:600-7.

 97.  del SP, Sorrentino R, Pinto A. NO-aspirins: a class of new anti-inflammatory and 
antithrombotic agents. Trends Pharmacol Sci 1999; 20:319-23. 

 98.  Parinandi NL, Sharma A, Eubank TD, et al. Nitroaspirin (NCX-4016), an NO donor, is 
antiangiogenic through induction of loss of redox-dependent viability and cytoskeletal 
reorganization in endothelial cells. Antioxid Redox Signal 2007; 9:1837-49. 

 99.  Creager MA, Gallagher SJ, Girerd XJ, Coleman SM, Dzau VJ, Cooke JP. L-arginine 
improves endothelium-dependent vasodilation in hypercholesterolemic humans. J Clin 
Invest 1992; 90:1248-53. 

 100.  Bode-Boger SM, Boger RH, Kienke S, Junker W, Frolich JC. Elevated L-
arginine/dimethylarginine ratio contributes to enhanced systemic NO production by 
dietary L-arginine in hypercholesterolemic rabbits. Biochem Biophys Res Commun 
1996; 219:598-603. 

 101.  MacAllister RJ, Calver AL, Collier J, et al. Vascular and hormonal responses to 
arginine: provision of substrate for nitric oxide or non-specific effect? Clin Sci (Lond) 
1995; 89:183-90. 

 102.  Schulman SP, Becker LC, Kass DA, et al. L-arginine therapy in acute myocardial 
infarction: the Vascular Interaction With Age in Myocardial Infarction (VINTAGE MI) 
randomized clinical trial. JAMA 2006; 295:58-64. 



                                                                                                                                                 REFERENCES   

 103.  Manganiello VC, Degerman E. Cyclic nucleotide phosphodiesterases (PDEs): diverse 
regulators of cyclic nucleotide signals and inviting molecular targets for novel 
therapeutic agents. Thromb Haemost 1999; 82:407-11.

 104.  Boolell M, Allen MJ, Ballard SA, et al. Sildenafil: an orally active type 5 cyclic GMP-
specific phosphodiesterase inhibitor for the treatment of penile erectile dysfunction. 
Int J Impot Res 1996; 8:47-52. 

 105.  Stief CG, Uckert S, Becker AJ, et al. Effects of sildenafil on cAMP and cGMP levels 
in isolated human cavernous and cardiac tissue. Urology 2000; 55:146-50. 

 106.  Morales-Villegas EC, Di SG, Briguori C. Statins: cardiovascular risk reduction in 
percutaneous coronary intervention-basic and clinical evidence of hyperacute use of 
statins. Int J Hypertens 2011; 2011:904742. 

 107.  Gainer JV, Morrow JD, Loveland A, King DJ, Brown NJ. Effect of bradykinin-
receptor blockade on the response to angiotensin-converting-enzyme inhibitor in 
normotensive and hypertensive subjects. N Engl J Med 1998; 339:1285-92. 

 108.  Goldblatt H, Lynch J, Hanzal RF, Summerville WW. STUDIES ON 
EXPERIMENTAL HYPERTENSION : I. THE PRODUCTION OF PERSISTENT 
ELEVATION OF SYSTOLIC BLOOD PRESSURE BY MEANS OF RENAL 
ISCHEMIA. J Exp Med 1934; 59:347-79. 

 109.  SKEGGS LT, Jr., MARSH WH, KAHN JR, SHUMWAY NP. The existence of two 
forms of hypertensin. J Exp Med 1954; 99:275-82. 

 110.  Morgan L, Broughton PF, Kalsheker N. Angiotensinogen: molecular biology, 
biochemistry and physiology. Int J Biochem Cell Biol 1996; 28:1211-22. 

 111.  Kim HS, Krege JH, Kluckman KD, et al. Genetic control of blood pressure and the 
angiotensinogen locus. Proc Natl Acad Sci U S A 1995; 92:2735-9. 

 112.  Friis UG, Jensen BL, Aas JK, Skott O. Direct demonstration of exocytosis and 
endocytosis in single mouse juxtaglomerular cells. Circ Res 1999; 84:929-36. 

 113.  Castrop H, Hocherl K, Kurtz A, Schweda F, Todorov V, Wagner C. Physiology of 
kidney renin. Physiol Rev 2010; 90:607-73. 

 114.  Swales JD, Samani NJ. Localisation and physiological effects of tissue renin-
angiotensin systems. J Hum Hypertens 1989; 3 Suppl 1:71-7. 



                                                                                                                                                 REFERENCES   

 115.  Gomez RA, Tufro-McReddie A, Norwood VF, Harris M, Pentz ES. Renin-angiotensin 
system: kidney growth and development. Exp Nephrol 1994; 2:130. 

 116.  Kammerl MC, Nusing RM, Seyberth HW, Riegger GA, Kurtz A, Kramer BK. 
Inhibition of cyclooxygenase-2 attenuates urinary prostanoid excretion without 
affecting renal renin expression. Pflugers Arch 2001; 442:842-7. 

 117.  Traynor TR, Smart A, Briggs JP, Schnermann J. Inhibition of macula densa-stimulated 
renin secretion by pharmacological blockade of cyclooxygenase-2. Am J Physiol 
1999; 277:F706-F710. 

 118.  Singh I, Grams M, Wang WH, et al. Coordinate regulation of renal expression of nitric 
oxide synthase, renin, and angiotensinogen mRNA by dietary salt. Am J Physiol 1996; 
270:F1027-F1037. 

 119.  Beierwaltes WH. Macula densa stimulation of renin is reversed by selective inhibition 
of neuronal nitric oxide synthase. Am J Physiol 1997; 272:R1359-R1364. 

 120.  Wang JL, Cheng HF, Harris RC. Cyclooxygenase-2 inhibition decreases renin content 
and lowers blood pressure in a model of renovascular hypertension. Hypertension 
1999; 34:96-101. 

 121.  Tallant EA, Diz DI, Ferrario CM. State-of-the-Art lecture. Antiproliferative actions of 
angiotensin-(1-7) in vascular smooth muscle. Hypertension 1999; 34:950-7. 

 122.  Ferrario CM, Chappell MC, Tallant EA, Brosnihan KB, Diz DI. Counterregulatory 
actions of angiotensin-(1-7). Hypertension 1997; 30:535-41. 

 123.  Danilczyk U, Penninger JM. Angiotensin-converting enzyme II in the heart and the 
kidney. Circ Res 2006; 98:463-71. 

