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Harungana madagascariensis (Hypericaceae) is used in the center region of Cameroon for
hypertension by traditional healers. Also no scientific works has been undertaken on this
pharmacology aspect, the present study was aimed to assess the effects of an aqueous
extract of Harungana madagascariensis (AEHM) on arterial blood pressure and the
involved mechanisms in urethane anaesthetized Wistar rats. Their blood pressure was
measured from the left common carotid artery connected to a pressure transducer. The
AEHM (5, 10, 15 and 20 mg/kg) was administered via the right femoral vein in a pilot
study in 4 groups of 5 animals each. H. madagascariensis produced a dose-related
hypotension. The dose 20 mg/kg which produced the highest immediate hypotension and
bradycardia from the 45™ min to the end of the recording period (60" min) was selected for
the mechanisms studies. The hypotension produced by 20 mg/kg dose of the extract was
significantly (P<0.05) inhibited by atropine and yohimbine but not by propranolol,
indomethacin or cimetidine. This indicates that H2-histaminergic, B2-adrenergic and
cyclooxygenase pathways are not likely to be involved in the hypotension produced by the
extract, however, its might contain active compounds possessing cholinergic-receptor
agonist action and acting through a reduction of sympathetic outflow and reduction of
synaptic norepinephrine. These results may explain the use of this plant by traditional
healers to treat hypertension.

Copyright©2018 Esther Ngo Lemba Tom et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

there is growing awareness of the role of dietary factors and
herbal medicines in the prevention of CVDs and the possibility

Cardiovascular diseases (CVDs) remain the biggest cause of
death worldwide. More than 17 million people died from
CVDs in 2008. The percentage of premature deaths from
CVDs ranges from 4% in high-income countries to 42% in
low-income countries (WHO, 2011). Worldwide, raised blood
pressure was estimated to cause 7.5 million deaths, about
12.8% of the total of all annual deaths (WHO, 2010). The
prevalence of raised blood pressure was highest in the WHO
African Region, where it was 46% for males and females
combined (WHO, 2011). Effective treatment of hypertension
with various classes of antihypertensive drugs has been
associated with greater benefits (Turnbull ef al., 2008). Apart
from the treatment of cardiovascular risk factors with
pharmacological agents and the use of antithrombotic drugs,
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of their use in treatment. Proportions of the use of medicinal
plants are higher in developing countries due to reduced
accessibility to essential medications and a more marked
herbalism tradition (WHO, 2003). Herbal medications have
become more prominent in cardiovascular medicine among the
various medicine specialties (Liperoti et al., 2017). Despite
enormous interests in the medicinal uses by consumers, there
is still a great deal of confusion and misunderstanding about
their identification and effectiveness (Izzo et al., 2005).
Therefore, the role of herbal medicines in CVDs still needs
more scientific data proving their efficacy and safety.

Harungana madagascariensis is one of the most popular trees
in African traditional medicine system, belonging to the
Hypericaceae family. It is used as an abortifacient and
antiseptic, in the treatment of hypertension (Biapa et al,
2007), anemia, asthma, tuberculosis, fever, angina, diarrhea,
dysentery, syphilis, gonorrhea, malaria, parasitic skin diseases,
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and wounds, as a natural source of dermatological agents and
cosmetics (Burkill, 1985 ; Tona et al., 1998; Emea, 1999; Erah
et al, 2003; Kamanzi et al., 2004), asthma, liver diseases,
diabetes, pancreatic and biliary problems (Adeneye et al.,
2008; Nicolas, 2012). Studies on bark or leaves revealed
antihelminthiase properties (Koné and Kamanzi, 2006), anti-
plasmodial (Lenta et al, 2007), antidiabetic (Mangambu,
2014), antimicrobial activities (Etchiké et al., 2011), analgesic
and anti-inflammatory activities (Nwodo, 1989). A prenylated
1, 4-anthraquinone isolated from the hexane extract of the
stem-bark of H. madagascariensis possess o-glucosidase
inhibition and antioxidant activities (Kouam et al., 2007).

There is however a need for pharmacological validation of this
medicinal plant to justify its usage for the treatment of
hypertension. Therefore, the aim of the present study was to
investigate the blood pressure lowering effects and possible
mechanism of action of an aqueous extract of Harungana
madagascariensis stem bark in normotensive Wistar rats.

