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Abstract : Congestive heart failure is, costly and deadly disease, is one of the leading causes of
hospitalization and death worldwide. It is third most common cardio-vascular disease affect
almost 2% of world population. Objective of present study is find out Cardioprotective and
positive inotropic action of Seeds of Linum usitatissimum in Congestive Heart Failure.
Methanolic extract and oil of seeds of Linum usitatissimum(MELU and OLU) were separated
using soxhlet. Beneficial effects of methanolic extract and oil of seeds of Linum usitatissimum
were carried out by doxorubicin (15mg/kg, i.p. within 3 weeks) to induce congestive heart
failure in Wistar rat (invivo study). Following parameters like ECG recording, cardiac bio-
markers like CPK-MB, LDH and SGOT and cytosolic Ca®" level were estimated. In
doxorubicin induced congestive heart failure both MELU and OLU showed significant
increased in cytosolic Ca®* level while significantly decreased QT interval as well as cardiac
bio-markers. Present research work emphasizes that the seeds of Linum usitatissimum is
beneficial in management of congestive heart failure.

Keywords: Cardioprotective, Inotropic Action, Linum usitatissimum, Congestive Heart
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1. Introduction:

Congestive heart failure (CHF) is the common end-stage entity of many cardiovasculardiseases and it is
defined as the inability of the heart to supply adequate blood in responseto systemic demands which is
manifested by decreased exercise capacity, shortness ofbreath, fatigue and edema.™Congestive heart failure
(CHF) is a growing health care burden that is associated withsubstantial morbidity, mortality and health care
costs.’? A recent study from Framingham suggests that the lifetime risk of developing CHF is approximately
20% for both men and women. Once CHF is diagnosed, the median survival with CHF is 1.7 years for men and
3.2 years for women.!

However, there have been dramatic advances in the pharmacological treatment of CHFover the past two
decades. Currently, ideal management of CHF involves Angiotensin converting enzyme (ACE) inhibitors, Beta-
blockers, diuretic and cardiotonics decreases rehospitalization of these patients.!But the major drawbacks of
currently available and mostly used cardiotonics — digoxin have narrow therapeutic window and severe adverse
effects on heart and other system. The other synthetic cardio tonics like Phosphodiesterase Il inhibitors

International Journal of PharmTech Research, Vol.10, No.3, pp 194-199,(2017)
http://dx.doi.org/10.20902/1JPTR.2017.10325


http://dx.doi.org/10.20902/IJPTR.2017.10319

Pravin Tirgar et a/ /International Journal of PharmTech Research, 2017,10(3): 194-199. 195

(Amrinone, Milrinone) have arrhythmias, thrombocytopenia, headache, fever, chest pain,hypokalemia
like adverse effect while Dopaminergic drugs (Dopamine, 1bopamine) also possess some severe adverse drug
effects like Atrial tachycardia, skin necrosis, Hypoprolactemia, Respiratory depressions. &

According to the World Health Organization (WHO), the use of herbal remedies throughout the world
exceedsthat of the conventional drugs by two to three times (Evans, 1994). Worldwide, herbalmedicine received
a boost when the WHO encouraged developing countries to usetraditional plant medicine to fulfill needs unmet
by modern systems.®

Linum usitatissimum is commonly known as flaxseed or linseed in English and Alshi in Guajarati belongs from
Linaceae family. Seed of Linum usitatissimum contain Alpha-linolenic acid (ALA) which is precursor ofomega
3- fatty acid which has beneficial action on heart. It also contain lignanse specially secoisolariciresinol
diglucoside (SDG), are claimed to be effective in reducing the risk of cardiovascular diseases and might be
efficient in inhibiting the developmentof diabetes. Lignans — secoisolariciresinol diglycoside (SDG) and fiber
mucilage whichhelp in obesity "

As per literature survey found that seeds of Linum usitatissimum may have cardio tonicactivity. It is
reported in Ayurveda books that it possess cardiotonic activity.[® Reviewarticles suggest that seeds of Linum
usitatissimum can increase CAMP level by inhibition of phosphodiesterase enzyme (especially PDI -3) in blood
platelets. Thus it may increasethe force of contraction in cardiac myocytes by inhibit phosphodiesterase enzyme
andprove a good candidate as cardiotonic!®

Linum usitatissimum also possesses diuretic activity “% so it also helps to reducepreload and after load
and thus it potentiate cardiotonic action. Additional due todiuretic action, it antagonizes hypertensive effect that
is more prone for CHF. Linum usitatissimum possess anti-hypertensive™ and anti hyperlipidemiat*? activities
that might be beneficial to prevent cardiovascular complications. Additionally it alsopossesses anti-oxidant
activity™ * which is addition advantage of Linum usitatissimum seeds over other cardiotonics.

