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Abstract

Hypertension is a chronic, multifactorial cardiovascular disorder characterized by persistent elevation of
arterial blood pressure and is a leading cause of morbidity and premature mortality worldwide. Although
conventional antihypertensive drugs are effective, long-term pharmacotherapy is often associated with adverse
effects, reduced compliance, and economic burden. Homoeopathic medicines derived from medicinal plants
such as Rauwolfia serpentina and Veratrum viride have been traditionally used in the management of
hypertension; however, experimental evidence validating their antihypertensive potential remains limited.

The present study was designed to experimentally evaluate and compare the antihypertensive activity of
homoeopathic Rauwolfia serpentina (30CH and 6CH) and Veratrum viride (mother tincture and 30CH) with
the standard antihypertensive drug Benazepril in cadmium chloride—induced hypertensive albino rats. Forty-
two female Wistar albino rats were used and divided into seven groups. Hypertension was induced using
cadmium chloride administered intraperitoneally for two weeks. Blood pressure was measured using the non-
invasive tail-cuff method on days 1, 7, 14, 21, and 28.

The results demonstrated that cadmium chloride significantly increased systolic and diastolic blood pressure.
Treatment with Rauwolfia serpentina and Veratrum viride produced a statistically significant reduction in
blood pressure (p < 0.05) from day 7 onwards, with effects comparable to Benazepril by day 28. The findings
support the antihypertensive potential of these homoeopathic medicines and provide experimental evidence
for their role as complementary therapeutic agents in hypertension.
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1. Introduction

Hypertension is a chronic medical condition in which the blood pressure in the arterial system remains
persistently elevated. It is one of the most prevalent non-communicable diseases globally and a major risk
factor for cardiovascular diseases, cerebrovascular accidents, renal failure, and premature mortality. According
to global estimates, more than one billion adults suffer from hypertension, and the prevalence continues to
rise, particularly in low- and middle-income countries.

Blood pressure is influenced by complex interactions between genetic, environmental, neurohormonal, and
renal mechanisms. Persistent elevation of blood pressure leads to progressive damage to vital organs such as
the heart, kidneys, brain, and eyes. Despite advances in pharmacotherapy, optimal control of hypertension
remains a challenge due to side effects, polypharmacy, and poor adherence to long-term treatment.

Conventional antihypertensive drugs such as angiotensin-converting enzyme (ACE) inhibitors, beta-blockers,
calcium channel blockers, and diuretics are effective but are often associated with adverse effects including
dizziness, cough, electrolyte imbalance, fatigue, and renal dysfunction. These limitations have increased
interest in complementary and alternative systems of medicine, including homoeopathy.

Homoeopathy is a holistic system of medicine based on the principles of “similia similibus curentur” (like
cures like) and minimum dose. Several homoeopathic medicines have been traditionally indicated in
hypertension, particularly when constitutional symptoms are taken into account. Among these, Rauwolfia
serpentina and Veratrum viride occupy an important place in homoeopathic materia medica.

2. Background and Rationale of the Study

The plant Rauwolfia serpentina, commonly known as Indian snakeroot or Sarpagandha, has been used in
traditional medicine for centuries. Its root contains several alkaloids, including reserpine, ajmaline, and
serpentine, which have well-documented effects on the cardiovascular and nervous systems. Reserpine was
one of the earliest antihypertensive drugs used in modern medicine, although its use declined due to adverse
effects.

Veratrum viride, commonly known as American hellebore, contains steroidal alkaloids such as veratridine and
jervine, which influence vascular tone, heart rate, and blood pressure. In homoeopathic practice, Veratrum
viride is indicated in conditions characterized by high arterial tension, slow and irregular pulse, and congestive
states.

Despite extensive clinical usage in homoeopathy, scientific validation through controlled experimental studies
is limited. In the era of evidence-based medicine, it is essential to scientifically evaluate the pharmacological
effects of homoeopathic medicines using validated experimental models. Cadmium chloride—induced
hypertension in rats is a well-established model that mimics oxidative stress, endothelial dysfunction, and
increased vascular resistance observed in human hypertension.

