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ABSTRACT: Aim: To evaluate the antihypertensive effect of ethanolic extract of 

seeds of Phaseolus vulgaris Linn. (EEPV) on high salt diet induced hypertension in 

male rats. Methods: Male wistar rats (180-200g) received high salt diet (8% NaCl) 

and 1% saline water for 6 weeks, then cannulated for dosing of Enalapril, 

angiotensin converting enzyme inhibitor (0.5 mg/kg, i.v.) in standard group and 

EEPV (50 and 100 mg/kg, i.v.) in test group and measured mean blood pressure, 

systolic blood pressure, diastolic blood pressure and heart rate with the help of 

Power Lab 6 Pro after 60 minutes of treatment. Results: Elevated blood pressure of 

the animals was significantly (P < 0.05) decreased by EEPV (100 mg/kg, i.v). 

Enalapril, at the dose of 0.5 mg/kg, i.v. showed significant (P < 0.05) reduction in 

the elevated blood pressure. The antihypertensive activity of ethanolic extract of 

seeds of Phaseolus vulgaris Linn. may be due to the action on rennin-angiotensin 

system. The antihypertensive activity of EEPV might also be explained by the 

presence of phytochemical constituents like flavanoids and saponins in the plant. 

Conclusion: The work demonstrated that the concomitant administration of high-

salt and EEPV elicits prevention of high salt-induced hypertension in rats. Overall, 

results justify and support the use of Phaseolus vulgaris Linn. as antihypertensive 

medicine. 

INTRODUCTION: Hypertension or high blood 

pressure is a chronic medical condition resulting to 

elevated blood pressure in the arteries assessed by 

systolic and diastolic measurements 
1
. The 

European society of Cardiology has defined 

hypertension as systolic values above 140 mmHg 

and diastolic values above 90 mmHg. 
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However, these values are affected by different 

factors like age, sex and size 
2
. Hypertension is 

referred to as a silent killer because in most cases, 

it does not manifest any symptoms or signs until 

complications develop in vital organs 
3
.  A direct 

progressive correlation between blood pressure and 

cardiovascular risk has long been acknowledged 
4, 

5
.  

Only about one-third of patients attain optimal 

blood pressure control using drug therapy 
5
. 

Because a reduction of 5 mm Hg in systolic blood 

pressure has been associated with a 7% reduction in 

all-cause mortality, it is important to study other 

involvements that reduce blood pressure 
4, 6

.  
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In spite of progress in prevention, detection, 

treatment, and control of high blood pressure, 

hypertension remains an important public health 

challenge 
4, 5

. Some researches have shown that 

complementary and alternative medicine has 

potential in the treatment of hypertension 
7, 9

. The 

approval of complementary and alternative 

medicine has grown over the past two decades 

among physicians and patients alike 
9, 10

. 

Herbal medication is an increasingly common form 

of alternative medicine globally. Herbal products 

have over the ages created indispensable tools for 

research and development of new drugs 
11, 12

, and 

in spite of that there are still many plants whose 

therapeutic values have not been exploited, it is 

rational to describe the plant kingdom as a sleeping 

giant for potential drug development 
13

. 

Phaseolus vulgaris Linn. (Family- Fabaceae), 

commonly known as common bean or black bean 

or kidney bean, is the largest cultivated and 

consumed pulse legume in the world. It is a 

slender-stemmed, annual climber growing up to 4 

m (12 ft). It has curly tendrils, pointed oval leaflets, 

clusters of white or lilac flowers and a bean pod 

containing kidney-shaped seeds. Beans are thought 

to have originated from South America. But today, 

varieties are cultivated throughout the globe. The 

ripe beans gathered in summer. It contains lectin, 

anthraquinone glycosides, polyphenols, saponins, 

flavonoids, allantoins, aminoacids, sugar, steroids, 

terpenoids and tannins 
14

. 

Pharmacologically this plant has been investigated 

for its antidiabetic activity 
15

, ACE inhibitory 

activity 
16

, antioxidant activity 
17

 and iron reductase 

activity 
18

. 

