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Original Research Article 1 

Inhibitory Activity of Ethanolic Extract of Horsera dish (Moringa oleifera) 2 

(Lam) on Oxidative Stress parameters in some organs of Dexamethazone 3 

Induced Hypertensive Wistar Rats. 4 

 5 

ABSTRACT 6 

The use of herbal remedies in various local communities throughout the world to assuage the 7 

scourge of indigenous diseases has gained tremendous popularity. One of the many plants 8 

species of herbal remedies is Moringa oleifera (horseradish) which has been widely used in 9 

West Africa and Nigeria in particular for treating numerous human ailments such as 10 

malnutrition, cardiovascular, hepatotocicity and many others. Regardless of its wide use by 11 

communities around the world, there is inadequate scientific information available on the actual 12 

pharmacological effects of ethanolic extract of Moringa oleifera leaves on the heart and kidney 13 

dysfunction.  Hence this work aimed at determining the inhibitory activity of ethanolic extract of 14 

horseradish on oxidative stress in the heart and kidney of dexamethazone induced hypertensive 15 

wistar albino rats. The air-dried leaves of horseradish were pulverized and crude ethanolic 16 

extract was prepared. The animals were grouped into four groups of five animals each. Group A 17 

animals served as control and fed with water and feed while Groups B and C animals were 18 

administered with 0.5mL of 40 % w/v ethanolic extract of Moringa oleifera leaf and 0.5ml of 19 

1.67 mg/kg body weight dexamethasone respectively. Group D animals were treated with 0.5ml 20 

of 1.67 mg/kg body weight dexamethasone and 0.5mL of 40 % ethanolic extract of Moringa 21 

oleifera leaf intermittently for 21days. The results obtained from the study showed that the 22 

ethanolic extract of Moringa oleifera leaf possessed the ability to inhibit and reverse the 23 

dexamethasone mediated tissues oxidative damage of both organs as seen in cholesterol,reduced 24 

glutathione and malondialdehyde concentrations. The same protective trend was also observed in 25 

activities of alkaline phosphatase, aspartate transaminase, alanine transaminase and catalase 26 

enzymesin both organs of the hypertensive rats. Hence, ethanolic extract of Moringa oleifera leaf 27 

reduced the extent of antioxidant loss and restoration of organ dysfunction caused by 28 

dexamethasone in the rats. 29 

Keyword:Moringa oleifera, oxidative stress, dexamethazone, chemoprevention, antioxidant 30 

 31 

Introduction 32 

Moringa oleifera is one of the most useful tropical trees. The relative ease with which it 33 

propagates through both sexual and asexual means and its low demand for soil nutrients and 34 

water after being planted makes its production and management easy. Introduction of this plant 35 

into a farm which has a biodiverse environment can be beneficial for both the owner of the farm 36 



2 

 

and the surrounding eco-system. Moringa oleifera tolerates a wide range of environmental 37 

conditions; it will tolerate extremely high temperatures in the shade and can survive a light frost. 38 

The drought-tolerant tree grows well in areas that receive annual rainfall amounts ranging 39 

between 250 and 1500 mm, it prefers a well-drained sandy loam or loam soil, but tolerates clay. 40 

Moringa oleifera is planted either by direct seedling, transplanting, or using hard stem cuttings. 41 

Nigeria is rich in nutritionally and medicinally important flora and there are series of plants for 42 

bioprospecting, Moringa oleifera is one of these important plants, it is commonly called 43 

horseradish tree or the miracle tree and locally known as ‘Zogale-gandi’ in Hausa, ‘Eweigbale’ 44 

in Yoruba. It is mostly grown and widely cultivated in the northern part of Nigeria and many 45 

countries in tropical Africa. M. oleifera can be grown in a variety of soil conditions preferring 46 

well-drained sandy or loamy soil that is slightly alkaline (Abdul, 2007). Almost every part of M. 47 

oleifera can be used for food and as forage for livestock (Ram, 1994). The leaves can be eaten 48 

fresh cooked or stored as dried powder for several months the pods, when young can be cooked; 49 

eaten like beans (National Research Council, 2006). Its oil and micronutrients have been 50 

reported to contain antitumour, antiepileptic, antidiuretic, anti-inflammatory and venomous bite 51 

characters (Hsu, et al., 2006). Virtually every part of the tree is beneficial in some way and both 52 

rural and urban people depend on it for their livelihood. Depending on the purpose and quantity, 53 

moringa is grown in nurseries, as a community project, or on a small scale at the family level. It 54 

can function as windbreaks, for land erosion control, live fences, as an ornamental, or 55 

intercropped to provide semi-shade to species requiring less direct sunlight. The useful products 56 

obtained from plants directly or indirectly, demonstrate their importance to man, Plants serve as 57 

a source of food (Saka and Msonthi, 1994; Katsayal et al., 2004; Kawo, 2007), medicinal 58 

product (Adoum et al., 1997; Ezeamuzie et al., 1996; Caceres et al., 1992), energy (Oladele and 59 

