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ASSESSMENT OF THE EFFECTS OF MORINGA OLEIFERA OIL, ANACARDIUM 2 

OCCIDENTALE OIL AND VITAMIN C AND E ON THE RETICULAR FIBRES OF 3 

CADMIUM- INDUCED LIVER DAMAGE IN WISTAR RATS. 4 

 5 

Abstract 6 

Background: Cadmium is one of the most toxic pollutants in the environment. This study aims 7 

at assessment of the effects of Moringa Oleifera oil, Anacardium Occidentale oil and vitamin C 8 

and E on the reticular fibres of cadmium- induced liver damage in wistar rats. 9 

Methods: Thirty-five (35) wistar rats (80-180g) were randomly selected and divided into seven 10 

groups of five rats each after acclimatization for two week.  Group A served as control group 11 

received phosphate buffer, Group B received Cadmium only (3.5mg/kg body weight). Group C 12 

received Vitamin C and Vitamin E, Group D received Vitamin C and Vitamin E and Cadmium. 13 

Group E received Cadmium and Moringa oleifera oil, Group F received Cadmium and Cashew 14 

nut oil and Group G received Cadmium (3.5mg/kg body weight) and Moringa oleifera oil and 15 

Anacardium occidentale nut oil  16 

Results: Microscopic examination revealed normal histo- architecture of the liver, the portal 17 

vein and the reticular fibres were seen clearly and there was orderly arrangement of the reticular 18 

fibres in group A and in treatment groups B, C, D, E, F and G there was enlargement of the 19 

portal vein, distortion of reticular fibres and sinusoidal and  restoration of the reticular fibres. 20 

      Conclusion: This therefore suggests that Moringa Oleifera oil and Anacardium occidentale 21 

nut oil have ameliorative effects that led to the regeneration of the damaged and distorted 22 

reticular fibres. 23 
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 26 

Introduction 27 

Cadmium is a metal with an oxidation state of +2. It is chemically similar to zinc and occurs 28 

naturally with zinc and lead in sulfide ores [23]. It is a soft white solid whose density is 8.64 29 

g/cm3, melts at 320.9 °C and boils at 765 °C at 100 kPa. It is soluble in dilute nitric and 30 

concentrated in sulfuric acids [11][18][21] . Cadmium compounds are used in electric batteries, 31 

electronic components and nuclear reactors [7][18]. Cadmium (Cd) is one of the most toxic 32 

metal ions of the environment which is bound in the air, food and water [13]. Cadmium has been 33 

classified as a number 1 category human carcinogen by the International Agency for Research on 34 

Cancer of USA because of its carcinogenic properties [12].   Cadmium can cause osteoporosis, 35 

anemia, non-hypertrophic emphysema, irreversible renal tubular injury, eosinophilia, anosmia 36 

and chronic rhinitis. Cadmium intoxication is responsible for alterations in various metabolic 37 

processes [22] and the inhibition of nucleic acid and protein synthesis (Beyersmann and 38 

Hechtenberg) [3]. Cadmium has been reported extensively as being carcinogenic, mutagenic and 39 

teratogenic under experimental conditions. Cadmium’s action of being teratogenic has 40 

sometimes been attributed to placental or yolk sac damage in rodents [5], it has also been 41 

reported that cadmium is found in early organogenesis-stage embryonic tissues[16], indicating 42 

that embryonic cells may be the direct targets of cadmium action.  43 

         Moringa oleifera is the most widely cultivated species of a monogeneric family, the 44 

Moringaceae that is native to the sub-Himalayan tracts of India, Pakistan, Bangladesh and 45 

Afghanistan [8]. It is a small, fast, growing, evergreen, or deciduous tree that usually grows up to 46 
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10 or 12 m in height. It is a perennial softwood tree with timber of low quality, but which for 47 

centuries has been advocated for traditional, medicinal and industrial uses [8]. Moringa seed oil 48 

