
INTRODUCTION

The vascular endothelium performs a side array of
homeostatic functions within normal blood vessels. Located
between the vascular lumen and the smooth muscle cells of the
vessel wall, the monolayer of endothelial cells is able to transduce
blood-borne signals, sense mechanical forces within the lumen,
and regulate vascular tone through the production of a variety of
factors (1, 2). Endothelium produces potent vasodilators such as
EDRF, prostacyclin, and endothelium-derived hyperpolarizing
factor. The most important vasodilator substance produced by
endothelial cells is an EDRF, which has been identified as a nitric
oxide (NO) (3). Endothelium derived NO has been recognized as
a pleiotropic biological mediator, regulating diverse activities
ranging from neuronal function to vasoactivity regulation (4). NO
has been identified as a neurotransmitter in both the peripheral and
central nervous systems (5). It accounts for many autonomic
responses in the cardiovascular system, as well as in the
gastrointestinal and urogenital tracts, such as regulation of blood
flow and blood pressure (6), inhibition of gastrointestinal motility

and relaxation of the urethra during the micturition reflex (7).
Especially, in vascular smooth muscle cell, NO-mediated
activation of the enzyme soluble guanylyl cyclase (sic) catalyzes
the formation of the second messenger guanosine 3',5-cyclic
monophosphate (cGMP), leading to vasorelaxation on aorta (8, 9).
In addition to its important vasodilatory function, NO also inhibits
smooth muscle cell contraction, migration, and proliferation as
well as endothelin production, platelet aggregation, and adhesion
of leukocytes to the endothelium and then prevents atherogenic
procedures (10, 11). The direct role for L-arginine in normalizing
the high blood pressure has also been known. In the healthy as
well as in patients with essential hypertension, treatment with L-
arginine causes a rapid reduction of systolic and diastolic blood
pressures (12).

Mantidis ootheca (Sang Piao Xiao) is a Pinyin transliteration
referring to the oothecae, or egg case. According to the
Shennong BencaoJing (The Classic of Herbal Medicine and
Shen-nung Pen-tsao Ching), Mantidis ootheca regulates
urination and the water passageways (13). It has been used in
traditional medicine to treat incontinence, frequent urination,
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Mantidis ootheca (Sang Piao Xiao) is well known mantis eggs in a foamy pouch. The purpose of the present study was
to investigate the underlying cellular mechanisms of the nitric oxide (NO)-releasing property of the aqueous extract of
Mantidis ootheca (AMO) in rat aorta and vascular endothelial cells. AMO was examined for its vascular relaxant effect
in isolated phenylephrine-precontracted rat thoracic aortic rings. The roles of the nitric oxide (NO) signaling in the
AMO-induced effects were tested in human umbilical vein endothelial cells (HUVECs). HUVEC treated with AMO
produced higher amount of NO compared to control. However, AMO-induced increases in NO production were blocked
by pretreatment with NG-nitro-L-arginine methylester (L-NAME) or wortmannin. AMO increased in phosphorylation
levels of endothelial nitric oxide synthase (eNOS) and Akt in HUVECs, which were attenuated by a NOS and Akt
inhibitors. In aortic ring, AMO-induced dose-dependent relaxation of phenylephrine-precontracted aorta was abolished
by removal of functional endothelium. Pretreatment with L-NAME, 1H-[1,2,4]-oxadiazolo-[4,3-alpha]-quinoxalin-1-one
(ODQ), and KT5823 inhibited the AMO-induced vasorelaxation. Similarly, wortmannin and LY-294002, an inhibitors
of the phosphatidylinositol 3-kinase (PI3K), an upstream signaling molecule of eNOS, attenuated the AMO-induced
vasorelaxation. Moreover, AMO-induced increases in cGMPproduction were blocked by pretreatment with L-NAME
or ODQ. The vasorelaxant effect of AMO was attenuated by tetraethylammonium, 4-aminopyridine, and glibenclamide.
We conclude that AMO relaxed vascular smooth muscle via endothelium-dependent activation of PI3K/Akt-mediated
NO-cGMP-PKG signaling pathway and possible involvement of K+ channel.
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cloudy urine as it to the kidneys (14). Also, Mantidis ootheca
increased the index of testis and thymus gland, and has an
antidiuretic, decrease the content of lipid peroxidation in liver of
the hypercholesterolemia rats, and has an antidiuretic effect (15).

