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Analysis of Mucuna Pruriens on Blood Serum Chemistry in Rat
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Abstract

A medicinal plant as defined by the world health organization (WHO) is a plant which one or more parts of it
contain substances that can be used for therapeutic purposes or which are precursors for the synthesis of useful
drugs. Based on the results of this study, it can be concluded that dietary inclusions of velvet Mucuna pruriens
(velvet bean) leaf meal at 1.5 g/kg, 3 g/kg and 6 g/kg animal feed significantly reduced serum levels of alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) with 6 g/kg inclusion level having the highest
level of reduction and did not induce any significant effects on ALP which is the biomarker of obstructive
jaundice. Also, it possesses the nutritional values of lowering blood urea, serum creatinine levels as well as
increasing dopamine and serotonin levels in the blood. Dietary inclusion of Mucuna pruriens (velvet bean) leaf
meal can be made up to 6g/kg animal feed to reduce incidence of uremia, and as an antioxidant to prevent lipid
peroxidation.
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I. Introduction

Mucuna pruriens also known as velvet bean is a twinning herb found in the tropics and well known for
producing itching [1]. This property is attributed to the presence of 5-hydroxytryptamine (5-HT) in the hair on
the pods [2]. It has been widely used in many countries as a medicinal plant [3]. Mucuna pruriens is thought to
have originated from India. It is one of the popular medicinal plants of India and it constitutes more than 200
indigenous drug formulations. All parts of Mucuna pruriens posses valuable medicinal properties. The seed has
been used as a stimulant and nerve tonic to treat impotence and infertility, as well as in the treatment of
Parkinson’s disecase [4]. The pods are reported as an anthelmintic and the roots are used in the treatment of
neurological disorders and blood purification. Another report also mentioned this plant to have antioxidant
activity [5] and can be used in the treatment of cholesterol [6], diabetes [7], cough [8], rheumatism, gout, cancer,
tumors, tuberculosis, asthma, cholera, diarrhea, dysentery, irritation, muscle pain [3] [4] and to treat snake bites
[9]. Various studies have reported the activity of Mucuna pruriens seeds as a promising antiparkinson due to the
content of L-DOPA [10] [11]. L-DOPA is the precursor to the neurotransmitters dopamine and is able to cross
the blood-brain barrier. Since Parkinson implies a decrease of dopamine, the presence of L-DOPA can help to
increase the dopamine [12] [13]. The seed of Mucuna pruriens from Indonesia has been reported to contain
about 7.56 to 13.9% L-DOPA. It is also known that Mucuna pruriens contains alkaloids, saponins, flavonoids,
steroids, triterpenoids, glycosides, reducing sugar, cardiac glycosides and tannins [14] [15] [16] [17] [18]. In
Mucuna pruriens, the Phytochemical screening has revealed the presence of alkaloids, reducing sugar,
anthraquinones, flavonoids, saponins, tannins, cardiac glycosides, phenols and steroids [19].

The importance of blood in maintaining good health cannot be overemphasized. The Chinese describe
blood as the ‘mother of energy’ in the sense that it provides the basic building materials and fluid substances
that are required to nourish the life essence of our being; thus blood is represented as a receptacle for sustaining
our life energy [20]. The functions of blood are many and varied. Besides providing material nourishments, the
blood also provides the necessary moisture needed by the internal organs to function properly. Insufficient blood
or blood deficiencies can cause many problems ranging from weakness, lethargy, inability to concentrate, hot
flushes, increased susceptibility to infection, shortness of breath, fatigue, dizziness, palpitation, anxiety,
depression, insomnia, nervousness, headache and diminished sex drive [20]. The blood contains a myriad of
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metabolites and other constituent that provide a valuable medium for clinical investigation and nutritional status
of individuals. Hence, WHO (1963) recommended the use of blood, biochemical and hematological parameters
in medical assessment. Enzymes are proteinous biomolecules that catalyze metabolic reactions [21], they are
responsible for anabolic and catabolic activities in biosystems. Biochemical parameters are used as laboratory
indices to evaluate events in biosystems [22].