Yisa, 1989). Hence this study aims at harnessing the potentials of Moringa oleifera ethanolic 60 

extract to treat and prevent oxidative stress as a result of hypertension induced drugs. 61 

Materials and Methods 62 

Collection and preparation of samples for analysis 63 

Freshly obtained leaves of Moringa oleifera were obtained from the Federal University of 64 

Technology satellite Estate in Akure, Ondo State, Nigeria. The identification of leaf was done at  65 

Plant Science department of, Ekiti State University, Ado Ekiti, Nigeria by plant taxonomist.  66 
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Leaves of Moringa oleifera were collected and air dried under shade and ground into powder 67 

with a Marlex Excella laboratory blender. An ethanolic extract of Moringa oleifera leaves was 68 

made. 200g of the powder was weighed and mixed in 500mL of ethanol in a cocked bottle, 69 

shaken and allowed to stand overnight with constant shaking on mechanical shaker. 70 

Experimental protocol 71 

The study was performed on 20 male wistar albino rats housed in ventilated cages at the  72 

Biochemistry Department animal house, Ekiti State University, Ado-Ekiti, Nigeria. They were 73 

acclimatized for two weeks before administration of the drugs. Animals were divided into four 74 

groups of five rats each. Group A served as the positive control and received distilled water and 75 

rat feed. Group B animal were administered with 0.5mL of 40 % ethanolic extract ofMoringa 76 

olifera.Group C animal served as the negative control and were orally administered with 0.5mL 77 

single dose of dexamethasone (1.67 mg/kg body weight) while Group D animals were orally 78 

given 0.5mL dexamethasone (1.67mg/kg body weight) followed by 0.5mL of 40% ethanolic 79 

extract of Moringa oleifera. Animals were kept at optimum temperature with a 12hour light/dark 80 

cycle and given rat feed and water. The period of induction and treatment lasted for three weeks. 81 

Preparation of organ homogenate and plasma collection 82 

After three weeks of induction and treatment of the rats,they were sacrificed anesthetically using 83 

chloroform.Blood was collected using syringesand needlesfrom the heart into anti-coagulant 84 

bottles. The organs (kidney andheart) of interest were also collected which were homogenized in 85 

6.7mM potassium phosphate buffer and the supernatants were collected after spinningat 10,000 86 

rpm in a centrifuge. 87 

Biochemical Assay 88 

Standard Randox kits were used to determine Cholesterol, Total protein, Alkaline 89 

Phosphatase (ALP), Aspartate Transaminase (AST) and Alanine Transaminase (ALT).  90 

ALT 91 

                                ALT 92 

∝ −�������	
	�� + 
 − 	�	����                                                  
 − ����	�	�� + ��
��	�� 93 

Alanine Aminotransferase was measured by monitoring the concentration of pyruvate 94 

hydrazone formed with 2, 4-dinitrophenylhydrazine. 95 

AST 96 

              AST 97 

∝ −�������	
	�� + 
 − 	��	
�	��                                  
 − ����	�	�� + ��	��	���	�� 98 

AST was measured by monitoring the concentration of oxaloacetate hydrazone formed 99 

with 2, 4-dinitrophenylhydrazine. 100 

 101 



4 

 

CHOLESTEROL 102 

The Randox laboratory cholesterol kit was used to determine cholesterol on the basis of 103 

enzymatic hydrolysis and oxidation. The indicator quinoneimine is formed from hydrogen 104 

peroxide and 4-aminoantipyrine in the presence of phenol and peroxidase using the following 105 

enzymatic reactions. 106 

   107 

                     Cholesterol esterase 108 

 Cholesterol ester + H2O                                                 Cholesterol + Fatty acids 109 

                        110 

                                                Cholesterol oxidase 111 

Cholesterol + O2                                                  Cholestene -3-one + H2O 112 

        113 

                      Peroxidase 114 

 2H2O + phenol + 4-Aminoantipyrine                                                quinoneimine + 4H2O 115 

Determination of plasma Malondialdehyde (MDA) 116 

The method of Varshney and Kale (1990) was used to determined lipid peroxidation by 117 

measuring the formation of thiobarbituric acid reactive substances (TBARS). An aliquot of 118 

0.4mL of the plasma or other organ homogenates was mixed with 1.6mL of Tris-KCl buffer to 119 

which 0.5mL of 30% trichloroacetic acid (TCA) was added. Then 0.5mL of 0.75% TBA was 120 

added and placed in a water bath for 45 minutes at 80oC. This was then cooled on ice and 121 

centrifuged at 3000g. The clear supernatant was collected and absorbance measured against a 122 

reference blank of distilled water at 532nm. The MDA level was calculated according to the 123 

method of Adam-Vizi and Seregi (1982). Lipid peroxidation in units/mg protein or gram tissue 124 

was computed with a molar extinction coefficient of 1.56 x 105 M-1Cm-1. 125 

Calculation 126 

MDA (units/mg protein)   =         Absorbance x volume of mixture 127 

                             E532nm x volume of sample x mg protein  128 

Determination of reduced glutathione 129 

           The reduced glutathione (GSH) was determined following the method of Jollow et al. 130 