Therefore, the present study was undertaken to experimentally evaluate the antihypertensive action of
homoeopathic Rauwolfia serpentina and Veratrum viride in cadmium chloride—induced hypertensive albino
rats and to compare their effects with a standard antihypertensive drug.
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3. Aim and Objectives
Aim

To evaluate the antihypertensive activity of homoeopathic Rauwolfia serpentina and Veratrum viride in
cadmium chloride—induced hypertensive albino rats.

Objectives
1. To induce hypertension in albino rats using cadmium chloride.
2. To assess the effect of Rauwolfia serpentina 30CH and 6CH on systolic and diastolic blood
pressure.
3. To assess the effect of Veratrum viride mother tincture and 30CH on systolic and diastolic
blood pressure.
4. To compare the antihypertensive effects of these homoeopathic medicines with the standard

drug Benazepril.

4. Review of Literature

Several experimental and clinical studies have explored the antihypertensive potential of Rauwolfia
serpentina. Studies using high-salt and DOCA-induced hypertensive rat models have demonstrated significant
reductions in blood pressure following administration of Rauwolfia serpentina extracts and homoeopathic
preparations.

Research on Veratrum viride alkaloids has shown that these compounds produce hypotensive effects through
reflex mechanisms involving the vagus nerve and peripheral vasodilation. Experimental studies in
spontaneously hypertensive rats have demonstrated rapid reductions in blood pressure following
administration of veratrum alkaloids.

Cadmium-induced hypertension is associated with increased oxidative stress, altered calcium signaling, and
enhanced vascular reactivity. Several studies have validated this model for evaluating antihypertensive agents,
making it suitable for the present investigation.

5. Materials and Methods

5.1 Study Design

An experimental, controlled animal study.

5.2 Animals

Forty-two healthy female Wistar albino rats weighing 200-250 g were used. Animals were housed under
standard laboratory conditions with controlled temperature (20 £ 2°C), 12-hour light/dark cycle, and free
access to standard pellet diet and water.

IJNRD2601123 IJNRD - International Journal of Novel Research and Development (Www.ijnrd.org) ‘ b154



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) e .

g';s?,;b © 2026 IJNRD | Volume 11, Issue 1, January 2026 | ISSN: 2456-4184 | INRD.ORG

5.3 Induction of Hypertension

Hypertension was induced by intraperitoneal administration of cadmium chloride (0.5-1.0 mg/kg) daily for
two weeks. Blood pressure was measured before induction and after induction to confirm hypertension.

5.4 Grouping

The animals were divided into seven groups (n = 6 per group):

. Group I: Normal control

. Group Il: Cadmium chloride—induced hypertensive control

. Group I11: Cadmium chloride + Benazepril (5 mg/day, oral)

. Group IV: Cadmium chloride + Rauwolfia serpentina 30CH

. Group V: Cadmium chloride + Rauwolfia serpentina 6CH

. Group VI: Cadmium chloride + Veratrum viride 30CH

. Group VII: Cadmium chloride + Veratrum viride mother tincture

5.5 Outcome Assessment
Blood pressure was measured using the tail-cuff method on days 1, 7, 14, 21, and 28 after treatment initiation.
5.6 Statistical Analysis

Data were expressed as mean + standard deviation. One-way ANOVA followed by post-hoc analysis was
used. A p-value < 0.05 was considered statistically significant

5.7 CAGING THE RAT INTO 7 GROUPS

5.8 WEIGHING THE RAT
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5.9 PREPARATION OF BENAZEPRIL:

5.10 CHECKING BLOOD PRESSURE - TAIL CUFF METHOD
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5.11 PREPARATION OF MEDICINE

5.12 INJECTING CADMIUM CHLORIDE
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5.14 ADMINISTRING MEDICINE

5.15 CHECKING BLOOD PRESSURE AFTER ADMINISTRING MEDICINE
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6. Results

Cadmium chloride administration resulted in a significant elevation of both systolic and diastolic blood
pressure compared to the normal control group. Treatment with Benazepril significantly reduced blood
pressure, validating the experimental model.

