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Securidaca longepedunculata is a savannah shrub commonly used by traditional medicine practitioners 
in Nigeria; the plant is reputed to have over one hundred medicinal indications. In this investigation, the 
histopathologic effects of S. longepedunculata on the heart, kidneys, liver and lungs of rats were 
examined. Albino rats (Sprague Dawley strain) weighing 200 – 250 g were given 2 mg/kg (I.P) of 
aqueous extract daily for fourteen days and then sacrificed. Tissues were harvested and processed for 

photomicrographic examinations. Extracts of the plant gave an LD 50 value of 37 mg/kg (I.P) and 

histological alterations monitored. In the kidneys, there was acute tubular necrosis with diffused 
interstitial and glumerular haemorrhage characteristic of irreversible cellular injury of the epithelium 
and parenchyma. Similar changes were observed in the liver showing severe ballooning degeneration 
of the hepatocytes, necrosis and formation of mallory bodies. In the lungs diffused alveolar and 
capillary damage as well as early formation of hyaline membranes were evident. The histological 
changes are similar to those produced by chronic ethanol and p-acetaminophene ingestion, suggesting 
the presence of toxic constituents. From these observations, it can be inferred that the use of S. 
longepedunculata may be associated with tissue structural damage of some vital organs. 
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INTRODUCTION 
 
Securidaca longepedunculata is a shrub or small (2 – 10 
m high) flowering savannah plant. The flowers are sweet 
scented, bright purple or violet in racemes, and the fruit is 
winged; the plant is widespread throughout tropical 
Africa. The common English names for the plant are: the 
violet tree, Rhodes’s violet and wild vesteria. In northern 
Nigeria, It is called “Uwar Magunguna” in Hausa, literally 
translated “the mother of all drugs” a tribute to its very 
numerous medicinal uses. It is reputed to have over one 
hundred medicinal uses. In many parts of Africa, the plant 
is employed in traditional medicine principally for its 
psychotropic properties; aqueous extracts of this root are 
used as psychopharmacological agents (Winkelman and 
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Dobkin, 1989). The same authors confirmed the presen-
ce of ergot alkaloids in the extract. 

The plant has been employed for various rheumatic 
and inflammatory diseases and as antihelminthic or pur-
gative agents (Neuwinger, 1996). The use of the plant 
against snakebites, fish poisoning and in different disea-
ses, have been documented (Olajide et al., 1998; Burkill, 
1997; Neuwinger, 1996; Odebiyi, 1978). Its use in bacte-
rial and malarial chemotherapy has also been investiga-
ted and documented (Msonthi, 1986; Akiniyi et al., 1996)  

Despite the widespread use of S. longepedunculata in 
all parts of Africa, not much has been reported in the 
literature about its toxicity. The few reports available are 
in connection with its trypanocidal and insect toxicity 
where it is used as a stored grain preservative (Atawodi 
et al., 2003; Belmain et al., 2001).  

When a herbal product is ingested, the body interacts 
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with it in an attempt to get rid of any harmful toxins, espe-
cially if the body cannot convert the foreign substance 
into cellular components. These insults are commonly 
manifested by changes in enzyme levels and other cell 
components. The enzymes commonly involved include: 
aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), creatine kinase (CK), amylase, and alkaline 
phosphatase. Also, components like urea and uric acid 
are vital diagnostic tools for toxicity. In a previous study, 
Wannang et al. (2005) found that aqueous extracts of the 
root bark of S. longepedunculata altered serum levels of 
these enzymes in rats; an indication of the potential 
toxicity of the plant. The toxicity could as well result in 
tissue or organ damage. The vital organs that are com-
monly affected are heart, liver, pancreas, and kidney 
among others. The aim of this study therefore, is to 
investigate the effect of the plant on tissue histology as a 
marker of toxicity. 

 
MATERIALS AND METHODS 
 
Rats 
 
Adult white albino rats (Sprague Dawley strain) of both sexes (200  
– 250 g) were purchased from the Animal House of the University of 
Jos, Nigeria. They were kept in clean cages under a 12/12 h normal 
light/dark cycle and allowed to adjust to the laboratory environment 
for a period of three (3) weeks before the commencement of the 
experiments. Food and water were provided ad libitum during the 
stabilization period. 