 124.  Chappell MC, Pirro NT, Sykes A, Ferrario CM. Metabolism of angiotensin-(1-7) by 
angiotensin-converting enzyme. Hypertension 1998; 31:362-7. 

 125.  Gohlke P, Stoll M, Lamberty V, et al. Cardiac and vascular effects of chronic 
angiotensin converting enzyme inhibition at subantihypertensive doses. J Hypertens 
Suppl 1992; 10:S141-S144. 

 126.  de GM, Whitebread S. Binding of valsartan to mammalian angiotensin AT1 receptors. 
Regul Pept 1995; 59:303-11. 



                                                                                                                                                 REFERENCES   

 127.  Timmermans PB, Wong PC, Chiu AT, et al. Angiotensin II receptors and angiotensin II 
receptor antagonists. Pharmacol Rev 1993; 45:205-51. 

 128.  Ichihara S, Senbonmatsu T, Price E Jr, Ichiki T, Gaffney FA, Inagami T. Angiotensin II 
type 2 receptor is essential for left ventricular hypertrophy and cardiac fibrosis in 
chronic angiotensin II-induced hypertension. Circulation 2001; 104:346-51. 

 129.  Timmermans PB, Benfield P, Chiu AT, Herblin WF, Wong PC, Smith RD. Angiotensin 
II receptors and functional correlates. Am J Hypertens 1992; 5:221S-35S. 

 130.  Horiuchi M. Functional aspects of angiotensin type 2 receptor. Adv Exp Med Biol 
1996; 396:217-24. 

 131.  Wollny T, Iacoviello L, Buczko W, de GG, Donati MB. Prolongation of bleeding time 
by acute hemolysis in rats: a role for nitric oxide. Am J Physiol 1997; 272:H2875-
H2884. 

 132.  Farman N, Rafestin-Oblin ME. Multiple aspects of mineralocorticoid selectivity. Am J 
Physiol Renal Physiol 2001; 280:F181-F192. 

 133.  Weinberger MH, Roniker B, Krause SL, Weiss RJ. Eplerenone, a selective aldosterone 
blocker, in mild-to-moderate hypertension. Am J Hypertens 2002; 15:709-16. 

 134.  CONN JW, LOUIS LH. Primary aldosteronism: a new clinical entity. Trans Assoc Am 
Physicians 1955; 68:215-31. 

 135.  Gordon RD, Stowasser M, Tunny TJ, Klemm SA, Rutherford JC. High incidence of 
primary aldosteronism in 199 patients referred with hypertension. Clin Exp Pharmacol 
Physiol 1994; 21:315-8. 

 136.  Guo DF, Inagami T. The genomic organization of the rat angiotensin II receptor AT1B. 
Biochim Biophys Acta 1994; 1218:91-4. 

 137.  Rocic P, Govindarajan G, Sabri A, Lucchesi PA. A role for PYK2 in regulation of 
ERK1/2 MAP kinases and PI 3-kinase by ANG II in vascular smooth muscle. Am J 
Physiol Cell Physiol 2001; 280:C90-C99. 

 138.  Griendling KK, Lassegue B, Alexander RW. Angiotensin receptors and their 
therapeutic implications. Annu Rev Pharmacol Toxicol 1996; 36:281-306. 



                                                                                                                                                 REFERENCES   

 139.  Pobiner BF, Hewlett EL, Garrison JC. Role of Ni in coupling angiotensin receptors to 
inhibition of adenylate cyclase in hepatocytes. J Biol Chem 1985; 260:16200-9. 

 140.  Apfeldorf WJ, Rasmussen H. Simultaneous determination of intracellular free calcium 
and aldosterone production in bovine adrenal zona glomerulosa. Cell Calcium 1988; 
9:71-80. 

 141.  Touyz RM, He G, Deng LY, Schiffrin EL. Role of extracellular signal-regulated 
kinases in angiotensin II-stimulated contraction of smooth muscle cells from human 
resistance arteries. Circulation 1999; 99:392-9. 

 142.  Barnes JM, Steward LJ, Barber PC, Barnes NM. Identification and characterisation of 
angiotensin II receptor subtypes in human brain. Eur J Pharmacol 1993; 230:251-8. 

 143.  Hughes AD. Molecular and cellular mechanisms of action of angiotensin II (AT1) 
receptors in vascular smooth muscle. J Hum Hypertens 1998; 12:275-81. 

 144.  Mukoyama M, Nakajima M, Horiuchi M, Sasamura H, Pratt RE, Dzau VJ. Expression 
cloning of type 2 angiotensin II receptor reveals a unique class of seven-
transmembrane receptors. J Biol Chem 1993; 268:24539-42. 

 145.  Koike G, Horiuchi M, Yamada T, Szpirer C, Jacob HJ, Dzau VJ. Human type 2 
angiotensin II receptor gene: cloned, mapped to the X chromosome, and its mRNA is 
expressed in the human lung. Biochem Biophys Res Commun 1994; 203:1842-50. 

 146.  Zhu M, Gelband CH, Moore JM, Posner P, Sumners C. Angiotensin II type 2 receptor 
stimulation of neuronal delayed-rectifier potassium current involves phospholipase A2 
and arachidonic acid. J Neurosci 1998; 18:679-86. 

 147.  Shenoy UV, Richards EM, Huang XC, Sumners C. Angiotensin II type 2 receptor-
mediated apoptosis of cultured neurons from newborn rat brain. Endocrinology 1999; 
140:500-9. 

 148.  Huang XC, Richards EM, Sumners C. Mitogen-activated protein kinases in rat brain 
neuronal cultures are activated by angiotensin II type 1 receptors and inhibited by 
angiotensin II type 2 receptors. J Biol Chem 1996; 271:15635-41. 

 149.  Zhang J, Pratt RE. The AT2 receptor selectively associates with Gialpha2 and 
Gialpha3 in the rat fetus. J Biol Chem 1996; 271:15026-33. 

 150.  Matsumoto T, Sagawa N, Mukoyama M, et al. Type 2 angiotensin II receptor is 



                                                                                                                                                 REFERENCES   

expressed in human myometrium and uterine leiomyoma and is down-regulated 
during pregnancy. J Clin Endocrinol Metab 1996; 81:4366-72. 

 151.  Siragy HM, Carey RM. The subtype-2 (AT2) angiotensin receptor regulates renal 
cyclic guanosine 3', 5'-monophosphate and AT1 receptor-mediated prostaglandin E2 
production in conscious rats. J Clin Invest 1996; 97:1978-82. 