MATERIALS AND METHODS

Plant Material Collection and Extraction

Fresh H. madagascariensis stem barks were collected at
Obobogo, Yaoundé (Center Region, Cameroon) in June 2015.
The identification of the plant was done at the Cameroon
National Herbarium where voucher sample were deposited
under the registration number N° 4224 HNC. Bark pieces were
dried under room temperature and powdered with an electrical
grinder. Five hundred five grams of powder was introduced
into 2 L of distilled water and boiled for 20 minutes. The
resulting decoction was filtered through Whatman paper No. 3
and the filtrate was evaporated in an oven at 50°C. A brown
extract powder (H. madagascariensis extract, 10.1 g) was
obtained, giving a yield of 2%.

Experimental Animals

Twelve weeks old male albino Wistar rats weighing 200-250 g
were obtained from the Animals House of the Department of
Biological Sciences at the Higher Teachers’ Training College
Campus, University of Yaoundé I. They were housed in plastic
cages under standard light (12-hour day/night natural cycle) at
25 £ 2°C and fed with standard diet and tap water ad libitum.
The research was conducted in accordance with the
internationally accepted principles for laboratory animal use
and care as found in the US guidelines (NIH publication #85-
23, revised in 1985). All procedures were approved by the
Cameroon National Ethical Committee (authorization number
FW-IRB00001954).

Measurement of Blood Pressure and Heart Rate

The animals were anesthetized with an intraperitoneal
injection of 15% wurethane (10 mg/kg body weight). A
polyethylene catheter was inserted into the right femoral vein
for drug administration. Immediately after venous access, a
bolus injection of heparin (30 IU) was injected to prevent
intravascular blood clotting. The left carotid artery was
cannulated and connected to a pressure transducer coupled to a
Biopac® recording system, allowing the recording of the
systemic blood pressure and heart rate. The animals were
allowed for stabilization of the blood pressure for at least 30
min before the administration of any test substances.

Dose Response Effects of Harungana Madagascariensis
Extract on Blood Pressure and Heart Rate

After the equilibration period, the dose-response effect of H.
madagascariensis extract was determined by injection into the
right femoral vein. Four doses of the H. madagascariensis
stem bark aqueous extract (5, 10, 15 and 20 mg/kg) were
administered to 4 groups of 5 animals each. These doses were
selected following a screening test. The blood pressure and
heart rate were again recorded for 1h as previously drescribed
(Tom et al, 2011). The extract was dissolved in distilled
water.

Pharmacological Antagonist Studies

To study the hypotensive mechanisms of the H.
madagascariensis extract, 5 groups of 5 rats each were
prepared as outlined above. Cholinergic receptor (group 1), o,-
adrenoceptor  (group 2), B-adrenoceptor (group 3),
histaminergic (group 4) and cyclooxygenase (group 5)
blockades were obtained by using respectively atropine (1
mg/kg), yohimbine (100pg/kg), propranolol (100 pg/kg),
cimetidine (15 mg/kg) and indomethacin (5 mg/kg). Each drug
was given intravenously and allowed to incubate for 5 min
before a bolus injection of 20 mgkg of the H.
madagascariensis extract was infused. The corresponding
blood pressure and heart rate changes were then recorded for
1h.

Data Analysis

The results are expressed as mean + S.E.M. One-way analysis
of variance (ANOVA) with Dunnett’s post-test was performed
using GraphPad Prism version 5.0 (GraphPad Software, San
Diego, Ca, USA). The level of significance was defined at
P<0.05.

RESULTS

Dose Response Effect of Harungana Madagascariensis
Aqueous Stem Bark Extract on Arterial Blood Pressure

Intravenous administration of H. madagascariensis aqueous
stem bark extract (5, 10, 15 and 20 mg/kg) caused an
immediate reduction in blood pressure (Fig 1A). The decrease
in systolic blood pressure (SBP), diastolic blood pressure
(DBP) and mean blood pressure was significant at 10 and 20
mg/kg as compared with the baseline value (Fig 1B). The
effect on the DBP was greater than on the SBP.
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Fig 1 (A)Typical tracing showing the dose-dependent reductions of
arterial blood pressure by the aqueous extract of Harungana
madagascariensis stem bark (AEHM) and (B) the maximal immediate
changes in systolic blood pressure (SBP), diastolic blood pressure (DBP)
and mean blood pressure (MBP) after extract injection in anaesthetized
rats. Each bar represents the mean + S.E.M of five rats "P<0.05;

"P<0.01;""P<0.001 when compared to the initial value.