In light of above discussion the objective of present study is to evaluate Linum usitatissimum having
potent cardiotonic activity and having multiple actions that is beneficial in other cardiovascular complications
and with least adverse effects.

2. Materials and Methods:

The seed of Linum usitatissimum was acquired from “Anand Agriculture University” at Anand, Gujarat.
Herbarium of the research drug was prepared and authenticated by Prof. Vishal Muliya, at Head of Botany
Department, Christ College, Rajkot, Gujarat. India.

Methanolic extract of fine dried powder of seeds of Linum usitatissimum were prepared using soxhlet
apparatus. Oil of seed was separated using soxhlet apparatus using petroleum ether as solvent.

All the experimental procedures and protocols used in study was reviewed andapproved by the
Institution Animals Ethical Committee (IAEC) of School of Pharmacy,RK University, Rajkot, Gujarat and care
of laboratory animals were taken as per the guidelines of Committee for the Purpose of Control and Supervision
of Experiments on Animals(CPCSEA), Government of India.

Wistar rats of either sex initially weighing 220-280 gm were used for present study. Forinduction of
congestive heart failure, doxorubicin were administered 1 mg/kg, i.p. for10 times in 3 weeks. The other groups
were receiving their respective treatment alongwith doxorubicin. 1** 1

The experimental animals were divided into five groups (n= 6).

Group 1 - Normal control: receive water only

Group 2 - Disease control: doxorubicin (1 mg/kg, i.p. for 10 times in 3 weeks)

Group 3 - Standard control: doxorubicin + digoxin (100 pg/kg/day, p.o.)

Group 4 - Test control A: doxorubicin + Methanolic extract of seeds of Linum usitatissimum(500mg/kg/day,

p.o.)
Group 5 - Test control B:doxorubicin + oil of seeds of Linum usitatissimum, (0.6ml/kg/day, p.o.)
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Study was carried out for a period of 3 weeks. ECG was recorded after 24 hours of last dose of
doxorubicin. NIBP-200 was used for recording and monitoring of ECG tracing. Mainly P wave, QRS complex,
QT interval were observed and compared for all five groups.

Blood samples were allowed to clot for 30 min at room temperature. Then serums were separated using
cooling centrifugation (REMI CM-12 cooling centrifuge). Serum samples were subjected for assessment
Creatinine phosphokinase (CPK-MB), Lactate dehydrogenase (LDH), Serum glutamic oxaloacetic transaminase
(SGOT) (using SPAN diagnostic kits). *"!

3. Statistical Analysis:

To check the significance of data, following statistical tests were performed:

ANOVA: to see the variability within all the groups.

Tuckey’s test: for the same purpose mentioned in above test.

INSTAT software: to derive all the statistical terms like Standard Error of Mean (SEM),

ANOVA, P —value, Degree of freedom, Standard deviation, etc.

Data were considered statistically significant at p < 0.05 and highly significant at p <0.001. Statistical analysis
was performed using INSTAT statistical software.

4. Result and Discussion:

4.1 Cardioprotective effect in ECG study

Doxorubicin can cause cardiotoxicity which results in changes in ECG pattern and thuseCG was
monitored in all five groups. Doxorubicin cause prolongation of P wave, QRScomplex,QT interval, ST
elevation and reduce cardiac cycles. In disease control group,QT interval was prolonged which is marker of
hypertrophy of ventricles i.e. increasedventricular diameter.”! The ST elevation may be observed due to
cellular membranedamage occurred by oxidative stress.[22]

Test groups animals treated with MELU and OLU were reflected least prolongation of QT
intervalsignificantly compared to disease control group. These findings suggests that MELU and OLU
iseffective to avoid cardiac damage occurred by doxorubicin induced CHF model in wistar rats.
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Figure V : Effects of OLU on QT Interval in
ECG of OLU Group
Figure 1: Cardioprotective effect of Linum usitatissimum in ECG study using doxorubicin induced CHF
model.
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Figure 2: Beneficial Effects of Digoxin, MELU and OLU on QT Interval in Doxorubicin Induced
Congestive Heart Failure

4.2 Effects of Digoxin, MELU and OLU on Bio-Markers (Cardiac Enzymes), Cytosolic Ca?* level in
Doxorubicin Induced Congestive Heart Failure Model

Disease control group, treated with doxorubicin alone, showed marked increased incardiac enzymes
level i.e. CPK-MB, SGOT, LDH compared to normal control group. Thisincreased in enzymes level is might be
due to deficiency of oxygen and glucose supply tomyocardial cells leading to rupturing of myocardial
membrane and so that enzymesleaks out.[** 2! Test groups showed significant decreased in these enzymes level
whichsuggests that MELU and OLU may protect the myocardial cell membrane may be byincreasing supply of
oxygenated blood to heart by increasing force of contraction.Disease control group, treated with doxorubicin
alone, showed marked decrease incytosolic Ca*" level compared to normal control group. This decreased in
Ca” level maybe due to alteration in adrenergic pathway and alter the function of Na* /K" ATPase.Both test
groups MELU and OLU showed marked increased in cytosolic Ca®" level.