Il. Materials And Methods
Collection and Authentication of Plant Materials
Fresh leaves of Mucuna pruriens were collected from Palm Plantation Institute of Agricultural
Research and Training, Ibadan. The Plant materials were identified and authenticated with a voucher specimen
number: UIH-22563 at the Department of Botany, University of Ibadan. The leaves were thoroughly washed
and air dried at room temperature for 10-15 days after which they were milled using a milling machine and
stored in a air-tight bag until use [23].

Ethanolic Extraction of Plant Materials

About 500g of the dried and milled leaves of Mucuna pruriens was weighed and extracted with 2 litres
of 95% ethanol in a conical flask, covered with foil paper and protected from sunlight for 48 hours with regular
starring with a stirring rod to ensure proper mixing. The ethanolic constituent was then filtered using Whitman
no. 1 filter paper, after which the filtrate was concentrated using water bath of 40°C. The concentrates were
stored in a labeled sterile amber bottle in a refrigerator at 4°C [24].

Procurement, Housing and Handling of Experimental Animals

The housing and handling of the experimental animals conformed to the prescribed and acceptable
standards and were acclimatized for two (2) weeks before the commencement of the experiment. They were
allowed access to feed and clean water under the standard laboratory condition of temperature, humidity and
light. Twenty (20) Wistar rats were randomized into one control group A and three (3) experimental groups B, C
and D respectively containing five (5) animals in each group. The dietary inclusions were as follows:
Group A (negative control): They were administered normal feed and water. Mucuna pruriens were not
administered.
Group B : They were administered 1.5g/kg (extract in feed) + water.
Group C: They were administered 3.0g/kg (extract in feed) + water.
Group D: They were administered 6.0g/kg (extract in feed) + water.

Sample Collection

At the end of eight (8) weeks, 5ml of blood sample was obtained from each rat and put into a properly
labeled non-heparinized bottle and used for serum biochemistry analysis. The blood was allowed to clot at room
temperature and then centrifuged for 10 minutes in a bench centrifuge at 2000 r.p.m. The clear serum was
siphoned into clean sample bottles and stored immediately in the freezer until required for analysis. The sera
separated from the clot by centrifugation were used to determine serum biochemical parameters. Concentrations
were determined by the microhematocrit and cyan-methaemoglobin methods respectively, according to [25].
From the serum samples, the total protein was measured using biuret reaction. Aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) were determined with the use of a photoelectric colorimeter [26],
while the alkaline phosphatase (ALP) activity was determined according to [27]. The organs livers, Kidneys,
spleens, intestines, eyes and ears were also collected and put into sterile plain tubes containing normal saline for
further biochemical analyses and determination of neurotransmitters levels.

Statistical Analysis

Data values were expressed as mean values and statistical significance of the treatment effect was
analyzed using one way analysis of variance (ANOVA) by comparing the control with the Mucuna pruriens leaf
meal treated groups.

I11. Results

Table 1: Shows the effects of Mucuna pruriens leaf meal on serum biochemical parameters. The result
revealed significant difference (P>0.005) in mean values between treated groups when compared to the control
groups except in ALP. The values for ALT and AST decreased with increase in inclusion level of Mucuna
pruriens leaf meal. ALT has the lowest value in group D (6 g/kg feed) (0.037 ug/g) and the highest value in
group A (0.048 ug/g). AST follows the same trend having the lowest and highest values of (0.074 ug/g) and
(0.116 pg/g) respectively. The values obtained for ALP did not reveal any significant difference between
treatments. Urea and Creatinine values were significantly reduced (P>0.005). Group A has the highest values of
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(0.397 mmol/L) and (0.700 mmol/L) and group D (6 g/kg feed) has the lowest values of (0.330 mmol/L) and
(0.520 mmol/L) for both Urea and Creatinine respectively. The values for SOD and Total Protein revealed
significant increase (P>0.005) with increased level of Mucuna pruriens leaf meal inclusion. Group A has the
lowest values of (0.330 mg/kg) and (10.820 mg/kg) and group D (6 g/kg feed) has the highest values of (0.353
mg/kg) and (11.230 mg/kg) for both SOD and Total Proteins respectively.