However, to the best of our knowledge, the effect of
Mantidis ootheca on vascular endothelial cell has not yet been
defined. Therefore, the purpose of the present study was to
investigate action mechanism of an aqueous extract of Mantidis
ootheca (AMO). We used cultured human umbilical vein
endothelial cells (HUVECs) for determine whether AMO elicits
the production of NO. Furthermore, we examined the vascular
relaxant activity of AMO in thoracic aortic ring.

MATERIALS AND METHODS

Reagents

Acetylcholine chloride (ACh), phenylephrine HCl (PE), NG-
nitroarginine methyl ester (L-NAME), 4-aminopyridine,,
glibenclamide, 1H-[1,2,4]-oxadiazole-[4,3α]-quinoxalin-1-one
(ODQ), LY-294002, tetraethylammonium (TEA), (±)-
propranolol HCl and 3-isobutyl-1- methylxanthine (IBMX) were
purchased from Sigma Chemical Co. (St. Louis, MO, USA). 4-
aminopyridine and KT5823 were purchased from Tocris
Bioscience Chemical Co. (Missouri, USA). Acetylcholine,
phenylephrine, L-NAME, IBMX, and TEA were dissolved in
distilled water. Stock solutions of indomethacin, ODQ,
wortmannin, LY-294002, KT5823, glibenclamide, propranolol
and 4-aminopyridine were dissolved in dimethylsulfoxide
(DMSO); working solutions were made in Krebs solution.
Control experiments demonstrated that the highest DMSO level
(0.2%) had no effect on vascular smooth muscle contraction. buy
a thing from Sigma Chemical Co. (St.Louis, MO, USA).

Preparation of extract of Mantidis ootheca

Mantidis ootheca was perchased from the Hanyakjaemart
(Handan Shi of Hebei Province, China, 2015). Mantidis ootheca
(200 g) was extracted with 2Lof boiling distilled water at 100°C
for 2 hours. The aqueous extract was centrifuged at 2500 rpm for
20 min at 4°C and filtered with Whatman No.2 filter paper, and
then concentrated using rotary evaporator. The aqueous extract
(10.3 g, HBG161-01) was lyophilized using freeze-drier and
used in this experiment.

Cell cultures and assessment of cell viability

Primary cultured HUVEC were purchased from Gibco
Cascade, which contains 2.5% fetal bovine serum and growth
supplements such as recombinant epidermal growth factor
(rEGF), VEGF, human fibroblast growth factor-basic, ascorbic
acid, human recombinant insulin-link growth focator,
hydrocortisone, heparin, gentamicin and amphotericin. To
determine cell viability, MTT (20 µl) and AMO (0 – 500 µg/ml)
was added to HUVECs (5 × 105 cells/well) in 6-well plates
suspension for 4 hours. Optical density (OD) of each culture
well was measured usiong a microplate reader at 590 nM
(Multiskan, Thermo Labsystems Inc, Franklin, MA). The OD in
control cells was taken as 100% of viability.

Intracellular nitric oxide and nitrite production

The fluorescent probe, DAF-FM Diacetate, was used to
determine the intracellular generation of NO. The confluent
HUVEC in the 6 well culture plates were pretreated with DAF-
FM for 1 hour. After removing excess probe from the wells, the

HUVEC were treated with AMO for 30 min. The fluorescence
intensity was measured by spectrofluorometer (Infinite F200
pro, TECAN) and examined under a fluorescence microscope
(Eclipse Ti, Nikon).

Preparation of vascular tissues

The animal procedures were in strict accordance with the
National Institute of Health Guide for the Care and Use of
Laboratory Animals and were approved by the Institutional
Animal Care and Utilization committee for Medical Science of
Wonkwang University. Male Sprague-Dawley (S.D.) rats were
purchased from Samtako, Inc. (OSan, Korea). The thoracic
artery was isolated from male Sprague-Dawley rats weighting
220 – 280 g, carefully dissected from surrounding fat and
connective tissue, and cut into 3-mm-long circular segments. All
vessel segments were immediately placed in Krebs-Ringer
bicarbonate solution, aerated with 95% O2 and 5% CO2. The
thoracic aorta were rapidly and carefully dissected and placed
into ice-cold Krebs-Ringer bicarbonate solution (pH 7.4)
containing 118 mM NaCl, 4.7 mM KCl, 1.1 mM MgCl, 1.2 mM
KH2PO4, 1.5 mM CaCl2, 25 mM NaHCO3, and 10 mM glucose.
All dissecting procedures were done with extreme care to protect
the endothelium from inadvertent damage.

