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Abstract

The use of extracts of medicinal plants for treatments or prevention of diseases is a common health practice in most African
societies. Anacardiumoccidentale is by far the most important flowering plant of the anacardiaceae family with great ethno-
medicinal importance to third world countries including Nigeria, Brazil, India and Philippines. Traditionally, extracts of
Anacardiumocciden tale are used as anti-diabetic, antibacterial, anti-inflammatory and antihypertensive agents. Base on
disparities in the toxicological reports on the plant, this research seeks to evaluate the possible histological effect of ethanolic
stem bark extract of the plant on the kidneys which are major excretory organs of metabolic products. Fourteen newly
waned rabbits were divided into four groups of three animals each. Group 1 is negative control. Extract administered to
groups (11, Il and IV) at 500, 1000 and 1500 mg/kg showed congested Glomerular Tufts devoid of urinary space. Hence, the
cellular compartments are vulnerable to damage. Chronic toxicity studies are needed to further support the safety use of this
plant for treatments.
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1. Introduction

The use of extracts of medicinal plants for treatments or prevention of diseases is a common health practice in
most African societies [1]. According to reports, medicinal plants are frequently considered less toxic and free from side
effects than most synthetic drugs [2,3,4]. However, the safety of most herbal remedies is still doubtful although some have
been validated through scientific research and clinical studies [5,6].
Anacardiumoccidentale (Cashew) is by far the most important flowering plant of the anacardiaceae family which consists
of 73 genera and about 600 species [7]. Anacardium occidentale is native to the Portuguese in the colonial era and has
spread widely with great economic importance to third world countries including Nigeria, Brazil, India and Philippines [8].
Due to it ethno-medicinal importance, there isgrowing interest in several countries especially with multiple uses of its
different parts [9]. Traditionally, extracts of Anacardium occidentaleis used as an anti-diabetic, antibacterial, anti-
inflammatory and antihypertensive agents [10]. The leaves and stem bark are used for treatment of eczema, psoriasis,
scrofula, dyspepsia, genital problems, and venereal diseases, as well as for impotence, bronchitis, cough, intestinal colic,
leishmaniasis, and syphilis-related skin disorders [11]. Phytochemical studies produced evidence that extract of the plant
contains bioactive components like tannins, alkaloids, glycosides, phenols, resins and carbohydrate flavonoids and alkaloid
demonstrates gastro-protective functions. The bark and leaves are rich source of tannins, demonstrated anti-inflammatory
and astringent properties, effective in treating diarrhoea [12]. Several clinical studies reported that itsphytochemicals curb
darkening effect of aging by inhibiting tyrosinase and are toxic to certain cancerous cells [13]. However, the toxicological
assessment of the plant demonstrated somearchitectural distortions of hepatic cells of animal tissues[14] and Intrauterine
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Growth Retardation (IUGR)in experimental animals indicating toxicity of the plant [15]. These reports were contrary to
other findings on the safety of extracts of Anacardium occidentale[10,16,17]. Base on disparities in the toxicological
reports on the plant, this research seeks to evaluate it possible histological effect on the kidneys which are major excretory
organs of metabolic products.

2. Materials and Methods

2.1. Extract Preparation

Fresh samples of Anacardium occident tale stem-bark was collected May, 2013 at Lamingo, Jos North Plateau State,
Nigeria. Botanical identification of plant was done at the herbarium unit of the Department of Plant Science, University of
Jos. The fresh stem-bark was air dried at room temperature for two weeks and pulverized with pestle and mortar. 100g of
the coarse powder was macerated in 70% ethanol and mixture was left for 48 hours, then mixture was filtered and
concentrated in a vacuum at 20°C to yield dark brown extract [18]. Extract was transferred into a sample container and
stored in desiccators. Dried extract was weighed and the percentage yield determined.

2.2. Phytochemical Of Prospective Extracts
The identification of chemical classes present in extracts of Anacardium occidentale, according to Matos method
[19], is based on the observation of color change or formation of precipitate after the addition of specific reagents.

2.3. Experimental Animals

Fourteen (14) newly weaned rabbits purchased from the animal house and NVRI, VOM, were bred in the animal
house of the Department of Pharmacy, University of Jos. The Rabbits were housed and maintained under standard
conditions (12 hours’ light and dark cycles). Food (pellet feeds and clean water) was administered ad libitum. The animals
were cared for in accordance with the recommendations provided in the Guide for the Care and Use of Laboratory Animals
prepared by the National Academy of Science (NIH, 1985).

