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Background: Most cardiovascular troubleshot ultimately result of endothelial dysfunction-induced
hypertension, an intractable problem in modern medicine. Fagara tessmannii, a shrub of the African
Accepted: 11 September, 2020 rainforests found in Cameroon is traditionally used to treat heart diseases and hypertension. This study
Published: 30 September, 2020 aimed to evaluate the preventive effects of the aqueous extract of F. tessmannii (AEFT) on arterial
Keywords: hypertension induced by NC-Nitro-L-arginine-methyl ester (L-NAME).

Methods: Male Wistar rats received saline (5 mL.kg?, intraperitoneally) or L-NAME (25 mg.kg™;
intraperitoneally), L-NAME + AEFT (100 or 200 mg.kg*; orally) or captopril (20 mg.kg™; orally) for three
weeks. Then, blood and pulse pressures (BP and PP), heart rate, lipid profile, kidney, liver and heart function
markers and oxidative status were evaluated.

Results: AEFT (100 and 200 mg.kg™) prevented the increase in BP (p < 0.001), PP (p < 0.01), and heart
rate (p < 0.05) induced by L-NAME. The extract has suppressed the decline of weight gain, visceral fat and
triglyceridemia, decreased total cholesterol, increased HDL-cholesterol, and significantly reduced
(p < 0.001) atherogenic and coronary risk indicators. AEFT also improved the liver, kidney and heart
markers, nitrites levels and prevented TBARS enhancement as compared to the hypertensive group. The
remodeling of the media and fibrosis process in coronaries were also prevented by the extract.
Conclusion: These results suggest that AEFT can prevent endothelial dysfunction-induced hypertension,
dyslipidemia and associated atherogenic risks, and oxidative stress induced by L-NAME.
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Hypertension, named “silent killer” is defined as blood pressure (BP) of
140/90 mm Hg or higher, and widely known as the first risk factor for
CVDs and produces substantial morbidity and mortality. The worldwide

Introduction

The main causes of noncommunicable diseases (NCDs) deaths have

been increasing and reaching pandemic proportions in both developed
and incoming countries [1]. Most cardiovascular troubleshot ultimately
result of endothelial dysfunction-induced hypertension, an intractable
problem in modern medicine. Elevated cardiovascular risk factors lead
to a steady increase in cases of cardiovascular diseases (CVDs) including
angina, myocardial infarction, heart and kidney failures, stroke, coronary
and peripheral artery diseases, and abdominal aortic aneurysm [2].

prevalence of hypertension in the adult global male and female
population was estimated in 2014 at 24.0 and 20.5 % respectively [3].

The causes of increased BP are unknown in nearly 95 % of cases [4].
Endothelial dysfunction was found in humans as well as in various
commonly employed animal experimental models of arterial
hypertension [5]. The experimental model of Nw-nitro-L-arginine
methyl ester (L-NAME) induced or “NO-deficient hypertension” was
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established to investigate not only the role of nitrite oxide (NO) in
vascular function and BP regulation but also in the maintenance of
homeostasis in the whole cardiovascular system [5, 6]. Uncontrolled
higher BP is responsible for stroke, coronaries diseases, heart and renal
failures, and blindness which leads to premature death and morbidity in
the world, which constitutes a heavy and economic burden [7]. The risk
of NCDs in adults declined from 22 % in 2000 to 19 % in 2012. Reducing
key risk factors as well as hypertension has become the cornerstone to
enhance and propel the actual alarming slowdown in the average
annualized rate of decline in NCDs mortality so that it can attempt target
for a one-third reduction in premature mortality from NCDs by 2030 [8-
10]. Thus, it is necessary for the development of new and safer therapies
against hypertension [11]. There are many traditional medicinal plants
used in the management of hypertension and/or its complications,
through their proved benefits hypotensive and vasoactive activities [12,
13]. and due to their content in antioxidant compounds [14].