Table 1: The effects of Mucuna pruriens leaf meal on serum biochemical parameters.

TRT ALT AST ALP SOD Urea Creatinine(n Total
(Hg/g) (Hg/g)  (uglg)  (mg/kg) (mmol/L) mi/L) protein
(9/L)
A (control) 0.048 0.116* 0.188 0.2832 0.3922 0.702 10.82¢
B(1.5g/kg) 0.045° 0.111° 0.191# 0.294b 0.362° 0.66° 11.10°
C(3g/kg) 0.042¢ 0.097¢  0.186*  0.323¢ 0.342¢ 0.58¢ 10.93°
D(69/kg) 0.037¢ 0.0744 0.187# 0.3534 0.3304 0.52¢ 11.232
P value (P<0.005)
KEY:

AST: Aspartate aminotransferase
ALT: Alanine aminotransferase
ALP: Alkaline phosphate

SOD: Superoxide dismutase
TRT: Treatment

Table 2 revealed significant increase (P<0.005) in creatinine data values obtained in the kidney, while there was
no significant difference in both spleen and intestine. Urea values showed significant increase in group D (6
g/kg feed) in all the organs, Total Protein showed no significant difference and SOD followed the same trend.

Table 2: Effects of Mucuna pruriens leaf meal on organs biochemical parameters

TRT Creatinine (um/L) SOD(m Urea(mmol/L)  Total
g/kg) protien(m/L)
Kidney
A(control) 0.224¢ 0.001° 1.133° 10.9002
B(1.5g/kg) 0.231° 0.002b 1.130° 9.840¢
C(3g/kg) 0.236° 0.001° 1.1430 10.175°
D(6g/kg) 0.243* 0.006* 1.149°% 9.725°
Spleen
A(control) 0.122¢ 0.068¢ 0.220° 0.006°
B(1.5g/kg) 0.120¢ 0.0480 0.216b 0.004*
C(3g/kg) 0.121° 0.065 0.227 0.005*
D(6g/kg) 0.116° 0.055° 0.225* 0.006*
Intestine
A(control) 0.122% 0.046° 0.2302 0.0022
B(1.5g/kg) 0.118° 0.0480 0.224b 0.006°
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C(3g/kg) 0.112° 0.048° 0.214¢ 0.008°
D(6g/kg) 0.126 0.052 0.181¢ 0.0112

Table 3 showed there was no statistical significant (P>0.005) difference in cytochrome c oxidase values
obtained for both eye and ear. Succinate dehydrogenase (SUD) follows the same trend except in group D where
SUD value was significantly increased in the ear with the value of 0.012 compared to 0.006 valued that was
obtained in the control group. Values obtained for dopamine in both ear and eye showed significant increase
(P<0.005), this could be due to the fact that M. pruriens is a known precursor of dopamine, and data values
recorded for serotonine and glutamate followed a similar trend.

Table 4 revealed there was no statistical significant difference (P>0.005) between treated and control groups
except in group D (6 g/kg feed) where data value obtained for AST was significantly reduced and SOD values
were significantly increased. SOD has the highest value of 0.018 mg/kg in group D (6 g/kg feed) compared to
0.010mg/kg recorded in group A (Control). Data values obtained for ALP showed decrease in the liver and
increase in ALT, however, both increase and decrease in data values were not statistically significant.

Table 4: The effects of Mucuna pruriens leaf meal on biochemical parameters of the liver.
Liver AST(ngg) ALP(pgg) ALT(ngg) SOD(mg/kg!)