2.4. Experimental Design

A total of 14 newly waned rabbits were used in this experiment. The animals were randomly divided into four
groups of three each (n=3). Group | served as negative control, Group Il (LD) received 500mg/kg, Group IlI (PD)
prescribed dose was 1000mg/kg and Group IV (HD) is highest dose (1500mg/kg). Body weights of the animals were
obtained using weighing scale (Adventurer Model Item No: Arc 120).

3. Results
Phytochemical screening of ethanolic stems bark extract of Anacardium occidentale revealed the presence of
carbohydrate, steroids, flavonoid, tannins and terpenes (Table 1).

S/N Phytochemicals Present or Absent Concentration

1. Alkaloids Absent

2. Saponins Absent

3 Tannins Present ++

4 Carbohydrates Present +++

5 Flavonoids Present ++

6 Steroids Present +++

7 Cardiac Glycosides Absent

8 Anthroguinones Absent

Table 1: Quantitative Phytochemical Screening of Ethanolic
Stem Bark Extract of Anacardium occidentale
Keys: ++ High +++ Very High

The overall percentage yield of the extract was calculated using the formula below;
Percentage yield of extract = Mass of Extract X100
Mass of Raw Tree Bark Loaded
Percentage yield = 38g x 100
100g
= 38%

3.1. General Observations Following 14 Days Oral Exposure of Ethanolic Stem Bark Extract of Anacardium Occidentale
No mortality in the negative control group while mortality in groups orally exposed to the extract recorded
significant mortality in dose depend rate (Table 2).
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Number of Number of Dead Rabbits
Groups Treatment Rabbits Week | % Mortality | Week % Sacrificed
(Mg/Kg) used 1 2 Mortality
Dead Dead
i. Control 3 0 0 0 0 3
ii. LD (500mg/kg) 3 0 0 2 66.7 1
iii. PD (1000mg/kg) 3 0 0 2 66.7 1
iv. HD (1500mg/kg) 3 2 66.7 0 0 1
Table 2: Percentage Mortality Following 14 Days Oral Exposure of
Rabbits to Ethanolic Stem Bark Extract of Anacardium Occidentale and Negative Control (N=14)
% Mortality = No. of Dead Rabbits X 100
Total No. of Rabbits
= 2X100
3
= 66.7%
Keys:
CN —Control
HD - High dose
LD - Low dose
PD - Prescribed Dose
Groups Treatments Physiological and behavioral Observations
| Control (Distil Water) Smooth fur appearance, semi formed droppings, Amber
color urine, Rabbits active
il LD (500mg/kg) Smooth fur appearance, semi formed droppings, Amber
color urine, Rabbits very active
iii. PD (1000mg/kg) Rough fur appearance, watery droppings, dark colored
urine, Rabbits very weak with enlarged abdomen
iv. HD (1500mg/kg) Rough fur appearance, watery dropping, dark brown urine,
Rabbits very weak with enlarged abdomen.

Table 3: Physiological and Behavioural Observations Following 14 Days Oral
Exposure of Rabbits to Ethanolic Stem Bark Extract of Anacardium Occidentale(N=9)

Treatment group Week 1 Week 2 Remark Week 1 Week 2 Remark
S/n (mg/kg) Food Food Water Water
intake (kg) | intake (kg) intake (ml) | intake (ml)
i. Control 0.06 0.046 Increase 140.00 150.00 Increase
ii. LD (500mg/kg) 0.031 0.054 Increase 84.30 90.00 Decrease
iii. PD (1000mg/kg) 0.03 0.019 Decrease 90.95 52.20 Decrease
iv. HD (1500mg/kg) 0.008 0.00 Decrease 0.00 0.00 None

Table 4: Showing Food and Water Intake Following 14 Days Oral Exposure of Rabbits to Ethanolic Stem Bark Extract of
Anacardium Occidentaleand Negative Control (N=14)

3.2 Histological Findings Following 14 Days Oral Exposure of Rabbits to Ethanolic Stem Bark Extract of Anacardium
Occidentale And Negative Control Group (N=14)

blood cells and a well-defined Basement membrane with supporting tissue. Magnification x400
Sections of kidney (500mg/kg) show renal cortex (RC) with section of the Bowman'’s capsule (BC) containing trapped red
blood cells and lymphocytes. The urinary space is minimal. Around the BC are sections of renal tubules and a large blood
clot within a vessel. Magnification x400
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Section of kidney (1500mg/kg) show renal cortex (RC) with an evidently congested Glomerular Tuft (GT) completely
devoid of urinary space and with two dilated Capillaries (C). Around these are supporting tissue and congested renal
tubules with their lumen narrowed. Magnification x400

Section of kidney (1500mg/kg) show glomerular tuft (GT) with trapped blood cells that is surrounded by urinary space
(U) appears slightly enlarged between the glomerulus and the basement membrane when compared to the control.
Around the Bowman'’s capsule are sections of renal tubules (T). Magnification x400

