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                                             GENERAL DISCUSSION  

Constipation has been a subject of multiple definitions and interpretations; it is usually 

defined as the irregular and infrequent evacuation of the bowels with straining to defeacate as the 

main symptom (Camilleri, 2005; Wald, 2008).  It affects the old and young as well as the rich 

and the poor of both developing and developed countries. Constipation can be very unpleasant, 

with its accompany symptoms which can cause crises and considerable impact on life and health 

(Annels, and Koch 2002). It has been a health problem risk factor throughout history, increasing 

with the growth of civilization and industrialization (Whorton, 2000). It occurs in 2- 28% of the 

world population, most especially among women (Higgins and Johanson, 2004; Fleming and 

Williams, 2010).  In South Africa, 29% of the population, especially the elderly people is at 

greater risk of constipation (Meiring and Joubert, 1998; Mugie et al., 2011).   

The use of both prescribed and non-prescribed over-the-counter (OTC) laxatives is 

common for the treatment of constipation.  Unfortunately however, these drugs often show some 

undesirable side effects which may have substantial impact on morbidity and quality of life 

(Drossman et al., 1993; De Lillo and Rose, 2000; Erasto et al., 2005). 

 A medicinal plant is one in which one or more of its organ contains substances which are 

precursors for the synthesis of chemo pharmacy (Okigbo et al., 2009). It has been identified as 

the basis of traditional medicine, which forms part of the culture of human existence in many 

African countries especially in South Africa (Van Staden, 2008). The use of medicinal plants to 

treat various ailments including constipation is very common among the people of the Eastern 

Cape Province of South Africa, particularly in the Nkonkobe Municipality.  These are Xhosa-

speaking people, majority of who are poor income earners and rural farmers with low socio-

economic status. The herbal medicines have, for years, proved to be highly effective and safer 
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than synthetic medicines, simply because they are of natural origin (Ashafa et al., 2010). These 

reasons, together with the persistence of chronic side effects of some synthetic drugs, have led to 

the growth of interest on the use of herbal medicines for the treatment of various ailments 

including constipation especially in the developed countries (Erasto 2006). Thus, valuable 

information on traditional pharmacopoeias needs proper documentation to avoid diminishing 

knowledge on medicinal plant usage.  This work has focused on the use of plant (Aloe ferox) in 

the treatment of constipation. 

  

Ethnobotanical survey of plants used for the treatment of constipation 

The result of the ethnobotanical survey carried out in the Nkonkobe Municipality at the 

beginning of this project revealed 10 plant species belonging to 8 families that are frequently 

used for the treatment of constipation. Out of these, A. ferox was chosen for further study 

because it had the highest frequency of citation by the local community. The leaves were 

reported to be the most used part of the plants, constituting 60% of its preparations. This was 

followed by the root (30%), rhizome (10%), bark (10%) and the bulb (10%). The commonest 

method of A. ferox preparation was decoction which is orally  administered  two or three times 

per day for a short period of time depending on the age of the patient but usually not more than 

two weeks, or as soon as the condition disappears.   Proper documentation of this knowledge and 

experience of the traditional herbalist was the focus of this part of the project in order to avert the 

loss of important information considering the rate of biodiversity depletion through deforestation 

and overexploitation of most medicinal plants (Appidi, 2009). 
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Laxative effects of the aqueous whole leaf extract of A. ferox 

Constipation is not only discomforting but also a risk factor of colorectal cancer.   It can 

also cause abdominal distension, vomiting, restlessness, gut obstruction and perforation, and may 

be associated with aspiration or fatal pulmonary embolism (Mostafa et al., 2003; Chappell et al., 

2008). Many species of Senna and Aloe have been used traditionally for the treatment of 

constipation. A. ferox is traditionally believed to have a laxative property for the treatment of 

constipation (Watt and Breyer-Brandjik, 1963). The aqueous extract of A. ferox in this study has 

clearly demonstrated the laxative property of the plant. 

 Loperamide used as a constipation inducer inhibits intestinal water secretion (Hughes et 

al., 1984) and colonic peristalsis (Sohji et al., 1978). This inhibition extends fecal evacuation 

time and delays intestinal luminal transit (Yamada and Onoda 1993).  It thus, might have 

reduced the number, weight and water content of fecal pellets as shown in this study. The finding 

is similar to that of Shimotoyodome et al. (2000).  Although, the loperamide did not affect 

feeding, it was believed to have an effect on the water intake of the constipated animals which 

probably accounted for the reduction in the water content of the fecal pellets.  

Furthermore, the administration of aqueous extract of A. ferox to the constipated Wistar 

rats was effective in curing the constipation by influencing increased defecation frequency, fecal 

volume and motility of the colon. The extract possibly exerts its action by disturbing the 

equilibrium between the absorption of water from the intestinal lumen via the active sodium 

transport (Ishii et al., 1990). In addition, the secretion of water into the lumen by prostaglandin-

dependent mechanism probably produced a stimulatory activity (Collier et al., 1976; Capasso. et 

al., 1983). The weight gained in the untreated constipated rats may be due to the accumulation of 

fecal pellets in their bodies. This clearly indicates that the plant extract increased intestinal 
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secretion and motility in the constipated rats. Similar observation was reported by Niwa et al. 

