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ABSTRACT

presence of Isoprenalin and Propranolol.

Reductive Dose of 50 (RD50) of arrhythmia at 17.37 mg/kg B.W.

Objective: Cyathula achyranthoides is a pharmacopoeia plant used in traditional medicine to treat heart disease and high blood
pressure. According to WHO statistics, approximately 17.9 million deaths worldwide are due to heart disease. This study was carried
out to evaluate the effects of an aqueous extract of Cyathula achyranthoides (CytiA) leaves on the electrocardiogram of rabbits in the

Results: At doses of 1 and 5 mg/kg B.W., CytiA significantly inhibited (p < 0.001) the bradycardia-inducing effects of Propranolol. On
induced arrhythmia, high doses of CytiA resulted in a significant (p < 0.001) reduction in arrhythmia duration of 93.33%, with a

Conclusion: Cyathula achyranthoides acts via B-adrenergic receptors as a beta-blocker at high doses. On the other hand, low doses
act as beta agonists. These results would therefore justify its use in the treatment of heart disease and hypertension.

Keywords: Cyathula achyranthoides, electrocardiogram, arrhythmias, beta agonists.

INTRODUCTION

oday in Africa, according to the WHO, 80% of the

population rely on traditional medicine for their

health needs®. As a result, the State of Cote d'lvoire,
in order to make its national health system more dynamic,
has created the National Program National of traditional
Medicine (NPTM). As part of this program, numerous
studies have been carried out on plants used in traditional
medicine. Such is the case of Heliotropium indicum Linn.
(Boraginaceae)?, and Mimosa invisa (Fabaceae)?, whose
antihypertensive and cardiac effects have been
demonstrated.

According to WHO statistics, around 17.9 million deaths
worldwide are due to heart disease?. Heart disease is
therefore a major health problem because of the sudden
deaths it can cause.

In our case, we were interested in Cyathula achyranthoides
(Kunth) Moq. (Amaranthaceae), a plant used in traditional
therapy for various diseases including heart disease®.
Preliminary studies have already been carried out on normal
rabbit electrocardiograms. Indeed, the dose-response
effect of leaves the aqueous extract of Cyathula
achyranthoides has shown that low doses lead to an
increase in cardiac activity, whereas high doses lead to a
decrease in this activity®.

In the present study, the interaction of low doses with
Propranolol and high doses with Isoprenalin was
investigated in order to reveal the extract's mechanism.

MATERIALS AND METHODS
MATERIALS
Animal

Rabbits of the species Oryctolagus (Leporidae), all from the
same farm in Abidjan in the commune of Cocody with an
average weight of 2 kg, were acclimatized at the UFHB
Biosciences UFR animal facility for a few days before use [6].
The care and handling of the animals met the ethical
requirements for scientific purposes, in accordance with
international guidelines on ethics in animal experimentation
(DIRECTIVE 2010/63/EU OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 22 September 2010 on the
protection of animals used for scientific purposes) applied
to the Biology and Health Laboratory of the Felix
HOUPHOUET-BOIGNY University.

Plant material

The plant material used for this study is a medicinal plant of
the species Cyathula achyranthoides (kunth) Mog.
(Amaranthaceae). It was harvested at the Felix
HOUPHOQUET-BOIGNY University in March 2024. It was
identified at the National Floristic Center of Felix
HOUPHOUET-BOIGNY University by comparison with
herbarium number UCJO00014C.

Physiological and pharmacological solutions

This is the reference physiological solution (NaCl 9%., used
for dissolving plant extract and diluting pharmacological
substances). Pharmacological substances such as:
Thiopental (Neon Laboratories, India) used for animal
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anesthesia. Isoprenalin (Monico S.P.A., Italy), a beta agonist,
and Heparin (Cheplapharm, Germany), an anticoagulant,
and Propranolol (Merckle, Germany), a beta-blocker, were
used in this work.

METHODS

Preparation of the aqueous leaf extract of Cyathula
achyranthoides (Kunth) Moq.

The fresh plant is washed and rinsed twice with distilled
water. Next, 731 g of the plant in 4.5 L of distilled water
were decocted at 260°C for 45 min.