Table 1 Effects of Digoxin, MELU and OLU on Biomarkers in Doxorubicinlnduced Congestive Heart
Failure.

Groups CPK-MB (U/L) | LDH(IU/L) | SGOT (IU/L) | Ca2+ (mg/dI)
Control 448.16 + 9.56 20216 +35 | 138.16 +4.67 | 2.03%.011
Digoxin 852.83 % 4.73* 308 £ 18.18% | 272 + 4.92* 1.66 £ .023*
Standard Control | 639.5 + 8.03# 232.66+ 1.3% | 167.5+3.79%% | 4.03+.03#
MELU 670 + 3.88# 245 + 2.12# 175.66% 3.27# | 3.25 + .04#
OLU 619 + 10.16# 235.66+ 1.54# | 170.33+ .76# | 2.81  .03#

F 350.89 21.47 180.46 1122.89

df 29(4, 25) 29(4, 25) 29(4, 25) 29(4, 25)

P <0.001 <0.001 <0.001 <0.001

n=6 and results were shown as mean + SEM
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* indicate significant difference in the data compared to normal control group and thelevel of significance was
p<0.001 = highly significant.
# indicate significant difference in the data compared to disease control group and thelevel of significance was
p<0.001 = highly significant.

5. Conclusion:

Doxorubicin induced congestive heart failure model was used to determine methanolic extract and oil
of seed of Linum usitatissimum MELU and OLU therapeutic effectiveness in CHF. MELU and OLU decreased
QT prolongation. The cardiac enzymes like CPK, LDH and SGOT were also reduced by both MELU and OLU
significantly, when compared with disease control group. Both MELU and OLU increased cytosolic Ca2+ level
in 15 days Cardiac profilestudy.

These all results pointing towards the effectiveness of methanolic extract as well as oil of seeds of
Linum usitatissimum in doxorubicin induced congestive heart failure (in vivo). Thus we can conclude that seed
of Linum usitatissimum are effective in treatment of congestive heart failure.

6. Recommendation for Further Study:

Further research is required to find out mechanism of action responsible for its cardiotonic activity and
isolation, characterization and purification of active constituent which is responsible for cardiotonic activity.
Future aspects of this study include preparation of suitable formulation as well

as bulk manufacturing of same at industrial scale.

7. Acknowledgement

I would like to acknowledge with much appreciation the crucial role of the ‘Gujarat Council on Science
and Technology (GUJCOST)’, Government of Gujarat for providing financial assistance of 1.05 Lac Indian
Rupees under research grant of ‘Minor Research Project’. | sincerely thank you to management of School of
Pharmacy, RK University to provide research facility and their constant support during the research project.

8. References:

1. K. Dickstein, A. Cohen-Solal, G. Filippatos, J.J.V. McMurray, P. Ponikowski, P.A. Poole-Wilson, A.
Strémberg, D.J. van Veldhuisen, D. Atar, AW. Hoes, A. Keren, A. Mebazaa, M. Nieminen, S.G. Priori,
K. Swedberg, A. Vahanian, J. Camm, R. De Caterina, V. Dean, K. Dickstein, G. Filippatos, C. Funck-
Brentano, I. Hellemans, S.D. Kristensen, K. McGregor, U. Sechtem, S. Silber, M. Tendera, P. Widimsky,
J.L. Zamorano, M. Tendera, A. Auricchio, J. Bax, M. Béhm, U. Corra, P. della Bella, P.M. Elliott, F.
Follath, M. Gheorghiade, Y. Hasin, A. Hernborg, T. Jaarsma, M. Komajda, R. Kornowski, M. Piepoli, B.
Prendergast, L. Tavazzi, J.-L. Vachiery, F.W.A. Verheugt, J.L. Zamorano and F. Zannad, Eur. J. Heart
Fail., 10, 933 (2008); doi:10.1016/j.ejheart.2008.08.005.

2. J.L.Cox, S.A. Ramer, S.D. Lee et al., Can. J. Cardiol., 21, 337 (2005).
D.M. Lloyd-Jones, Curr. Cardiol. Rep., 3, 184 (2001); doi:10.1007/s11886-001-0021-1.

4. S. Stewart, K. Maclntyre, D.J. Hole, S. Capewell and J.J.V. McMurray, Eur. J. Heart Fail., 3, 315
(2001); doi:10.1016/S1388-9842(00)00141-0.