Fagara tessmannii, the African rainforests, is used in folklore medicine
for the treatment of infertility, uterine leiomyoma, sexual weakness and
heart diseases [15, 16]. Their properties against inflammation/pain,
oxidative stress, and cancer virus and bacteria were proved [17-19].
Some metabolites isolated from Fagara sp have shown cytotoxic,
molluscicidal, anticonvulsant, anti-sickling, anaesthetic, antibacterial,
anti-hypertensive, and anti-inflammatory activities [20]. Fagara
tessmannii has shown the beneficial effects on cardiovascular risks
related to obesity [21]. No scientific data is available concerning the
effects of this plant on typical essential hypertension. Hence, this study
was focused on evaluating the protective effects of F. tessmannii on L-
NAME-induced hypertension, dyslipidemia, coronary risk and target
organ damage in rats.

Materials and Methods
I Chemicals

NC -nitro-L-arginine methyl ester (L-NAME) was supplied from Sigma
Aldrich chemical co (St. Louis, MO, USA), heparin choay from Sanofi-
Aventis (France). Reagents for ions’ quantification were obtained from
Biolabo (France). Captopril was obtained from Sandoz (Holzkirchen,
Germany).

11 Preparation of the Extract

Fresh F. tessmannii stem barks were collected at Diang, Bertoua (East
Region, Cameroon) in December 2016. The plant was authenticated as
compare to the voucher sample registered under the No. 1490/SRFK
deposited at the Cameroon National Herbarium. The powdered sample
(500 g) of air-dried stem bark was introduced into 5 L of distilled water
and boiled for 15 minutes. The decoction obtained was dried in drying-
cupboard (45 °C). A crude extract powder (F. tessmannii extract,
80.47 g) was obtained, giving a yield of 16.09 % (w/w).

111 Animals

The preventive effects were carried out with twenty-five males Wistar
rats aged 10-12 weeks, weighing on average 210 g. Animals housed in
collective plexiglass cages at the animal house of the Department of
Animal Biology and Physiology, Faculty of Science, University of
Yaoundé I, Cameroon under controlled conditions of light (light/dark
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cycles of 12/12 hours) at 22+5°C temperature. All experimental
procedures were approved by the Cameroon National Ethical Committee
(authorization number FW-IRB00001954). Investigations using
experimental animals were conducted following the internationally
accepted principles for laboratory animal use and care of the US
guidelines (NIH publication #85-23, revised in 1985).

IV Experimental Design and Induction of Hypertension

To assess the preventive effects of F. tessmannii, hypertension was
induced by intraperitoneal injection of L-NAME, 25 mg.kg™.day?,
during 21 days [22]. Rats were randomly divided into five groups of five
animals (n = 5) receiving daily in addition to saline (5 mL.kg?) or L-
NAME (control and hypertensive groups), different oral treatments as
follow: vehicle (control and hypertensive groups), plant extract (100 and
200 mg.kg?; Ft100 and Ft200 groups) and captopril (20 mg.kg™;
Capto 20 group). All animals had free access to standard diet and tap
water ad libitum. During the experimental period, body weight was
assessed.

V Hemodynamic Parameters Recording

At the end of the experimental period, rats were anaesthetized by
intraperitoneal injection of ethyl-carbamate (1.5 g.kg* body weight). A
tracheotomy was performed to facilitate spontaneous breathing, and a
polyethylene catheter was inserted into the right femoral vein to allow
bolus injection of heparin (30 Ul) to prevent intravascular blood clotting.
Arterial BP, pulse pressure and heart rate were measured using the direct
method as previously described [23]. Briefly, a polyethylene catheter
connected to a pressure transducer (RX 104A, BIOPAC Systems Inc.,
California, USA) was inserted into the left carotid artery for continuous
monitoring of BP, using the Biopac acgknowledge data acquisition
analysis software. The values of hemodynamic parameters were
monitored after stabilization for at least 30 min.