In order to further explore the potential activity 

of Phaseolus vulgaris Linn., the antihypertensive 

effect of ethanolic extract of seeds of Phaseolus 

vulgaris Linn. (EEPV) were investigated against 

high salt diet induced hypertension mode. 

MATERIAL AND METHODS: 
Plant material: The seeds of Phaseolus vulgaris 

Linn. were collected from local market of Lucknow 

and its identification and authentication were done 

from CSIR-National Botanical Research Institute, 

Lucknow, Uttar Pradesh, India (Ref. No.: 

NBRI/CIF/276/2012). The seeds were break into 

small pieces and shade dried. The dried material 

was then pulverized separately into coarse powder 

by a mechanical grinder and then passed through 

Sieve No. 40 to get uniform powder and stored in 

an air tight container for further use. 

Preparation of extract: The ethanolic extract of 

seeds of Phaseolus vulgaris Linn. (EEPV) was 

prepared by soxhletion. The powdered dried seeds 

of Phaseolus vulgaris Linn. (250g) were extracted 

with 50% ethanol (EtOH). The extract was filtered, 

dried and concentrated in rotary evaporator. The 

resultant extract was used for further studies. 

Preliminary phytochemical screening: An 

attempt was made to observe the presence and 

absence of diverse phytochemical constituents in 

the EEPV, viz., alkaloids (Wagner’s test), 

flavonoids (Shinoda test), tannins (Ferric chloride 

test), steroids and triterpenes (Liberman-Burchard’s 

test), terpenoids (Salkowski test), glycoside 

(Baljet’s test) and saponins (Foam test) according 

to standard methods 
19

. 

Animals: The experiments were carried out with 

male Albino wistar rats weighing 180-200 g 

obtained from the Laboratory Animal Services 

Division of Central Drug Research Institute, 

Lucknow, India.  Research on experimental 

animals was conducted in agreement with the 

internationally accepted principles for laboratory 

animal use and care (1087/07/ CPCSEA). They 

were kept in polypropylene cages (22.5 cm
2
x 37.5 

cm) and were kept under standard housing 

conditions (room temperature, 24-27°C and 

humidity, 60-65 %) with a 12-h light and dark 

cycle.  

They were allowed free access to standard pellet 

diet and water, ad libitium. The experimental 

protocols were approved by the Institutional 

Animal Ethics Committee, which follow the 

guidelines of the Committee for the Purpose of 

Control and Supervision of Experiments on 

Animals (CPCSEA) and conform to the 

international norms of the Indian National Science 

Academy. Ethical norms were strictly followed 

during all experimental procedures. [Hygia/ 

M.Pharm/02/2011-12]. 

Chemicals and Instruments: Enalapril and 

Sodium chloride were purchased from SD Fine 
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Chem Limited (Mumbai, India). Rest of the 

chemicals was also purchased from SD Fine Chem 

Limited (Mumbai, India). Power Lab 6 Pro (AD 

Instruments, Australia). 

Acute Toxicity Study: Acute oral toxicity studies 

were performed as per OECD guidelines. The 

EEPV was administered orally in doses of 50, 100, 

250, 500, 1000 and 2000 mg/kg to different groups 

of rats. The mortality rate was observed and 

recorded for a 24-h period. 

Induction of high salt-induced hypertension: 

Each rat in Group II - V received high salt diet (8% 

NaCl) and 1% saline water ad libitum for six 

weeks. After 6 weeks each rat was anaesthetized 

with Urethane 1.5 mg/kg, i.p. The jugular vein and 

carotid artery were cannulated for drug 

administration and blood pressure measurements 

with Power Lab 6 Pro. Enalapril (0.5 mg/kg, i.v.) 

was administered in standard group III and EEPV 

(50 and 100 mg/kg, i.v.) were administered in 

tested groups IV and V and then mean blood 

pressure, systolic blood pressure, diastolic blood 

pressure and heart rate was measured after 60 

minutes of treatment. 

Experimental Design: 

Evaluation of antihypertensive activity: The 

animals were divided into five groups and each 

group consisted of six rats (n=6). 