(1974). 0.2mL of sample was added to 1.8mL of distilled water and 3mL of the precipitating 131 

solution was mixed with sample. The mixture was then allowed to stand for approximately 132 

10minutes and then centrifuged at 3000g for 5 minutes. 0.5mL of the supernatant was added to 133 

4mL of 0.1M phosphate buffer. Finally 0.5mL of the Ellman’s reagent was added. The 134 
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absorbance of the reaction mixture was read within 30 minutes of colour development at 412nm 135 

against a reagent blank. 136 

Determination of catalase activity 137 

            This experiment was carried out using the method described by Sinha (1972). 0.2ml of 138 

sample was mixed with 0.8ml distilled H2O to give 1 in 5 dilution of the sample. The assay 139 

mixture contained 2mL of solution (800µmol) and 2.5mL of phosphate buffer in a 10mL flat 140 

bottom flask. 0.5mL of properly diluted enzyme preparation was rapidly mixed with the reaction 141 

mixture by a gentle swirling motion. The reaction was run at room temperature. A 1mL portion 142 

of the reaction mixture was withdrawn and blown into 1mL dichromate/acetic acid reagent at 60 143 

seconds intervals. The hydrogen peroxide content of the withdrawn sample was determined by 144 

the method described above.The mononuclear velocity constant, K, for the decomposition of 145 

H2O2 by catalase was determined by using the equation for a first-order reaction: K   =   1/t log 146 

S0/S, where S0 is the initial concentration of H2O2 and S is the concentration of the peroxide at t 147 

min. The values of the K are plotted against time in minutes and the velocity constant of catalase 148 

K(0) at 0 min determined by extrapolation. The catalase contents of the enzyme preparation were 149 

expressed in terms of Katalase feiahigkeit or ‘Katf’ according to von Euler and Josephson 150 

(1927).  151 

 Kat. f =           K (0)      152 

                                                    mg protein/ml 153 

Determination of Superoxide Dismutase (SOD) 154 

           The level of SOD activity was determined by the method of Misra and Fridovich (1972). 155 

1mL of sample was diluted in 9mL of distilled water to make a 1 in 10 dilution. An aliquot of the 156 

diluted sample was added to 2.5ml of 0.05M carbonate buffer (pH 10.2) to equilibrate in the 157 

spectrophotometer and the reaction started by the addition of 0.3ml of freshly prepared 0.3mM 158 

adrenaline to the mixture which was quickly mixed by inversion. The reference cuvette 159 

contained 2.5ml buffer, 0.3ml of substrate (adrenaline) and 0.2ml of water. The increase in 160 

absorbance at 480nm was monitored every 30 seconds for 150 seconds. 161 

Calculation  162 

Increase in absorbance per minute =             A3 - A0 163 

                                                  2.5      164 

where A0 = absorbance at 0 second  165 

A3 = absorbance at 150 seconds 166 

 167 



6 

 

 % inhibition   =                increase in absorbance for substrate       x 100 168 

                    increase in absorbance of blank   169 

1 unit of SOD activity was given as the amount of SOD necessary to cause 50% inhibition of the 170 

oxidation of adrenaline to adrenochrome during 1 minute. 171 

Statistical Analysis: The experimental results of the analyses were obtained in triplicates with 172 

means and standard deviations. Various formulae were used to calculate the individual parameter 173 

and enzyme activities. The means and standard deviations of the triplicates results were 174 

determined using Microsoft Office  175 

Excel 2007 176 

RESULTS AND DISCUSSIONS 177 

Table 1: Specific activity of alkaline phosphatase (ALP) in selected tissues of hypertension 178 

induced rats treated with ethanolic extract of Moringa oleifera leaf. 179 

Specific activity (IU/mg protein) 180 

  Groups  Heart    Kidney   Plasma 181 

   A   41.40 ±1.06  5.52 ±0.42  16.56 ±2.10  182 

   B   39.78 ±0.56  11.04 ±0.22  19.32 ±1.64 183 

   C   13.80 ±0.43  30.36 ±0.12  32.76 ±0.06 184 

   D   25.52 ±0.23  8.28 ±0.76  11.04 ±1.26 185 

Mean of individual triplicate results ±STDEV 186 

Table 1 showed the activity of alkaline phosphatase in the heart, kidney and serum of 187 

hypertensive induced rats treated with ethanolic extract of Moringa oleifera leaves. We observed 188 