VI Biochemical Analysis

Blood samples were collected after hemodynamic measurements on
anaesthetized rats, through cardiac puncture. The blood samples were
centrifuged at 3000 rpm for 10 min to obtain the serum. The serum
biochemical assays were made using fortress diagnostic kits, UK. Tissue
nitrites concentration was assessed using the reference method [24].
Malondialdehyde, proteins, catalase activity and reduced glutathione
were also evaluated [25-28].

VII Histological Analysis

For microscopic evaluation, parts of the investigated aorta and heart
were fixed in 10 % formalin for 7 days and embedded in paraffin for
microscopical examination under routine laboratory procedure.
Duplicates paraffin sections of 4 um were prepared and stained with
hematoxylin and eosin (H&E) and Aniline blue/Fuchsine acid/Orange
G (AFOG)-Trichrome for histological examination.

VIII Data Management and Statistical Analysis
Index of coronary risk and Atherogenic were calculated [29]. Values
were reported as mean + sem. Statistical analysis was made using one-

way or two-way analysis of variance (ANOVA) followed by Tukey’s or
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Bonferroni’s posthoc tests when appropriate. p < 0.05 was considered
statistically significant. GraphPad Prism (version 8.0.1) software was
used for all analyses.

Results
| Effect of F. tessmannii on Body Weight Variation

Intraperitoneal injection of L-NAME first induced stunted growth until
day 6 then, a weight loss from day 8 and maintained at around 3 % until
the end of the experiment creating a growth lag of 18.22 % (p < 0.001)
compared to the control group (Figure 1). Concomitant administration
of Fagara tessmannii extract or captopril has any time avoided this
growth arrest and weight loss.

18
&
T 12
=
-
=
i 6
- ok
=
e
= 0
4
< Control
2 6 Hyper
—o— ME + Capto 20 mg g™
o NAME + Fr100 mgl
=©= [ -NAME + Ft2oo mghkg
0 G 12 18 Days

Figure 1: Effect of F. tessmannii (Ft) on body weight. Each point
represents means + sem, n = 5. Ft 100 and 200: Fagara tessmannii (100
and 200 mg.kg?); capto 20: captopril 20 mg.kg™; ***p <0.001 as
compared to the control group.
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Figure 2: Effect of F. tessmannii on A) systolic blood pressure B)
diastolic blood pressure C) pulse pressure and D) heart rate. Values are
expressed as means = sem, n=5. Ft 100 and 200: Fagara tessmannii
(100 and 200 mg.kg?); Capto 20: captopril 20 mg.kg?; +p <0.05,
++p < 0.01 and +++p < 0.001 versus control; *p < 0.05, **p < 0.01 and
***p <0.001 versus hypertensive (one-way ANOVA & Turkey’s
posthoc test).
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Il Effect of Aqueous Extract of Fagara tessmannii on
Hemodynamic Parameters

Figure 2 summarizes the effect of F. tessmannii aqueous extract on
hemodynamic parameters. Administration of L-NAME resulted in
hypertension in rats: it significantly brings up to 188.65+5.57 mm Hg vs
100.85+7.30 in the control group for systolic blood pressure
(SBP);159.81+6.22 mm Hg vs 73.84+10.18 in the control group for
diastolic blood pressure (DBP) and increased pulse pressure (24.46 %)
and heart rate (13.17 %, p < 0.01). Treatment with F. tessmannii (100
and 200 mg.kg™?) significantly inhibited the increase in SBP to more than
89.28 % (p < 0.001) and DBP to more than 78.52 % (p < 0.001). Unlike
captopril, the extract completely abolished the increase in heart rate and
pulse pressure induced by L-NAME better, the extract lowered the pulse
pressure by 26.81 % and 21.41 % respectively for the doses of 100 and
200 mg.kg™* as compared to control rats.
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Figure 3: Effect of F. tessmannii on lipid profile. Each histogram
represents mean + sem, n=5; F: Fagara; +p < 0.05, ++p <0.01 and
+++p <0.001 as compared to control; *p <0.05, **p<0.01 and
***n <0.001 as compared to L-NAME-induced hypertensive rats
according to one-way ANOVA followed by Tukey Kramer’s posthoc
test.