 

Group I: Normal control 

Received normal diet and drinking water for 6 

weeks, then cannulated for measuring mean blood 

pressure, systolic blood pressure, diastolic blood 

pressure and heart rate with the help of Power Lab 

6 Pro after 60 minutes of treatment. 

 

Group II: Disease control 

Received high salt diet (8%NaCl) and 1% saline 

water for 6 weeks, then cannulated for measuring 

mean blood pressure, systolic blood pressure, 

diastolic blood pressure and heart rate with the help 

of Power Lab 6 Pro after 60 minutes of treatment 

 

Group III: High salt diet-induced hypertensive rats 

treated with Enalapril 

Received high salt diet (8%NaCl) and 1%saline 

water for 6 weeks, then cannulated for dosing of 

Enalapril (0.5mg/kg, i.v.) and measured mean 

blood pressure, systolic blood pressure, diastolic 

blood pressure and heart rate with the help of 

Power Lab 6 Pro after 60 minutes of treatment 

 

Group IV: High salt diet-induced hypertensive rats 

treated with EEPV EEPV (50 mg/kg, i.v.) 

Received high salt diet (8% NaCl) and 1% saline 

water for 6 weeks, then cannulated for dosing of 

EEPV (50 mg/kg, i.v.) and measured mean blood 

pressure, systolic blood pressure, diastolic blood 

pressure and heart rate with the help of Power Lab 

6 Pro after 60 minutes of treatment 

 

Group V: High salt diet-induced hypertensive rats 

treated with EEPV EEPV (100 mg/kg, i.v.) 

Received high salt diet (8% NaCl) and 1% saline 

water for 6 weeks, then cannulated for dosing of 

EEPV (100 mg/kg, i.v.) and measured mean blood 

pressure, systolic blood pressure, diastolic blood 

pressure and heart rate with the help of Power Lab 

6 Pro after 60 minutes of treatment. 

 

Statistical analysis: Results are expressed as mean 

± S.E.M. The statistical significance of differences 

between the groups was determined by one-way 

ANOVA, followed by Dunett’s multiple 

comparison tests using the software Graph Pad 

Prism 5 (San Diego, CA, USA). 

 

RESULTS: 

Phytochemical screening: The result of 

phytochemical investigation of ethanolic extract of 

Phaseolus vulgaris Linn. seeds has indicated the 

presence of flavonoids, tannins, steroids and 

triterpenes, saponins and glycosides. 

 

Acute Toxicity Studies: Oral administration of 

ethanolic extract of Phaseolus vulgaris Linn. up to 

2000 mg/kg did not produce any toxic effects. No 

mortality was observed and Phaseolus vulgaris 

Linn. was found to be safe at the given doses. 

 

Effects of EEPV on Mean blood pressure, 

Systolic blood pressure, Diastolic blood pressure 

and Heart rate in high salt-induced 

hypertension after 60 minutes of treatment: 

High salt treatment in disease control group 

showed significant (P < 0.05) increase in mean 

blood pressure, systolic blood pressure, diastolic 

blood pressure and heart rate as compared to 
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control group. The heart rate was significantly 

normalized by EEPV at 50 and 100 mg/kg. EEPV 

produced a significant decrease in mean blood 

pressure, systolic blood pressure and diastolic 

blood pressure of hypertensive rats at the dose of 

50 and 100 mg/kg, i.v. in a dose dependent manner. 

Enalapril (0.5 mg/kg, i.v.) showed significant 

decrease in mean blood pressure, systolic blood 

pressure and diastolic blood pressure of 

hypertensive rats as compared to disease control 

group (Table 1). 