Figurel: Histological Section of Kidney (Control Group) Shows Normal Renal Cortex (RC),
Bowman’s Capsule (BC), Within Is Blood Cells and a Well-Defined Basement
Membrane with Supporting Tissue, Magnification X400

Figure 2: Sections of Kidney (500mg/Kg) Show Renal Cortex (RC) with
Section of the Bowman'’s Capsule (BC) Containing Trapped Red Blood
Cells and Lymphocytes. The Urinary Space Is Minimal. Around The BC Are
Sections of Renal Tubules and a Large Blood Clot within a Vessel,
Magnification X 400
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Figure 3: Section of Kidney (1500mg/Kg) Show Renal Cortex (RC) with an
Evidently Congested Glomerular Tuft (GT) Completely Devoid Of Urinary
Space and with Two Dilated Capillaries (C), around These Are
Supporting Tissue and Congested Renal Tubules with Their Lumen
Narrowed Magnification X400

Figure 4: Section of Kidney (1500mg/Kg) Show Glomerular Tuft (GT) with Trapped Blood
Cells That Is Surrounded By Urinary Space (U) Appears Slightly Enlarged Between the
Glomerulus and the Basement Membrane When Compared to the Control, around the
Bowman’s Capsule Are Sections of Renal Tubules (T), Magnification X400

4. Discussion

The phytochemical analysis of ethanolic stem bark extract of Anacardium occidentale reveals the presence of
flavonoids, Tannins, Steroids and carbohydrates similar to Oyemosi et al. (2011) report. These phytochemicals are
reported by several researches to improve and maintain health [20]. However, Flavonoids causes capillary fragility and
inhibit platelet aggregation. These properties could be responsible for the haemorrhage seen in all treated groups of
Rabbits (Plates B, C, D). Flavonoids are also powerful antioxidant and free radical scavengers. Some flavonoids are used
directly as toxins which could be responsible for the observed mortality in all treated groups [21].The bitter property of
tannins could contribute like flavonoids to the reduced food and water intake of animals group treated with aqueous
extract (Tables 2,4). Astringent property of tannins could also be responsible for the enlarged abdomen of the Animals
(Table 3).

Steroids are effectively used to relief severe colitis and as enemas [21], could be responsible for the watery and
frequent droppings observed in the Prescribed and High treatment groups (Table 3). Carbohydrates are rich source of
energy giving food. It has 4kcalories of energy. This could be responsible for the alertness observed in the low dose,
although it should be expected that Prescribed and High treatment groups have more calories and therefore increased
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alertness but that was not observed. It is very obvious that other phytochemicals like flavonoids and tannins combined
effects as observed in the first and second paragraphs interfered and counteracted the beneficial effects of carbohydrate
(Table 3).

Histological sections of kidneys showed several morphological changes compared with negative control. FIGURE 1
shows a normal kidney with renal cortex intact and squamous epithelium of the parietal layer. Figure 2 shows Bowman'’s
capsule with trapped red blood cells and lymphocytes. Figure 3 shows evidently congested glomerular tuft completely
devoid of urinary space and with dilated capillaries. And Figure 4 is showing glomerular tufts with trapped red blood cells
and lymphocytes surrounded by the urinary space which appears slightly enlarged between the glomerulus and the
basement membrane when compared to the control. The histological sections of low dose and prescribed dose show some
hemorrhagic capillaries (C). This hemorrhage resulted from the extravasion of blood into the extra vascular space.
Capillary bleeding could occur under conditions of chronic congestion and increased tendency to hemorrhage could also
result from diverse clinical disorders, collectively called hemorrhagic diathesis. All these clinical features are classical
effects described in the uses and properties of citrus flavonoids [21]. These findings are in agreement with the extract
toxicity reported by Awe [14] and Dare [15] respectively. Similarly, kidney lesions were observed on 1000 mg/kg treated
rats following oral sub-acute treatment with Acanthusmontanus aqueous leaves extract [23]. However, this finding is
contrary to other reports of the stem bark extracts of the plant to be non-toxic on the kidney [11,16,18,24].

5. Conclusion

Histological effects following 14 days Oral Exposure of Rabbits to Ethanolic Stem Bark Extract of Anacardium
occidentale revealed reduced food and water intake of the animals treated with extract. High mortality rate that is dose
dependent in all treated animals compare to control. Histopathological findings show evidently trapped red blood cells
and lymphocytes in the Bowman’s capsule with minimal urinary space. In large dose, the congested urinary space is
devoid of urinary space. Hence, chronic toxicity studies are needed to further support the safety use of this plant for
treatments.
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