111 Effect of Aqueous Extract of Fagara tessmannii on L-NAME-
Induced Dyslipidemia

The administration of L-NAME for 21 days significantly decreased
visceral fat and serum triglyceride levels in rats. An increase in serum
total cholesterol, atherogenic index (p <0.001), and coronary risk
(p < 0.001) have been observed (Figure 3). The concomitant treatment
with F. tessmannii extract prevented this L-NAME-induced fat and
triglycerides lowering. Fagara extract had thwarted the increase of total
cholesterol and enhanced HDL-cholesterol. Therefore, the extract (100
and 200 mg.kg™) significantly reduced (p <0.001) the increase of
coronary risk and atherogenic index related to L-NAME administration.
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IV Protective Effect of Fagara tessmannii on the Liver, Kidney,
and Heart Damage

Rats receiving only L-NAME exhibited significantly increase serum
levels of proteins, albumin and creatinine, and an increase of some
enzyme activities especially y-glutamyl transpeptidase, alanine
transferase, alkaline phosphatase, and lactate dehydrogenase as
compared to those receiving vehicle (control) (Table 1). These rises were

Table 1: Effect of F. tessmannii on hepatic, kidney and cardiac markers.

significantly inhibited by Fagara tessmannii aqueous extract.
Simultaneous treatment with F. tessmannii prevented the lactate
dehydrogenase increase of 56,78 % (p < 0.01) and 55.98 % (p < 0.05),
respectively at the doses of 100 and 200 mg.kg™. F. tessmannii aqueous
extract significantly inhibited the serum elevation of creatinine
(p < 0.001), total proteins (p < 0.001), albumin (p < 0.001), and alanine
aminotransferase (p < 0.05), y-glutamyl transpeptidase (p < 0.05), and
alkaline phosphatase activities (p < 0.05).

Groups
Parameters
Control Hypertensive Captopril F. tessmannii F. tessmannii
(20 mg.kg™) (100 mg.kg?) (200 mg.kg™?)
Concentrations
Protein (mg. mL?) 62.38+5.17 90.67+7.01*** 44.63+1.66™" 42.05£2.90""™ 43.49+1.60"™
Albumin (mg. mL?) 35.89+ 3.79 63.9248.36*"* 32.48+0.54™ 28.91+1.13™ 26.97+0.50™"
Creatinine (umol. L) 152.33+£5.99 189.82+9.47** 132.43+2.75™" 117.29+4.48* 113.21+6.09*™
K* (mmol. LY) 5.62+0.18 5.46+0.65 5.98+0.47 5.37+0.58 5.87+0.67
Na* (mmol. L) 97.00£ 5.76 110.0040.67 92.0545.25" 118.80+6.38* 112.70£2.90
Activities (U.L™)
Lactate Dehydrogenase 524.6+104.7 1893.0+162.1*** 1215.1+131.6*" 1116.0+117.6™ 1127.0+232.4"
Aspartate aminotransferase 32.82+2.74 36.42+3.55 27.11+4.29 25.21+2.15 30.88+3.19
Alanine aminotransferase 15.71+5.70 36.3446.04" 21.40+1.76" 23.9440.76™ 18.73+1.90"
V-Glutamyl transpeptidase 1.56+0.18 2.54+0.28" 1.1440.23" 1.27+0.26™ 1.48+0.08"
Alkaline phosphatase 19.50+ 3.46 36.34+2.81" 18.38+4.38™ 14.54+1.23" 17.77+2.76™

Each value represents mean #sem, n = 5; F: Fagara; +p < 0.05, ++p < 0.01 and +++p < 0.001: as compared to control group; *p < 0.05, **p < 0.01
and ***p < 0.001: as compared to L - NAME - induced hypertensive rats according to one - way ANOVA followed by Tukey Kramer’s posthoc test.