 152.  Nakajima M, Hutchinson HG, Fujinaga M, et al. The angiotensin II type 2 (AT2) 
receptor antagonizes the growth effects of the AT1 receptor: gain-of-function study 
using gene transfer. Proc Natl Acad Sci U S A 1995; 92:10663-7. 

 153.  Schmaier AH. Physiologic activities of the Contact Activation System. Thromb Res 
2014; 133 Suppl 1:S41-S44. 

 154.  Tsutsumi Y, Matsubara H, Masaki H, et al. Angiotensin II type 2 receptor 
overexpression activates the vascular kinin system and causes vasodilation. J Clin 
Invest 1999; 104:925-35. 

 155.  Morrissey JJ, Klahr S. Effect of AT2 receptor blockade on the pathogenesis of renal 
fibrosis. Am J Physiol 1999; 276:F39-F45. 

 156.  Steckelings UM, Kaschina E, Unger T. The AT2 receptor--a matter of love and hate. 
Peptides 2005; 26:1401-9. 

 157.  Wilson TW, Dubois MP. New drugs for the treatment of hypertension: where do they 
fit? Can Fam Physician 1987; 33:2583-9. 

 158.  Theyab AA, Lee DS, Khachemoune A. Angiotensin-converting enzyme inhibitor-
induced angioedema. Cutis 2013; 91:30-5. 

 159.  Spinar J, Vitovec J, Pluhacek L, Spinarova L, Fischerova B, Toman J. First dose 
hypotension after angiotensin converting enzyme inhibitor captopril and angiotensin II 
blocker losartan in patients with acute myocardial infarction. Int J Cardiol 2000; 
75:197-204. 

 160.  Frampton JE, Peters DH. Ramipril. An updated review of its therapeutic use in 
essential hypertension and heart failure. Drugs 1995; 49:440-66. 

 161.  Mogensen CE. Diabetic complications and early treatment using ACE inhibitors: 
concluding remarks. J Diabetes Complications 1996; 10:151-3. 



                                                                                                                                                 REFERENCES   

 162.  Campbell DJ. Angiotensin converting enzyme (ACE) inhibitors and kinin metabolism: 
evidence that ACE inhibitors may inhibit a kininase other than ACE. Clin Exp 
Pharmacol Physiol 1995; 22:903-11. 

 163.  Dahlof B. Effect of angiotensin II blockade on cardiac hypertrophy and remodelling: a 
review. J Hum Hypertens 1995; 9 Suppl 5:S37-S44. 

 164.  McConnaughey MM, McConnaughey JS, Ingenito AJ. Practical considerations of the 
pharmacology of angiotensin receptor blockers. J Clin Pharmacol 1999; 39:547-59. 

 165.  Ravandi A, Teo KK. Blocking the renin-angiotensin system: dual- versus mono-
therapy. Expert Rev Cardiovasc Ther 2009; 7:667-74.

 166.  Pitt B. Diversity of calcium antagonists. Clin Ther 1997; 19 Suppl A:3-17. 

 167.  Ronconi V, Turchi F, Appolloni G, di T, V, Boscaro M, Giacchetti G. Aldosterone, 
mineralocorticoid receptor and the metabolic syndrome: role of the mineralocorticoid 
receptor antagonists. Curr Vasc Pharmacol 2012; 10:238-46. 

 168.  Ramires FJ, Mansur A, Coelho O, et al. Effect of spironolactone on ventricular 
arrhythmias in congestive heart failure secondary to idiopathic dilated or to ischemic 
cardiomyopathy. Am J Cardiol 2000; 85:1207-11. 

 169.  Ouzan J, Perault C, Lincoff AM, Carre E, Mertes M. The role of spironolactone in the 
treatment of patients with refractory hypertension. Am J Hypertens 2002; 15:333-9. 

 170.  Weber KT. Cardioreparation in hypertensive heart disease. Hypertension 2001; 
38:588-91. 

 171.  Gross F. The renin-angiotensin system and hypertension. Ann Intern Med 1971; 
75:777-87. 

 172.  Jensen C, Herold P, Brunner HR. Aliskiren: the first renin inhibitor for clinical 
treatment. Nat Rev Drug Discov 2008; 7:399-410. 

 173.  Wood JM, Schnell CR, Cumin F, Menard J, Webb RL. Aliskiren, a novel, orally 
effective renin inhibitor, lowers blood pressure in marmosets and spontaneously 
hypertensive rats. J Hypertens 2005; 23:417-26. 

 174.  Koid SS, Ziogas J, Campbell DJ. Aliskiren Reduces Myocardial Ischemia-Reperfusion 



                                                                                                                                                 REFERENCES   

Injury by a Bradykinin B2 Receptor- and Angiotensin AT2 Receptor-Mediated 
Mechanism. Hypertension 2014; 63:768-73. 

 175.  Wal P, Wal A, Rai AK, Dixit A. Aliskiren: An orally active renin inhibitor. J Pharm 
Bioallied Sci 2011; 3:189-93. 

 176.  Bas M, Greve J, Stelter K, et al. A randomized trial of icatibant in ACE-inhibitor-
induced angioedema. N Engl J Med 2015; 372:418-25. 

 177.  Livak KJ, Schmittgen TD. Analysis of relative gene expression data using real-time 
quantitative PCR and the 2(-Delta Delta C(T)) Method. Methods 2001; 25:402-8. 

 178.  Sato M, Ohashi T. Biorheological views of endothelial cell responses to mechanical 
stimuli. Biorheology 2005; 42:421-41. 

 179.  Eskin SG, Ives CL, McIntire LV, Navarro LT. Response of cultured endothelial cells to 
steady flow. Microvasc Res 1984; 28:87-94. 

 180.  Sato M, Ohashi T. Biorheological views of endothelial cell responses to mechanical 
stimuli. Biorheology 2005; 42:421-41. 

 181.  Jaffe EA, Nachman RL, Becker CG, Minick CR. Culture of human endothelial cells 
derived from umbilical veins. Identification by morphologic and immunologic criteria. 
J Clin Invest 1973; 52:2745-56. 

 182.  Schweitzer KM, Vicart P, Delouis C, et al. Characterization of a newly established 
human bone marrow endothelial cell line: distinct adhesive properties for 
hematopoietic progenitors compared with human umbilical vein endothelial cells. Lab 
Invest 1997; 76:25-36. 

 183.  Ager A, Gordon JL, Moncada S, Pearson JD, Salmon JA, Trevethick MA. Effects of 
isolation and culture on prostaglandin synthesis by porcine aortic endothelial and 
smooth muscle cells. J Cell Physiol 1982; 110:9-16.