 
Collection, identification and extraction of plant materials 
 
The plant was collected from Federe in Jos East Local Government 
Area of Plateau State, Nigeria, in September 2005; it was identified 
as S. longepedunculata frens, family: Polygalaceae by Dr D. L. 
Wonnang of the Department of Botany, University of Jos, Nigeria. 
The roots were collected and carefully washed in clean water, and 
then oven dried for 72 h. They were subsequently reduced to 
coarse powder and 500 g of the powdered roots were extracted in 
1000 ml of distilled water for 48 h at room temperature. The extract 
was filtered and a percentage yield of 38% (w/v) was obtained. This 
filtrate hereafter referred to as the extract used for this study. 

 
Determination of LD 50 
 
The method of Lorke (1983) was modified and used to determine 
the dose of the extract that would be lethal to 50% of the population 
of animals. Three dose points (10, 100 and 1000 mg/kg) were 
chosen for the pilot experiment, from which, doses of 30, 45 and 60 
mg/kg respectively were administered to one animal per group in 
the second phase. The geometric mean of the highest non-lethal 
dose (with no deaths) and the lowest lethal dose (where death 
occurred) was calculated and taken as the LD 50 value. 

 
Effect of extract on tissue morphology 
 
Rats were treated by intra-peritoneal injection of 2 mg/kg extract 
daily for fourteen consecutive days then sacrificed by decapitation. 
The kidneys, liver, lungs, and heart were excised for light microsco-
scopic studies. Sections of each tissue were immersed immediately 

 
 
 

 
in 250 ml of neutralized 10% (v/v) formalin. The tissues were kept in 
the fixative for 12 h, dehydrated with serial ethanol cycles (70% to 
absolute), and then embedded in paraffin. The paraffin-embedded 
tissue was cut into 5 µm sections. The tissue sections were 
deparaffinised and stained with Mayer hematoxylin and eosin stains 
for light microscopic analysis. 
 
 
RESULTS 
 
LD50 
 
In our study, administration of S. longepeduncula to rats, 
produced dose dependent multiple organ toxicities in the 

kidneys, the liver and the lungs. Estimation of LD50 gave 

a value of 36.74 mg/kg in rats (Tables 1 and 2). Animals 
administered with the extract were calm. However, at the 
point of death they showed signs of respiratory distress 
(gasping) and muscle paralysis with a stretching of the 
hind limbs. 
 

 
Table 1. Phase one of LD50 investigation on the histopathologic 

effects of Securidaca longepedunculata on rats. 
 

Group Dose (mg/kg) No. Used No. Death 

Control - 3 - 
1 10 3 0 
2 100 3 3 
3 1000 3 3 

 
 

Table 2. Phase two of LD50 investigation on the histopathologic 

effects of Securidaca longepedunculata on rats. 
 

Group Dose (mg/kg) No. Used No. Death 

1 30 1 0 
2 45 1 1 
3 60 1 1 

 
LD50 =  30x 45 

=  1350  
=36.74 mg/kg 

 
 
Effect of extract on tissue morphology of rats 
 
In the kidneys, the histopathologic changes were that of 
acute tubular necrosis with diffused interstitial and 
glomerular haemorrhage (Figures 1 and 2). This sug-
gests that irreversible cellular injury affecting the epithe-
lial parenchyma and endothelial cells occurred. Similar 
changes were observed in the liver in which, the hepa-
tocytes exhibited severe ballooning degeneration with 
early steatohepatitis in some foci. In addition, massive 
hepatocyte necrosis with mallory body formation and 
extensive haemorrhage was also evident (Figures 3 and 
4). In the lungs, diffused alveolar and alveolar capillary 
damage was observed with early formation of hyaline 
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Figure 1. Normal kidney histology of rat. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Kidney of Securidaca longepedunculata-
treated rat showing areas of diffused interstitial and 
glumerular haemorrhage, tubular necrosis and 
hyaline casts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Liver histology of untreated rat. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Liver of Securidaca longepedunculata-treated 

rat showing ballooning degeneration of hepatocytes and 

early fatty liver with the formation of Mallory bodies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5. Lung of untreated rat showing normal 

histology. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6. Lung of Securidaca longepedunculata-treated rat 

showing alveolar haemorrhage and vascular thrombosis. 

 
membranes. The heart showed mild wavy contraction 

bands unremarkable of any significant change in the his- 

 

 
tology of the myocardium (Figures 5 and 6). 
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DISCUSSION 
 
