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Effects of Moringa oleifera seed Extracts on Nutmeg Induced Renal
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ABSTRACT

Nutmeg is a common household spices because of its rich nutrient composition, that has been found to have very serious toxic effects
on the kidney function at high doses. This study investigated the ameliorative potency of Moringa oleifera seed extracts on nutmeg
induced renal dysfunction. Twenty-four (24) adult Wistar rats weighing 80-150g were randomly separated into six groups of four
rats each. Group A was only fed with food and water. Group B received oral doses of 500mg/kg/day of nutmeg extract for 21 days.
Group C received oral doses of 500mg/kg of nutmeg extract and 200mg/kg of Moringa oleifera ethanolic seed extract simultaneously
for 21 days. Group D received oral doses of 500mg/kg of nutmeg extract and 400mg/kg of ethanolic moringa seed extract
simultaneously for 21 days. Group E received oral doses of 500mg/kg of nutmeg extract and 200mg/kg of Moringa oleifera n-hexane
seed extract simultaneously for 21 days. Group F received oral doses of 500mg/kg of nutmeg extract and 400mg/kg of n-hexane
moringa seed extract simultaneously for 21 days. Blood sample was collected by ocular puncture and kidney function was assessed
through serum electrolytes, urea and creatinine levels. Data was analyzed using the statistical program SPSS version 27.1. The positive
control group B showed significant decrease in the electrolyte levels when compared to the negative control group A. Also, there was
a significant increase in the mean serum urea level in group B when compared with group A which was founded to be ameliorated in
the treatment groups. There was no significant difference in the creatinine level across the groups. However, when the urea levels
across the groups were compared with the positive control group (B), there were significant decrease in the mean urea levels (P<0.05)
in treatment groups D, E and F. The findings from this study demonstrated that Moringa had an ameliorative effect on the serum urea
imbalance but showed no ameliorative potency on the electrolyte imbalance.
Keywords: Nutmeg Toxicity, Renal Dysfunction, Moringa oleifera, Kidney Function, Ameliorative Effects, Serum Urea
And Electrolyte Imbalance

INTRODUCTION
Nutmeg (Myristica fragrans Houtt) is a popular household spice that has rich nutrient composition [17; [27; [37], at high doses, it has
been found to have serious toxic effects on the body organs leading to organ kidney dysfunction and cellular apoptosis amongst others
[47; [5]; [6]. While, Moringa Oleifera, a perennial tree enriched with numerous nutritional and vital phytochemicals such as
glucosinolates, vitamins, flavonoids, carotenoids, phenolic acids, alkaloids, isothiocyanates, polyphenols, tannins, and saponins [77;
[87, has been a popular potent herbal medicine used for the treatment of many health diseases including renal injuries [97; [107].
The kidney is bilateral bean-shaped organs located in the posterior abdominal wall that plays an important role in chemical metabolism
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and elimination making it highly vulnerable to toxicities such as that of myristicin from nutmeg. Recently, there is growing
dissatisfaction of people on orthodox medicine which could be as a result of the high cost or their adverse effects. This has increased
the shift of people interest to the use and abuse of some medicinal plants such as nutmeg for either its aphrodisiac, nutritional or
medicinal effects with the naive believe that every herbal plant or medicine is healthy at any dosage [117]. Therefore, this works tends
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to find an alternative protective remedy for nutmeg induced kidney toxicities that can be readily available as well as affordable.
MATERIALS AND METHODS
Ethical Approval

Ethical approval was obtained from the research ethics committee of the Faculty of Basic Medical Sciences, College of Medicine,

Enugu State University of Science and Technology, Enugu, Nigeria.
Preparation of Plant Extract

The moringa pods was broken and the seeds removed and properly grounded followed by ethanolic extraction using maceration
methods [127] and n-hexane extraction using Soxhlet method [1387. The nutmeg seeds were also properly grounded followed by

alcoholic extraction using digestion method [137].