Homoeopathic treatment groups showed a gradual and significant reduction in blood pressure from day 7
onwards. By day 28, Rauwolfia serpentina 6CH and Veratrum viride mother tincture groups demonstrated
blood pressure values close to normal controls, comparable to the standard drug group.

MEAN SYSTOLIC BLOOD PRESSURE
TABLE NO:1- MEAN SYSTOLIC BLOOD PRESSURE DAY-1

SL.NO GROUP MEAN SYSTOLIC
BLOOD PRESSURE OF

DAY-1
1. GROUP- 1 119.67
2. GROUP-2 123.33
3. GROUP-3 120.33
4. GROUP-4 125.33
5. GROUP-5 125.67
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6. GROUP-6 126.67
7. GROUP-7 122
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TABLE 2 - MEAN SYSTOLIC BLOOD PRESSURE DAY-7

SL.NO GROUP MEAN SYSTOLIC
BLOOD PRESSURE OF

DAY-7

1. GROUP- 1 121.33

2. GROUP-2 152.33

3. GROUP-3 145

4. GROUP-4 149

S. GROUP-5 147.67

6. GROUP-6 144.33

7. GROUP-7 133.33
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TABLE 3 - MEAN SYSTOLIC BLOOD PRESSURE DAY-14

SL.NO GROUP MEAN SYSTOLIC
BLOOD PRESSURE OF

DAY-14
1. GROUP- 1 124.00
2. GROUP-2 151.67
3. GROUP-3 132.33
4. GROUP-4 143.67
S. GROUP-5 141.00
6. GROUP-6 142.00
7. GROUP-7 124.00
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TABLE 4- MEAN SYSTOLIC BLOOD PRESSURE DAY-21

SL.NO GROUP MEAN SYSTOLIC
BLOOD PRESSURE OF

DAY-21

1. GROUP- 1 123.67

2. GROUP-2 152

3. GROUP-3 130.67

4. GROUP-4 143.33

S. GROUP-5 138

6. GROUP-6 139.67

7. GROUP-7 132.67
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TABLE 5- MEAN SYSTOLIC BLOOD PRESSURE DAY-28

SL.NO GROUP MEAN SYSTOLIC
BLOOD PRESSURE OF

DAY-28

1. GROUP- 1 121

2. GROUP-2 152.33

3. GROUP-3 121.33

4. GROUP-4 141

5. GROUP-5 128.67

6. GROUP-6 135

7. GROUP-7 122.67
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TABLE 6 - MEAN DIASTOLIC BLOOD PRESSURE DAY-1

SL.NO GROUP MEAN DIASTOLIC
BLOOD PRESSURE OF

DAY-1
1. GROUP- 1 83.83
2. GROUP-2 83.67
3. GROUP-3 82.67
4. GROUP-4 82.67
S. GROUP-5 82.83
6. GROUP-6 84.33
7. GROUP-7 82.67
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TABLE 7 - MEAN DIASTOLIC BLOOD PRESSURE DAY-7