Recording of isometric vascular tone

The aortic rings were suspended by means of two L-shape
stainless-steel wires inserted into lumen in a tissue bath
containing Krebs solution (pH 7.4) at 37°C, while being
continuously bubbled with 95% O2, 5% CO2. The baseline load
placed on the aortic rings was 1.0 g, and the changes in
isometric tension were recorded using a force-displacement
transducer (Grass FT03, Quincy, MA, U.S.A.) connected to a
Grass polygraph recording system (Model 7E). In the first set of
experiments, the aortic rings were contacted with phenylephrine
(PE, 1 µM) to obtain maximal response. Once the maximal
response to PE has been obtained acetylcholine (Ach, 1 uM)
was treated as a single concentration to determine the
endothelial cell condition. After confirming the vascular
condition, the aortic rings were washed every 10 min with
Krebs solution until the tension returned to the basal level. The
concentration-dependent response curve to AMO (1 to 100
µg/ml) was performed in aortic rings contracted by PE. The
rings were exposed to various modulating agents for 20 min
prior to exposure to PE, and then vascular relaxation was
carried out by cumulative addition of AMO (1 to 100 µg/ml).
The effect of vehicle, 0.1% dimethylsulfoxide (DMSO), was
also tested. After each test, the arterial rings were washed three
times with fresh Krebs-Ringer solution and allowed for 30 min
to equilibrate.

Measurements of cyclic GMP

The levels of cyclic GMP(cGMP) in aortic tissues were
measured by the direct cGMPELISA kit (Enz, catalog no.
ADI-900-014, Farmingdale, NY, USA) according to the
manufacturer's instruction. Collecting samples of the thoracic
aorta isolated from healthy rats for 30 min in Krebs-Ringer
solution gassed with 95% O2 – % CO2, rings were incubated in
5 ml of fresh Krebs-Ringer solution containing at constant
temperature water bath (37°C). The vessels were then allowed
to equilibrate for an additional 5 min before addition of 3-
isobutyl-1-methylxanthine (IBMX, 10 mM) and PE (1 µM).
After the rings were subjected to AMO in the presence or
absence of modulators of cGMPproduction for 4 min,
reactions were stopped by freezing the tissues at liquefied N2.

216



Results are expressed as picomoles of cGMPper milligram of
total protein.

Western blot analysis

The arterial rings were homogenized with a buffer
containing protein extraction solution (RIPA, Elpis Biotech,
Daejeon, Korea) supplemented with sodium fluoride (NaF, 1 M)
and sodium orthovanadate (Na3VO4, 0.2 M). The homogenates
were then centrifuged at 1300 rpm for 10 min at 4°C. The
protein (30 µg) of aortic rings from rats was separated by 10%
sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) and transferred electrophoretically to
nitrocellulose membranes using a Mini-Protean II (Bio-Rad
Laboratories, Hercules, CA, USA). Membranes were blocked
with 5% non-fat skim milk powder (Becton Dickinson, Le Pont-
De-Claix, France) in 0.5% Tween 20-TBS for 1 hour, and then
incubated primary antibodies to Akt and phosphorylated Akt or
eNOS and phosphorylated Akt or β-actin (Santa Cruz
Biotechnology, CA, USA) at final dilution of 1:1000 overnight,
4°C. The blot was washed several times with 0.05% Tween 20-
TBS and incubated with the appropriate horseradish
peroxidase-conjugated secondary antibody for 1 hours. The
membrane was washed several times with 0.05% Tween 20-
TBS and then detected by enhanced chemiluminescence
(Amersham Lab, Buckinghamshire, England) procedure. The
protein expression levels were determined by analyzing the
signals captured on nitrocellulose membrane (Millipore, MA,
USA) using a Chemi Doc image analyzer (Bio-Rad
Laboratories, Hertfordshire, UK).

Statistical analysis

Vasorelaxant responses are manifestated as percentage
relaxation from PE (1 µM) precontraction production.
Significant difference was compared using repeated measures
ANOVA followed by Bonferroni's multiple-comparison test.
Student's t-test for unpaired data was also applied. Statistical
significance was defined as P< 0.05. The results are given as
means ± S.E.M.

