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Abstract

The effects of acute (LDsp) and sub-chronic doses of the aqueous infusion of
Senna podocarpa (Guill. et Perr.) Lock pod on the liver, kidney, brain and testis of
mice and rats were studied, respectively. The acute toxicity studies did not produce
any observable lethal effects and the calculated LDsy was 6.6 g/kg. The
histopathological analysis of the liver, kidney, brain and testis showed no adverse
effect. Behavioral observations and the histopathological findings did not show
significant differences between the control and the treated groups. There were no
marked adverse alterations or degeneration of tissues since these vital organs showed
normal architectures suggesting no morphological disturbances as compared with the
control group. The findings indicated that the aqueous infusion of S. podocarpa pod
was devoid of overt acute and sub-chronic toxic effects in mice and rats.
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Introduction

Senna podocarpa (Guill. et Perr.) Lock formerly Cassia podocarpa Guill. et
Perr. (Leguminosae-Caesalpinioideae) is a glabrous shrub up to 5 m high. It is widely
distributed in West Africa and could be found in the Savanna forest area of the region.
The plant is locally found on old farmlands in both western and northern parts of
Nigeria (Riley, 1963; Dalziel and Hutchinson, 1958). This plant has been used
extensively in the folklore medicines for the treatment of a variety of diseases in
especially among the Igho and Yoruba speaking tribes of Nigeria where it is known
locally as Agelo-ogala and Asuwon, respectively (Adefemi et al., 1988). The ripe
fruits are brownish-black, shiny, flat-beaked, slightly curved with small transverse
ridges, indehiscent, 10-12cm long and 1.5cm broad. In Nigeria, Senna alata (Linn.)
Roxb. formerly Cassia alata Linn and Senna podocarpa are used in traditional
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medicine for the treatment of skin diseases such as eczema, scabies and ringworm
(Sofowora, 1986). S. podocarpa leaves are extensively used for their antigonorrhoeal
and purgative properties as well as a guinea-worm and sore-healing remedy among
the Igbos (Akanmu, 1999; Elujoba et al., 1994; WHO, 1999). The decoction of the
leaves, roots, and flowers is given for the treatment of veneral diseases in women
(Wallis, 1967). The leaf infusion or decoction is also given as a mild laxative and in
large doses it acts as a purgative (Trease and Evans, 1996). Like many other members
of the genus S. podocarpa contains anthraquinone derivatives, responsible for the
laxative properties (Dalziel, 1937; Elujoba et al., 1989). Extracts obtained from
species of Senna have been scientifically described as anti-fungal (Kasuko and
Nagayo, 1951), anti-viral (Barbber and Rani, et al., 1981) and anti-cancer (Buttiner et
al., 1973). Constituents of the leaves and pods of S. podocarpa that have been
identified include rhein, emodin, chrysophanol and other combined and free
anthraquinones (Rai and Obayemi 1973; Rai and Abdulahi, 1978; Elujoba et al.,
1994). Previous study by Adefemi et al., 1988 on the toxicity potential of the leaves of
this plant showed that repeated administration of different doses caused tissue
degenerative changes in the liver and kidneys of rats. The present effort is aimed at
investigating the toxicity potential of the pods of S. podocarpa on selected organs of
rodents.

Materials and Methods
Plant Material

The pods of Senna podocarpa (Guill. et Perr.) Lock, formerly Cassia
podocarpa Guill. Et Perr. (Leguminosae-Caesalpinioideae) were collected from
locations at lle-Ife in Osun State, Nigeria in the month of May. The identification of
this plant was carried out by comparison with the established Herbarium specimen
with Voucher Number FHI 57961 in the Forest Research Institute of Nigeria (FRIN),
Ibadan, Nigeria, following authentication by Mr. Adesakin, the plant curator in the
Department of Pharmacognosy, Faculty of Pharmacy, Obafemi Awolowo University,
lle-1fe, Osun-State of Nigeria.The pods were dried and then comminuted using a
grinding machine (Machine Type B” Lab mill, Chelmsford, England). The sample
was stored in amber colored bottle and kept in a dry cupboard until ready for use.