about 67% decrease in ALP activity in the heart of the rats treated with dexamethazone when 189 

compared with the control (group A) while the ethanolic extract caused about 28% reversal in 190 

the activity of ALP in the heart when compared with control.There was a contrary observation in 191 

the kidney as the drug showed increased ALP activity when compared with the control though 192 

treatment with the extract caused a reversal to the control as seen in group A. These observations 193 

showed the toxic effect of the drug and the ability of the ethanolic extract of the plant to reverse 194 

the toxic effect on both organs of the animals. The activity of the enzyme was also monitored in 195 

the plasma. Normally, enzymes will not always be found in the serum except when there is 196 

damage to one or more organs of the body. Therefore, enzymes from diseased organs may 197 

become manifested in the serum resulting in increased activity since they must have leaked from 198 

the diseased organ. The resultsobtained showed that the ethanolic extract of the plant in groups B 199 
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and D in both organs and plasma caused a reversal in the ALP activity, adjusting their values 200 

toward those recorded in the respective controls. The observations in this work showed a 201 

resemblance to trends observed in theeffect of aqueous extract of nutmeg in bromate induced 202 

renal toxicity in rats (Oseni et al., 2015).Increase in plasma level of ALP is due to increased 203 

synthesis, in presence of increasing organ dysfunction, as measurement of ALP activity is of 204 

clinical and toxicological importance as changes in its activity is indicative of kidney damage by 205 

toxicants or in diseased conditions (Singh et al., 2001).  206 

Table 2: Specific activity of aspartate transaminase(AST) in selected tissues of hypertension 207 

induced rats treated with ethanolic extract of Moringa oleifera leaf. 208 

  Specific activity (IU/mg protein) 209 

   Groups   Heart   Kidney   Plasma 210 

   A   163.00 ±5.98  82.00±3.39  29.50±2.88  211 

   B   161.00 ±6.34  76.00±7.23    24.50±7.89 212 

   C   130.00 ± 4.86  115.50±8.80  123.00±3.25 213 

   D   140.00 ± 2.86  68.50±5.54  67.00±2.78 214 

Mean of individual triplicate results ±STDEV 215 

Tables 2 and 3 showed the AST and ALT activities in the tissues of hypertension induced 216 

rats treated with ethanolic extract of Moringa oleifera leaves, the results obtained showed that 217 

the extract reversed the effects of the drug in both organs. These tissues participate in a variety of 218 

metabolic activities and contain a host of enzymes. The increased plasma AST and ALP 219 

activities of the hypertension induced animals showed that the drug resulted in membrane 220 

disruption, cellular leakage and loss of functional integrity of cell membrane the organs of the 221 

animals in the group C, while the extract performed corrective roles as observed in the treated 222 

animals in group D, while the results of animals in group B showed that the extract maintained 223 

the organs integrity. 224 

 225 

 226 

 227 

 228 

 229 
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Table 3: Specific activity of alanine transaminase (ALT) in selected tissues of hypertension 230 

induced rats treated with ethanolic extract of Moringa oleifera leaves. 231 

 232 

Specific activity (IU/mg protein) 233 

   Groups   Heart   Kidney   Plasma 234 

   A   5.40 ±1.65  3.00 ±1.21  67.00 ±2.67   235 

   B   6.25 ±0.80  5.60 ±1.10  69.58 ±2.43 236 

   C   168.20 ±5.34  20.80 ±3.07  125.00 ±2.30 237 

   D   6.80 ±0.75  7.60 ±1.98  57.40 ±1.64 238 

Mean of individual triplicate results ±STDEV 239 

The elevated activities of AST and ALT in plasma are indicative of cellular leakage and 240 

loss of the functional integrity of cell membranes (Drotman and Lawhorn, 1978). Administration 241 

of dexamethasone significantly raises the plasma level of AST and ALT activities in rats as 242 

observed in our results, which indicated that apart from the hypertensive effect of the drug, it can 243 

also cause damage to other organs of the body,measurement AST and ALT activities in rats as 244 

observed in our results is of clinical and toxicological importance as changes in their activities 245 

are indicative of tissues damage by toxicants or in diseased conditions (Singh et al., 2001).  246 

The high level of activities of AST, ALT and ALP in the kidney and heart tissues of the rats and 247 

their corresponding decreased activities in the plasma is indicative of non toxicity of the 248 

ethanolic extract in these organs.  249 

AST in plasma was increased in dexamethasone-induced rats. A marked elevation in the 250 

concentration of the enzyme was also recorded in the kidney and the heart after the injection of 251 

the drug. This observation was supported by Fleischer and Schwartz (1971)who reported that any 252 

damage done to the cell membrane may lead to leakage of AST and ALP, which is a marker 253 

enzyme in the plasma membrane, into extracellular fluid. The study is also corroborated by the 254 

work Rajesh and Latha, (2004) that recorded the same trend in CCl4-intoxicated rats treated with 255 