 184.  Steinberg SF, Jaffe EA, Bilezikian JP. Endothelial cells contain beta adrenoceptors. 
Naunyn Schmiedebergs Arch Pharmacol 1984; 325:310-3. 

 185.  WEIBEL ER, PALADE GE. NEW CYTOPLASMIC COMPONENTS IN ARTERIAL 
ENDOTHELIA. J Cell Biol 1964; 23:101-12. 



                                                                                                                                                 REFERENCES   

 186.  Ross R. The smooth muscle cell. II. Growth of smooth muscle in culture and 
formation of elastic fibers. J Cell Biol 1971; 50:172-86. 

 187.  Shen JS, Meng XL, Schiffmann R, Brady RO, Kaneski CR. Establishment and 
characterization of Fabry disease endothelial cells with an extended lifespan. Mol 
Genet Metab 2007; 92:137-44. 

 188.  Sadler JE. Biochemistry and genetics of von Willebrand factor. Annu Rev Biochem 
1998; 67:395-424. 

 189.  Wagner DD. Cell biology of von Willebrand factor. Annu Rev Cell Biol 1990; 6:217-
46. 

 190.  Kuwano A, Morimoto Y, Nagai T, et al. Precise chromosomal locations of the genes 
for dentatorubral-pallidoluysian atrophy (DRPLA), von Willebrand factor (F8vWF) 
and parathyroid hormone-like hormone (PTHLH) in human chromosome 12p by 
deletion mapping. Hum Genet 1996; 97:95-8. 

 191.  Jahroudi N, Lynch DC. Endothelial-cell-specific regulation of von Willebrand factor 
gene expression. Mol Cell Biol 1994; 14:999-1008. 

 192.  Liu J, Hughes TE, Sessa WC. The first 35 amino acids and fatty acylation sites 
determine the molecular targeting of endothelial nitric oxide synthase into the Golgi 
region of cells: a green fluorescent protein study. J Cell Biol 1997; 137:1525-35. 

 193.  Fleming I, Busse R. Signal transduction of eNOS activation. Cardiovasc Res 1999; 
43:532-41. 

 194.  Alderton WK, Cooper CE, Knowles RG. Nitric oxide synthases: structure, function 
and inhibition. Biochem J 2001; 357:593-615. 

 195.  Oppermann M, Suvorava T, Freudenberger T, et al. Regulation of vascular guanylyl 
cyclase by endothelial nitric oxide-dependent posttranslational modification. Basic 
Res Cardiol 2011; 106:539-49. 

 196.  Cheneval D, Kastelic T, Fuerst P, Parker CN. A review of methods to monitor the 
modulation of mRNA stability: a novel approach to drug discovery and therapeutic 
intervention. J Biomol Screen 2010; 15:609-22. 

 197.  Reich E, Goldberg IH. Actinomycin and nucleic acid function. Prog Nucleic Acid Res 
Mol Biol 1964; 3:183-234. 



                                                                                                                                                 REFERENCES   

 198.  Sentenac A, Simon EJ, Fromageot P. Initiation of chains by RNA polymerase and the 
effects of inhibitors studied by a direct filtration technique. Biochim Biophys Acta 
1968; 161:299-308. 

 199.  Hikawa N, Takenaka T. Method for production of neuronal hybridoma using emetine 
and actinomycin D. Brain Res Brain Res Protoc 1997; 1:224-6. 

 200.  Kelly H, Russell EM, Stewart S, McEwen J. Needs assessment: taking stock. Health 
Bull (Edinb ) 1996; 54:115-8. 

 201.  Kojda G, Kottenberg K, Noack E. Inhibition of nitric oxide synthase and soluble 
guanylate cyclase induces cardiodepressive effects in normal rat hearts. Eur J 
Pharmacol 1997; 334:181-90. 

 202.  Meyer DJ, Kramer H, Ozer N, Coles B, Ketterer B. Kinetics and equilibria of S-
nitrosothiol-thiol exchange between glutathione, cysteine, penicillamines and serum 
albumin. FEBS Lett 1994; 345:177-80. 

 203.  Kojda G, Kottenberg K, Hacker A, Noack E. Alterations of the vascular and the 
myocardial guanylate cyclase/cGMP-system induced by long-term hypertension in 
rats. Pharm Acta Helv 1998; 73:27-35. 

 204.  Prime TA, Blaikie FH, Evans C, et al. A mitochondria-targeted S-nitrosothiol 
modulates respiration, nitrosates thiols, and protects against ischemia-reperfusion 
injury. Proc Natl Acad Sci U S A 2009; 106:10764-9.

 205.  Bentz BG, Hammer ND, Milash B, et al. The kinetics and redox state of nitric oxide 
determine the biological consequences in lung adenocarcinoma. Tumour Biol 2007; 
28:301-11. 

 206.  de GM. New basic science initiatives with the angiotensin II receptor blocker 
valsartan. J Renin Angiotensin Aldosterone Syst 2000; 1:S3-S5. 

 207.  Katada J, Majima M. AT(2) receptor-dependent vasodilation is mediated by activation 
of vascular kinin generation under flow conditions. Br J Pharmacol 2002; 136:484-91. 

 208.  Matsubara H, Sugaya T, Murasawa S, et al. Tissue-specific expression of human 
angiotensin II AT1 and AT2 receptors and cellular localization of subtype mRNAs in 
adult human renal cortex using in situ hybridization. Nephron 1998; 80:25-34. 

 209.  Inagami T. Molecular biology and signaling of angiotensin receptors: an overview. J 



                                                                                                                                                 REFERENCES   

Am Soc Nephrol 1999; 10 Suppl 11:S2-S7. 

 210.  Hiyoshi H, Yayama K, Takano M, Okamoto H. Stimulation of cyclic GMP production 
via AT2 and B2 receptors in the pressure-overloaded aorta after banding. Hypertension 
2004; 43:1258-63. 

 211.  Wirth KJ, Linz W, Wiemer G, Scholkens BA. Differences in acetylcholine- and 
bradykinin-induced vasorelaxation of the mesenteric vascular bed in spontaneously 
hypertensive rats of different ages. Naunyn Schmiedebergs Arch Pharmacol 1996; 
354:38-43. 

 212.  Wiemer G, Scholkens BA, Wagner A, Heitsch H, Linz W. The possible role of 
angiotensin II subtype AT2 receptors in endothelial cells and isolated ischemic rat 
hearts. J Hypertens Suppl 1993; 11:S234-S235. 