 

 

TABLE 1: MEASUREMENTS OF MEAN BLOOD PRESSURE, SYSTOLIC BLOOD PRESSURE, DIASTOLIC 

BLOOD PRESSURE AND HEART RATE AFTER 60 MINUTES OF TREATMENT 

 

Treatment 

Mean blood 

pressure (mmHg) 

Systolic blood 

pressure (mmHg) 

Diastolic blood 

pressure (mmHg) 

Heart rate 

(beats/min) 

Group I (Normal control) 110.53 ± 01.54 125.65 ± 1.93 83.85 ±  1.62 311.77 ± 2.94 

Group II (Disease control) 142.75 ± 2.99* 160.61 ± 1.42* 114.43 ±  2.97* 348.82 ± 1.62* 

Group III (Enalapril 0.5 

mg/kg) 

108.58 ± 1.35* 121.85 ± 1.32 77.24 ± 1.34* 310.84 ± 1.21* 

Group IV (EEPV 50 mg/kg) 122.34 ± 1.91* 137.45 ± 1.28 87.59 ± 1.99* 328.84 ± 1.21* 

Group V (EEPV 100 mg/kg) 112.47 ± 1.41* 126.49 ± 1.97 80.56 ± 0.96* 317.16 ± 1.76* 

Results were expressed as mean ± S.E.M. (n = 6). Data are analyzed by One-way ANOVA followed by Dunett’s multiple 

comparison tests. *P < 0.05 (significantly different from the control).  

 

DISCUSSION: Hypertension or high blood 

pressure is a chronic medical condition in which 

the blood pressure in the arteries is elevated. It is 

classified as either primary (essential) or 

secondary. About 90 to 95% of cases are primary 

hypertension, in which no medical cause can be 

found 
20

. The remaining 5 to 10% of the cases are 

secondary hypertension, which are caused by other 

conditions that affect the arteries, kidneys, heart or 

endocrine system 
21

. An excess of dietary salt is the 

most common environmental factor that contributes 

to the pathogenesis of hypertension 
22-26

. Much 

evidence from epidemiological and genetic studies 

suggest that a high salt intake is almost uniformly 

associated with an increase in blood pressure in 

normotensive and hypertensive humans 
27-31

. A 

long-term high salt intake also increased blood 

pressure in animals 
32-33

.  

The mechanisms of dietary salt-induced 

hypertension is still not clear, though accumulating 

evidence has shown a variety of genetic mutations 

and polymorphisms of sodium channels and related 

proteins in the kidney result in the dysregulation of 

sodium metabolism and/or salt-sensitive 

hypertension. These include mutations affecting 

synthesis and circulating levels of mineral 

corticoids 
34

, the role of renal inflammation, 

oxidative stress, and intra-renal angiotension 

activity 
35-37

. Dietary salt-induced hypertension is 

also associated with the down-regulation of the 

renal VEGF expression 
38

. 

 

Conventional antihypertensive drugs are generally 

coupled with many side effects. About 75 to 80% 

of the world population use herbal medications, 

mainly in developing countries, for primary health 

care because of their better tolerability and lesser 

side effects.  In the last three decades, a lot of 

rigorous efforts have been done to find out the local 

medicinal plants with hypotensive and 

antihypertensive therapeutic potentials 
39

. 

Preliminary phytochemical investigation revealed 

that EEPV showed positive response to flavonoids, 

tannins, saponins, glycosides, steroids and 

triterpenes. 

This study investigated the antihypertensive effect 

of the ethanolic extract of seeds of Phaseolus 

vulgaris Linn. in high salt diet-induced 

hypertensive rats. Administration of EEPV 

produced a significant decrease in mean blood 

pressure, systolic blood pressure and diastolic 

blood pressure of hypertensive rats at the dose of 

50 and 100 mg/kg, i.v. in a dose dependent manner.  

The heart rate was significantly normalized by 

EEPV at 50 and 100 mg/kg. Enalapril (0.5 mg/kg, 

i.v.) showed significant decrease in mean blood 

pressure, systolic blood pressure and diastolic 

blood pressure of hypertensive rats as compared to 

disease control group. 

The pharmacological activities of EEPV might be 

explained by the presence of phytochemical 



Jawaid et al., IJPSR, 2017; Vol. 8(7): 3092-3097.                                        E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3096 

constituents like flavanoids and saponins in the 

plant. These bioactive phytoconstituents are known 

to possess vasorelaxant, antihypertensive and 

antihyperlipidemic effects 
40-42

. 