The resulting decocted was then filtered through a white
cloth (poplin), once through N°4 coffee filter paper and
finally through absorbent cotton. The filtrate is oven-dried
(THERMO SCIENTIFIC VT 6060 MY6, Germany) at 70° for 72
hours. After 72 hours, we obtained the brown-colored dry
extract we named CytiA.

Study of the interaction of CytiA and substances on the
rabbit electrocardiogram.

Preparation of the Animals

The method used is that of Abo’. The rabbit is anesthetized
by injection into the lateral marginal vein with thiopental at
a concentration of 0.5 g/mL, depending on the animal's
body weight. The saphenous vein is catheterized for
injection.

The armpits of the two forelimbs and the groin of the two
hind limbs of the rabbit are shaved and cleaned with 90°
ethyl alcohol. These shaved areas are coated with a
conductive gel (Ultrasound gel KONIX, USA) and four
electrodes are placed on them.

CytiA - propranolol interaction on rabbit ECG

A single dose of propranolol (Propra) at 50 mg/kg B.W., was
prepared and diluted in NaCl 9%.. This dose is post-
administered to the animal after the 1 and 5 mg/kg B.W.
doses of the extract having positive chronotropic and
inotropic effects.

It is injected 10 seconds before the CytiA doses and the
recording is made over 1 min30 s to see the effects of the
interaction between these two injected substances on the
rabbit's electrical cardiac activity.

Interaction of CytiA-Isoprenalin on rabbit ECG

This study is performed according to the modified method
of Ayenon [8]. In this experiment, Isoprenalin (Iso) at a dose
of 102 mg/kg B.W. is pre-administered to rabbits 10 seconds
before doses of 10, 15, 20 and 30 mg/kg B.W. of aqueous
extract inducing negative chronotropic and inotropic
effects.

The recording is made over 1 min 30 s to see the interactive
effects of the two injected substances on the rabbit's
cardiac electrical activity.

Statistical analysis

GraphPad Prism 5.01 software (San Diego, USA) was used
for statistical analysis of the results of this study.

Data was analyzed by statistical analysis of variance (ANOVA
test), followed by Dunnett's multiple comparison tests. The
difference between two values was considered significant if
p <0.05.

The results are presented in the form of the mean, together
with the error of the mean (MzESM). This software also
enabled us to perform statistical processing of ECG
parameters and then construct graphs (curves and
diagrams).

RESULTS
Interaction of CytiA and Isoprenalin on rabbit ECG.

Anti-arrhythmic effects of CytiA on P waves, T waves and
PR interval

Figure 1 shows the results of the interactive effects of
increasing doses of CytiA with a single dose of Isoprenalin
(102 mg/kg B.W.) on the rabbit ECG. Normal ECG values for
P waves, T waves and PR interval were 0.17 + 0.04 mV; 0.21
1+ 0.06 mV and 0.072 + 0.004 s, respectively. Injection of
Isoprenalin alone resulted in a significant increase (p < 0.05;
p < 0.01) in P-wave and T-wave amplitude and a significant
reduction (p < 0.001) in PR interval duration compared with
normal recording. The variations in these parameters
obtained were 64.70%, 138.09% and 58.33% respectively
compared with normal.

When CytiA doses (10; 15; 20; 25 and 30 mg/kg B.W.) are
administered after this dose of Iso, there is a significant
decrease (p <0.05; p<0.01; p<0.001) in P-wave and T-wave
amplitude compared with the effect of the single dose of
Isoprenalin. The maximum variations were achieved with
the 30 mg/kg B.W. dose, and were 46.42%, 70% and 13.66%
respectively, compared with the effect of Isoprenalin alone.

The variations observed in these ECG parameters are shown
in Table 1.

Anti-arrhythmic effects of CytiA on heart rate.

Normal (control) ECG rate is 220 £ 5.4 bpm. When the single
dose of Iso is injected, there is a significant (p<0.001)
increase in heart rate of 50% compared with normal.

After the single dose of Iso, doses of 10, 15, 20, 25 and 30
mg/kg B.W. of CytiA injected, resulted in a significant
(p<0.05; p<0.01; p<0.001) decrease in heart rate compared
to the effect of Iso alone.