A(control) 0.119 0.054 0.123° 0.010°
B(1.5g/kg) 0.116° 0.055° 0.124° 0.012°
C(3g/kg) 0.115° 0.052° 0.123a 0.012°
D(6g/kg) 0.110° 0.051° 0.126 0.018¢

KEY:

ALT: Alanine aminotransferase
AST: Aspartate aminotransferase
ALP: Alkaline phosphate

SOD: Superoxide dismutase

IV. Discussion

Biochemical Parameters

Table 1 shows the effects of M. pruriens leaf meal on the selected serum biochemical parameters. The
serum activities of alanine aminotransferase (ALT), aspartate aminotransferase (AST) and Alkaline phosphatase
(ALP) are usually used as indices in assessing the physiological status of the liver [28]. The level of these serum
enzymes increases during liver damage and disease conditions. The result of this study revealed that the serum
level of the membrane bound target enzymes, aspartate aminotransaminase (AST) and alanine
aminotransaminase (ALT) significantly decreased (P<0.005) with increase in the inclusion level of Mucuna
pruriens leaf meal when measured after three weeks of treatment in relation to the control. The reason for this
decreased observation in enzyme levels has been attributed to the fact that Mucuna pruriens is a known
antioxidant [29]. Also, superoxide dismutase (SOD) showed statistically significant difference between
treatments and control with group A (Control) having the lowest value (0.283 mg/kg) and group D (6 g/kg)
having the highest value (0.353 mg/kg). The results from this current study were consistent with a study that
was obtained from treatment with methanolic extract of Mucuna pruriens that showed a decrease in the levels of
lipid peroxidation and an increase in the levels of glutathione, superoxide dismutase and catalase [30]. These
results suggest that the extract of Mucuna pruriens leaf exhibits significant antitumor and antioxidant effects in
mice [1]. Therefore, the suppression of liver enzymes to significant amounts after feeding with Mucuna pruriens
leaf meal could be explained by the enhanced suppressive effect displayed by some components in Mucuna
pruriens extract, thereby, preventing over-sensitization of enzymes to the metabolism of various substances
foreign to the normal system in the rats used for the study. Also, there was no significant difference in alkaline
phosphate (ALP) a biomarker of obstructive jaundice between treatment mean values when compared to the
control group.
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Assessment of Renal Dysfunction

Urea and creatinine are considered as a suitable prognostic indicator of renal dysfunction and kidney
failure for any toxic compounds [31]. The kidney is a major organ of excretion and its functional status is
estimated by the creatinine clearance, which inadvertently is a measure of the glomerular filtration rate. The
results of this study depict that urea and creatinine levels were significantly reduced (p<0.005) in the rats put on
diets containing different inclusion levels of velvet bean (Mucuna pruriens) leaf meal (MPLM) when compared
to the control group. The reduction in the creatinine and urea levels shows that MPLM has the potential to
improve renal dysfunction.

V. Conclusion
Based on the results of this study, it can be concluded that dietary inclusions of velvet Mucuna pruriens
(velvet bean) leaf meal at 1.5 g/kg, 3 g/kg and 6 g/kg animal feed significantly reduced serum levels of alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) with 6 g/kg inclusion level having the highest
level of reduction and did not induce any significant effects on ALP which is the biomarker of obstructive
jaundice.

V1. Recommendation
Dietary inclusion of Mucuna pruriens (velvet bean) leaf meal can be made up to 6g/kg animal feed to
reduce incidence of uremia, and as an antioxidant to prevent lipid peroxidation. However, further studies should
be carried out on histopathological effects of the plant.

Refernces
[1]. Rajeshwar Y, Gupta M and Mazumder UK (2005). Antitumor activity and in vivo antioxidant status of Mucuna pruriens
(Fabaceae) seeds against Ehrlich ascites carcinoma in Swiss albino mice. Ir. J. Pharm. and Therap., 4: 46-53.