CONCLUSION: The data showed the efficacy of 

ethanolic extract of seeds of Phaseolus vulgaris 

Linn. against high salt-induced hypertension in rats. 

Overall, results justify and support the use of 

Phaseolus vulgaris Linn. as antihypertensive 

medicine. 

ACKNOWLEDGEMENTS: The authors are 

thankful to Hygia Institute of Pharmaceutical 

Education and Research, Lucknow, India for 

providing necessary facilities to carry out this 

research. Authors would also like to thank Central 

Institute of Medicinal and Aromatic Plants, 

Lucknow, India for plant collection, CSIR-National 

Botanical Research Institute, Lucknow for plant 

authentication and Central Drug Research Institute, 

Lucknow, India for providing animals.  

CONFLICT OF INTEREST: No conflict of 

interest associated with this work. The authors 

declare that this work was done by the authors 

named in this article and all liabilities pertaining to 

claims relating to the content of this article will be 

borne by them. 

REFERENCES: 

1. Lifton RP, Gharari AG, Geller DS: Molecular mechanisms 

of human hypertension. Cell 2001; 104(4):545-56.  

2. Guiseppe M, Fagard R, Narkiewicz K, Kedom J, Zanchetti 

A, Bohm M, et al.: ESH/ESC guidelines for the 

management of arterial hypertension: The task force for 

the management of arterial hypertention of the European 

Society of Hypertension (ESH) and of the European 

Society of Cardiology (ESC). European Heart Journal 

2013; 34(28): 2159-219. 

3. Azubuike AE, Iheanyichukwu E, Stanley O, Ogwo Joseph 

I: Comparative antihypertensive properties of aqueous 

extracts of leaves, stem bark and roots of hura crepitans 

(Linn.) in adrenaline induced hypertensive albino rats. 

International Journal of Scientific & Technology Research 

2016; 4(1): 185-93.  

4. Whelton PK, He J, Appel LJ, Cutler JA, Havas S, Kotchen 

TA, Roccella EJ, Stout R, Vallbona C, Winston MC, 

Karimbakas J: National High Blood Pressure Education 

Program Coordinating Committee: Primary prevention of 

hypertension: Clinical and public health advisory from the 

national high blood pressure education program. Journal of 

the American Medical Association 2002; 288(15):1882-8. 

5. Kearney PM, Whelton M, Reynolds K, Muntner P, 

Whelton PK, He J: Global burden of hypertension: 

analysis of worldwide data. Lancet 2005; 365(9455):217-

23. 

6. Chobanian AV, Bakris GL, Black HR, Cushman WC, 

Green LA, Izzo JL, et al.: Joint National Committee on 

Prevention, Detection, Evaluation, and Treatment of High 

Blood Pressure. National Heart, Lung, and Blood Institute; 

National High Blood Pressure Education Program 

Coordinating Committee. Seventh report of the Joint 

National Committee on Prevention, Detection, Evaluation, 

and Treatment of High Blood Pressure. Hypertension 

2003; 42: 206-1252. 

7. Ernst E: Complementary/alternative medicine for 

hypertension: a mini-review. Wiener Medizinische 

Wochenschrift 2005; 155:386-91 

8. Wright CI, Van-Buren L, Kroner CI, Koning MM: Herbal 

medicines as diuretics: a review of the scientific evidence. 

Journal of Ethnopharmacology 2007; 114(1):1-31. 

9. Nahas R: Complementary and alternative medicine 

approaches to blood pressure reduction: An evidence-

based review. Canadian Family Physician 2008; 54(11): 

1529-33. 

10. Soncini R, Santiago MB, Orlandi L, Moraes GO, Peloso 

AL, dos Santos MH, Alves-da-Silva G, Paffaro VA, Bento 

AC, Giusti-Paiva A: Hypotensive effect of aqueous extract 

of Averrhoa carambola L. (Oxalidaceae) in rats: An in 

vivo and in vitro approach. Journal of Ethnopharmacology 

2011; 133(2):353-7. 