Kamilari. Oral administration of ethanolic extract of Moringa oleifera leaves caused a decrease 256 

in the activity of the above enzymes, which may be a consequence of the stabilization of plasma 257 

membrane as well as repair of damage caused to the organ by dexamethasone. This indicates that 258 

the ethanolic extract displayed high degree of protection in the organs and plasma. 259 

 260 

 261 

 262 
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Table 4: Reduced GSH in selected tissues of hypertensive induced rats treated with ethanolic 263 

extract of Moringa oleifera leaf. 264 

 (µg/mL) 265 

Groups   Heart   Kidney   Plasma 266 

A   0.769 ±0.43  0.114 ±0.04  0.641 ±0.42   267 

   B   0.841 ±0.03  0.126 ± 0.02  0.763 ±0.04 268 

   C   0.280 ±0.04  0.053 ± 0.10  0. 201 ±0.06 269 

   D   0.652 ±0.08  0.123 ± 0.03  0. 428 ±0.05 270 

Mean of individual triplicate results ±STDEV  271 

Glutathione is a small tripeptide protein synthesized in the liver (Kaplowitz, et al., 1985). It is a 272 

potent antioxidant with high redox potential and it also serves as a co-factor for several oxidative 273 

stress detoxifying enzymes (glutathione peroxidase and glutathione transferase) (Valko et al., 274 

2007; Parris, 1997). Glutathione also helps in the regeneration of some important antioxidant 275 

vitamins such as C and E. Depletion of GSH has been reported in apoptosis and many 276 

degenerative conditions (Parris, 1997). The results of the present study showed that the level of 277 

glutathione (GSH) was significantly decreased in the plasma, heart and kidney homogenates of 278 

the animals fed with dexamethazone when compared with the control group A animals. This 279 

depletion in blood and organs glutathione is attributable primarily to the dexamethasone, a 280 

xenobiotic and an inducer of hypertension. The effects of ethanolic extract of horseradish leaf 281 

treatments on the organs and plasma concentration of reduced Glutathione (GSH) showed a 282 

significant reversal to the control levels in the tissues and plasma as seen in Table 4. The 283 

observations in this study were however similar to what was obtained by Ologundudu et al., 284 

(2010) in their work on the effect of Hibiscus sabdariffa anthocyanins on 2, 4- 285 

dinitrophenylhydrazine-induced tissue damage in rabbits.The reduction in glutathione to the 286 

level that was observed in this study could lead to a significantly decrease in the total antioxidant 287 

status of the animals because glutathione helps in recycling cellular antioxidants, inhibits free 288 

radical damage and plays a key role in the detoxification of harmful compounds (Robert et al., 289 

2000). This agrees with earlier works carried out by Unt et al., (2008) and Dominquez et al., 290 

(1998) who reported reduced total plasma antioxidant capacity in uncontrolled hypertension. 291 

However, the plant extract intake by the hypertensive rats increased their glutathione status to 292 

near the control level. This is remarkable as it implies that Moringa ethanolic extract could have 293 

an ameliorating effect on the altered antioxidant status of the hypertensive rats. It has been 294 
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reported that decreased hepatic and serumGSH has been consistent with exposure to toxic and 295 

oxidative agents which may also lead to more free reactive oxygen species (ROS) leading to 296 

excessive oxidative damage (Vijayaet al., 2011; Ahmed et al., 2008; Videla et al., 1991). The 297 

results obtained in this work revealed that dexamethazone treated group showed reduced 298 

glutathione in heart, kidney and plasma when compared with the control which however 299 

corroborate the results of other previous investigators. 300 

Table5 revealed the effects of ethanolic extracts of horseradish (Moringa oleifera) leaf 301 

treatments on the catalase activity of dexamethasone induced hypertensive rat. Catalase is an 302 

enzyme which functions in the detoxification of hydrogen perioxide. The reduction in catalase 303 

activity after injection with dexamethasone in the heart,  kidney and plasma respectively is 304 

another significant finding in this study. This decreased concentration in catalase activityof 305 

organs and plasma is attributable in part to the reduced synthesis of this antioxidant enzyme  306 

whose concentrations would have fallen as a result of the dexamethasone that was injected into 307 

 the animals. This study is in agreement with earlier reports by (Erukainure et al., (2012), Udoh 308 

et al., (2007) and Tagami et al., (1992) who reported a decreased red blood cell catalase activity 309 

in diabetic conditions, while treatment with aqueous extracts of Moringa oleifera leaves caused a 310 

slight increase in catalase activity. 311 

Table 5: Specific activity catalase in selected tissues of hypertension induced rats treated with 312 