 213.  Seyedi N, Xu X, Nasjletti A, Hintze TH. Coronary kinin generation mediates nitric 
oxide release after angiotensin receptor stimulation. Hypertension 1995; 26:164-70. 

 214.  Lemarie CA, Schiffrin EL. The angiotensin II type 2 receptor in cardiovascular 
disease. J Renin Angiotensin Aldosterone Syst 2010; 11:19-31. 

 215.  Steckelings UM, Larhed M, Hallberg A, et al. Non-peptide AT2-receptor agonists. 
Curr Opin Pharmacol 2011; 11:187-92. 

 216.  Zhu L, Carretero OA, Liao TD, et al. Role of prolylcarboxypeptidase in angiotensin II 
type 2 receptor-mediated bradykinin release in mouse coronary artery endothelial 
cells. Hypertension 2010; 56:384-90. 

 217.  Shariat-Madar Z, Mahdi F, Schmaier AH. Identification and characterization of 
prolylcarboxypeptidase as an endothelial cell prekallikrein activator. J Biol Chem 
2002; 277:17962-9. 

 218.  Hunley TE, Tamura M, Stoneking BJ, et al. The angiotensin type II receptor tonically 
inhibits angiotensin- converting enzyme in AT2 null mutant mice. Kidney Int 2000; 
57:570-7. 

 219.  Campbell DJ, Krum H, Esler MD. Losartan increases bradykinin levels in 
hypertensive humans. Circulation 2005; 111:315-20. 

 220.  Ramkhelawon B, Vilar J, Rivas D, et al. Shear stress regulates angiotensin type 1 
receptor expression in endothelial cells. Circ Res 2009; 105:869-75. 



                                                                                                                                                 REFERENCES   

 221.  Francis SH, Corbin JD. Progress in understanding the mechanism and function of 
cyclic GMP-dependent protein kinase. Adv Pharmacol 1994; 26:115-70. 

 222.  Zagotta WN, Siegelbaum SA. Structure and function of cyclic nucleotide-gated 
channels. Annu Rev Neurosci 1996; 19:235-63. 

 223.  Hussain AS, Marks GS, Brien JF, Nakatsu K. The soluble guanylyl cyclase inhibitor 
1H-[1,2,4]oxadiazolo[4,3-alpha]quinoxalin-1-one (ODQ) inhibits relaxation of rabbit 
aortic rings induced by carbon monoxide, nitric oxide, and glyceryl trinitrate. Can J 
Physiol Pharmacol 1997; 75:1034-7. 

 224.  Brunner F, Schmidt K, Nielsen EB, Mayer B. Novel guanylyl cyclase inhibitor 
potently inhibits cyclic GMP accumulation in endothelial cells and relaxation of 
bovine pulmonary artery. J Pharmacol Exp Ther 1996; 277:48-53. 

 225.  Garthwaite J, Southam E, Boulton CL, Nielsen EB, Schmidt K, Mayer B. Potent and 
selective inhibition of nitric oxide-sensitive guanylyl cyclase by 1H-
[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one. Mol Pharmacol 1995; 48:184-8. 

 226.  Schrammel A, Behrends S, Schmidt K, Koesling D, Mayer B. Characterization of 1H-
[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one as a heme-site inhibitor of nitric oxide-
sensitive guanylyl cyclase. Mol Pharmacol 1996; 50:1-5. 

 227.  Schmidt K, Reich R, Kukovetz WR. Stimulation of coronary guanylate cyclase by 
nicorandil (SG-75) as a mechanism of its vasodilating action. J Cyclic Nucleotide 
Protein Phosphor Res 1985; 10:43-53. 

 228.  Mulsch A, Busse R, Liebau S, Forstermann U. LY 83583 interferes with the release of 
endothelium-derived relaxing factor and inhibits soluble guanylate cyclase. J 
Pharmacol Exp Ther 1988; 247:283-8. 

 229.  Mayer B, Brunner F, Schmidt K. Inhibition of nitric oxide synthesis by methylene 
blue. Biochem Pharmacol 1993; 45:367-74. 

 230.  Murad F, Mittal CK, Arnold WP, Katsuki S, Kimura H. Guanylate cyclase: activation 
by azide, nitro compounds, nitric oxide, and hydroxyl radical and inhibition by 
hemoglobin and myoglobin. Adv Cyclic Nucleotide Res 1978; 9:145-58. 

 231.  Gruetter CA, Kadowitz PJ, Ignarro LJ. Methylene blue inhibits coronary arterial 
relaxation and guanylate cyclase activation by nitroglycerin, sodium nitrite, and amyl 
nitrite. Can J Physiol Pharmacol 1981; 59:150-6. 



                                                                                                                                                 REFERENCES   

 232.  Garthwaite J, Charles SL, Chess-Williams R. Endothelium-derived relaxing factor 
release on activation of NMDA receptors suggests role as intercellular messenger in 
the brain. Nature 1988; 336:385-8. 

 233.  Gopal VK, Francis SH, Corbin JD. Allosteric sites of phosphodiesterase-5 (PDE5). A 
potential role in negative feedback regulation of cGMP signaling in corpus 
cavernosum. Eur J Biochem 2001; 268:3304-12. 

 234.  Rotella DP. Phosphodiesterase 5 inhibitors: current status and potential applications. 
Nat Rev Drug Discov 2002; 1:674-82. 

 235.  Hamet P, Franks DJ, Adnot S, Coquil JF. Cyclic nucleotides in hypertension. Adv 
Cyclic Nucleotide Res 1980; 12:11-23. 

 236.  Francis SH, Lincoln TM, Corbin JD. Characterization of a novel cGMP binding 
protein from rat lung. J Biol Chem 1980; 255:620-6.

 237.  Blount MA, Zoraghi R, Ke H, Bessay EP, Corbin JD, Francis SH. A 46-amino acid 
segment in phosphodiesterase-5 GAF-B domain provides for high vardenafil potency 
over sildenafil and tadalafil and is involved in phosphodiesterase-5 dimerization. Mol 
Pharmacol 2006; 70:1822-31. 

 238.  Vandeput F, Krall J, Ockaili R, et al. cGMP-hydrolytic activity and its inhibition by 
sildenafil in normal and failing human and mouse myocardium. J Pharmacol Exp Ther 
2009; 330:884-91. 

 239.  Takimoto E, Champion HC, Li M, et al. Chronic inhibition of cyclic GMP 
phosphodiesterase 5A prevents and reverses cardiac hypertrophy. Nat Med 2005; 
11:214-22. 