(2002) where dietary fiber was used for the treatment of morphine-induced constipation in rats.  

Carmine was used to measure the colonic movement and provided quantitative information about 

colonic transit. This enables the identification and characterization of transit abnormalities and 

allows assessment of the severity of the problem as well as the response to therapy (Degan, 

2007). The transit process of the entire gastrointestinal tract helps to reflect the overall 

gastrointestinal motor activity important in measuring colonic transit time, which is also useful in 

detecting constipation, abdominal bloating and refractory irritable bowel syndrome.   

The extract increased intestinal motility by enhancing colonic peristalsis in the rats. The 

possible mechanism of the extract in this process could enhance the release of fluid and increase 

intestinal secretion. The laxative effect of the extract could also be attributed to changes in the 

intestinal motility, which produced an increase in intestinal transit and colonic movement 

(Capasso and Gaginella, 1997). The extract treatment effect in this study was dose dependent and 

the highest dosage actually compared favourably well with senokot, a standard laxative drug. 

This indicates that the herb was effective in ameliorating bowel obstruction, thereby enhancing 

easy movement in the intestine. 

 

Effect of A. ferox aqueous leaf extract on biochemical parameters in loperamide-induced 

constipated rats  

Despite the widespread use of herbal medicine, few studies have been undertaken to 

ascertain the safety or toxicity of the herbal remedies.  The effects of the aqueous whole leaf 

extracts of A. ferox at the dosages of 50, 100 and 200 mg/kg body weight for 7 days on some 

biochemical parameters were investigated.  The non-significant difference in the organ-body 

weight ratio observed in the treated constipated animals compared to the control implied that the 
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extract did not cause any inflammation in both the liver and the kidney (Schmidt et al., 2007). 

This is similar to the findings of Amresh et al. (2008) in which the administration of Cissampelos 

pareira did not produce any effect on organ-body weight ratio. The liver indices such as albumin 

and bilirubin which were good indicators of the functional capacity of the liver were also not 

affected, indicating the normal functioning of the liver was not impaired. Furthermore, alkaline 

phosphatase (ALP) and gamma glutamyl transferase (GGT) used to assess the integrity of 

plasma membrane, endoplasmic reticulum and glutathione metabolism in the liver (Kaplan and 

Pesce, 1996; Shahjahan et al., 2004) and aspartate aminotransferase (AST) and alanine 

aminotransferase (ALT), used for assessing the functional capacities of the kidney (Yakubu et 

al., 2003; Sunmonu and Oloyede, 2006) were also not affected.  

Increasing ALP activity in the serum of the untreated constipated rats observed in this 

study may be an indication of damage to the plasma membrane leading to a compromise of 

membrane integrity (Yakubu et al., 2003). The non-significant difference in GGT activity 

suggests that glutathione metabolism may not be affected by the extract.  Also, the observed 

elevation of the transferases (AST and ALT) in the untreated constipated rat suggests possible 

damage to the hepatocytes arising from the change in membrane permeability (Latha et al., 

1998). This was however lowered by the oral administration of the aqueous extract of A. ferox in 

the constipated animals.  Haematological parameters of the constipated rats compared well with 

the control showing no significant alteration in the parameters. This was an indication that the 

extract has no adverse effect on the blood system. RBC, Hb, PCV, MCH, MCHC, MCV, 

RCDW, WBC, neutrophils, monocytes, basophils, eosinophils, LUC, lymphocytes and platelets 

determined were also not altered except in the untreated constipated animals which exhibited a 
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rise in the lymphocyte counts. The administration of A. ferox extract was however effective in 

reverting the level back to near normal.  

Inorganic electrolytes occur in large quantities in both extracellular and intracellular 

fluids (Yakubu et al. 2003). They comprise the most single important factor in the transfer and 

movement of electrolytes between the extracellular and intracellular compartments (Zilva et al., 

1991). The absence of significant effects of A. ferox on calcium and potassium ions may be an 

indication that these ion-dependent processes were not adversely affected. This might be an 

indication that the herb did not affect the haematological parameters or alter normal body 

homeostasis at the doses investigated. This may be indicative of non-toxic and protective nature 

of the extract thereby showing that the A. ferox may be relatively safe as an oral remedy.    