Twenty-four (24) Wistar rats weighing between 80g - 150g was purchased and housed in the animal house of the College of Medicine,
Enugu State University of Science and Technology. The animals were acclimatized for two weeks in a well-ventilated cage and
properly fed and allowed water ad libitum. The animals were handled according to the guidelines for animal research in the National
Institute of Health (NIH) guidelines for the care and use of laboratory animals. After acclimatization, the animals were randomly
grouped into six (6) groups; each group consisting of four (4) rats. Group A was only fed with food and water. Group B received oral
doses of 500mg/kg/day of nutmeg extract for 21 days. Group C received oral doses of 500mg/kg of nutmeg extract and 200mg/kg
of Moringa oleifera ethanolic seed extract simultaneously for 21 days. Group D received oral doses of 500mg/kg of nutmeg extract
and 400mg/kg of ethanolic moringa seed extract simultaneously for 21 days. Group E received oral doses of 500mg/kg of nutmeg
extract and 200mg/kg of Moringa oleifera n-hexane seed extract simultaneously for 21 days. Group F received oral doses of 500mg/kg

Animals and Managements

of nutmeg extract and 400mg/kg of n-hexane moringa seed extract simultaneously for 21 days.
Collection of Blood Sample

Experimental animals were anaesthetized using chloroform. 4ml blood sample was collected from the retro-orbital venous plexus for
all the rats using capillary tubes and collected into the plain bottle and allowed to clot. Kidney function was assessed through serum

urea, creatinine and electrolytes (Na+, K, Ca+, Cl-, Mg+, PO43- and HCO3) levels.
Determination of Urea and Creatinine Levels

Measurement of serum creatinine was carried out using Jafte reaction method [147; [157; [167], While serum urea was carried out

using Urease method [177; [187].

Data analysis was carried out using the IBM SPSS package (IBM Corp., IBM SPSS Statistics for Windows, Version 27.1) and evaluated

using ANOVA followed by Post hoc test.

Statistical Analysis

RESULTS
Table 4.1 Result of the Kidney Function Test
GRO Na Ca K mg Phosphate | CL- HCOs Creatini | Urea
UP (mmol/L) (mg/dl) (mmol/L) | (ng/dL) (mg/dl) (mEq/L) (mEq/L) ne (mg/dl)
(mg/dl)

1A 135.50%2. 6.0510. 6.5310.2 56.14%5. 5.01£0.0 95.50%2. 41.20%£1.2 1.08=%0. 1.84%0.
12« o7« 4 76% 1% 12¢ 7 13 82¢

2B 114.00%2. 2.60%0. 2.560%£0.2 12.22+1. 0.85%0.1 60.50%6. 22.50%2.1 4.12%2. 4.95%1.
83* 28% 8% 68% 3% 36% 2% 67 23%

3C 112.00%2. 2.40%0. 2.2310.2 20.50%3. 2.00£0.2 63.00%5. 11.50%2.1 2.52%0. 3.00%0.
83% 99% 3% 54% g*a 66%* g%« 21 22

4D 115.50%2. 4.60%0. 4.10%0.7 30.61%9. 4.560%£0.4 95.50%3. 24.00%£4.2 1.74%0. 2.3610.
12% 490 1% 18% 2 544 4% 27 36%

5E 116.30%2. 2.7010. 2.5010.2 30.00%4. 2.9010.1 64.5014. 14.00%1.4 2.44+0. 1.83%0.
55% 28% 8% 24% 4%a 24% 1% 44 169

6F 115.50%6. 2.8510. 2.9510.3 30.90=%0. 2.3510.2 82.50%10 19.50%2.1 1.14+0. 1.48%0.
36% 21% 5% 25% 1%a .61 2% 13 409

Table 1 shows the result of the kidney function test. Values were expressed as mean + standard deviation. Where * P<0.05 showed a

significant difference when compared to group 1, aP<0.05 showed a significance difference when compared to group 2.
DISCUSSION