(yield 30-40% by weight), also known as Ben oil, is a sweet non-sticking, non-drying oil that 49 

resists rancidity. It has been used in salads, for fine machine lubrication, and in the manufacture 50 

of perfume and hair care products [20]. Some of its activities include; antihypertensive and 51 

cholesterol lowering [4]; hepatoprotective and anticancer, [10]; as biosorbent (for the removal of 52 

Cadmium); Antibacterial and antifungal activities and Antitumor activities amongst others 53 

[17][19].  54 

      Anacardium occidentale  tree is a native of Brazil and the Lower Amazons. Cashew nut is a 55 

high value edible nut. It yields two “Oils” one of these found, between the seed coat (or pericarp) 56 

and the nuts, is called the Cashew Nut Shell Liquid (CNSL). It is not a triglyceride and contains 57 

a high proportion of phenolic compound. It is used in industry as a raw material for brake lining 58 

compounds, as a water proofing agent, a preservative and in the manufacturing of paints and 59 

plastics. Cashew apples are sometimes made locally into fruit drinks, wines and pickles. In some 60 

countries they are also Osmo-Sol dried to produce a date- like caramel. An ability of cashew 61 

apples to supply and fortify the nutritional requirement for vitamin C, particularly in Africa was 62 

reported by Akinwale [2]. The importance of the  Nut Kernel Oil and Cashew Nut Shell Liquid 63 

(CNSL) cannot be overemphasized. The fat of nut is completely natural and unprocessed which 64 

is best for the body. It is especially rich in Linoleic acid (Omega-3) and is least damaging to 65 

heart and arteries. In fact, it constitutes about 47% of the total weight of the nut. Nuts often 66 

produce oil half their weight. Cashew has what is called the ‘good fat. Cashew has the right 67 

combination of fat and the ratio of saturated: monounsaturated: polyunsaturated is 1:2:1 which is 68 

ideal for human consumption. The relative abundance of monounsaturated fatty acids in 69 
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Anacardium occidentale  nut is conducive to the promotion of good health and that the relative 70 

abundance of fat in cashew nut in no way poses a nutritional risk [1]. It has been shown to have 71 

antifungal, medicinal and antidiarrhoeal properties amongst others [14].It has been reported that 72 

continuous exposure and intoxication of liver to different types of exogenous compounds on a 73 

daily basis lead to hepatic dysfunction [15] 74 

      Vitamin C (Ascorbic acid) is a water-soluble antioxidant occurring in the organism as an 75 

ascorbic anion. It also acts as a scavenger of free radicals and plays an important role in 76 

regeneration of α-tocopherol [25]. Ascorbic acid is a powerful antioxidant because it can donate 77 

a hydrogen atom and form a relatively stable ascorbyl free radical. As a scavenger of reactive 78 

oxygen and nitrogen oxide species, ascorbic acid has been shown to be effective against the 79 

superoxide radical ion, hydrogen peroxide, the hydroxyl radical and singlet oxygen [23].  80 

   Vitamin E (α-tocopherol) is a fat-soluble vitamin known to be one of the most potent 81 

endogenous antioxidants. α-tocopherol is a term that encompasses a group of potent, lipid 82 

soluble, chain-breaking antioxidants that prevents the propagation of free radical reactions. 83 

Vitamin E is an important antioxidant, which is suggested to play a   physicochemical role in the 84 

stabilization of bio-membrane by virtue of lipid-lipid interaction between the vitamin and the 85 

unsaturated fatty acids [6]. Reports have shown that antioxidants like vitamin C and Vitamin E 86 

have shown protection against cadmium induced toxicity in different animal models [26][27].  87 

      The present study therefore assessment of the effects of Moringa Oleifera oil, Anacardium 88 

Occidentale oil and vitamin C and E on the reticular fibres of cadmium- induced liver damage in 89 

wistar rats. 90 

 91 

Materials and Method 92 
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Extract preparation;  93 