5. K.K. Ho, K.M. Anderson, W.B. Kannel, W. Grossman and D. Levy, Circulation, 88, 107 (1993);
doi:10.1161/01.CIR.88.1.107.

6. Evans CV., Pharmacognosy Book, Published by Elsevier Publication.
7.  N.D. Westcott and A.D. Muir, Photochem. Rev., 2, 401 (2003).

8. K.R. Kirtikar and B.D. Basu, Indian Medicinal Plants; International Book Distributors; Vol. 1, pp. 408-
409.



https://doi.org/10.1016/j.ejheart.2008.08.005
https://doi.org/10.1007/s11886-001-0021-1
https://doi.org/10.1016/S1388-9842(00)00141-0
https://doi.org/10.1161/01.CIR.88.1.107

Pravin Tirgar et a/ /International Journal of PharmTech Research, 2017,10(3): 194-199. 199

9.

10.
11.

12.

13.

14.
15.

16.

17.

18.
19.
20.
21.

22.
23.
24.

M. Khanavi, H. Azimi, S. Ghiasi, S. Hassani, R. Rahimi, S. Nikfar, Y. Ajani, M.R. Shams-Arde and M.
Abdollahi, Int. J. Pharmacol., 8, 161 (2012); doi:10.3923/ijp.2012.161.168.

K.M. Nadkarni, Indian Materia Medica, Bombay Popular Prakashan, Vol. 1, pp. 743-745.

AE. Ghule, S.S. Jadhav and S.L. Bodhankar, Pharmacologia, 3, 283 (2012);
doi:10.5567/pharmacologia.2012.283.290.

S. Fukumitsu, K. Aida, N. Ueno, S. Ozawa, Y. Takahashi and M. Kabori, Br. J. Nutr., 100, 669 (2008);
doi:10.1017/S0007114508911570.

J. Rajesha, K.N.C. Murthy, M.K. Kumar, B. Madhusudhan and G.A. Ravishankar, J. Agric. Food Chem.,
54, 3794 (2006); doi:10.1021/jf053048a.

O.M. Barbary, S.A. EI-Sohaimy, M.A. El-Saadani et al., Res. J. Agric. Biol. Sci., 6, 247 (2010).

J.C. Chachques, P.A. Grandjean, E.I.C. Fischer, C. Latremouille, V.A. Jebara, |. Bourgeois and A.
Carpentier, Ann. Thorac. Surg., 49, 225 (1990); doi:10.1016/0003-4975(90)90143-T.

Vogel HG, Drug Discovery and Evaluation - Pharmacological assays, Springer — Verlag Berlin
Heidelberg New York, Edn. 2", pg. 118.

T. Simunek, 1. Klimtova, J. Kaplanova, Y. Mazurova, M. Adamcova, M. Stérba, R. Hrdina and V. Gersl,
Eur. J. Heart Fail., 6, 377 (2004); doi:10.1016/j.ejheart.2003.05.003.

B.C. Kaoti et al., Indian J. Exp. Biol., 47, 41 (2009).
G.F. DiBona and L.L. Sawin, Circulation, 100, 82 (1999); d0i:10.1161/01.CIR.100.1.82.
N.A. Abd Elbaky, A.A. Ali and R.A. Ahmed, J. Basic Appl. Sci., 6, 29 (2010).

T. Feldman, R.W. Childers, K.M. Borow, R.M. Lang and A. Neumann, Circulation, 72, 495 (1985);
doi:10.1161/01.CIR.72.3.495.

R.P. Holland and H. Brooks, Am. J. Cardiol., 40, 110 (1977); doi:10.1016/0002-9149(77)90109-6.
F.N. Momin et al., Pharmacologyonline, 3, 1145 (2011).

E.A. Lefrak, J. Pitha, S. Rosenheim and J.A. Gottlieb, Cancer, 32, 302 (1973); doi:10.1002/1097-
0142(197308)32:2<302::AID-CNCR2820320205>3.0.CO;2-2.

kkkkk o kkkkk


https://doi.org/10.3923/ijp.2012.161.168
https://doi.org/10.5567/pharmacologia.2012.283.290
https://doi.org/10.1017/S0007114508911570
https://doi.org/10.1021/jf053048a
https://doi.org/10.1016/0003-4975(90)90143-T
https://doi.org/10.1016/j.ejheart.2003.05.003
https://doi.org/10.1161/01.CIR.100.1.82
https://doi.org/10.1161/01.CIR.72.3.495
https://doi.org/10.1016/0002-9149(77)90109-6
https://doi.org/10.1002/1097-0142(197308)32:2%3c302::AID-CNCR2820320205%3e3.0.CO;2-2
https://doi.org/10.1002/1097-0142(197308)32:2%3c302::AID-CNCR2820320205%3e3.0.CO;2-2