 240.  Ballard SA, Gingell CJ, Tang K, Turner LA, Price ME, Naylor AM. Effects of 
sildenafil on the relaxation of human corpus cavernosum tissue in vitro and on the 
activities of cyclic nucleotide phosphodiesterase isozymes. J Urol 1998; 159:2164-71. 

 241.  Porst H. IC351 (tadalafil, Cialis): update on clinical experience. Int J Impot Res 2002; 
14 Suppl 1:S57-S64. 

 242.  Guazzi M, Tumminello G, Di MF, Fiorentini C, Guazzi MD. The effects of 
phosphodiesterase-5 inhibition with sildenafil on pulmonary hemodynamics and 
diffusion capacity, exercise ventilatory efficiency, and oxygen uptake kinetics in 
chronic heart failure. J Am Coll Cardiol 2004; 44:2339-48. 



                                                                                                                                                 REFERENCES   

 243.  Corbin JD, Ogreid D, Miller JP, Suva RH, Jastorff B, Doskeland SO. Studies of cGMP 
analog specificity and function of the two intrasubunit binding sites of cGMP-
dependent protein kinase. J Biol Chem 1986; 261:1208-14. 

 244.  Sirotkin AV, Makarevich AV, Genieser HG, Kotwica J, Hetenyi L. Effect of four cGMP 
analogues with different mechanisms of action on hormone release by porcine ovarian 
granulosa cells in vitro. Exp Clin Endocrinol Diabetes 2000; 108:214-9. 

 245.  Butt E, Eigenthaler M, Genieser HG. (Rp)-8-pCPT-cGMPS, a novel cGMP-dependent 
protein kinase inhibitor. Eur J Pharmacol 1994; 269:265-8. 

 246.  Jackson JR, Bolognese B, Hillegass L, et al. Pharmacological effects of SB 220025, a 
selective inhibitor of P38 mitogen-activated protein kinase, in angiogenesis and 
chronic inflammatory disease models. J Pharmacol Exp Ther 1998; 284:687-92. 

 247.  Lisnock J, Tebben A, Frantz B, et al. Molecular basis for p38 protein kinase inhibitor 
specificity. Biochemistry 1998; 37:16573-81. 

 248.  Cuenda A, Rouse J, Doza YN, et al. SB 203580 is a specific inhibitor of a MAP kinase 
homologue which is stimulated by cellular stresses and interleukin-1. FEBS Lett 1995; 
364:229-33. 

 249.  Kumar S, Jiang MS, Adams JL, Lee JC. Pyridinylimidazole compound SB 203580 
inhibits the activity but not the activation of p38 mitogen-activated protein kinase. 
Biochem Biophys Res Commun 1999; 263:825-31. 

 250.  Salmon RA, Foltz IN, Young PR, Schrader JW. The p38 mitogen-activated protein 
kinase is activated by ligation of the T or B lymphocyte antigen receptors, Fas or 
CD40, but suppression of kinase activity does not inhibit apoptosis induced by antigen 
receptors. J Immunol 1997; 159:5309-17. 

 251.  Rouse J, Cohen P, Trigon S, et al. A novel kinase cascade triggered by stress and heat 
shock that stimulates MAPKAP kinase-2 and phosphorylation of the small heat shock 
proteins. Cell 1994; 78:1027-37. 

 252.  English JM, Vanderbilt CA, Xu S, Marcus S, Cobb MH. Isolation of MEK5 and 
differential expression of alternatively spliced forms. J Biol Chem 1995; 270:28897-
902. 

 253.  Pandey P, Raingeaud J, Kaneki M, et al. Activation of p38 mitogen-activated protein 
kinase by c-Abl-dependent and -independent mechanisms. J Biol Chem 1996; 
271:23775-9. 



                                                                                                                                                 REFERENCES   

 254.  Enslen H, Raingeaud J, Davis RJ. Selective activation of p38 mitogen-activated 
protein (MAP) kinase isoforms by the MAP kinase kinases MKK3 and MKK6. J Biol 
Chem 1998; 273:1741-8. 

 255.  Lee JC, Kassis S, Kumar S, Badger A, Adams JL. p38 mitogen-activated protein 
kinase inhibitors--mechanisms and therapeutic potentials. Pharmacol Ther 1999; 
82:389-97. 

 256.  Shang F, Gong X, Palmer HJ, Nowell TR, Jr., Taylor A. Age-related decline in 
ubiquitin conjugation in response to oxidative stress in the lens. Exp Eye Res 1997; 
64:21-30. 

 257.  Hung CF, Penning TM. Members of the nuclear factor 1 transcription factor family 
regulate rat 3alpha-hydroxysteroid/dihydrodiol dehydrogenase (3alpha-HSD/DD 
AKR1C9) gene expression: a member of the aldo-keto reductase superfamily. Mol 
Endocrinol 1999; 13:1704-17. 

 258.  Ono K, Han J. The p38 signal transduction pathway: activation and function. Cell 
Signal 2000; 12:1-13. 

 259.  Moi P, Chan K, Asunis I, Cao A, Kan YW. Isolation of NF-E2-related factor 2 (Nrf2), 
a NF-E2-like basic leucine zipper transcriptional activator that binds to the tandem 
NF-E2/AP1 repeat of the beta-globin locus control region. Proc Natl Acad Sci U S A 
1994; 91:9926-30. 

 260.  Moinova HR, Mulcahy RT. Up-regulation of the human gamma-glutamylcysteine 
synthetase regulatory subunit gene involves binding of Nrf-2 to an electrophile 
responsive element. Biochem Biophys Res Commun 1999; 261:661-8. 

 261.  Ishii T, Itoh K, Takahashi S, et al. Transcription factor Nrf2 coordinately regulates a 
group of oxidative stress-inducible genes in macrophages. J Biol Chem 2000; 
275:16023-9. 

 262.  Wild AC, Moinova HR, Mulcahy RT. Regulation of gamma-glutamylcysteine 
synthetase subunit gene expression by the transcription factor Nrf2. J Biol Chem 
1999; 274:33627-36. 

 263.  Buckley BJ, Marshall ZM, Whorton AR. Nitric oxide stimulates Nrf2 nuclear 
translocation in vascular endothelium. Biochem Biophys Res Commun 2003; 
307:973-9. 

 264.  Wang XZ, Ron D. Stress-induced phosphorylation and activation of the transcription 



                                                                                                                                                 REFERENCES   

factor CHOP (GADD153) by p38 MAP Kinase. Science 1996; 272:1347-9. 