Extraction of Moringa oleifera oil 94 

Moringa oleifera seed was purchased from Maraba market in Nasarawa State, Nigeria. The oil 95 

was extracted using the following procedures. The husks were removed from 2330g of Moringa 96 

oleifera seeds and were heated in an oven at a temperature of 400C and were pounded using a 97 

mortar and pestle to separate the chaff from the seeds. The seed was grind into powder using a 98 

grinding mill. The powdered form of Moringa Oleifera was dissolved in 466ml of water at 99 

ambient temperature for two days and was later filtered through Whatman filter paper. The 100 

aqueous extracts was then poured into molten mesh and placed on an oil extractor machine. The 101 

seed oil was removed at high temperature and pressure. 102 

Extraction of Anacardium occidentale Nut oil 103 

  Anacardium occidentale nut was purchased from Kuchikau in Nasarawa state, Nigeria. The oil 104 

was extract using the following procedure. Cashew (Anarcardium occidentale) nuts (2000g) 105 

were heated in an oven at a temperature of 400C and were ground into powder using a grinding 106 

mill. The powdered form was poured into a molten mesh and placed in an oil extractor machine. 107 

The oil was removed at high temperature and pressure and both oil extracts were kept at room 108 

temperature. 109 

 110 

Preparation of Cadmium and Vitamin C and E 111 

The Cadmium Sulphate Solution (3CdSO4.8H2O) was prepared by dissolving 9.9198mg of 112 

Cadmium Sulphate salt (CdS) in 5ml of 0.9% w/v Phosphate buffer. The Ascorbic acid (Vitamin 113 

C) was prepared by dissolving 5mg of Vitamin C in 10ml of 0.9% w/v Phosphate buffer. The 114 



6 

 

Vitamin E (Alpha Tocopherol) was prepared by dissolving 6mg of Vitamin E in 20ml of olive 115 

oil. 116 

Experimental animals: 117 

Thirty five (35) Wistar rats weighing between 80g-180g were used for this research work. The 118 

rats were randomly selected into seven groups as follow A, B, C, and D, E, F and G of five rats 119 

each. They were kept in the animal house of Bingham University, Nigeria and given feed and 120 

water ad libitum. The treatment for the various groups was administered accordingly. 121 

Chemical and Extract Administration 122 

  0.32ml (40mg/kg body weight) of Moringa Oleifera and Anacardium occidentale nut seed oil, 123 

0.16ml (20mg/kg body weight) ,0.8ml (100mg/kg body weight) of Vitamin C, 0.3ml of Vitamin 124 

E (300mg/kg body weight) and 5ml of 0.9% w/v of Phosphate buffer were administered orally to 125 

the experimental Rats according to their individual groups for a period of four weeks using a 2ml 126 

syringe with an oral cannular at the tip. The treatment was done every morning after which the 127 

animals were fed.  128 

Animal Treatment 129 

The animals were treated as shown below in the table 130 

        Table 1: Number of Animals in each group and Dosage of treatment given: 131 

Groups Number of Animals Dosage 

A 5 5ml of 0.9% w/v Phosphate 
buffer per kg bw 
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B 5 3.5mg/kg bw Cadmium only 

C 5 100mg/kg Vitamin C (0.8ml) and 
300mg/kg Vitamin E (0.3ml) 

D 5 100mg/kg Vitamin C (0.8ml) and 
300mg/kg (0.3ml) Vitamin E + 
3.5mg/kg bw Cd 

E 5 3.5mg/kg bw Cadmium+ 
40mg/kg Moringa oleifera seed 
oil (0.32ml)  

F 5 3.5mg/kg bw Cadmium+ 
40mg/kg Anacardium occidentale 
nut oil (0.32ml)   

G 5 3.5mg/kg bw Cadmium+ 
Moringa oleifera seed oil + 
Anacardium occidentale nut oil 
20mg/kg each (0.16ml each). 