[2]. . Armstrong D, Arcy RML, Keela CA, Maikhana M (1953). Observations on chemical excitants of cutaneous pain in man. J.
Physiol. 120: 326-351.
[3]. Natarajan, K., Narayanan, N., & Ravichandran, N. (2012). Review on “mucuna” - The wonder plant. International Journal of

Pharmaceutical Sciences Review and Research, 17(1), 86-93

[4]. Kumar, P., & Saha, S. (2013). An updated review on taxonomy, phytochemistry, pharmacology and toxicology of Mucuna pruriens.
Journal of Pharmacognosy and Phytochemistry, 2(1), 306-314.

[5]- Agbafor, K. N., & Nwachukwu, N. (2011). Phytochemical analysis and antioxidant property of leaf extracts of Vitex doniana and
Mucuna pruriens. Biochemistry Research International, 2011,1-4.

[6]. Enechi, O. C., & Ozougwu, V. E. O. (2014). Effects of ethanol extract of Mucuna pruriens leaves on the lipid profile and serum
electrolytes of rats. Journal of Pharmacy and Biological Sciences, 9(2), 18-23.

[7]. Majekodunmi, S. O., Oyagbemi, A. A., Umukoro, S., & Odeku, O. A. (2011).Evaluation of the anti-diabetic properties of
Mucuna pruriens seed extract. Asian Pacific Journal of Tropical Medicine, 4(8), 632-636.

[8]. Sultana, N., Khan, R. A., & Azhar, I. (2013). Anti-tussive effect and gross toxicities of methanol extract of Mucuna pruriens (L)
DC in comparison of codeine phosphate. International Research Journal of Pharmacy, 4(6), 62-65.

[9]. Fung, S. Y., Tan, N. H,, Sim, S. M., & Aguiyi, J. C. (2012). Effect of Mucuna pruriens seed extract pretreatment on the responses
of spontaneously beating rat atria and aortic ring to Naja sputatrix (Javan spitting cobra) venom. Evidence-Based Complementary
and Alternative Medicine, 2012, 1-6.

[10]. Cassani, E., Cilia, R., Laguna, J., Barichella, M., Contin, M., Cereda, E., ... & Scarpa, M. T.(2016). Mucuna pruriens for
Parkinson’s disease: low-cost preparation method, laboratory measures and pharmacokinetics profile. Journal of the Neurological
Sciences, 365, 175-180.

[11]. Kasture, S., Pontis, S., Pinna, A., Schintu, N., Spina, L., Longoni, R., ... & Morelli, M. (2009). Assessment of symptomatic and
neuroprotective efficacy of Mucuna pruriens seed extract in rodent model of Parkinson’s disease. Neurotoxicity research, 15(2),
111-122.

[12].  Hefti, F., & Melamed, E. (1980). L-DOPA’s mechanism of action in Parkinson’s disease. Trends in Neurosciences, 3(10), 229-231.

[13].  Mishra L, Wagner H. (2006). Lipid derivatives from Mucuna pruriens seeds. Indian journal of chemistry 2006; 45(B): 801-804.

[14]. Akindele, A. J., & Busayo, F. I. (2011). Effects of the hydroethanolic extract of Mucuna pruriens (L.) DC (Fabaceae) on
haematological profile in normal and haloperidol treated rats. Nigerian Quarterly Journal of Hospital Medicine, 21(2), 93-98.

[15]. Eze, E. D., Mohammed, A., Musa, K. Y., & Tanko, Y. (2012). Evaluation of effect of ethanolic leaf extract of Mucuna pruriens on
blood glucose levels in alloxan-induced diabetic Wistar rats. Asian Journal of Medical Sciences, 4(1), 23-28.

[16]. Hadimani, G. A., Desai, S. D., Biradar, P., Nanjappaiah, H. M., Hugar, S., & Bagoji, 1.B. (2015). Evaluation of acute oral toxicity
and phytoconstituents of methanolic extract of Mucuna pruriens. Journal of Pharmaceutical Sciences and Research, 7(1), 33-36.