RESULTS

Aqueous extract of Mantidis ootheca stimulates the production
of nitric oxide in human umbilical vein endothelial cells

The fluorescence intensity of adhesive HUVEC cells was
monitored by fluorescence microscopy, there was a significant
increase in the level of NO production treated with AMO (50 and
200 µg/ml) compared to the control (Fig. 1). Pretreatment with
L-NAME (100 µM), a nonselective inhibitor of NOS, and
wortmannin (0.1 µM), an inhibitor of phosphoinositide 3-kinase
(PI3K), significantly decreased the NO produced to AMO-
induced HUVEC (P< 0.01). AMO-induced NO production was
inhibited by L-NAME and wortmannin, suggesting that this
effect is mediated by Akt/NO pathway.

Aqueous extract of Mantidis ootheca -induces phosphorylation
of Akt and endothelial nitric oxide synthase in human umbilical
vein endothelial cells

To further characterize the eNOS activation by AMO in
vasorelaxation, the change in the PI3-kinase/Akt pathway was
traced in HUVECs. The phosphorylation levels of Akt (56 kDa)
and eNOS (140 kDa) were assessed in HUVECs using Western
blot analysis. First, we examined the activation status of Akt and
eNOS after AMO stimulation. The levels of phosphorylation
were significantly increased with AMO. However, the effects of
AMO on the phosphorylation levels of Akt and eNOS were
abolished by pretreatment of cells with PI3-kinase/Akt
inhibitors, wortmannin (0.1 µM) (Fig. 2), suggesting that PI3-
kinase/Akt pathway mediates AMO-induced eNOS
phosphorylation.

Effects of aqueous extract of Mantidis ootheca on the vascular
reactivity and cGMP levels in thoracic aortic rings

AMO relaxed the phenylephrine (PE, 1 µM) precontracted
thoracic aorta in an endothelium-dependent manner (Fig. 3A).
Effect of AMO-induced vascular relaxation after removal of
endothelium from the thoracic aorta tissue was measured.
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Fig. 1. Effect of AMO stimulates the production of NO in human umbilical vein endothelial cells (HUVECs). Effects of AMO were
tested in the HUVECs treated with L-NAME (100 µM) or wortmannin (0.1 µM). (A) HUVECs were pretreated with L-NAME (d, e,
and f) or wortmannin (g, h, and i) and then stimulated with AMO. Control (a), AMO of 50 µg/mg (b), AMO of 200 µg/mg (c), L-NAME
(d), L-NAME + AMO 50 µg/ml (e), L-NAME + AMO 200 µg/ml (f), wortmannin (g), wortmannin + AMO 50 µg/ml (h), wortmannin
+ AMO 200 µg/ml (i). (B) The fluorescence intensity of adherent HUVEC cells were monitored by fluorescence microscopy. Values are
the mean ± S.E. of six independent experiments with triplicate dishes. **P< 0.01 versus control; ##P< 0.01 versus AMO.
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Endothelium-denudation completely abolished the AMO-
induced vasorelaxation (Fig. 3A). Incubation of vascular
tissues with AMO induced the production of cGMPin a dose-
dependent manner (Fig. 3B). Furthermore the effect of
KT5823 (0.1 µM), selective inhibitor of cGMP-dependent
protein kinase (PKG), was measured. Pretreatment with
KT5823 completely abolished the AMO-induced
vasorelaxation (Fig. 3C).

Effects of nitric oxide synthase and soluble guanylyl cyclase
inhibition on aqueous extract of Mantidis ootheca-induced
vascular reactivity and cGMP levels in thoracic aortic rings

To test the involvement of NO in the AMO-induced
vasorelaxation, the effect of L-NAME (10 and 100 µM), a
nonselective inhibitor of NOS, was measured. Pretreatment with
L-NAME completely abolished the AMO-induced
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Fig. 3. Effects of AMO on vascular tension and cGMPlevels and its modulation by endothelial denudation and inhibition of protein kinase
G activity in rat thoracic aortic rings. (A) Phenylephrine-precontracted endothelium-intact (+, endo) or endothelium-deduced ( –, endo)
thoracic aortic ring. (B) Effect of AMO (1 mg/ml) on cGMPproduction in the thoracic aortic tissues with functional endothelium in a
dose-dependent manner. (C) Effects of KT5823 (0.1 µM) on AMO-induced vascular relaxation. Each value shows mean ± S.E. **P<
0.01, ***P < 0.001 versus control; #P< 0.05, ##P< 0.01, ###P< 0.001 versus vehicle (AMO).