ethanolic extract of Moringa oleifera leaf. 313 

 314 

                                                 (µg/ml) 315 

Groups  Heart  Kidney   Plasma 316 

  317 

A  18.40±1.20  10.3±0.20  11.42±0.20  318 

B  22.56±2.50  9.62± 0.01             10.72±0.04 319 

C  4.25±0.20  1.66± 0.01  3.42 ±0.01 320 

D  16.50±0.75  9.18± 0.01  8.97 ±0.01 321 

Mean of individual triplicate results ±STDEV 322 

Table 6 revealed the total cholesterol concentration in heart, kidney and plasma of hypertension 323 

induced rats that were treated with ethanolic extract of Moringa oleifera leaf. The observations 324 

in this study revealed that dexamethazone caused hypercholesterolemiawhich was subsequently 325 

reversed by the ethanolic extract of Moringa oleifera.This was however contrary to observation 326 

by Oseni et al., (2015) where total cholesterol concentration was depleted as a result of rat fed 327 
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with bromate. However, the reverse of the total cholesterol concentration to almost control level 328 

was observed by the ethanolic extract of Moringa oleifera.The ethanolic extract also showed its 329 

protective ability against hypercholesterolemia on control animals fed with the extract as seen in 330 

Table 6 group B animals 331 

Table 6: Total cholesterol concentration in selected tissues of hypertension induced rats treated 332 

with ethanolic extract of Moringa oleifera leaves. 333 

mMol/dL 334 

Groups   Heart   Kidney   Plasma 335 

 336 

  A    21.419± 2.09  11.990 ± 3.11  60.477± 6.34  337 

  B    19.138 ± 3.23  8.349 ± 1.87  53.547± 4.23 338 

  C    77.486 ± 5.76  16.379 ± 2.98  101.430±6.98 339 

  D    26.930 ± 3.87  13.859 ±5.87  67.107±3.47 340 

Mean of individual triplicate results ±STDEV 341 

Table 7 showed the effects of ethanolic extract of horseradish leaf treatment on the 342 

malondialdehyde concentration in dexamethasone-induced hypertensive rats. The concentration 343 

of plasma Malondialdehyde (MDA) was shown to be significantly increased in the heart, kidney 344 

and plasma of hypertensive rats when compared with the control.However, the hypertensive rats, 345 

when placed on Moringa oleifera ethanolic extracts had a remarkable decrease in their cardiac, 346 

renal and plasma malondialdehyde levels when compared with the control, thus indicating the 347 

extract ability to protect against cellular lipid peroxidation caused by the drug and free radical 348 

scavenging ability of the ethanolic extract of Moringa oleifera leaves in hypertensive rats. The 349 

ethanolic extract also showed its protective ability against cellular lipid peroxidation on the 350 

normal animals fed with the extract as seen in Table 7 group B animals. 351 

The ability of the ethanolic extract to inhibit the process of lipid peroxidation in vivo may be due 352 

tothe free radical scavenging activities of its phytochemical components. The observations in this 353 

study however allude to previous work (Oseni et al., 2015) on effects of aqueous extract of 354 

nutmeg on potassium bromated induced renal toxicity and on protective effect of Tulbaghia 355 

violacea rhizome extract against hypercholesterolemia-induced oxidative stress in Wistar 356 

rats(Olorunnisola et al., 2012). 357 

 358 

 359 

 360 
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Table 7: Malondialdehyde concentration in selected tissues of hypertension induced rats treated 361 

with ethanolic extract of Moringa oleifera leaf. 362 

 363 

(Units/ mg)  364 

Groups   Heart   Kidney   Plasma 365 

 366 

  A    0.22 ± 0.01  0.12±0.002  0.50±0.002   367 

  B    0.12±0.001  0.08±0.003  0.32±0.004 368 

  C    0.31±0.001  0.35±0.010  1.10±0.030 369 

  D    0.15±0.001  0.29±0.001  0.30±0.002 370 

 371 

Mean of individual triplicate results ±STDEV 372 

CONCLUSSION AND RECOMMENDATION 373 

 Moringa oleifera leaf extract has chemopreventive and protective benefits on  374 

Dexamethasone mediated tissues oxidative damage in rat as it significantly reduced the extent of  375 

antioxidant loss and restoration of organ dysfunction caused by Dexamethasone in rat.  376 

 The results of this study show preventive and protective effect on tissues functions that 377 

might be due to the presence of some bioactive compounds in plant ethanolic extract. On the 378 

basis of our study however, it can be concluded that Moringa oleifera leaf ethanolic extract has 379 

plasma, cardiac and renal antitoxicity and protective effects as well as antioxidant abilities.  380 

Further investigations may therefore be necessary to elucidate the active components of Moringa 381 

oleifera leaf and establish their chemical nature. 382 

CONSENT 383 

Not applicable. 384 

ETHICAL APPROVAL 385 

All authors hereby declare that "Principles of laboratory animal care" (NIH publication No. 85- 386 