The kidney function test result from this study shows that the positive control group B, which received 500 mg/kg of nutmeg, had a
significant decrease in serum electrolyte concentration compared to the negative control group A. This finding aligns with previous
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studies that have documented nutmeg induced nephrotoxicity to cause electrolyte imbalance [197; [207]; [217]. [22] and [23],
reported the opposite but this is probably due to the lower nutmeg dosage used in their study. The electrolyte levels of the treatment
groups (C, D, E, and F), was also decreased significantly when compared to the negative control group A, but had no significant
difference when compared with each other and with the positive control group B. Though some study findings have documented
moringa to stabilize electrolyte levels in nephrotoxicity [247]; [257, [267; [27]; [28], the result of this study aligns with studies
where Moringa oleifera extracts did not ameliorate serum electrolyte imbalance [297; [307; [817]. There was a significant increase in
the mean serum urea levels in the positive control group B when compared to the negative control group A. This finding is consistent
with the documentation of urea as a key marker of renal function, where elevated levels indicate impaired glomerular filtration [327].
Also, the urea levels in treatment groups D, E, and F showed significant decreases when compared to the positive control. This is in
tandem with the documentations that Moringa extracts can improve renal function [97; [117; [24]; [267; [27] [32]. There was no
significant difference in serum creatinine levels across all the groups suggesting that while nephrotoxic effects were present, they did
not progress to the point of significantly affecting creatinine levels which may be due to the short duration of this study. Similar
results have been recorded by other authors, where renal toxicity markers like urea were elevated, but creatinine levels remained stable
[387;[34].

CONCLUSION
In conclusion, this study demonstrates that despite the rich nutrient profile of nutmeg that it has very strong nephrotoxic effects
when abused. Also, this study demonstrated that Moringa had an ameliorative effect on the serum urea imbalance but showed no
ameliorative potency on the electrolyte imbalance. More studies with higher doses of moringa are encouraged for future studies.
REFERENCES

1. Alalwani A.D. (2013). Histological and Cytological Effects of Aqueous Extract of Nutmeg on the Renal Cortical Male and
Female Rats. LIFE SCIENCE JOURNAL; 1:10.

2. Falowo, A. B.,, Mukumbo, F. E., Idamokoro, E. M., Lorenzo, J. M., Afolayan, A. J., and Muchenje V. (2018). Multi-Functional
Application of Moringa olezfera Lam. in Nutrition and Animal Food Products: A Review. JOURNAL FOR FOOD RESEARCH
INTERNATIONAL; 106: 317—334.

3. Dhaslin, Y.F., Issac, R. and Prabha, M.L. (2019). Antioxidant, Antimicrobial and Health Benefits of Nutmeg. J. DRUG
INVENTION TODAY; 12(1): 20-130

4. Barceloux, D.G. (2009). Nutmeg (Myristica fragrans houtt). Dis Mon.; 55: 373-379.

5. Rahman, N.A A, Fazilah, A. and Effarizah M.E. (2015). Toxicity of Nutmeg (Myristicin): A Review. INTERNATIONAL
JOURNAL ON ADVANCED SCIENCE ENGINEERING INFORMATION TECHNOLOGY; 5(3): 2088-5334

6. Sakpa, C.L. and Eguavoen, D.O. (2021). Effects of Alcoholic Extract of Myristica Fragrans (Nutmeg) on Pregnancy Outcome
in Female Wistar Rats. J. APPL. SCI. ENVIRON. MANAGE ;25(8) 14838-1491. DOI:
https://dx.doi.org/10.4314/jasem.v25i8.31

7.  Leone, A,, Fiorillo, G., Criscuoli, I., Ravasenghi, S., Santagostini, L., Fico G., Spadafranca, A., Battezzati, A., Schiraldi, A,
and Pozzi, F., et al. (2015). Nutritional Characterization and Phenolic Profiling of Moringa Oleifera Leaves Grown in Chad,
Sahrawi Refugee Camps, and Haiti. INT. J. MOL. SCI; 16: 18923—18937.