SL.NO GROUP MEAN DIASTOLIC
BLOOD PRESSURE OF

DAY-7

1. GROUP- 1 81.33

2. GROUP-2 101

3. GROUP-3 102.67

4. GROUP-4 101.67

S. GROUP-5 103

6. GROUP-6 102

7. GROUP-7 103.67
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TABLE 8 - MEAN DIASTOLIC BLOOD PRESSURE DAY-14

SL.NO GROUP MEAN DIASTOLIC
BLOOD PRESSURE OF

DAY-14

1. GROUP- 1 80.83

2. GROUP-2 104.33

3. GROUP-3 104.67

4. GROUP-4 102.67

S. GROUP-5 98.33

6. GROUP-6 103

7. GROUP-7 105
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TABLE 9- MEAN DIASTOLIC BLOOD PRESSURE DAY-21

SL.NO GROUP MEAN DIASTOLIC
BLOOD PRESSURE OF

DAY-21

1. GROUP- 1 81.5

2. GROUP-2 105.33

3. GROUP-3 85

4. GROUP-4 93.33

5. GROUP-5 95.67

6. GROUP-6 95.33

7. GROUP-7 98.5
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TABLE 10 - MEAN DIASTOLIC BLOOD PRESSURE DAY-28

SL.NO GROUP MEAN DIASTOLIC
BLOOD PRESSURE OF
DAY-28

1. GROUP- 1 80.67
2. GROUP-2 104
3. GROUP-3 79.33
4. GROUP-4 87

S. GROUP-5 82

6. GROUP-6 82.67
7. GROUP-7 81.67
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TABLE 11 -SYSTOLIC BLOOD PRESSURE COMPARISON BETWEEN AND WITHIN GROUPS

DAYS BETWEEN GROUPS WITHIN GROUPS
1 44,762 20.343
7 704.413 13.048
14 505.929 19.795
21 509.746 14.990
28 835.873 18.267
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TABLE 12- DIASTOLIC BLOOD PRESSURE COMPARISON BETWEEN AND WITHIN GROUPS

DAYS BETWEEN GROUPS WITHIN GROUPS
1 2.881 4.352
7 382.667 3.924
14 451.611 8.462
21 389.357 6.010
28 440.667 6.724
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7. Discussion

The present study demonstrates that homoeopathic Rauwolfia serpentina and Veratrum viride possess
significant antihypertensive activity in cadmium chloride—induced hypertensive albino rats. The findings are
consistent with traditional homoeopathic indications and earlier experimental observations.

The antihypertensive effect may be attributed to modulation of vascular tone, neurohormonal balance, and
endothelial function. The results support the concept that homoeopathic medicines, even in high dilutions, can
exert measurable biological effects under controlled experimental conditions.

8. Conclusion

The study concludes that homoeopathic Rauwolfia serpentina (30CH and 6CH) and Veratrum viride (mother
tincture and 30CH) significantly reduce systolic and diastolic blood pressure in cadmium chloride—induced
hypertensive albino rats. Their effects are comparable to the standard antihypertensive drug Benazepril,
supporting their potential role as complementary therapeutic agents in hypertension.

9. Limitations and Future Scope
The study was limited to an animal model and short-term observation. Future studies involving biochemical

markers, histopathological analysis, and controlled clinical trials are recommended to further validate these
findings.

IJNRD2601123 IJNRD - International Journal of Novel Research and Development (Www.ijnrd.org)



https://ijnrd.org/
http://www.ijnrd.org/

: INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 8
" APFM, ACCTRS
TNRD © 2026 IJNRD | Volume 11, Issue 1, January 2026 | ISSN: 2456-4184 | INRD.ORG

10. References

1. World Health Organization. Hypertension. Geneva: WHO; 2023.

2. Mills KT, Stefanescu A, He J. The global epidemiology of hypertension. Nat Rev Nephrol.
2020;16(4):223-237.

3. Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, Dennison Himmelfarb C, et al.
2017 ACC/AHA guideline for the prevention, detection, evaluation, and management of high blood
pressure in adults. Hypertension. 2018;71(6):e13—-e115.

4. Goodman LS, Brunton LL, Hilal-Dandan R, Knollmann BC, editors. Goodman & Gilman's
The Pharmacological Basis of Therapeutics. 13th ed. New York: McGraw-Hill; 2018.

5. Kannel WB. Blood pressure as a cardiovascular risk factor. JAMA. 1996;275(20):1571-1576.
6. Messerli FH, Williams B, Ritz E. Essential hypertension. Lancet. 2007;370(9587):591-603.
7. Ernst E. Complementary and alternative medicine for hypertension: A systematic review. Ann
Intern Med. 2003;138(11):922-930.