 132 

 Control Groups 133 

The animals were grouped into three control groups which are; the normal control (A), 134 

the negative control (B) and the positive control (C). The Normal Control Group (A) 135 

received 5ml of 0.9% w/v Phosphate buffer orally for a period of four weeks. The 136 

Negative Control Group (B) was induced intraperitoneally with 3.5mg/kg 3CdSO4.8H2O. 137 

The Positive Control Group (C) received 100mg/kg (0.8ml) Vitamin C and 300mg/kg 138 

(0.3ml) Vitamin E orally for a period of four weeks. 139 

 Prophylactic Treatment Group 140 

The animals in Group D were the prophylactic group that received 100mg/kg (0.8ml) 141 

Vitamin C and 300mg/kg (0.3ml) Vitamin E for a period of four (4) weeks followed by 142 

intraperitoneal injection of 3.5mg/kg body weight 3CdSO4.8H2O . The rats were then 143 

sacrificed after 24 hours. 144 
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Therapeutic Treatment Groups 145 

The animals in Groups E, F and G were the therapeutic control group. The animals in 146 

each group were injected intraperitoneally with 3.5mg/kg 3CdSO4.8H2O. After 48 hours 147 

of the injection, the animals in Group E and F received 40mg/kg body weight of Moringa 148 

Oleifera Seed Oil and Anacardium occidentale Nut Oil for a period of four (4) weeks. 149 

The animals in Group G received 20mg/kg each (0.16ml each) of both Moringa Oleifera 150 

Seed oil and Anacardium occidentale nut oil.   151 

Animal Sacrifice  152 

The animals were sacrificed twenty four hours through cervical dislocation. The thoracic and 153 

abdominal cavities were exposed adequately by using a surgical blade to make a midline incision 154 

through the skin of the abdominal wall from the xiphisternum to the pubic symphisis. After the 155 

abdominal cavity had been adequately exposed, the liver was removed and fixed in 10% 156 

formosaline for histological analysis. 157 

 Histological Preparation of Tissues 158 

The liver was fixed in 10% formosaline to prevent autolysis. The liver was passed 159 

through ascending grades of alcohol (70%, 80%, 90% and absolute 100%) to gradually 160 

remove its water contents. The sample was placed in  xylene to remove the alcohol. This 161 

improves the refractive index of the tissue. The tissue was immersing in molten paraffin 162 

wax so that the holes left by the alcohol would be filled up. This gives the tissue support. 163 

The tissue is placed into an embedding mould which is filled with more paraffin wax and 164 

allowed to solidify. This is done in order to make the tissue compact for sectioning. The 165 

block is trimmed to remove the excess wax. The block of tissue was placed in a 166 
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microtome and trimmed to expose the surface. The microtome was set to 3-5 micron and 167 

the tissue was sectioned. The sections were picked with forceps and placed in a water 168 

bath to float out and spread well. It was picked with a slide and the slide was placed on a 169 

hot plate in order for the tissue to slick to the slide. The slides were arranged on a staining 170 

rack and dewaxed in two changes of xylene for 10 minutes. It was then hydrated in 171 

descending grades of alcohol and rinsed. The stain was applied and the slides left to dry. 172 

Photomicrographs were taken with a JVC colour video digital camera (JVC, China) 173 

mounted on an Olympus light microscope (Olympus UK Ltd, Essex,UK) to demonstrate 174 

the reticular fibres. 175 

 176 

RESULT AND DISCUSSION   177 

Group A  178 

Photomicrograph of the liver of experimental control group received phosphate buffer 179 

           180 
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Fig. 1: Histological demonstration of the liver using silver staining techniques 181 

[X400] showing the normal reticular fibres (RF) and portal vein (PV). 182 

 183 

 184 

 185 

 186 

 187 

 188 

Group B  189 

Photomicrograph of the liver of experimental administered Cadmium only 190 

(3.5mg/kg body weight). 191 
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           192 