V Effects of the Fagara extract on Oxidative Status

As shown in (Figure 4), the administration of the stem bark aqueous
extract of Fagara tessmannii significantly attenuated the decrease in
aortic levels of nitrites, catalase, and reduced glutathione. In the heart,
the catalase activity was boosted by the extract. The plant also prevented
in the aorta and delayed in the heart, the lipid peroxidation characterized
by a low rate of thiobarbituric acid reactive substances (TBARS),
malondialdehyde (MDA).

VI Effect of Aqueous Extract of Fagara tessmannii on L-NAME-
induced Aortic and Coronary Arteries Remodeling

Figure 5 shows the effects of F. tessmannii on microarchitecture (A, B,
C, D, E) and histomorphometry (F) of the aorta. Treatment with L-
NAME induced a significant increase of thickness of the media (Figure
5B) (p < 0.001) as compared to control (Figure 5A). The plant extract
(100 and 200 mg.kg?) significantly inhibited (p <0.001) this rising
thickness (Figure 5F). The histology of the control coronary (Figure 5G)
presents normal architecture while coronary of hypertensive rats shows
vascular congestion and collagen accumulation in the adventitia.
Furthermore, these collagen fibers infiltrate both media and intima
(Figure 5H). F. tessmannii administration reduced the coronaries'
congestion and prevented the collagen accumulation around and inside
the coronaries (Figures 5J & 5K).
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Figure 4: E#ggts of Ffé&?’a tessmannii on proteins and oxidative stress
markers. Each value represents mean+sem, n=5; F: Fagara;
ap <0.05, bp<0.01 and cp <0.001: as compared to control group;
ap < 0.05, Bp < 0.01 and &p < 0.001: as compared to L-NAME-induced
hypertensive rats according to one-way ANOVA followed by Tukey
Kramer’s posthoc test.
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3 Control

F tessmanniz 100 mg/ kg

Figure 5: Effects of F. tessmannii on the (F) media thickness (A, B, C, D, E) aorta and coronary arteries fibrosis (G, H, I, J, K, g, h, i, j, k). hematoxylin
& eosin (A, B, C, D, E, g, h, i, j, k) and Aniline blue/Fuchsine acid/Orange G (AFOG)-Trichrome (G, H, I, J, K) staining. Values are expressed as
means £ sem, 9<n<=15. Adv: adventitia, Med: media; int: intima; Coll: collagen; Cor. con: coronary congestion. +++p <0.001 versus control;

***p < 0.001 versus hypertensive (one-way ANOVA & Turkey’s post hoc test).
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Figure 6: Histology of heart tissues performed by (A, B, C, D, E) hematoi()}l.i; eosin (H & E) and (F, G, H, 1, J) Aniline blue/Fuchsine acid/Orange G

(AFOG)-Trichrome staining (100X magnification). IL: leucocytes infiltration.

VIl Effect of Aqueous Extract of Fagara tessmannii on L-
NAME-Induced Cardiac Inflammation and Fibrosis

A histopathological exam of the heart was performed by hematoxylin-
eosin and AFOG-Trichrome staining (Figure 6). The histologic
examination showed mainly inflammation (Figure 6B) and fibrosis
(Figure 6G) in the cardiac muscle of the hypertensive group. No signs of
inflammation or fibrosis were detected on groups treated with the F.
tessmannii extract.