Fig. 2. AMO causes a concentration-dependent phosphorylation of eNOS (A) at Ser1177 and Akt (B) at Ser473 in endothelial cells.
Thereafter, the level of p-Akt and p-eNOS was determined by Western blot analysis. The blots are representative of three independent
experiments and densitometric quantification of eNOS (A) or Akt (B) expression. Values are the mean ±S.E. of 3 separate experiments.
**P < 0.01 versus control; ##P< 0.01 versus AMO.
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vasorelaxation (Fig. 4A). Because the AMO-induced
vasorelaxation was associated with NOS, its downstream
signaling was defined. Pretreatment with ODQ (1 and 10 µM), a
selective sGC inhibitor, completely abolished the AMO-induced
vascular relaxant response of thoracic aortic rings (Fig. 4B). To
further define the AMO-induced vasorelaxation, changes in
cGMP levels were measured in PE-pretreated thoracic aortic
rings. L-NAME and ODQ completely blocked the AMO-

induced increase in cGMPlevels (Fig. 4C). These findings
indicate that AMO induces vascular relaxation and also that
activation of endothelium-dependent eNOS-sGC-cGMP-PKG
signaling is involved in the AMO-induced vasorelaxation.

Role of PI3K/Akt signaling signaling on aqueous extract of
Mantidis ootheca-induced vascular reactivity and increase in
cGMP levels
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Fig. 4. Effects of L-NAME or ODQ on the AMO-induced vasorelaxation, and increases in cGMPlevels and phosphorylated eNOS
expressions. (A) Effects of L-NAME (100 µM) on AMO (1 mg/ml)-induced vasorelaxation. (B) Effects of ODQ (10 µM) on AMO-
induced vasorelaxation. (C) Effects of L-NAME and ODQ on AMO-induced increase in cGMPlevels. (D) Effects of L-NAME on
AMO-induced changes in phosphorylated eNOS expressions. ***P< 0.001 versus control; #P < 0.05, ##P < 0.01, ###P < 0.001 versus
vehicle (AMO).

Fig. 5. Effects of wortmannin and LY294002 on the AMO-induced vasorelaxation, and increases in cGMPlevels and phosphorylated
Akt expressions. (A) Effects of wortmannin (0.1 µM) or LY294002 (1 µM) on AMO-induced vasorelaxation. (B) Effect of wortmannin
on AMO-induced increase in cGMPlevels. (C) Effects of wortmannin on AMO-induced changes in phosphorylated Akt expressions.
Upper panels, Western blot of Akt and phosphorylated Akt (pAkt), β-actin molecules used as an internal standard; middle and lower
panels, densitometric expression (% changes) of Western blot. *P< 0.05, ***P < 0.001 versus control; #P < 0.05, ##P < 0.01, ###P <
0.001 versus vehicle (AMO).
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To define the role of PI3K/Akt signaling on the AMO-induced
vasorelaxation, effect of wortmannin (0.1 µM), an inhibitor of
phosphoinositide 3-kinase (PI3K), or LY294002 (1 µM), a highly
selective inhibitor of PI3 kinase, was tested. Pretreatment with
wortmannin and LY294002 completely abolished the AMO-
induced vasorelaxation (Fig. 5A). Similarly, wortmannin blocked
the AMO-induced increase in pAkt levels and cGMPlevels (Fig.
5B and 5C). These data suggest that activation of the PI3K/Akt
signaling is involved in the AMO-induced vasorelaxation.

Effects of K+ channel blockers on aqueous extract of Mantidis
ootheca-induced vasorelaxation

Effects of K+ channel inhibitors on the AMO-induced
vasorelaxation were tested. Pretreatment of thoracic aortic rings
with TEA (100 µM) and 4-AP(100 µM), non-selective K+

channel inhibitors, significantly attenuated the AMO-induced
vasorelaxation (Fig. 6A). Furthermore, glibenclamide (10 µM),
a selective adenosine triphosphate (ATP)-sensitive K+ (K+

ATP)
channel blocker, attenuated the AMO-induced vasorelaxation
(Fig. 6B). These data indicate that activation of K+ channels,
especially, K+ ATP channels, are involved in the AMO-induced
vasorelaxation.