Thus, the maximum reduction of 90.90% is obtained with
the 30 mg/kg B.W. dose.

The diagram in Figure 2 shows the variations obtained.
Anti-arrhythmic effect of CytiA on the QRS complex

The diagrams in figure 3 show the different variations in the
amplitude of the QRS complex in this experiment.
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Injection of the Iso dose alone results in a significant
increase (p < 0.001) in QRS amplitude compared with the
normal recording of 0.48 mV. Injection of Iso alone resulted
in a 78% increase in QRS amplitude.

When CytiA doses of 20, 25 and 30 mg/kg B.W. are injected
after Iso, the amplitude of the QRS complex decreases
significantly (p <0.05; p <0.01 and p <0.001) compared with

A single Iso dose of 10-2 mg/kg B.W. induces an arrhythmia
lasting 75 s. When CytiA doses of 10, 15, 20, 25 and 30
mg/kg B.W. of CytiA are injected, arrhythmia duration is
significantly reduced from 65sto 5s.

At 30 mg/kg B.W., there was a 93.33% reduction in Iso-
induced arrhythmia duration. The CytiA Reducing Dose
(DR50) of 50% of arrhythmia duration is 17.37 mg/kg B.W.

the effect of Isoprenalin alone. The maximum reduction in
this Iso-induced increase is 83.33% and is achieved with the
30 mg/kg B.W. dose.

Figure 4 shows the percentage reduction in arrhythmia
duration as a function of CytiA dose.

111.4.4. Anti-arrhythmic effect of CytiA on the duration of Iso-
induced arrhythmia.
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Figure 1: Effect of the aqueous extract of Cyathula Achyranthoides (KUNTH) MOQ on an arrhythmia induced by Iso.

Table 1: Value of the different parameters of ECG of an arrhythmia induced by Isoprenaline in pre-administration then
treated with the CytiA

Normal 0.17 £0.04 0.21 £ 0.06 0.072+ 0.004
Isop. 102 mg/kg B.W. 0.28 + 0.07 ** 0.5 +0.05* 0.03 + 0.003***
Isop. 102 mg/kg B.W. before 10 0.23 £0.06 0.42 +0.07 0.044 £ 0.004
mg/kg B.W. of ext.
Isop. 102 mg/kg B.W. before 15 0.2+0.07 0.3+0.06 0.052 +0.005
mg/kg B.W. of ext.
Isop. 102 mg/kg B.W. before 20 0.19 + 0.06*:1 0,24 £ 0,05 0.060 + 0.005*;
mg/kg B.W. of ext.
Isop. 102 mg/kg B.W. before 25 0.17 £ 0.05*; 0.19 + 0.06*: 0.68 £ 0.006**;
mg/kg B.W. of ext.
Isop. 102 mg/kg B.W before 30 0.15 + 0.06**; 0.15 £ 0.05**; 0.071 + 0.004***,

mg/kg B.W. of ext.
n=3
*: p<0.05; **: p<0.01; ***: p<0.001 significant compared to normal recording
*1: p<0.05; **1: p<0.01; ***1: p<0.001 significant compared to the effect of Iso alone
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Figure 2: Heart rate (bpm) plot versus CytiA doses administered after the Isoprenalin.
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Figure 3: Diagram of variation in the amplitude of the QRS complex as a function of the doses of CytiA administered after

the dose of Isoprenalin.
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Interaction of aqueous CytiA extract with propranolol

Effect of Propra-CytiA interaction on P and T waves and PR
interval.

In this study, extract doses of 1 and 5 mg/kg B.P. were
injected prior to a propranolol dose of 50 mg/ kg B.W. The
normal ECG of this series of experiments gives us the
following P and T wave and PR interval values: 0.18 £+ 0.06
mV; 0.03 £ 0.002 mV and 0.056+0.003 s.

Injection of a single dose of Propra 50 mg/kg B.W. alone
resulted in a significant (p < 0.001) decrease in P-wave and
T-wave amplitude and a significant (p < 0.001) lengthening
of the PR interval compared with normal recording. The
variations obtained were 38.88%, 66.66% and 78.57%
respectively.