23, revised 1985) were followed, as well as specific national laws where applicable. All  387 

experiments have been examined and approved by the appropriate ethics committee” 388 

COMPETING INTERESTS 389 

Authors have declared that no competing interests exist. 390 

 391 

REFERENCES 392 

Abdul, D.A.S. (2007): Economic Importance of Moringa oleifera in Tafa Local Government 393 

Area of Niger State. NDE Project. Federal College of Forestry Mechanization, 394 

Kaduna, Nigeria, pp: 34. 395 



13 

 

Adam-vizi, V. and Seregi, A. (1982): Receptor independent stimulatory effect of noradrenaline 396 

on Naq-Kq ATPase in ratbrain homogenate. Biochem Pharmacol.; 31: 2231]6. 397 

Adoum, O.A., Akinniyi, J.A. and Omar, T. (1997): The effect of geographical location on the 398 

antimicrobial activities and trace element concentration in the root of Calotropis 399 

procera (Ait.) R. Br. Annals of Borno 13(14):199-207. 400 

Ahmed, R.S., Suke, S.G., Seth, V., Chakraborti, A., Tripathi,  A.K. and Banerjee, B.D. (2008): 401 

Protective effects of dietary ginger (Zingiber officinales Rosc) on lindane induced 402 

oxidative stress in rats. Phytother Res; 22:902-6. 403 

Caceres, A., Saravia, A., Rizzo, S., Zabala, L., De Leon, E., Nave, F. (1992): Pharmacologic 404 

properties of Moringa oleifera. 2: Screening for antispasmodic, antiinflammatory and 405 

diuretic activity. J Ethnopharmacol 36: 233-7. 406 

Dominquez, C., Ruiz, E., Gussinye, M. and Carrascosa, A.C. (1998): Oxidative stress at onset 407 

and early stages of type1 diabetes in children and adolescents. Diabetes Care, 21: 408 

1736-1742. 409 

Drotman, R.B. and Lawhorn, G.T. (1978): Serum enzymes as indicators of chemical-induced 410 

liver damage. Drug and Chemical Toxicology 1, 163–171. 411 

Erukainure, O.L., Adeboyejo, F.O.  Elemo, G.N. and Ebuehi, O.A. (2012): Modulation of lipid 412 

peroxidation, hypolipidemic and antioxidant activities in brain tissues of diabetic rats 413 

by fibre-Enriched biscuits. J. Acute Dis., 1: 42-46. 414 

Ezeamuzie, T.C., Amberkedeme, A.W., Shode, F.O. and Ekwebelem, S.C. (1996): 415 

Antiinflammatory effects of Moringa oleifera root. International Journal of 416 

Pharmacognosy 34(93):207-212. 417 

Hsu R., Midcap S., Lucienne de witte A.L. (2006): Moringa oleifera , Medicinal and  418 

SocioEconomic uses. International J. on Economic Botany.1-25.  419 

Jedi, W. (2005) Moringa oleifera: A review of the medical evidence for its nutritional, 420 

therapeutic and prophylactic properties. Trees of Life Journal; 1(1):5. 421 

Jollow, D.J., Michell, J.R. and Zampaglionic, G. J.R. (1974): Bromobenzene-induced Liver  422 

necrosis: Protective role of glutathione and  evidence for 3,4- Bromobenzene oxide 423 

ashepatotoxic metabolite. Pharmacology.11:151-169. 424 

Kaplowitz, N.; Aw, T.Y. and Ookhtens, M. (1985): The regulation of hepatic glutathione. Ann.  425 

Rev. Pharmacol. Toxicol: 25, 715–744. 426 



14 

 

Katsayal, U.A., Ambi, A.A., Ibrahim, N.D.G. and AbdulRahman, E.M. (2004): 427 

Histopathological studies and elemental analysis of Moringa oleifera Lam seeds. 428 

Biological and Environmental Sciences Journal for the Tropics 1(2):7-9. 429 

Kawo, A.H., Abdullahi, B.A., Gaiya, Z.A. Halilu, A., Dabai, M. and Dakare, M.A. (2009). 430 

Mineral Composition of Moringa oleifera Leaves, Pods and Seeds from Two Regions in 431 

Abuja, Nigeria. Bayero Journal of Pure and Applied Sciences, 2(1): 96 - 100Katzung, B. 432 

(2001): Cardiac Glycosides and other drugs used in Congestive heart failure. In: Basic 433 

and Clinical Pharmacology. 8th ed; p. 200-217. 434 

Katzung, B. (200): Drugs with important actions on smooth muscle. In: Basic and Clinical 435 

Pharmacology. 8th ed; 1. p. 265-291, 436 

Katzung, B. (2005): The Eicosanoids. In: Basic and Clinical Pharmacology. 8th ed; 2001. p. 311-437 