Discussion

Human essential hypertension is a complex multifactorial disease that is
influenced by many factors. Experimental models mimicking

J Integr Cardiol Open Access doi: 10.31487/j.JICOA.2020.05.07

hypertensive responses in humans allow research into the therapeutic
management of human hypertension [30]. This study was conducted to
assess whether F. tessmannii stem bark aqueous extract prevents L-
NAME-induced essential hypertension and its associated atherogenic
dyslipidemia and oxidative induced target organ damage. L-NAME
administration for 21 days resulted in high systolic and diastolic BP. It
is well known that long-term administration of NO synthase (NOS)
inhibitor, L-NAME in relatively high doses induces so-called “NO-
deficient hypertension” in normotensive rats, a widely model for better
investigation of cardiovascular disorders [5, 31]. Chronic NOS
inhibition results in an imbalance between contracting and relaxing
factors due to decreased NO bioavailability or too oxidized NO, the
accentuation of ET-1 effect, and inducing COX-2 expression [30, 32].
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The consequent impaired NO bioavailability result in reduced
endothelium-dependent vasorelaxation, leading to hypertension.

The stem bark aqueous extract of F. tessmannii at the doses of 100 and
200 mg.kg? significantly attenuated the rising of BP in rats
simultaneously receiving L-NAME, suggesting that the NO pathway is
involved in the antihypertensive effects of F. tessmannii. Increased
peripheral resistance is the common feature found in both human and
animal hypertension as a result of decreased NO bioavailability and/or
increased secretion of contracting factors. Reducing this peripheral
resistance will thus lead to a decrease in both systolic and diastolic BP
[33]. Under these findings, it seems that the plant extract counters the
impaired NO bioavailability and the occurrence of peripheral resistance.
That can be confirmed by the conserved nitrites rate in vessels and the
ameliorative state of PP which could testify the maintained vessel
elasticity [34, 35]. Furthermore, BP's increase in NO-deficient
hypertension involves stimulation of the sympathetic system tone and
the renin-angiotensin system, the pathways with which the extract
appears to interfere to abolish the increase of heart rate and BP observed
in hypertensive rats [36]. These effects would result of the extract
contented secondaries metabolites. Previous investigations highlighted
the presence of alkaloids, terpenoids, saponins, mucilage, coumarin, and
phenols compounds in the extract used in this work and provided an
overview of the vasorelaxant effects of F. tessmannii [21].

Studies have shown that the administration of polyphenols induces a
decrease in blood pressure, endogenous vasodilators increase, and
vasoconstrictors decrease. These effects of polyphenols were associated
with a greater increase in NOS activity in the cardiovascular system [37,
38]. Polyphenols and alkaloids increased antioxidant activity as catalase
and reduced glutathione [39-42]. The antioxidant property of plant
extract could result in a decrease of prostanoids and hypersensitivity to
vasoconstrictors and the enhancement of NO availability, which may
contribute to the blood pressure-lowering effect of F. tessmannii [18].
ROS generation can reduce endothelium-dependent vasodilatation by
impairing NO bioavailability [43]. Phytochemicals can modulate the
vascular autonomic function and promote potential redox benefits as
tissue inflammation even when nitric oxide is decreased [44].

Dyslipidemia is a major risk factor of atherosclerosis and cardiovascular
diseases. It had been proved NO involving in lipid metabolism through
activation of hepatic sterol regulatory element-binding protein (SREBP)-
2, step in cholesterol metabolism and expression of LDL receptor. LDL
receptors induced the uptake of cholesterol into the hepatic cells aid to
maintain the physiological cholesterol level [45]. NO deficiency lead to
an increase in total cholesterol (TC), LDL, VLDL, and triglycerides
(TG) levels, and decreased HDL concentration [46, 47]. Although
triglycerides and visceral fat levels were low in this study, probably
resulting from weight loss, an increase in TC and a decrease in HDL
cholesterol were observed. Therefore, an increase in the total
cholesterol/HDL-c ratio and LDL-c/HDL-c ratios. These ratios had been
shown as the important components and good predictors for metabolic
disturbances which include dyslipidemia, atherosclerosis, hypertension
and cardiovascular diseases affecting carotid intima-media thickness and
myocardial infarction. It is known that the increase in these ratios so-
called coronary risk index (CRI) and atherogenic index (Al) is associated
with an increased risk of sudden cardiac death [48, 49].
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Fagara tessmannii enhanced the HDL-c while reducing the total
cholesterol levels, atherogenic and coronary risk index. Seeing that two-
thirds of plasma cholesterol are found in LDL, total cholesterol and
LDL-c are closely correlated; meanwhile, an increase in HDL-c is
frequently associated with plaque regression, while a decrease in
LDL - ¢ would slow down progression [29]. Furthermore, HDL-c has
been presented as an independent protective risk factor for
atherosclerotic CVDs and being used as therapeutic targets for the
primary and secondary prevention of sudden cardiac deaths via its
touchiness to oxidation and lowering BP [49, 50]. The plant extract, by
managing lipidemia could prevent atherosclerosis results in essential
hypertension.