11. Krogsgaard-Larsen P: Ibotanic acid analogue as specific 

agonist at central glutamate receptor in natural products 

and drug development. Munksgard, Copenhagen. 1984. 

12. Bonati A: Medicinal plants and industry. Journal of 

Ethnopharmacology 1980; 2(2):167-71. 

13. Farnsworth RN, Euler KL: Lloydia 1861; 25:962. 

14. Atchibri AL, Kouakou TH, Brou KD, Kouadio YJ, Gnakri 

D: Evaluation of bioactive components in seeds of 

Phaseolus vulgaris L. (Fabaceae) cultivated in Côte 

d'Ivoire. Journal of Applied Biosciences 2010; 31:1928-

34. 

15. Atchibri AO, Brou KD, Kouakou TH, Kouadio YJ, Gnakri 

D: Screening for antidiabetic activity and phytochemical 

constituents of common bean (Phaseolus vulgaris L.) 

seeds. Journal of Medicinal Plants Research 2010; 

4(17):1757-61. 

16. Hernandez‐Alvarez AJ, Carrasco‐Castilla J, Davila‐Ortiz 

G, Alaiz M, Giron‐Calle J, Vioque‐Pena J, 

Jacinto‐Hernandez C, Jimenez‐Martinez C: Angiotensin 

‐converting enzyme‐inhibitory activity in protein 

hydrolysates from normal and anthracnose 

disease‐damaged Phaseolus vulgaris seeds. Journal of 

the Science of Food and Agriculture 2013; 93(4):961-6. 

17. Evangelho JA, Berrios JD, Pinto VZ, Antunes MD, Vanier 

NL, Zavareze ED, et al.: Antioxidant activity of black 

bean (Phaseolus vulgaris Linn.) protein hydrolysates. Food 

Science and Technology (Campinas) 2016; 36(Suppl. 1), 

23-7.  

18. Blair MW, Knewtson SJ, Astudillo C, Li CM, Fernandez 

AC, Grusak MA: Variation and inheritance of iron 

reductase activity in the roots of common bean (Phaseolus 

vulgaris Linn.) and association with seed iron 

accumulation QTL. BMC Plant Biology 2010 Oct 5; 

10(1):1. 

19. Kokate CK, Purohit AP, Gokhale SB: Text book of 

Pharmacognosy. 26th ed. Pune: Nirali Prakashan 2006; 

593-7. 

20. Carretero OA, Oparil S: Essential hypertension. Part I: 

Definition and etiology. Circulation 2000; 101: 329-35. 

21. Beevers G, Lip GY, O′Brien E. ABC of hypertension: The 

pathophysiology of hypertension. British Medical Journal 

2001; 322: 912-6. 



Jawaid et al., IJPSR, 2017; Vol. 8(7): 3092-3097.                                        E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3097 

22. Aviv A: Salt and hypertension: the debate that begs the 

bigger question. Archives of Internal Medicine 2001; 

161:507-10.  

23. Frolich ED, Varagic J: Sodium directly impairs target 

organ function in hypertension. Current Opinion in 

Cardiology 2005; 20: 424-9.  

24. Gu JW, Anand V, Shek EW, Moore MC, Brady AL, Kelly 

WC, Adair TH: Sodium induces hypertrophy of cultured 

myocardial myoblasts and vascular smooth muscle 

cells. Hypertension 1998; 31: 1083-7. 

25. Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, 

Harsha D, Obarzanek E, Conlin PR, Miller ER, Simons-

Morton DG, Karanja N, Lin PH: SASH-Sodium 

Collaborative Research Group. Effects on blood pressure 

of reduced dietary sodium and the dietary approaches to 

stop hypertension (DASH) diet. The New England Journal 

of Medicine 2001; 344: 3-10.  

26. Meneton P, Jeunemaitre X, de Wardener HE, Macgregor 

GA: Links between dietary salt intake, renal salt handling, 

blood pressure, and cardiovascular diseases. Physiological 

Reviews 2005; 85: 679-715.  