Time Course Effect of the Aqueous Extract of Harungana
Madagascariensis on Heart Rate

As shown in Fig 2, the heart rate was not significantly changed
during the recording period (60 min) after injection of the
extract at doses of 5, 10 and 15 mg/kg. However, the 20 mg/kg
dose resulted in a later significant decrease in heart rate from
the 45th minute to the end of the recording period. The extract
(20 mg/kg) induced a decrease in heart rate of 12.25 + 2.54%
(P<0.05), 15.24 + 4.09% (P<0.01), 12.65 + 3.47% (P<0.05)
and 10.82 + 3.62% (P<0.05) respectively at the 45™, 50™, 55™
and the 60™ min.
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Fig 2 Time course effect of the aqueous extract of Harungana
madagascariensis (AEHM ; 5, 10, 15 and 20 mg/kg) on the heart rate of
anaesthetized rats. The results are present as the mean = S.E.M of five rats
"P<0.05; ""P<0.01 when compared to the initial value.

Mechanism of Hypotensive
Madagascariensis

Effect

of Harungana

The effects of atropine, yohimbine, propranolol, indomethacin
and cimetidine on the hypotensive action of the aqueous
extract of H. madagascariensis (20 mg/kg) were investigated.
As shown in Fig 3, the pretreatment of anaesthetized Wistar
normotensive rats with atropine sulphate (1 mg/kg) or
yohimbine (100 pg/kg) significantly (P<0.05) reduced the
hypotensive effect of the plant extract. However, the
administration of cimetidine (15 mg/kg), propranolol (100
pg/kg) and indomethacin (5 mg/kg) did not significantly

attenuate the reduction of blood pressure induced the H.
madagascariensis stem bark extract.
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Fig 3 The maximal immediate changes in mean arterial pressure (MAP)
after intravenous injection of the aqueous extract of Harungana
madagascariensis (AEHM, 20 mg/kg) in anaesthetized rats. Some
animals received additional pre-treatment of atropine (1 mg/kg),
yohimbine (100 pg/kg), propranolol (100 pg/kg), indomethacin (5
mg/kg) or cimetidine (15 mg/kg) 5 min prior to the plant extract
administration. Each bar represents the mean + S.E.M of five rats.
"P<0.05 vs. the value without antagonist.

Effects of Antagonists on the Bradycardic Response of
Harungana Madagascariensis

The late bradycardic response induced by H. madagascariensis
stem bark extract (20 mg/kg) at the 45th minute was not
significantly modified in the presence of of atropine (1 mg/kg),
yohimbine (100 pg/kg), propranolol (100 pg/kg),
indomethacin (5 mg/kg) and cimetidine (15 mg/kg) (Fig 4).
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Fig 4 Variation in heart rate induced by the aqueous extract of
Harungana madagascariensis (AEHM, 20 mg/kg) in anaesthetized rats
in the absence and in the presence of atropine (1 mg/kg), yohimbine (100
ng/kg), propranolol (100 pg/kg), indomethacin (5 mg/kg) or cimetidine
(15 mg/kg). The antagonists were injected 5 min prior to plant extract
administration.

DISCUSSION

The aqueous extract of Harungana madagascariensis stem
bark (Hypericaceae) (AEHM) induced a dose related decrease
in systolic blood pressure, diastolic blood pressure and mean
blood pressure on Wistar rats. These findings support the
traditional use of the plant’s stem bark for the treatment of
hypertension. In addition, the data indicate that the extract at
the highest dose studied (20 mg/kg) induces a significant
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negative chronotropic effect from the 45" min to the end of the
recording period (60™ min). These results suggest that the
active compounds of H. madagascariensis may be acting on
the periphery of the cardiovascular sytem and directly on the
heart. However, the hypotensive effect of AEHM was more
apparent on the diastolic than on the systolic blood pressure.
This is suggestive of a possible mechanism of action, which is
mediated via changes in vascular peripheral resistance more
than directly influencing the cardiac muscle, since the blood
pressure during diastole is more dependent on the peripheral
resistance. Future studies on the direct vascular effects of this
plant are planned to better elucidate its hypotensive
mechanism. In addition, the aqueous extract of H.
madagascariensis stem bark has been found to contains
alkaloids, flavonoids, tannins, triterpenes, phenols and
saponins (Biapa et al., 2007). These compounds are known for
their cardioprotective and hypotensive activities and could be
responsible for the hypotensive effect observed in this study.
The hypotension produced by 20 mg/kg body weight dose of
the extract was not blocked by propranolol. Even though
propranolol is a non-specific B-blocker (Prichard, 1982), it is
clear that the compounds present in the extract might not be
acting through the B-adrenergic receptors. Indomethacin,
because of its potency as an inhibitor of prostaglandin
biosynthesis (Romero and Strong, 1977) was used to
investigate the involvement of the cyclooxygenase pathway in
the hypotensive effect of the extract. Pre-treatment of rats with
indomethacin did not modify the blood pressure lowering
effect of the extract, suggesting that cyclooxygenase
mechanism is also not involved in the hypotension produced
by the extract.