322. 438 

Misra, H.P., Fridovich, I. (1972): The role ofsuperoxide anion in the autoxidation of epinephrine  439 

and a simple assay forsuperoxide dismutase. J Biol Chem.247:3170-5. 440 

National Research Council ( 2006):  “Moringa”, Lost Crops of Africa, Vol. 2. Vegetables Lost 441 

Crop of Africa, 2 National Academics Press Ologundudu, A., Ologundudu,  A. O., Oluba, O. M.,   442 

Oladele, F.A. and Yisa, A.B. (1989): Frequencies of dominant tree species used as source of fuel 443 

wood in Ilorin Local Government Area of Kwara State, Nigeria. Bioscience Research 444 

Communications 1:19-24. 445 

Omotuyi, I. O. and Obi, F. O. (2010): Effect of Hibiscus sabdariffa anthocyanins on 2, 4- 446 

dinitrophenylhydrazine-induced tissue damage in rabbits. Journal of Toxicology and  447 

Environmental Health Sciences Vol. 2(1), pp. 1-6 448 

Oseni, O. A., Olagboye, S. A. and Idowu, A. S. K. (2015): Potassium Bromate Induced Renal  449 

Toxicity in Wistar Albino Rats: Effects of Aqueous Extract of Nutmeg (Myristica  450 

fragrans Houtt). British Journal of Medicine & Medical Research 5(12): 1547-1556  451 

Parris, M.K. (1997). Glutathione systemic protectant against oxidative and free radical damage. 452 

Altern. Med. Rev.2, 155–176. 453 

Ram, J. (1994): Moringa: A Highly Nutritious Vegetable Tree. Tropical Rural and Island/Atoll 454 

Development, Experimental Station (TRIADES), Technical Bulletin No. 2 455 



15 

 

Robert, K.M., K.G. Darry and A.M. Peter, (2000): Harpers Biochemistry. 23rd Edn., Appleton 456 

and Lange, USA., pp: 150-151. 457 

Rajesh, M.G. and Latha, M.S. (2004). Preliminary evaluation of the antihepatotoxic activity of 458 

Kamilari, a polyherbal formulation. Journal of Ethinopharmacology, 91; 99-104.  459 

Saka, J.D.K. and Msonthi, J.D. (1994)): Nutritional value of edible fruits of indigenous wild 460 

trees in Malawi. Forest Ecol. Manag., 64: 245-248. 461 

Sinha, A.K. (1972): Colorimetric assay of catalase.Anal Biochem.47:389-94. 462 

Tagami, S., Kondo, T., Yoshidfa, K.,  Hirokaw, J. Ohsuka, Y. and Kaweasmi, Y.  (1992): Effect 463 

of insulin on impaired antioxidant activities on aortic endothelial cells from diabetic 464 

rabbits. Metabolism, 41: 1053-1058. 465 

Udoh, A.E., Ntu, I. Essien, O. and Ndon, M. (2007). Red cell catalase activity in diabetics. Pak. 466 

J. Nutr., 6: 511-515. 467 

Unt, E., Kairane, C. Vaher, I.  and Zilmer, M. (2008): Red blood cell and whole blood 468 

glutathione redox status in endurance-trained men following a ski marathon. J. Sports 469 

Sci. Med., 7: 344-349. 470 

Valko, M.; Leibfritz, D.; Moncol, J.; Cronin, M.T.D.; Mazur, M. and Telser, J. (2007) Free  471 

radicals and antioxidants in normal physiological functions and human disease. Int. J. 472 

Biochem. Cell Biol. 39, 44–48 473 

Varshney, R., Kale, R.K. (1990): Effects of Calmodulin Antagoniss. Int. J Rad. Biol.; 58:733- 474 

743. 475 

Videla, L.A., Simizu, K., Barros, S.B.and Junqueira, V.B. (1991). Mechanisms of lindane- 476 

induced hepatotoxicity: alterations of respiratory activity and sinusoidal glutathione 477 

efflux in the isolated perfused rat liver. Xenobiotica; 21:1023-32. 478 

Vijaya- Padma, V., Sowmya, P., Arun, F.T., Baskaran, R., Poornima, P. (2011)Protective effect 479 

of gallic acid against lindane induced toxicity in experimental rats. Food Chem Toxicol; 480 

49: 991-8. 481 

von Euler, H.V. and Josephson, K. (1927): European Journal of Organic Chemistry - EUR JORG  482 

CHEM.;452(1):158-181. 483 



16 

 

Wells, F.E.,( 1988): Tests in liver and biliary tract disease. In: Gowenlock, H.A. (Ed.), Varley’s 484 

Practical Clinical Biochemistry. CRC Press, Florida. 485 

Zimmerman, H.J., Seef, L.B., (1970). Enzymes in hepatic disease. In: Goodly, E.I. (Ed.), 486 

Diagnostic Enzymology. Lea and Febiger, Philadelphia. 487 

 488 

 489 