On the other hand, the amplitude of P and T waves
increased significantly (p < 0.05; p < 0.01) following
administration of 1 and 5 mg/kg B.W. of CytiA before
Propra, compared with the effect of Propra alone. The
maximum variations were obtained with 5 mg/kg B.W. and
were 81.81% and 30% respectively.

As for the PR interval, its duration was significantly reduced
(p < 0.01) when CytiA doses of 1 and 5 mg/kg B.W. were
administered before Propra, compared with the effect of
Propra alone. It is reduced by 50% compared with the effect
of Propra alone.

Figure 5 shows a typical recording obtained following
interaction with propranolol and CytiA extract, and the
values are recorded in Table 2.
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Effect of Propra-CytiA interaction on heart rate (bpm).

The diagram in Figure 6 shows the effects of Propra-CytiA
interaction on heart rate.

The normal heart rate in this study is 240 + 6.6 bpm. When
Propra was administered to the animal, there was a
significant (p < 0.01) decrease of 20.83%.

Post-administration of a single dose of Propra. 50 mg/kg
B.W. after doses of 1 and 5 mg/kg B.P., gives a significant
increase (p <0.05; p <0.01) in heart rate compared with the
effect of propranolol alone. The increase is 80% for 5 mg/kg
B.W. of CytiA.

Effect of Propra-CytiA interaction on QRS complex (mV)

In this series of experiments, the QRS complex amplitude of
the normal recording is 0.42 £ 0.09 mV.

When Propra is injected alone, the amplitude of the QRS
complex decreases significantly (p<0.01) by 30.95%,
compared with the normal recording.

However, when Propra is injected after CytiA doses of 1 and
5 mg/kg B.W., there is a significant increase (p<0.05; p<0.01)
in QRS complex amplitude compared with the effect of
Propra alone. The dose of 5 mg/kg B.W. thus resulted in an
84.61% increase over the effect of Propra alone.

The diagram in Figure 7 shows the effect of Propra
interaction and CytiA doses of 1 and 5 mg/kg B.W. on the
QRS complex.
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Figure 5: Interaction of the aqueous extract of Cyathula achyranthoides (kunth) Moq. (CytiA) with propranolol on rabbit

ECG.

Table 2: ECG parameter values following the interaction between Propranolol and CytiA.

Dose
Normal
Propanol 50 mg/kg B.W.
CytiA 1 mg/kg B.W. before 50 mg/kg B.W. of Propra

CytiA 5 mg/kg B.W. before 50 mg/kg B.W. of Propra
n=3

P-Wave (mv) T-Wave (mv) PR Interval (ms)
0.18+0,06 0.03+0.002 0.056+0.003
0.11+0.06** 0,05+0.003* 0.1+0.03**
0.1810.07**: 0.0310.004*; 0.05+0.003**;
0.2+0.08**; 0.035+0.03*; 0.05+0.003**;

*: p <0.05; **: P <0.01 significant compared to normal recording
*1: p <0.05; ** 1: P <0.01 significant compared to the Iso effect alone
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Figure 6: Heart frequency diagram as a function of the post-administration of 50 mg/kg B.W. of Propra. after the doses of
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Figure 7: QRS complex amplitude plot as a function of post-administration of 50 mg/kg B.W. Propra after doses of CytiA

aqueous extract.
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DISCUSSION

This study was conducted at two levels, for high doses
interacting with Isoprenalin and for low doses interacting
with propranolol.