Preparation of Infusion

5 g of dried powdered pods of Senna podocarpa was placed in a conical flask
unto which 50 ml boiling was added to give 100 mg/ml concentration and to infuse
for 20 minutes before being filtered (Elujoba and Iweibo, 1988; Sofowora, 1993).

Animals

Swiss albino mice (18-20 g) and Wister rats (180-240 g) were obtained from
the Animal House of Pharmacology Department, Faculty of Pharmacy, Obafemi
Awolowo University, lle-Ife and Department of Pharmacology & Therapeutics,
University of Ibadan, Ibadan, Nigeria, respectively. All the animals were kept under
standardized environmental conditions and had free access to food and water. All
experimental procedures followed animal research guidelines.
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Acute toxicity study

Swiss albino mice weighing between 18-20 g were used and they were
randomly allocated to five groups (n=20) testing conditions and each mouse was used
only once. Each group of mice was placed in the test cage for a 30-minute habituation
period before any oral administration of the drug. The mice were weighed and were
fed orally with the appropriate pod infusion extract or the control solution (distilled
water), using an oral syringe and immediately returned to the cage for observation.
The LDso was determined by oral route according to the method of Karber adapted by
Aliu and Nwude (1982)

Sub-Chronic Toxicity Studies

Sixteen male Wister rats (180-240g) were randomly distributed into four
groups. The first group (Group 1) served as the control and received distilled water.
Groups I, 111 and 1V received S. podocarpa infusion at doses of 250, 500 and 1000
mg/kg per os respectively. Rats in the control group received distilled water in
equivalent volumes as those in the 1000 mg/kg groups. The doses for S. podocarpa
were selected after preliminary pilot screening that showed that the infusion of the
pod possessed very low acute oral toxicity. The animals used in this study received
their respective doses once a week for six weeks and had free access to food and
water. They were observed daily for physical and behavioural signs of toxicity or any
pharmacological reactions. At the end of six weeks, the rats were sacrificed by
decapitation and the vital organs namely the liver, kidney, testis and brain of each rat
were carefully removed and observed grossly. Portions of the organs were fixed in
10% formal saline for further histopathological investigations.

Results

In the acute toxicity study, the aqueous pod infusion of Senna podocarpa did
not produce any mortality up to the oral dose level of 16 g/kg body weight in mice.
There were no significant changes in the behavior in relation to the posture, mood and
motor activity. The results of the histopathological examination are reported based on
the doses of the infusion administered under the sub-chronic experiments (Figures 1-
3).

General histopathological analysis of the liver in the control group showed
only congestion of the central vein, while the sinusoids and the portal areas were
found to be essentially normal (Figure 1a). In the testis, the cells of the
spermatogenetic lineage were normal while the seminiferous tubules were well
preserved with orderly maturation of cells of the spermatogenetic lineage; there was
no inflammation in the interstitium (Figure 2a). The tubules in most parts of the
kidney cells were normal (Figure 3a) and there was no damage to any brain cell or
structure. The results obtained also showed that the sub-chronic administration of
different doses of S. podocarpa pod infusion did not produce any adverse effects on
the liver. The portal tracts were observed to be normal and the central vein only
showed mild congestion at 250 mg/kg.
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Figure 1: Photomicrographs of a section of liver of the control rat (Figure 1a) or rat
treated with repeated administration of the aqueous infusion of Senna
podocarpa pods at a dose of 1000 mg/kg showing that the cells generally
maintained normal architecture (Figure 1Db).