27. Weinberger MH: Salt sensitivity of blood pressure in 

humans. Hypertension 1996; 27: 481-90. 

28. Intersalt Cooperative Research Group. Inter salt: an 

international study of electrolyte excretion and blood 

pressure. Results for 24 hour urinary sodium and 

potassium excretion. British Medical Journal 1988; 297: 

319-28. 

29. Poulter N, Khaw KT, Hopwood BEC, Mugambi M, Peart 

WS, Rose G, Sever PS: The Kenyan Luo migration study: 

observations on the initiation of a rise in blood 

pressure. British Medical Journal 1990; 300: 967-72. 

30. Forte JG, Miguel JM, Miguel MJ, de Padua F, Rose G: 

Salt and blood pressure: a community trial. Journal of 

Human Hypertension 1989; 3: 179-84.  

31. Lifton RP: Molecular genetics of human blood pressure 

variations. Science 1996; 272: 676-80. 

32. Corbett WT, Kuller LH, Blaine EH, Damico FJ: 

Utilization of swine to study the risk factor of an elevated 

salt diet on blood pressure. American Journal of Clinical 

Nutrition 1979; 32: 2068-75.  

33. Cherchovich GM, Capek K, Jefremova Z, Pohlova I, 

Jelinek J:  High salt intake and blood pressure in lower 

primates (Papio hamadryas). Journal of Applied 

Physiology 1976; 40: 601-4.  

34. Lifton RP, Gharavi AG, Geller DS: Molecular 

mechanisms of human hypertension. Cell 2001; 104: 545-

56.  

35. Gu JW, Tian N, Shparago M, Tan W, Bailey AP, Manning 

RD. Renal NF-κB activation and TNF-α upregulation 

correlate with salt-sensitive hypertension in Dahl salt-

sensitive rats. American Journal of Physiology - 

Regulatory, Integrative and Comparative Physiology 2006; 

291: R1817-24.  

36. Rodriguez-Iturbe B, Vaziri ND, Herrera-Acosta J, Johnson 

RJ: Oxidative stress, renal infiltration of immune cells and 

salt-sensitive hypertension: all for one and one for 

all. American Journal of Physiology - Renal Physiology 

2004; 286: F606-16.  

37. Vaziri ND, Rodriguez-Iturbe B: Mechanisms of disease: 

oxidative stress and inflammation in the pathogenesis of 

hypertension. Nature Clinical Practice Nephrology 2006; 

2: 582-93.  

38. Gu JW, Bailey AP, Tan W, Shparago M, Young E: Long-

term high-salt diet causes hypertension and decreases renal 

expression of vascular endothelial growth factor in 

Sprague-Dawley rats. Journal of the American 

Society of Hypertension 2008; 2(4):275-85. 

39. Tabassum N, Ahmad F: Role of natural herbs in the 

treatment of hypertension. Pharmacognosy reviews 2011; 

5(9):30-40. 

40. Dongmo AB, Kamanyi A, Franck U, Wagner H: 

Vasodilating properties of extracts from the leaves of 

Musanga cercrpioides (R. Brown). Phytotherapy Research 

2002, 16: 56-59. 

41. Han LK, Zheng YN, Xu BJ, Okuda H, Kimura Y: 

Saponins from platycodi radix ameliorate high fat diet-

induced obesity in mice. Journal of Nutrition 2002, 132 

(8): 2241-2245. 

42. Daniel RS, Devi KS, Augusti KT, Sudhakaran Nair CR: 

Mechanism of action of antiatherogenic and related effects 

of Ficus bengalensis Linn. flavonoids in experimental 

animals. Indian Journal of Experimental Biology 2003, 41 

(4): 296-303. 

 

 
 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Jawaid T, Kamal M and Kumar S: Antihypertensive effect of the alcoholic extract of seeds of Phaseolus vulgaris Linn. (Fabaceae) on high 

salt diet induced hypertension in male rats. Int J Pharm Sci Res 2017; 8(7): 3092-97.doi: 10.13040/IJPSR.0975-8232.8(7).3092-97. 