[17]. Kumar A, Rajput G, Dhatwalia VK, Srivastav G.(2009) Phytocontent Screening of Mucuna Seeds and Exploit in Opposition to
Pathogenic Microbes. Journal of Biological & Environmental Sciences 2009, 3(9): 71-76.

[18].  Pandey, J., & Pandey, R. (2016). Phytochemical study of seeds of Mucuna pruriens (L.) DC. International Journal for Research in
Applied Science and Engineering Technology, 4(1), 83-86.

[19]. Minari, GO Ogar, AJ Bello(2016) Antiproliferative potential of aqueous leaf extract of Mucuna pruriens on DMBA-induced breast
cancer in female albino rats. The Egyptian Journal of Medical Human Genetics 2016 (article in press).

[20].  Sheng Sang Ji. (2003). Chinese Herb Products. Int J. Food Sci Nutri. 16:49 —51.

[21].  Grisham. C.M. and Reginald. H.G. (1999). Biochemistry, Saunders College Publication, Philadelphia, pp: 426-427.

[22]. Champe PC, Harvey RA and Ferrier DR (2001). Biochemistry 4th ed. Pamela CC  and Richard AH (eds.). Lippincott's lllustrated
Reviews, pp.65-68.

[23]. Murugan M, Mohan V.R. Antibacterial activity of Mucuna pruriens(L.) Dc. Var. pruriens- an Ethnomedicinal Plant. Sci Res Rept.
2011; 1(2): 69-72.

DOI: 10.9790/2380-1308012429 www.iosrjournals.org 28 | Page



Analysis of Mucuna Pruriens on Blood Serum Chemistry in Rat

[24].
[25].
[26].
[27].
[28].
[29].

[30].
[31].

Ammar, A. Naoufal, L, Azam, B, Dennis, G. W, David, A.L. (2017). Phytochemicals: Extraction, Isolation, Identification of
Bioactive compounds from plant extract. MDPI. Vol. 6(4) http://dx.doi.org/10.3390/plants6040042.

Ajala’” 0.0., Oyeyemi', M.O., Oke? A.O., AND Alakpa, C. O.. African Journal of Biomedical Research, Vol. 3, No. 2, May, 2000,
pp. 121-124.

Duncan JR. (1994). “Veterinary Laboratory Medicine (Clinical Pathology)”. Iowa State University Press, (1994): 112-129.

Turan, Serap & Topcu, Burcu & Gokce, lbrahim & Giiran, Tulay & Atay, Zeynep & Omar, Anjumanara & Akcay, Teoman &
Bereket, Abdullah. (2011). Serum Alkaline Phosphatase Levels in Healthy Children and Evaluation of Alkaline Phosphatasez-
scores in Different Types of Rickets. Journal of clinical research in pediatric endocrinology. 3. 7-11. 10.4274/jcrpe.v3i1.02.

Kaneko JJ. (1997).“Clinical biochemistry of domestic animals”. Academic Press, San Diego, C.A., U.S.A. (1997).

Aguiyi JC, Johnson PB, Olorunfemi P, Adoga Gl and Obi Cl (1996). Antimicrobial and preliminary phytochemical screening of the
seeds of Mucuna pruriens. W. Afr. J. Biol., 5: 71-6.

Tripathi YB and Upadhyay AK (2001). Antioxidant property of Mucuna pruriens. J. Cur. Sci., 80(11): 1377-1378.

Giannini, E. G., Testa, R., & Savarino, V. (2005). Liver enzyme alteration: A guide for clinicians. Canadian Medical Association
Journal, 172(3), 367-379.

. Koleosho Sulaimon Adisa, et. al. “Analysis of Mucuna Pruriens on Blood Serum Chemistry in
. Rat.” IOSR Journal of Agriculture and Veterinary Science (IOSR-JAVS), 13(8), 2020, pp. 24-29.

DOI: 10.9790/2380-1308012429 www.iosrjournals.org 29 | Page


http://dx.doi.org/10.3390/plants6040042
http://www.bioline.org.br/request?md00033#_ftn1