Search of available literature revealed no published 
report on the toxicity of S. longepedunculata in humans 
despite the widespread use of the plant in various herbal 
remedies. In our study, intra- peritoneal administration of 
S. longepedunculata to rats, produced dose dependent 
multiple organ toxicities including the kidneys, the liver 

and the lungs. Estimation of LD50 gave a value of 37 
mg/kg in rats. This is of immense importance, in view of 
the large- scale human consumption of this plant and 

should be a matter of concern. However, LD 50 is not a 
very reliable procedure in the determination of toxicity as 
there is a wide variation in results between different spe-
cies and even in the same specie under different experi-

mental conditions. Moreover, LD50 provides no informa-
tion on what system failure led to the death of the 
animals. Some deaths may have been due to the quantity 
of the test substance causing gastric rupture or other 
morbidity unrelated to the toxicity of the extract. Notwiths-

tanding, the LD 50 in conjunction with photomicrographs 
of stained tissues gave a good picture of the toxic charac-
teristics of the plant.  

Kidney histology of treated rats showed features con-
sistent with renal epithelial injury from toxins. Many her-
bal preparations have been found to exhibit renal tubular 
necrosis showing extensive interstitial fibrosis and severe 
tubular loss most prominent in the outer cortex. Vanher-
weghem et al. (1993) and Mengs et al. (1982) showed 
that aristolochic acid was nephrotoxic in female Wistar 
rats which rapidly developed renal tubular necrosis and 
renal failure. The significance of this in traditional practice 
need to be evaluated especially because the plant has 
been found to exert hypoglycaemic properties (Kolawale 
et al., 2005), and some herbalists promote its use in 
diabetes mellitus a syndrome that is almost always asso-
ciated with nephropathy.  

Extract of S. longepedunculata significantly increased 
the levels of serum AST and ALT (Wannang et al., 2005). 
This is diagnostic of hepatocellular damage, as seen in 
disorders that cause the death of numerous liver cells 
(extensive hepatic necrosis) such as acute viral hepatitis 
A or B, pronounced liver damage inflicted by toxins as 
from an overdose of acetaminophen (paracetamol), and 
prolonged collapse of the circulatory system (shock) 
when the liver is deprived of fresh blood bringing oxygen 
and nutrients. Histological findings in this study are cha-
racterized by focal hepatocellular necrosis similar to the 
pattern of damage induced by paracetamol. In addition, 
fatty liver observed in the treated rats is similar to what is 
obtained in alcoholic cirrhosis.  

Effect of the extract on pulmonary tissues does not 
indicate any specific pattern of toxicity; massive damage 
to alveoli and bronchiolar epithelium could have been a 
result of direct toxicity or could have resulted from trans-
portation of toxic substances from other organs like the 
liver and kidneys to the lungs. This notwithstanding, res- 

 
 
 

 
piratory toxicity of the plant is apparent even if the 
mechanism for this is not clear. Rats treated were obser-
ved to be in severe respiratory distress prior to death. 
These changes are similar to those found in acute or 
chronic ethanol-induced cell injury. The pathologic cones-
quences of acute and chronic ethanol ingestion are 
multifactorial and multi-systemic. The mechanisms invol-
ved are complex and may include acetaldehyde produc-
tion, generation of reactive oxygen species (free-radi-
cals), lipid per-oxidation and cytokine expression (Mc 
Cain et al., 1989). The same workers also showed that 
peripheral blood monocytes from alcoholic hepatitis pat-
ients spontaneously produced TNF. TNF is believed to 
mediate most of tissue injury observed in alcohol con-
sumption. 

 
CONCLUSION 
 
This study has demonstrated the tissue toxicity of S. 
longepedunculata in rats. Patients usually combine her-
bal remedies with orthodox medication or with alcohol; 
often without the knowledge of the pharmacist or the 
physician. Considering the potential toxicity of S. longe-
pedunculata herbal practitioners should be educated on 
this especially when they recommend this plant as part of 
a complex regimen in the long term management of 
chronic illnesses like hypertension and diabetes. Further 
studies would be required to isolate the specific compo-
nent(s) of the plant responsible for the toxicity in order to 
standardise the plant preparation for maximum therapeu-
tic benefit. 
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