 Fig.2: Histological demonstration of the liver using silver staining techniques 193 

[X400] showing the enlarged portal vein (EPV) and reticular fibres       194 

 195 

 196 

 197 

 198 

 199 

Group C 200 

Photomicrograph of the liver of experimental animal administered Vitamin C and 201 

Vitamin E,                                                                                                                    202 
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        203 

 Fig.3: Histological demonstration of the liver using silver staining techniques 204 

[X400] showing the reticular fibres (RF) and central vein (CV)  205 

 Group D  206 

Photomicrograph of the liver of experimental animal administered Vitamin C and 207 

Vitamin E and Cadmium. 208 
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       209 

Fig.4:  Histological demonstration of the liver using silver staining techniques 210 

[X400] showing the portal vein (PV) and degeneration of reticular fibres (DRF)  211 

 212 

Group E  213 

Photomicrograph of the liver of experimental animal administered Cadmium and 214 

Moringa oleifera oil 215 

                                                                                                                                                                                         216 
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           217 

Fig.5: Histological demonstration of the liver using silver staining techniques [X400] 218 

showing the central vein (CV) and reticular fibres (RF).  219 

 220 

Group F  221 

Photomicrograph of the liver of experimental animal administered Cadmium and 222 

Anacardium occidentale nut oil  223 
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        224 

Fig.6: Histological demonstration of the liver using silver staining techniques [X400] 225 

showing the portal vein     226 

Group G 227 

 Photomicrograph of the liver of experimental animal administered Cadmium 228 

(3.5mg/kg body weight) and Moringa oleifera oil and Cashew nut oil                                                                                  229 
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              230 

Fig.7: Histological demonstration of the liver using silver staining techniques [X400] 231 

showing the blood vessel (BV) and reticular fibres (RF).     232 

Silver staining aids the visualization of the intracellular and extracellular components such as 233 

DNA and proteins such as type III collagen and reticulin fibres by the deposition of metallic 234 

silver particles on the target of interest [28]. Moringa oleifera is widely distributed in the world 235 

especially in Asian countries and is a highly cultivated and valued plant in tropical and 236 

subtropical countries [29]. 237 

     Present study revealed normal histological architecture of the liver, the portal vein and the 238 

reticulr fibres were seen clearly and there was orderly arrangement of the reticular fibres in 239 

phosphate buffer group. In cadmium only group, there was enlargement of the portal vein and 240 

distortion of the arrangement of the reticular fibres. This thus indicates hepatic dysfunction due 241 

to the generation of reactive oxygen species. In group C, resolution was observed and the 242 

reticular fibres were seen though not orderly arranged. This suggests that the antioxidant 243 



17 

 

activities of the Vitamins can help to enhance the liver functions. In group D, the portal vein and 244 

reticular fibres were seen though not well arranged and the sinusoidal beds were a little bit 245 

distorted. This suggests that the antioxidant activities of the Vitamins have helped to curb the 246 

effects of free oxygen radicals generated by Cadmium although not highly potent. This is 247 

supported by the previous research by Flora [6] that antioxidant has been found to heal the free 248 

radical mediated cell damage. In groups E, F and G, there was restoration of the reticular fibres 249 

and the portal vein was seen unlike the group B which was induced with Cadmium only. This 250 

therefore suggests that Moringa oleifera oil and Anacardium occidentale nut oil have 251 

ameliorative effects that led to the regeneration of the damaged and distorted reticular fibres. We 252 

therefore deduced from our finding that vitamin C, vitamin E, Moringa Oleifera oil and 253 

Anacardium occidentale nut oil attenuate the effects of cadmium on liver of wistar rats. 254 

Conclusion 255 

 The histo- architecture of the livers of the treated rats showed the central vein and restoration of 256 

the damaged and distorted reticular fibres these show ameliorative effect of Moringa Oleifera 257 

seed oil and Anacardium occidentale nut oil on Cadmium induced liver damage.  258 
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