8. Saini, RK,, Sivanesan, I. and Keum, Y.S. (2016). Phytochemicals of Moringa oleifera: A Review of Their Nutritional,
Therapeutic and Industrial Significance. J. BIOTECH.; 6(2): 1—14-

9. Pari, L. and Kuma, N.A. (2002). Hepatoprotective Activity of Moringa Oleifera on Antitubercular Drug-Induced Liver Damage
in Rats. JOURNAL OF MEDICINAL FOOD; 5:171-177. DOI: https://dx.doi.org/10.1089/10966200260398206

10. Bennett, R., Mellon, I, Folid, N., Dupont, M., Perkins, L., and Kroon, P. (2003). Profiling Glucosinolates and Phenolic in
Vegetative and Reproductive tissues of the Multi-Purpose Tree Moringa oleifera. J. AGRIC. FOOD CHEM.; 51(12): 3546~
3553. DOI: https://doi.org/10.1021/jf0211480

11. Zhang, J., Onakpoya, I.J., Posadzki, P. and Eddouks, M. (2015). The Safety of Herbal Medicine: From Prejudice to Evidence.
EVIDENCE-BASED COMP ALT MED.; 316706-316706.

12. Doughari, J.H. (2012). Phytochemicals: Extraction Methods, Basic Structures and Mode of Action as Potential
Chemotherapeutic Agents. INTECHOPEN. DOI: https://doi.org/10.5772/26052

13. Ingle, K.P., Deshmukh, A.G., Padole, D.A, Dudhare, M.S., Moharil, M.P. and Khelurkar, V.C. (2017). Phytochemicals:
Extraction Methods, Identification and Detection of Bioactive Compounds from Plant Extracts. JOURMAL OF
PHARMACOGNOSY AND PHYTOCHEMITRY; 6(1): 32-36.

14. Bostom, A.G., Kronenberg, I, Ritz, E., Kestenbaum, B. and Shlipak, M.G. (2002). Serum Creatinine and Stroke Risks in
Elderly Persons with Normal Renal Function. STROKE; 33(2): 346-350. https://doi.org/10.1161/hs0202.102372

15. Markala, V., Rao, S. and Patil, V. (2002). Method Comparison Between Enzymatic Creatinine Method and Kinetic Jaffe’s
Method in Large Cohort. JOURNAL OF EVOLUTION OF MEDICINE AND DENTAL SCIENCES; 1(4): 261-226.

16. Kribben, A., Maier, L., Groening, A. and Suwelack, B. (2024). Effect of Difference in Serum Creatinine Between Jaffe and
Enzymatic Methods in Outpatient Kidney Transplant Recipients. JOURNAL OF CLINICAL MEDICINE; 15(20), 6066.
hitps://doi.org/10.8890/jcm13206066.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited

Page |



OPEN ACCESS
NIJBAS ONLINE ISSN: 2992-5797
Publications 2024 PRINT ISSN: 2992-6122

17. Moss, G.A., Bondar, R.J. and Buzzelli, D.M. (1975). An Enzymatic Method for the Determination of Serum Urea Nitrogen
in Plasma. CLINICAL CHEMISTRY; 21(10): 1422-1426. https://doi.org/10.1093/clinchem/21.10.1422

18. Bikila, D. (2019). Comparison of Assay Results by Two Methods, Urea on Cobas 600 and Dirui DR-7000D. AUSTIN J ANAL
PHARM CHEM; 6(2) DOI: 109790/0853-1706074856

19. McKenna, D.J., Jones, K. and Hughes, K. (2004). Acute Nutmeg Poisining: Clinical, Biochemical and Toxicological Features.

CLIN. TOXICOL,; 42(1): 29-34. D0i:10.1081/¢lt-120028753

20. Chukwu, D., Okwuosa, N. and Emejulu, A. (2011). Nephrotoxicity Induced by Nutmeg in Rats: A Biochemical and Page |
Histopathological Study. NIGER. J. CLIN. PRACT; 14(3): 355-360. D0i:10.4103/1119-3077.86780 39

21. El-Sheikh, M. A, Fadhl, B. M., & Dardir, M. (2021). Nephroprotective effect of Moringa oleifera leaves extract against
diclofenac-induced renal toxicity in rats. Environmental Toxicology and Pharmacology, 85, 103651.