In the first instance, the interaction was carried out with the
single dose of Isoprenalin 102 mg/kg B.W. Indeed,
Isoprenalin (a sympathomimetic agent) is often used
experimentally or clinically to induce atrial fibrillation®.
Similarly, Isoprenalin acts on beta-adrenergic receptors in

the heart, increasing heart rate and the force of contraction
of cardiac muscle!®. Isoprenalin is a beta-1 agonist which
increases  atrioventricular conduction velocity and
myocardial contractile force by lowering the myocardial
excitability threshold. Isoprenalin also induces tachycardia
with arrhythmia, often of the ventricular type!l. In our case,
the amplitudes of the P wave and QRS complex decrease,
while the heart rate of rabbits increases, when they receive
a dose of Isoprenalin. Our results are in line with those of
Ayenon®. Indeed, according to his work, increasing doses of
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Isoprenalin led to a reduction in the amplitude of P, T and
QRS waves and an increase in heart rate with the onset of
atrial fibrillation for a dose of 0.1 pg/kg B.W. Isoprenalin’,

Injection of the single dose of Isoprenalin resulted in a 75-
second arrhythmia. Following the Isoprenalin-induced
tachycardia and arrhythmia, injection of high doses of CytiA
significantly (p<0.001) reduced the Isoprenalin-induced
arrhythmic effect. This shows that, at these doses, the
extract either opposes PBl-adrenergic receptor activation.
The extract would therefore contain beta-blockers. Beta-
blockers reduce heart rate (negative chronotropic effect),
myocardial contractility (negative inotropic effect), cardiac
output and atrioventricular conduction velocity (negative
dromotropic effect) 1213, These drugs reduce the force of
contraction of the heart (negative inotropic effect) *. Like
beta-blockers, CytiA may also reduce the transmission of
nerve impulses to the heart. Finally, according to Camm?,
arrhythmia suppression by beta-blockers is common.

Secondly, at low doses such as 1 and 5 mg/kg B.W., we
realized an interaction with propranolol. Indeed,
propranolol is a non-selective beta-adrenergic blocking
agent (B1 and B2), which means that it decreases basal beta-
receptor activity'®. CytiA doses of 1 and 5 mg/kg B.W.
negate the negative inotropic and chronotropic effects of
propranolol. At low doses, the P1 agonists and/or
sympathomimetic substances contained in the extract may
have predominant effects. At these doses, the aqueous
extract of Cyathula achyranthoides leaves would activate
beta-adrenergic receptors by acting as a B1 agonist. Indeed,
B1 agonists are cardioselective and therefore act specifically
on the heart to induce positive inotropic and chronotropic
effects'’-8, In contrast, propranolol acts both on the heart,
maintaining the effect of the extract even in the presence of
propranolol.

CONCLUSION

The present study was carried out using leaves aqueous
extract of Cyathula achyranthoides (kunth) Mogq. (CytiA) to
evaluate its effect on induced cardiac arrhythmia in rabbits.

Similarly, at low doses, the extract reduced propranolol-
induced bradycardia, and at high doses, it reduced
Isoprenalin-induced arrhythmia. By having this dual effect,
CytiA would therefore be highly beneficial for different
types of arrhythmia.

The various results obtained in this study clearly indicate the
reasons for using this plant in traditional medicine to treat
heart disease.

Source of Support: The author(s) received no financial
support for the research, authorship, and/or publication of
this article

Conflict of Interest: The author(s) declared no potential
conflicts of interest with respect to the research,
authorship, and/or publication of this article.

REFERENCES

1.

10.

11.

12.

13.

WHO, 2002. World Health Report: Reducing Risks and
Promoting Healthy Lives. Technical Report Series No. 916,
WHO, Geneva.
http://www.who.int/nutrition/publications/obesity/WHO_T
RS_916_eng.pdf

Zahoui 0. S., Néné biS. A, Soro T.Y. & Traoré F., Study of the
Pharmacological Effects of the Aqueous Extract of
Heliotropium indicum Linn. (Boraginaceae) on Isolated Rat
Heart and Isolated Guinea Pig Aorta. International Journal of
Biological and Chemical Sciences, 2010;4(5): 1610-1620.

Irié Bi J. S., Abo K. J. C. & Kahou Bi G. P., Diuretic and
Salidiuretics Activity of an Aqueous Extract of Leafy Branches
of Mimosa invisa Mart. ex. Colla (Fabaceae) in Rats.
International Journal of Science and Research, 2016;5(4):
1475-1479.

WHO, 2021. World health report, Cardiovascular diseases.
[Online ]. Accessed June 11, 2021. Available at
“http//www.who.int/en/news-room/fact-
sheets/detail/cardiovascular-diseases-(cvds).