 

Phytochemical and antioxidant activities of A. ferox 

Phytochemicals like tannins, phenols, alkaloids and saponins are believed to be 

responsible for the laxative effect of medicinal plants (Longanga-Otshidi et al., 2000). The 

laxative activity of the leaf extracts of A. ferox observed in this study may be attributed to the 

phytochemical constituents with laxative properties. The leaf extracts prepared in ethanol and 

acetone showed higher level of phenol, but moderate phenolic content was exhibited by the 

aqueous and methanol extracts.  Phenols contain hydroxyl groups which make them to possess 

strong and direct antioxidant properties (Dasgupta and De 2004; Dogan et al., 2010).  The level 

of flavonoids was generally low in all the solvent extracts, but appreciably high in methanol 

extract.  Proanthocyanidin content was relatively high in acetone extract as compared with other 

solvent extracts used in this study. This observation agreed with the report of Loots et al. (2007), 
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who found strong antioxidant activity of the leaf gel extract of A. ferox to be due to high 

concentration of phenolic compounds.  

Tannins are believed to be responsible for the much acclaimed medicinal value of plants 

such as analgesic, bactericidal, antimalarial and antiseptic (Madhavi and Salunkhe, 1995). The 

tannin level in all the solvent extracts was low and not significantly different from each other, 

whereas the concentration of alkaloids in the acetone, ethanol and methanol extracts was 

significantly high.  The data obtained from this study on saponins content of A. ferox was high in 

the ethanolic extract, while other solvents extracts were moderate.  

The plant extracts exhibited strong antioxidant activity as evidenced in their ability to 

scavenge DPPH, ABTS hydrogen peroxide and nitric oxide radicals as well as reducing power 

and lipid peroxidation (Chapter 3). Their strong antioxidant activity by reducing Fe3+ to Fe 2+ 

showed the reductive capabilities when compared with ascorbic acid and BHT.  The scavenging 

of DPPH and ABTS radicals by the extracts of A. ferox was concentration dependent.  

Furthermore, the scavenging activity of ABTS·+ by the plant extracts was found to be higher than 

that of DPPH radical.  The difference in solubility and radical reactivity of the various testing 

systems are believed to be responsible for the higher scavenging activity of ABTS. The plant 

extracts displayed moderate activity in competing with oxygen that reacts with nitric oxide 

thereby inhibiting the generation of anions, which may be associated with several diseases 

(Oyaizu, 1986; Ross, 1990; Liu and Henkel, 2002). The extract was able to scavenge hydrogen 

peroxide in a concentration dependent manner, which may be due to their high phenolic contents.  

The extract donates electron to H2O2 and thus reduce it to water.  Lipid peroxidation assay 

indicated by the high absorbance values on the extract showed weak antioxidant activity. 
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 Generally, the plant extracts showed concentration dependent activities against free 

radicals, which particularly may be useful in treating radical related pathological damages 

(Veerapur et al., 2009).  

  

 Characterization of the laxative component in A. ferox  

In the approach to isolate the active laxative compound in A. ferox, a series of 

fractionating and isolating procedures was employed. The plant materials was first extracted with 

methanol and fractionated before being subjected to column chromatography. During these 

processes, the chemical composition and qualitative laxative activity was determined by TLC on 

a continuous basis in order to search for single compound and to confirm the laxative activity of 

the compound. As a result of this, the blue and yellow fluorescence colours identified under UV 

were believed to be pure compounds, and were subjected to IR and NMR analysis.  The FT-IR 

and 1H-NMR spectra of the isolates revealed the presence of OH and C=O functional groups 

which might be responsible for the biological activities recorded by this plant (Dosumu et al., 

2010). Further attempt to characterize the compounds to their molecular level was not successful. 

The various spectra obtained from the IR and NMR analyses are attached herewith as appendixes 

I-L. 

    

 Conclusion 

This study clearly demonstrated the importance of validating the ethnomedicinal uses of 

Aloe ferox as a basis for the continual use and integration into the modern medical system. The 

laxative activity of the aqueous extract of A. ferox observed may be attributed to the 

phytochemicals like tannins, flavonoids, flavonols, alkaloids, phenols and saponins. The onset of 
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constipation and inhibition of intestinal motility caused by loperamide was suppressed and 

attenuated by the aqueous whole leaf extract of A. ferox.  This indicated the laxative potentials of 

the extracts in increasing intestinal motility and enhancing colonic peristalsis, thereby causing 

easy movement in the intestine. The extracts at therapeutic doses used in this study were not 

toxic since they did not alter the normal functions of the organs and the haematological 

parameters, as well as the normal body homeostasis.  This may be an indication of non-toxic 

nature of the extracts, thereby showing that the plant may be relatively safe for oral remedy. The 

results also showed that the whole leaf of A. ferox extracts possess potent antioxidant properties 

and could serve as a radical inhibitor and scavenger to prevent progression of diseases. Although, 

conclusive elucidation of the laxative compound(s) of the plant was not achieved due to 

sensitivity and instability of the laxative compounds in the whole leaf extract of A. ferox, the 

presence of OH group has greatly enhanced its biological activities such as laxative.  The 

evaluation of A. ferox for the treatment of constipation has provided information on the active 

components of the plant. These findings have given scientific support to the folkloric use of Aloe 

ferox in the Eastern Cape Province of South Africa as a laxative agent.   
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