22. Ogwuche, P., Ezeala, S. and Oguche, B. (2015). Subacute Toxicity Study of Nutmeg (Myristica Fragrans) in Rats. AFR. J.
TRADIT. COMPLEMENT ALTERN. MED.; 12(4): 88-93. Doi:10.4314/ajtcam.v12i4.12.

23. Dawson, M., Garret, R. and Curtis, S. (2017). Case Report of Acute Nutmeg Poisoning with Minimal Renal Impact. CLIN.
TOXICOL. CASE REP:.: 42(2): 102-105. D01:10.1080/15563650.2017.1239837

24. Fakurazi, S., Hairuszah, 1., and Nanthini, U. (2008). Moringa oleifera Lam prevents acetaminophen induced liver injury
through restoration of glutathione level. FOOD AND CHEMICAL TOXICOLOGY; 46(8): 2611-2615.
https://doi.org/10.1016/].fct.2008.04.018

25. Eweka, A.O. and Eweka, A. (2010). Histological Effects of Oral Administration of Nutmeg on the Kidneys of Adult Wister
Rats. NORTH AMERICAN JOURNAL OF MEDICAL SCIENCE.; 2(4): 189-192.

26. Mishra, S.P., Singh, P., and Singh, S. (2012). Processing of Moringa oleifera leaves for human consumption. BULLETIN OF
ENVIRONMENT, PHARMACOLOGY AND LIFE SCIENCES; 2(1): 28—31.

27. Abd El-Ghany, M.A. and Sharaf EI-Din, A.A. (2017). Protective effect of Moringa oleifera leaf extract on gentamicin-induced
nephrotoxicity and oxidative stress in adult male rats. JOURNAL OF INTERCULTURAL ETHNOPHARMACOLOGY;
6(1): 1-8. https://doi.org/10.5455/jice.20161226085723

28. Dakhil, M. A, Alzahrani, A. A, & Alshehri, A. A. (2020). Renoprotective effect of Moringa oleifera on gentamicin-induced
nephrotoxicity in rats. Saudi Journal of Biological Sciences, 27(6), 1542-1548.

29. Adedapo, A.A., Mogbojuri, O.M. and Emikpe, B.O. (2009). Safety evaluations of the aqueous extract of the leaves of Moringa
oleifera in rats. JOURNAL OF MEDICINAL PLANTS RESEARCH; 3(8): 586—591.

30. Adeyemi, O.S. and Elebiyo, T.C. (2014). Moringa oleifera supplemented diets prevented nickel-induced nephrotoxicity in
Wistar rats. JOURNAL OF NUTRITION AND METABOLISM. Article ID 958621. https://doi.org/10.1155/2014/958621

31. Saleem, M.T.S., Chetty, C.M., Kavimani, S., and Manoharan, S. (2014). Study on nephroprotective effect of Moringa oleifera
in experimental animals. INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES AND RESEARCH; 5(2):
73-78.

32. Mohamed, M. H., Abdelkader, A. S., and Mahmud, M. M. (2022). Evaluation of nephroprotective activity of Moringa oleifera
leaf extract against gentamicin-induced nephrotoxicity in rats. Asian Pacific Journal of Tropical Biomedicine, 12(7), 330-336.

33. Ali, E. A,, Mohamed, R. R, and Ahmed, M. S. (2023). The protective effect of Moringa oleifera against cadmium-induced
renal injury in rats. BMC Complementary Medicine and Therapies; 23(1): 12-20.

34. Abdel-Zaher, A. O, Fawzy, M. A,, and Khalil, M. M. (2018). Protective effect of Moringa oleifera leaves extract on renal
toxicity induced by methotrexate in rats. Journal of Medicinal Plants Research, 12(3), 29-35.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited


https://doi.org/10.59298/NIJBAS/2025/6.1.363900