In hypertension, the changes of vascular smooth muscle cells,
growth/apoptosis, migration and differentiation, impaired production
and degradation of extracellular matrix and stimulation of inflammatory
responses result in structural remodeling [51]. Identification of plasma
LDH activity, levels of NO and MDA in the thoracic aorta and heart
allowed to investigate vascular remodeling [52]. Eleveted LDH activity
that express the severity and the occurrence of complications in
hypertension serves as an important marker because it can be detected at
the first time in the oxidative stress process [53]. Our study shows that
treatment with F. tessmanni extract diminished the LDH increase in the
blood plasma and increased NO level in aorta. The antioxidant effects
protect against lipid peroxidation due to reactive oxygen species (ROS),
a fact observed with low rates of aortic and cardiac TBARS in groups
treated with the extract [40, 41, 54].

It has been reported an increase in the activity of tissue and/or circulating
levels of inflammatory cytokines such as interleukin-6, tumor necrosis
factor-alpha and interleukin-13 and adhesion molecules during essential
hypertension. Inflammatory cytokines play a pivotal role in the target
organ fibrosis, by promoting the tissue infiltration of inflammatory cells
such as macrophages and lymphocytes and a process of active
proteolysis and re-synthesis of certain components like collagen and
elastic fibers [55-58]. Histopathological examination showed arterial
wall thickening, heart inflammation and fibrosis. The promotion of
potential redox is a benefit to tissue inflammation in spite of NO
deficiency [44]. Treatment with herbal remedies may alleviate oxidative
stress and subsequently help manage hypertension-induced vascular
remodeling. F. tessmanni, with its anti-inflammatory, and antioxidant
functions inhibited coronary congestion and prevented heart fibrosis
[18].

This experiment has shown that NOS blockage reaches to the decrease
of weight gain, visceral fat, and serum triacylglycerols. Few studies have
demonstrated that intraperitoneal administration of L-NAME
significantly decreases hypothalamic NO content, inferring an inhibition
of NOS, causing a reduction in energy intake and an increase in energy
expenditure, hence they enhance weight loss, reduced visceral fats, and
hypotriglyceridemia induced by L-NAME [59-61]. These facts would
lead to muscular hypotrophy, autophagia, and proteolysis combined with
oxidative stress result in a lot of degradation products. Fagara extract
has considerably prevented the above-mentioned disorders while
preserving heart, kidney, and hepatic functions by protecting to the
proteolysis product, creatinine, ALT, y-GT, and albumin.

In conclusion, the present study provides evidence that the stem bark
aqueous extract of F. tessmannii prevents the L-NAME-induced
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essential hypertension, lipid profile disturbance. It seems obvious that
the F. tessmannii extract could preferentially act in the endothelium-
derived pathway and antioxidative activity to prevent functional
cardiovascular changes produced by chronic inhibition of NO synthesis.
Subsequent in vivo and in vitro studies will be necessary to elucidate
these endothelial mechanisms.
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