 265.  Mehta D, Malik AB. Signaling mechanisms regulating endothelial permeability. 
Physiol Rev 2006; 86:279-367. 

 266.  Kumar S, McDonnell PC, Gum RJ, Hand AT, Lee JC, Young PR. Novel homologues 
of CSBP/p38 MAP kinase: activation, substrate specificity and sensitivity to inhibition 
by pyridinyl imidazoles. Biochem Biophys Res Commun 1997; 235:533-8. 

 267.  Liu J, Hughes TE, Sessa WC. The first 35 amino acids and fatty acylation sites 
determine the molecular targeting of endothelial nitric oxide synthase into the Golgi 
region of cells: a green fluorescent protein study. J Cell Biol 1997; 137:1525-35. 

 268.  Ben-Levy R, Hooper S, Wilson R, Paterson HF, Marshall CJ. Nuclear export of the 
stress-activated protein kinase p38 mediated by its substrate MAPKAP kinase-2. Curr 
Biol 1998; 8:1049-57. 

 269.  Frantz B, Klatt T, Pang M, et al. The activation state of p38 mitogen-activated protein 
kinase determines the efficiency of ATP competition for pyridinylimidazole inhibitor 
binding. Biochemistry 1998; 37:13846-53. 

 270.  Munoz L, Ramsay EE, Manetsch M, et al. Novel p38 MAPK inhibitor ML3403 has 
potent anti-inflammatory activity in airway smooth muscle. Eur J Pharmacol 2010; 
635:212-8. 

 271.  Yasuda S, Sugiura H, Tanaka H, Takigami S, Yamagata K. p38 MAP kinase inhibitors 
as potential therapeutic drugs for neural diseases. Cent Nerv Syst Agents Med Chem 
2011; 11:45-59. 

 272.  Talarek S, Listos J, Fidecka S. Effect of nitric oxide synthase inhibitors on 
benzodiazepine withdrawal in mice and rats. Pharmacol Rep 2011; 63:680-9. 

 273.  Bedford MT, Clarke SG. Protein arginine methylation in mammals: who, what, and 
why. Mol Cell 2009; 33:1-13. 

 274.  Palmer RM, Rees DD, Ashton DS, Moncada S. L-arginine is the physiological 
precursor for the formation of nitric oxide in endothelium-dependent relaxation. 
Biochem Biophys Res Commun 1988; 153:1251-6. 

 275.  Mulsch A, Busse R. NG-nitro-L-arginine (N5-[imino(nitroamino)methyl]-L-ornithine) 
impairs endothelium-dependent dilations by inhibiting cytosolic nitric oxide synthesis 



                                                                                                                                                 REFERENCES   

from L-arginine. Naunyn Schmiedebergs Arch Pharmacol 1990; 341:143-7. 

 276.  Ishii K, Chang B, Kerwin JF, Jr., Huang ZJ, Murad F. N omega-nitro-L-arginine: a 
potent inhibitor of endothelium-derived relaxing factor formation. Eur J Pharmacol 
1990; 176:219-23. 

 277.  Arnal JF, el Amrani AI, Chatellier G, Menard J, Michel JB. Cardiac weight in 
hypertension induced by nitric oxide synthase blockade. Hypertension 1993; 22:380-7. 

 278.  Bernatova I, Pechanova O, Kristek F. Mechanism of structural remodelling of the rat 
aorta during long-term NG-nitro-L-arginine methyl ester treatment. Jpn J Pharmacol 
1999; 81:99-106. 

 279.  Bernatova I, Pechanova O, Babal P, Kysela S, Stvrtina S, Andriantsitohaina R. Wine 
polyphenols improve cardiovascular remodeling and vascular function in NO-deficient 
hypertension. Am J Physiol Heart Circ Physiol 2002; 282:H942-H948. 

 280.  Bernatova I, Pechanova O, Simko F. Effect of captopril in L-NAME-induced 
hypertension on the rat myocardium, aorta, brain and kidney. Exp Physiol 1999; 
84:1095-105. 

 281.  Puzserova A, Csizmadiova Z, Bernatova I. Effect of blood pressure on L-NAME-
sensitive component of vasorelaxation in adult rats. Physiol Res 2007; 56 Suppl 
2:S77-S84. 

 282.  Suvorava T, Lauer N, Kumpf S, Jacob R, Meyer W, Kojda G. Endogenous vascular 
hydrogen peroxide regulates arteriolar tension in vivo. Circulation 2005; 112:2487-95. 

 283.  Kojda G, Cheng YC, Burchfield J, Harrison DG. Dysfunctional regulation of 
endothelial nitric oxide synthase (eNOS) expression in response to exercise in mice 
lacking one eNOS gene. Circulation 2001; 103:2839-44. 

 284.  Kojda G, Laursen JB, Ramasamy S, et al. Protein expression, vascular reactivity and 
soluble guanylate cyclase activity in mice lacking the endothelial nitric oxide 
synthase: contributions of NOS isoforms to blood pressure and heart rate control. 
Cardiovasc Res 1999; 42:206-13. 

 285.  Moreau ME, Garbacki N, Molinaro G, Brown NJ, Marceau F, Adam A. The kallikrein-
kinin system: current and future pharmacological targets. J Pharmacol Sci 2005; 99:6-
38. 



                                                                                                                                                 REFERENCES   

 286.  Sharma JN, Mohsin SS. The role of chemical mediators in the pathogenesis of 
inflammation with emphasis on the kinin system. Exp Pathol 1990; 38:73-96. 

 287.  Leeb-Lundberg LM, Marceau F, Muller-Esterl W, Pettibone DJ, Zuraw BL. 
International union of pharmacology. XLV. Classification of the kinin receptor family: 
from molecular mechanisms to pathophysiological consequences. Pharmacol Rev 
2005; 57:27-77. 

 288.  Ma JX, Wang DZ, Ward DC, et al. Structure and chromosomal localization of the gene 
(BDKRB2) encoding human bradykinin B2 receptor. Genomics 1994; 23:362-9. 

 289.  Menke JG, Borkowski JA, Bierilo KK, et al. Expression cloning of a human B1 
bradykinin receptor. J Biol Chem 1994; 269:21583-6.

 290.  Britos J, Nolly H. Kinin-forming enzyme of rat cardiac tissue. Subcellular distribution 
and biochemical properties. Hypertension 1981; 3:II-5. 

 291.  Busse R, Hecker M, Fleming I. Control of nitric oxide and prostacyclin synthesis in 
endothelial cells. Arzneimittelforschung 1994; 44:392-6. 