Vasodilation is an important aspect of the hypotensive agents.
In this study, we evaluated in vivo the effect of histamine
blocking on the hypotension induced by the plant extract.
Vasodilation is by far the most predominant effect of
histamine. The H1 and H2-histaminergic receptors mediating
vasodilation are distributed throughout the resistance vessels in
most vascular beds (Ebeigbe ef al., 1989; Leurs et al., 1995).
H2- receptors are located mainly on vasuclar smooth muscle
cells and the vasodilator effects produced by their stimulation
are mediated by cyclic Adenosine monophosphate (cAMP)
(Ebeigbe and Talabi, 2014). In our study, H2-blockade was
obtained by using cimetidine. Our results show that the effect
of the extract remains unchanged in the presence of cimetidine,
indicating that the hypotensive action of AEHM is not
mediated through H2-histaminergic receptors.

Studies with atropine, the muscarinic blocker of acetylcholine
which significantly (P<0.05) inhibit the hypotensive response
of the extract indicated that it may contain compounds having
muscarinic-receptor  agonist action. The presence of
acetylcholine-like substances in the aqueous extract of H.
madagascariensis stem bark could therefore be evoked. The
intravenous injection of acetylcholine is known to induced an
immediate and transient drop in blood pressure resulting from
cardiac slowing and vasodilatation. The slowing of the heart is
explained by cell hyperpolarization following the opening of
potassium channels that are directly related to G proteins
(Kurachi and Ishii, 2003; Fleischmann et al., 2004). Peripheral
vasodilatation is secondary to the activation of a G protein-
coupled to acetylcholine muscarinic receptors. This coupling
leads to production of nitric oxide (NO) or a vasodilator

substance called Endothelium Derived Hyperpolarizing Factor
(EDHF), which has a relaxing effect on vascular smooth
muscle (Tekano et al., 2004; Jiang et al., 2005). This could
explain the decrease in the heart rate induced by the extract at
a dose of 20 mg/kg. However, the direct vasorelaxant effects
of this plant extract will be investigated in future studies.

When yohimbine was given, the hypotensive response to the
extract was diminished in a significant way (P<0.05).
Yohimbine inhibits o,-adrenergic receptors, which increases
sympathetic  outflow leading to increased synaptic
norepinephrine. Yohimbine, therefore, may have additive or
antagonistic effects with other drugs that stimulate or inhibit
ap-adrenergic  receptors or otherwise affect synaptic
norepinephrine concentrations (Horn and Hansten, 2012). Our
result means that the ay-adrenoceptors blockade diminished the
hypotensive effect of the extract and therefore suggest that the
H. madagascariensis extract stimulates ay-adrenergic receptors
and thereby reduces sympathetic outflow and reduces synaptic
norepinephrine, acting like clonidine, an o,-adrenergic agonist
whose antihypertensive effect is inhibited by yohimbine
(Giovannitti et al., 2015). However, the effect of the extract on
the heart rate was not modify by the overall antagonists.

In conclusion, these results suggest that the aqueous stem bark
extract of H. madagascariensis lowers blood pressure by a
mechanism that does not involve H2-histaminergic, f,-
adrenergic, or cyclooxygenase pathways, and that the
mechanism of action more likely involves muscarinic
receptors activation, reduction of sympathetic outflow and
reduction of synaptic norepinephrine. Further studies on the
direct vascular effects of H. madagascariensis aqueous extract
could be done to more understand its hypotensive mechanism.