8. Mukherjee PK. Quality Control of Herbal Drugs. 2nd ed. New Delhi: Business Horizons; 2007.
9. Chopra RN, Nayar SL, Chopra IC. Glossary of Indian Medicinal Plants. New Delhi: CSIR;
2006.

10.  Vogel HG, Vogel WH. Drug Discovery and Evaluation: Pharmacological Assays. 3rd ed.
Berlin: Springer; 2008.

11. Klaassen CD. Casarett and Doull’s Toxicology: The Basic Science of Poisons. 9th ed. New
York: McGraw-Hill; 2019.

12. Prozialeck WC, Edwards JR, Woods JM. The vascular endothelium as a target of cadmium
toxicity. Life Sci. 2006;79(16):1493-1506.

13.  Sarkar S, Yadav P, Bhatnagar D. Cadmium-induced lipid peroxidation and the status of
antioxidant system in rat tissues. J Trace Elem Med Biol. 1995;9(3):144-149.

14.  Singh N, Gupta M, Sirohi P. Antihypertensive activity of Rauwolfia serpentina in experimental
animal models. Pharmacologyonline. 2011;2:1140-1147.

15. Gupta R, Sharma AK, Dobhal MP. Antihypertensive effects of Rauwolfia serpentina:
Experimental evidence. J Ethnopharmacol. 2010;128(3):705-710.

16. Boericke W. Pocket Manual of Homoeopathic Materia Medica. 9th ed. New Delhi: B. Jain
Publishers; 2007.

17.  Clarke JH. A Dictionary of Practical Materia Medica. Vol 3. New Delhi: B. Jain Publishers;
2004.

18.  Allen HC. Keynotes and Characteristics with Comparisons. New Delhi: B. Jain Publishers;
2006.

19. Hahnemann S. Organon of Medicine. 6th ed. Translated by Dudgeon R. New Delhi: B. Jain
Publishers; 2005.

20.  Kent JT. Lectures on Homoeopathic Materia Medica. New Delhi: B. Jain Publishers; 20009.
21. Ghosh MN. Fundamentals of Experimental Pharmacology. 6th ed. Kolkata: Hilton &
Company; 2015.

22. Turner RA. Screening Methods in Pharmacology. New York: Academic Press; 1971.

23. Singh H, Kapoor VK. Medicinal plants and hypertension. Indian J Pharmacol. 2012;44(1):9—
14,

24.  Amann A, Schaefer EA. Vagal reflexes and blood pressure regulation. J Physiol.
1923;57(5):426-448.

25. Dawes GS. Reflex effects of veratridine on the cardiovascular system. J Physiol.
1947;106(2):217-232.

IJNRD2601123 IJNRD - International Journal of Novel Research and Development (Www.ijnrd.org) ‘ b172



https://ijnrd.org/
http://www.ijnrd.org/

INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD)
“.. & unnam::s
INRD © 2026 IJNRD | Volume 11, Issue 1, January 2026 | ISSN: 2456-4184 | IINRD.ORG

26. Banerjee A, Pathak S, Ghosh D. Evaluation of antihypertensive and antihyperlipidemic effects
of homoeopathic medicines in albino rats. Int J High Dilution Res. 2014;13(48):2-11.

217. Katzung BG, Trevor AJ. Basic and Clinical Pharmacology. 15th ed. New York: McGraw-Hill;
2021.

28.  Sweetman SC, editor. Martindale: The Complete Drug Reference. 38th ed. London:
Pharmaceutical Press; 2014.

29. Prozialeck WC, Edwards JR. Mechanisms of cadmium-induced hypertension. Toxicol Appl
Pharmacol. 2012;258(1):1-8.

30. Khuda-Bukhsh AR. Towards understanding molecular mechanisms of action of homeopathic
drugs: An overview. Mol Cell Biochem. 2003;253(1-2):339-345.

IJNRD2601123 IJNRD - International Journal of Novel Research and Development (Www.ijnrd.org) ‘ b173



https://ijnrd.org/
http://www.ijnrd.org/