 292.  Regoli D, Barabe J. Pharmacology of bradykinin and related kinins. Pharmacol Rev 
1980; 32:1-46. 

 293.  Duchene J, Schanstra J, Cellier E, Bascands JL, Girolami JP. [30 years: Happy 
birthday, GPCR. The bradykinin B2 receptor: an alternative and antiproliferative 
pathway]. Nephrologie 2002; 23:39-41. 

 294.  Giannella E, Mochmann HC, Levi R. Ischemic preconditioning prevents the 
impairment of hypoxic coronary vasodilatation caused by ischemia/reperfusion: role 
of adenosine A1/A3 and bradykinin B2 receptor activation. Circ Res 1997; 81:415-22. 

 295.  Hulsmann AR, Raatgeep HR, Saxena PR, Kerrebijn KF, de Jongste JC. Bradykinin-
induced contraction of human peripheral airways mediated by both bradykinin beta 2 
and thromboxane prostanoid receptors. Am J Respir Crit Care Med 1994; 150:1012-8. 

 296.  Couture R, Harrisson M, Vianna RM, Cloutier F. Kinin receptors in pain and 
inflammation. Eur J Pharmacol 2001; 429:161-76. 

 297.  Marceau F, Hess JF, Bachvarov DR. The B1 receptors for kinins. Pharmacol Rev 
1998; 50:357-86. 



                                                                                                                                                 REFERENCES   

 298.  Duka I, Shenouda S, Johns C, Kintsurashvili E, Gavras I, Gavras H. Role of the B(2) 
receptor of bradykinin in insulin sensitivity. Hypertension 2001; 38:1355-60. 

 299.  Yusuf S, Sleight P, Pogue J, Bosch J, Davies R, Dagenais G. Effects of an angiotensin-
converting-enzyme inhibitor, ramipril, on cardiovascular events in high-risk patients. 
The Heart Outcomes Prevention Evaluation Study Investigators. N Engl J Med 2000; 
342:145-53. 

 300.  McLean PG, Perretti M, Ahluwalia A. Kinin B(1) receptors and the cardiovascular 
system: regulation of expression and function. Cardiovasc Res 2000; 48:194-210. 

 301.  Fernandes L, Fortes ZB, Nigro D, Tostes RC, Santos RA, Catelli De Carvalho MH. 
Potentiation of bradykinin by angiotensin-(1-7) on arterioles of spontaneously 
hypertensive rats studied in vivo. Hypertension 2001; 37:703-9. 

 302.  Hecker M, Bara AT, Busse R. Relaxation of isolated coronary arteries by angiotensin- 
converting enzyme inhibitors: Role of endothelium-derived kinins. J Vasc Res 1993; 
30:257-62. 

 303.  Venema VJ, Ju H, Sun J, Eaton DC, Marrero MB, Venema RC. Bradykinin stimulates 
the tyrosine phosphorylation and bradykinin B2 receptor association of phospholipase 
C gamma 1 in vascular endothelial cells. Biochem Biophys Res Commun 1998; 
246:70-5. 

 304.  Freay A, Johns A, Adams DJ, Ryan US, Van BC. Bradykinin and inositol 1,4,5-
trisphosphate-stimulated calcium release from intracellular stores in cultured bovine 
endothelial cells. Pflugers Arch 1989; 414:377-84. 

 305.  Ju H, Venema VJ, Liang H, Harris MB, Zou R, Venema RC. Bradykinin activates the 
Janus-activated kinase/signal transducers and activators of transcription (JAK/STAT) 
pathway in vascular endothelial cells: localization of JAK/STAT signalling proteins in 
plasmalemmal caveolae. Biochem J 2000; 351:257-64. 

 306.  Bae SW, Kim HS, Cha YN, Park YS, Jo SA, Jo I. Rapid increase in endothelial nitric 
oxide production by bradykinin is mediated by protein kinase A signaling pathway. 
Biochem Biophys Res Commun 2003; 306:981-7. 

 307.  Bas M, Adams V, Suvorava T, Niehues T, Hoffmann TK, Kojda G. Non-Allergic 
Angioedema. Role of bradykinin. Allergy 2007; 62(8):842-56. 

 308.  Cicardi M, Banerji A, Bracho F, et al. Icatibant, a new bradykinin-receptor antagonist, 
in hereditary angioedema. N Engl J Med 2010; 363:532-41. 



                                                                                                                                                 REFERENCES   

 309.  Bas M, Greve J, Stelter K, et al. Therapeutic efficacy of icatibant in angioedema 
induced by angiotensin-converting enzyme inhibitors: a case series. Ann Emerg Med 
2010; 56:278-82. 

 310.  Pfeffer MA, McMurray JJ, Velazquez EJ, et al. Valsartan, captopril, or both in 
myocardial infarction complicated by heart failure, left ventricular dysfunction, or 
both. N Engl J Med 2003; 349:1893-906. 

 311.  Watanabe T, Barker TA, Berk BC. Angiotensin II and the endothelium: diverse signals 
and effects. Hypertension 2005; 45:163-9. 

 312.  Cheng X, Ji Z, Tsalkova T, Mei F. Epac and PKA: a tale of two intracellular cAMP 
receptors. Acta Biochim Biophys Sin (Shanghai) 2008; 40:651-62. 

 313.  Yamamizu K, Yamashita JK. Roles of cyclic adenosine monophosphate signaling in 
endothelial cell differentiation and arterial-venous specification during vascular 
development. Circ J 2011; 75:253-60. 

 314.  Soderling SH, Beavo JA. Regulation of cAMP and cGMP signaling: new 
phosphodiesterases and new functions. Curr Opin Cell Biol 2000; 12:174-9. 

 315.  Shah AM, MacCarthy PA. Paracrine and autocrine effects of nitric oxide on 
myocardial function. Pharmacol Ther 2000; 86:49-86.

 316.  Bowen R, Haslam RJ. Effects of nitrovasodilators on platelet cyclic nucleotide levels 
in rabbit blood; role for cyclic AMP in synergistic inhibition of platelet function by 
SIN-1 and prostaglandin E1. J Cardiovasc Pharmacol 1991; 17:424-33. 

 317.  Kojda G, Hambrecht R. Molecular mechanisms of vascular adaptations to exercise. 
Physical activity as an effective antioxidant therapy? Cardiovasc Res 2005; 67:187-97. 

 318.  Steckelings UM, Larhed M, Hallberg A, et al. Non-peptide AT2-receptor agonists. 
Curr Opin Pharmacol 2011; 11:187-92. 



                                                                                                                                            PUBLICATIONS                             



                                                                                                                                            PUBLICATIONS                             



                                                                                                                               ACKNOWLEDGEMENT                           