Irié Bi J.S., Kouakou E.M., Zahoui 0.S., ABO K.-C.
Phytochemical screening and an effect of an aqueous extract
Cyathula  Achyranthoides (amaranthaceae) on the
electrocardiogram (ECG) of rabbit. Pharmacology and
pharmacovigilance day (JPP-2025), organized at Alassane
Ouattara University in Bouaké (lvory Coast), Thursday, July
24, 2025.

Anonymous. Council Directive of November 24, 1986 on the
approximation of laws, Regulations and Administrative
Provisions of the Member States looking the protection of
animals use for experience and other scientific purposes.
Official Journal of the European Communities, 1986; 358, 1-
28.

ABO K. J. C., Ehilé E. E., Guédé-Guina F. and Traoré F.
Cholinergic effects of a aqueous extract from Mareya
Micrantha (Euphorbiaceae) on blood pressure and cardiac
activity. Biomedical Africa, 2000;5(3):11-20pp.

Ayenon K.G. Phytochemical, toxicological study and
highlighting the pharmacological properties of an aqueous
extract of Diospyros mespiliformis hochst (ebenaceae) on
induced atrial fibrillation in rabbit, Master of the University
Félix Houphouet-Boigny, 58p.

DOSHI R.N., WU T.J., Yashima M., Kim Y. H., NGO J.J. & CA. J.
M., Relationship Between Ligament of Marshall and
Adrenergic atrial tachyarrhythmia. Traffic, 1999;100: 876 83.

Enauven O., Frossard B., & Salerno F., Management of
conductive disorders induced by cardiac surgery. The
practitioner in resuscitation anesthesia, 2024;28(3):157-168.

Leone M., Boyadjeiv I., Boulos E., Antonini F., Visintini P. &
Albanése J. A Reapprit of Isoproteronol in Goal-Directed
Therapy of Septic Shock. Shock, 2006;26: 353-357.

Witchitz S. 1994. - Beta -blockers. Technical Editions.
Medico-cling encyclopedia, Paris, France. Cardiology-
Angiology, 11-903-A-10; 7 p.

Brown O. M. 1995. - Adrenergic Drugs and Adrenergic
Antagonists. In: Essentials of Pharmacology, edited by Smith
C. M. Reynard A. M. W-B Saunders Compagny, Philadelpia,
USA; pp 75-91.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

94


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 85(8) — August 2025; Article No. 13, Pages: 88-95

DOI: 10.47583/ijpsrr.2025.v85i08.013

14.

15.

16.

Krzesnki J.M. and Rorive G.L. Developed in calcium
antagonists in the treatment of blood pressure. MEDICAL
REVIEW OF LIEGE, 1988, XI. lIl. 9p

Camm A. J., Kirchhof P., Lip G. Y. H., Schotten U. SAVELIEVA
I. & ERNST S. Guidelines for the Management of Atrial
Fibrillation: The Task Force for the Management of Atrial
Fibrillation of the European Society of Cardiology (ESC). EUR
PACING Arrhythm CARD. Electrophysiol J Work Groups Card
Pacing Arrhythm Card Cell. Electrophysiol European Society
of Cardiology, 2010;12: 1360 420.

Oucherif S., 2021. Study of targeting the beta-adrenergic
route by propranolol in the treatment of skin vascular

17.

18.

tumors. Human medicine and pathology. University of
Bordeaux, French. FFNNT: 2021 Bord0381ff. 219p

Xiao RP, Tomhave Ed, Wang DJ, Ji X, Boluyt Mo, Cheng H,
Lakatta Eg and Koch Wj. Ageassociated Reductions in Cardiac
Betal- and Beta2-Adrenergic Resorts Without Changes in
Inhibitory G Proteins or Receptor Kinases. J Clin Invest. 1998;
101: 1273-82

Westfall T. C., Westfall D. P., 2006. - Adrenergic agonists and
antagonists. In L. L. Brunton, J. S. Lazo, and K. L. Parker (EDS)
Goodman and Gilman’s the Pharmacological Basis of
Therapeutics. McGraw-Hill, New York, USA, 11th Edition, pp
237-295.

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

95


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