With the administration of 500 mg/kg, however, the sinusoids and central
veins were congested but the portal tracts were not widened and the limiting plates
were respected. Similar observations were seen with the administration of the highest
dose 1000 mg/kg with the central veins being prominent and the cells generally
maintaining normal architecture (Figure 1b). The testis showed well-preserved
seminiferous tubules with complete normal cells of the spermatogenetic lineage at
1000 mg/kg and the interstitium showed no inflammation or fibrosis and the overall
picture was essentially normal for all other doses studied. Figure 2b showed the
photomicrograph of testis of rat given an oral dose of 1000 mg/kg. In the kidney, it
was observed that the glomerular tufts, the blood vessels and the interstitium were
quite normal. There was no degeneration of tissues and the tubules (mainly proximal
convoluted tubules) showed minor focal necrosis of the epithelium in the 1000 mg/kg
group. However, the blood vessels and the interstitium were essentially normal
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(Figure 3b). The brain was generally observed to be normal with no damage to any
brain structure.
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Figure 2: Photomicrographs of a section of testis of the control rat (Figure 2a) or rat
treated with repeated administration of the aqueous infusion of Senna
podocarpa pods at a dose of 1000 mg/kg showing that the interstitium was
normal and no inflammation or fibrosis (Figure 2b).

Discussion

The genus Senna consists of anthraquinone-containing plants, which have been
extensively used for medicinal purposes in folkloric medicine. Besides, constipation,
some have been used for the treatment of various other ailments including gonorrhea,
leprosy, worms, diarrhoea, diabetes, skin eruptions, eczema, and constipation
(Sofowora, 1986; Wallis, 1967).
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Figure 3: Photomicrographs of a section of kidney of the control rat (Figure 3a) or rat
treated with repeated administration of the aqueous infusion of Senna
podocarpa pods at a dose of 1000 mg/kg showing minor focal necrosis of the
epithelium of the proximal tubules (Figure 3b).

The laxative and purgative activities are the famous biological properties
(Elujoba et al., 1993, Elujoba et al., 1988; Sofowora, 1986; Wallis, 1967). The crude
extracts of Senna podocarpa leaves have been reported to possess laxative properties
(Akanmu, 1999; Elujoba et al., 1989; Elujoba et. al., 1994). The present study was
undertaken in order to evaluate the toxicity potentials of the aqueous infusion of the
pod of this plant and from the results obtained, the aqueous pod infusion was
observed not to induce any acute toxic effect of mortality up to the dose level of 16
g/kg body weight in mice. Under the sub-chronic dose experiment, the aqueous S.
podocarpa pod infusion at 250, 500, and 1000 mg/kg (p.o.), did not produce any
changes in the rat’s behavior, food and water in-take. Also, when compared to the
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control group, the pod infusion at doses of 250, 500, 1000 mg/kg did not produce any
potential toxicity on the liver since there was no necrosis, inflammation or fibrosis
(Figure 1b). The limiting plate was found to be well preserved and the central veins
were normal. The testis showed well preserved seminiferous tubules with evidence of
complete spermatogenesis and there was no interstitial fibrosis or inflammation
(Figure 2b). The brain was normal with no evidence of degeneration of brain cells.
The kidney section showed preserved renal tubules and the interstitium was well
preserved. There was no inflammation or fibrosis and the blood vessels remained
essentially normal. However, there was minor focal necrosis of the epithelium of the
proximal tubules with the administration of the highest dose of 1000 mg/kg (Figure
3). The histopathological examinations of these vital organs such as the liver and
testis, following repeated oral administration of S. podocarpa pod infusion, showed
normal architectures suggesting no morphological disturbances. These findings
indicate that the aqueous pod infusion of S. podocarpa possessed low level of toxicity
and may be relatively safe as laxative drugs for human use than the leaf extracts. It
had been earlier reported by Adefemi et al., (1988) that the leaf extracts caused a
widespread degenerative change in the kidney tubules, tubular necrosis and tubular
regeneration.

In conclusion, this study showed that acute administration of S. podocarpa
pod infusion is relatively safe. However, the repeated administration revealed its
possible toxicity on the kidney at high dose. Thus, there is need for caution in using
the pod infusion for a long period.
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