Acknowledgments

The authors are thankful to the International Foundation for
Science (IFS), for the research grant N° F/5882-1 awarded to
Dr. Ngo Lemba Tom Esther.

References

1. Adeneye, A.A., Olagunju, J.A., Elias, S.0O., Olatunbosun,
D.O., Mustafa, A.O., Adeshile, O.I., Ashaolu, A.O.,
Laoye, T.A., Bamigboye, A.O., Adeoye, A.O. 2008.
Harungana madagascariensis in acute and repeated
acetaminophen hepatotoxic rats. Int. J. Appl. Res. Na.
Prod. 1(3): 29-42.

2. Biapa, P.C.N., Agbor, G.A., Oben, J.E., Ngogang, J.Y.
2007. Phytochemical studies and antioxidant properties of
four medicinal plants used in cameroon. Afi. J. Trad.
CAM. 4 (4): 495-500.

3. Burkill, HM. 1985. The useful plants of west tropical
Africa, Vol 2

4. Ebeigbe, A.B., and Talabi, O.0. 2014. Vascular effects of
histamine. Niger. J. Physiol. Sci. 29: 007-10.

5. Ebeigbe, A.B., Cabanie, M., Godfraind, T. 1989. Effects
of Cicletanine on histamine-induced contractions of
isolated rabbit mesenteric arteries. Fundam. Clin.
Pharmacol. 3: 223-235.

6. EMEA Committee for Veterinary Medical Product. 1999.
Harungana madagascariensis. The European Agency for
the Evaluation of Medicinal Products.
http://www.eudra.org/emea. html. Accessed February 9,
2018.

10583



International Journal of Current Advanced Research Vol 7, Issue 3(B), pp 10580-10584, March 2018

10.

11.

12.

13.

14.

15.

16.

17.

18.

Erah, P.O., Asonye, C.C., Okhamafe, A.O. 2003.
Response of Trypanosoma brucei-induced anaemia to a
commercial herbal preparation. Afr. J. Biotech. 2(9): 307-
311.

Etchiké, C.A., Sassa, A.M., Abba, A., Nyonbourg, E.
2011. Evaluation in vitro de I’activité antibactérienne de
cinq plantes de la pharmacopée traditionnelle de
I’Adamaoua (Cameroun) Cameroon. J. Exp. Biol. 7(1):
22-27.

Fleischmann, B.K., Duan, Y., Fan, Y., Schoneberg, T.,
Ehlich, A, Lenka, N. 2004. Differential subunit
composition of G protein-activated inward-rectifier
potassium channel during cardiac development. J. Clin.
Invest. 114: 994-1001.

Giovannitti, J.A., Thoms, S.M., Crawford, J.J. 2015.
Alpha-2 Adrenergic Receptor Agonists: A review of
current clinical applications. Anesth. Prog. 62: 31-38.
Horn, J.R. and Hansten, P.D. 2012. Yohimbine: Old drug
with new interactions. Pharmacy Times. 35.

Izzo, A.A., di Carlo, G., Borrelli, F., Ernst, E. 2005.
Cardiovascular pharmacotherapy and herbal medicines:
the risk of drug interaction, Int. J. Cardiol. 98 (1): 1-14.
Jiang, Z.G., Nuttall, A.L., Zhao, H., Dai, C.F., Guan,
B.C., Si, J.Q., Yang, Y.Q. 2005. Electrical coupling and
release of K’ from endothelial cells co-mediate
Ach-induced smooth muscle hyperpolarization in
guinea-pig inner ear artery. J. Physiol. 564: 475-487.
Kamanzi, A.K., Schmid, C., Brun, R., Kone, M.W.,
Traore, D. 2004. Antitrypanosomal and antiplasmodial
activity of medicinal plants from Cote d’Ivoire. J.
Ethnopharmacol. 90(2-3): 221-227.

Koné, M.W., Kamanzi, AXK. 2006. Inventaire
ethnomédical et évaluation de l'activité anthelminthique
des plantes médicinales utilisées en Cote d'Ivoire contre
les helminthiases intestinales. Pharm. Méd. Trad. Afr. 14:
55-72.

Kouam, S.F, Yapna, D.B., Krohn, K., Ngadjui, B.T.,
Ngoupayo, J., Choudhary, M.I., Schulz, B. 2007.
Antimicrobial prenylated anthracene derivatives from the
leaves of Harungana madagascariensis. J. Nat. Prod.
70(4): 600-603.