DISCUSSION

We demonstrated here that AMO induces vasorelaxation via
endothelium-dependent eNOS-sGC-cGMP-PKG signaling in the
vascular smooth muscle cells. Importantly, the present findings
further indicate that AMO-induced vasodilatation was associated
with an accentuation of NO production via the PI3K/Akt-
dependent activation of eNOS by phosphorylation. Our results
provide a molecular mechanism of AMO on the cardiovascular
system. PI3/Akt pathway is an important upstream mediator of NO
production (16). It was reported that eNOS is regulated by
endothelium PI3K/Akt signaling (17, 18). In addition, several
natural products have been reported to increase eNOS expression
(19, 20). We also found that the increase of expression of p-
AKT ser473 and p-eNOSser1117 and NO production by AMO. Our

results indicated that AMO activates PI3K/Akt signaling pathway
to elevate eNOS expression for several reasons: Akt
phosphorylation at Ser-473 was stimulated by AMO, whereas
enhanced eNOS phosphorylation was almost completely
eliminated in the presence of PI3K/Akt inhibitor. Therefore, the
activation of PI3K/Akt signaling pathway is crucial in the
endothelial NO release system induced by AMO. More
importantly, a removal of functional endothelium abolished this
relaxant response to AMO, suggesting that the vasorelaxation
caused by AMO was endothelium-dependent. Originally identified
as EDRF, NO is expressed in vascular endothelial cells and plays
an important role in the regulation of vascular tone (3). Recent
study has shown that NO increases endothelial cell function and
reduces inflammation in hypertensive rats with diabetes (21). To
verify the involvement of endothelium-derived vasodilators, the
effect of various inhibitors on AMO-induced vascular relaxation
were examined. Our results showed that pretreatment of arterial
tissues with L-NAME and ODQ, abolished the AMO-induced
vascular relaxation. Relaxation of vascular smooth muscle by the
NO-cGMPsignaling involves a sequence of steps (22). Moreover,
AMO-induced increases in cGMPproduction were abolished by
pretreatment with L-NAME or ODQ in arterial tissues, suggesting
a significant role of the endothelium/NO-cGMPsignaling in AMO-
induced vascular relaxation. It is well known that many
vasodilators increase both cGMPproduction for vascular
relaxation (23). In parallel, the present study showed that
wortmannin significantly attenuated the AMO-induced
vasorelaxation and increases in cGMPlevels and pAkt expressions.
Many compounds are known to activate receptors on the smooth
muscle cells that couple via Gs-proteins to guanylyl cyclase. This
lead to an increase in intracellular cGMPproduction and a
subsequent activation of cGMP-dependent PKG (24). Pretreatment
of vascular tissues with KT5823 attenuated the AMO-induced
vascular relaxant response in thoracic aorta. Therefore, suggesting
that AMO relaxes vascular smooth muscle via activation of Akt-
eNOS-sGC-cGMP-PKG signaling. K+ channels play an essential
role in NO synthesis and release in endothelial cells (25, 26). NO
is known to cause membrane hyperpolarization by activating
adenosine triphosphate (ATP)-sensitive K+(KATP) channel in the
vascular smooth muscle (27). Our results indicated that K+
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Fig. 6. Effect of K+ channel
inhibitors on AMO-induced
vascular relaxation. (A) Effects of
TEA (100 µM) or 4-AP(100 µM)
on AMO-induced vascular
relaxation. (B) Effects of
glibenclamide (1 µM) on AMO-
induced vascular relaxation. #P <
0.05, ##P < 0.01, ###P < 0.001
versus vehicle (AMO).
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channels play an important role at least in part, in the AMO-
induced vascular relaxation since it was significantly inhibited by
TEA, 4-aminopyridine, and glibenclamide. Although we do not
have pure compound to explain the vasorelaxation, AMO showed
clear acute hypotensive effect in anesthetized SD rats. Hence, the
current study has provided further cellular insight to the
vasoprotective effect of AMO and reinforces the use of this
traditional medicinal herb in the treatment of hypertension.

Taken together, the present study demonstrates that Mantidis
ootheca relaxes vascular smooth muscle via endothelium-
dependent activation of through the PI3K/Akt-mediated NO-
sGC-cGMP-PKG signaling, possible involvement of K+ channel.
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