Kurachi, Y., and Ishii, M. 2003. Cell signal control of the
G protein-gated potassium channel and its subcellular
localization. J. Physiol. 554: 285-294.

Lenta, N.B., Ngouela, S., Boyom, F.F., Tantangmo, F.,
Tchouya, F.G.R., Tsamo, E., Gut, J., Rosenthal, P.J,,
Connolly, J.D. 2007. Anti-plasmodial activity of some
constituents of the root bark of Harungana
madagascariensis ~ Lam. (Hypericaceae). Chem.
Pharmacol. Bull. 55(3): 464-447.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Leurs, R., Smit, M.J., Timmerman, H. 1995. Molecular
pharmacological aspects of histamine receptors.
Pharmacol. Ther. 66: 413-463.

Liperoti, R., Vetrano, D.L., Bernabei, R., Onder, G. 2017.
Onder herbal medications in cardiovascular medicine. J.
Am. Coll. Cardiol. 69(9): 1188-1199.

Mangambu, M. 2014. Contribution a [I’étude
phytochimique de quelques plantes médicinales
antidiabétiques de la ville de Bukavu et ses environs
(Sud-Kivu, R. D. Congo). J. Appl. Biosci. 75: 6211-6220.
Nicolas, J.P. 2012. Plantes médicinales du nord de
Madagascar ethnobotanique antakarana et informations
scientifiques. Jardins du Monde 295: 134-135.

Nwodo, O.F.C. 1989. Antibiotic and anti-inflammatory
analgesic activities of Harungana madagascariensis stem
bark. Int. J. Crude. Drug. Res. 27(3): 137-140.

Prichard, B.N.C. 1982. Propranolol and /-adrenergic
receptor blocking drugs in the treatment of hypertension.
Br. J. Clin. Pharmac. 13: 51-60.

Romero, J.C., and Strong, C.G. 1977. The effect of
indomethacin blockade of prostaglandin synthesis on
blood pressure of normal rabbits and rabbits with
renovascular hypertension. Circ Res. 40(1): 35-41.
Tekano, H., Dora, K.A., Spitaler, M.M., Garland, C.J.
2004. Spreading dilatation in rat mesenteric arteries
associated with calcium-independent endothelial cell
hyperpolarization. J. Physiol. 556: 887-903.

Tom E.N.L, Demougeot, C., Bopda Mtopi O., Dimo, T.,
Dzeufiet Djomeni, P.D., Danielle Bilanda, D.C., Girard,
C., Berthelot, A. 2011. Terminalia superba
(Combretaceae) aqueous extract prevents glucose-induced
hypertension in rats. J. Ethnopharmacol. 133: 828-833.
Tona, L., Kambu, K., Ngimbi, N., Cimanga, K.,
Vlietinck, A.J. 1998. Antiamoebic and phytochemical
screening of some Congolese medicinal plants. J.
Ethnopharmacol. 61: 57-65.

Turnbull, F., Neal, B., Ninomiya, T., Algert, C., Arima,
H., Barzi, F., Bulpitt, C., Chalmers, J., Fagard, R.,
Gleason, A., Heritier, S., Li, N., Perkovic, V., Woodward,
M., MacMahon, S. 2008. Effects of different regimens to
lower blood pressure on major cardiovascular events in
older and younger adults: Meta-analysis of randomised
trials. BMJ. 336:1121-1123.

World Health Organization. 2003. Fact Sheet No. 134:
Traditional Medicine Available at:
http://www.who.int/mediacentre/factsheets/2003/fs134/
en/print.html. Accessed January 3, 2017.

World Health Organization. 2010. Global status report on
noncommunicable diseases 2010. Geneva.

World Health Organization. 2011. Global Atlas on
Cardiovascular Diseases Prevention and Control.
Published by the World Health Organization in
collaboration with the World Heart Federation and the
World Stroke Organization. editors: Shanthi Mendis,
Pekka Puska and Bo Norrving.

How to cite this article:

Esther Ngo Lemba Tom ef al (2018) "Mechanisms of the Hypotensive Action of Harungana Madagascariensis (Hypericaceae)
Stem Bark Aqueous Extract in Rats', International Journal of Current Advanced Research, 07(3), pp. 10580-10584.

DOI: http://dx.doi.org/10.24327/ijcar.2018.10584.1798

sk sk ki sk

10584



