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ABSTRACT

Objective: Picralima nitida is a widely used medicinal plant in West Africa for treating
malaria, diarrhea and inflammation. The objective of this study is to evaluate the toxicological
effect of aqueous seed extract of the plant in Wistar rats.

Methods: Twenty-four apparently healthy animals were randomized into 4 groups comprising
6 rats each and orally administered with aqueous extract of P. nitida seeds at doses of 100,
200 and 400 mg/kg body weight with distilled water as control for 14 days. Specific liver
and kidney function indices were assayed alongside haematological and histopathological
analyses to monitor toxicity according to standard methods.

Results: Phytochemical screening revealed the presence of alkaloids, glycosides, saponins,
steroids and tannins. The extract had no significant effect on all kidney function indices
assayed but caused a significant reduction (P < 0.05) in the activities of liver enzymes
accompanied by significant decrease in liver to body weight ratio, serum total protein
and globulin concentrations. No significant alteration was observed in the serum levels of
albumin and conjugated bilirubin whereas the extract brought about significant increase (P <
0.05) in serum total bilirubin concentration. Haematological analysis revealed no significant
effect on erythrocyte indices in contrast to white blood cell count and its differentials which
were significantly elevated (P < 0.05) following extract administration. Histopathological
studies further showed no distortion of cell structures in the studied organs.

Conclusion: The available evidences in this study suggest that aqueous extract of P. nitida
seeds exhibits mild and selective toxicity with liver as the target organ. Therefore, the herb
may not be completely ‘safe’ as an oral remedy; and long term administration should be
avoided.

Key Words: Picralima nitida, phytochemical screening, toxicology, histopathology,
haematology
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OZET

Amag: Picralima nitida Bat1 Afrika’da sitma, diyare ve inflamasyon tedavisinde siklikla
kullanilan tibbi bir bitkidir. Calismanin amac1 Wistar siganlarinda bu bitkinin sivi tohum
ekstrelerinin toksikolojik etkilerini incelemektir.

Metod: Saglikli 24 hayvan gelisiglizel olarak her bir grupta 6 sigan olacak sekilde dort
gruba ayrilmistir. Stvi P. nitida tohum ekstresi oral yolla, dozu 100, 200 ve 400 mg/kg viicut
agirlig olacak sekilde uygulanmistir. Kontrol grubuna 14 giin boyunca distile su verilmistir.
Hematolojik ve histopatolojik analizler ile birlikte karaciger ve bobrek fonksiyon gostergeleri
de incelenmistir.

Bulgular: Fitokimyasal tarama ekstrenin alkaloid, glikozid, saponin, steroid ve tanninleri
icerdigini gostermektedir. Ekstrenin bobrek fonksiyonuna bir etkisi olmadig1 saptanmistir.
Fakat karaciger enzim aktivitelerinde belirgin azalma (P < 0.05) ile birlikte karaciger :
viiclit agirhigr oraninda, serum total protein ve globulin derisimlerinde diisme gozlenmistir.
Serumda albumin ve konjuge bilirubin diizeyleri degismezken serum total bilurubin derisimi
belirgin bir sekilde (P < 0.05) artmaktadir. Hematolojik analizler ekstrenin eritrosit indeksine
bir etkisinin olmadigini, buna karsilik beyaz kan hiicresi sayisinin dnemli derecede (P <
0.05) yiikseldigini ortaya koymustur. Histopatolojik incelemelerde ¢alisilan organlarin hiicre
yapilarinda herhangi bir bozulmaya rastlanmamistir.

Sonug¢: Calisma kapsaminda elde edilen kanitlar, P. nitida tohum ekstresinin karaciger
tizerinde hafif ve secici toksisiteye neden oldugunu gostermektedir. Bu nedenle bu bitki
tamamen ‘giivenli’ degildir. Uzun donem kullanimlardan kaginilmaldir.

Anahtar Kelimeler: Picralima nitida, fitokimyasal tarama, toksikoloji, histopatoloji,
hematoloji

Cikar Catismasi: Yazarlarin ¢ikar ¢atigmasi yoktur.
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Introduction

Traditional medicines support well over 80% of the po-
pulation in developing countries especially in the rural
areas [1]. Available evidence suggests that even in urban
areas which are well served by modern healthcare facili-
ties, a good number of patients rely on traditional healers
to meet some of their healthcare needs [2]. However, the-
ir general acceptability has been limited by lack of dose
regimen and adequate toxicity data to evaluate their sa-
fety [3]. It is therefore imperative to provide information
on the safety or toxicity risk associated with the cure use
of these plants for the treatment of ailments.

Picralima nitida (Apocynaceae family) is one of such
medicinal plants. It is a wildly grown tree and widely
distributed in the tropical rain forests of Africa. When
fully grown, it is about 20 m high with white flowers
and large paired fruits. In Nigeria, it is popular referred
to as Osi-Igwe by the Igbos and Abere by the Yorubas.
Elsewhere in West Africa, the plant is called Gbe-Fon
dangné (Benin Republic), Adangme (Ghana), Abure
ebissi (Ivory Coast) and Susu balunyi (Sierra Leone) [4].
The tree has several medicinal uses. A decoction made
from its stem bark is taken for the treatment of diarrhea,
gonorrhea and intestinal worms [5]. Its bark exhibits
properties that act against trypanosomiasis [6]. Crushed
or powdered seed of the plant is taken to treat malaria,
diarrhea and inflammation [7, §]. Both its fruit rinds and
bark are used for treating protozoan diseases while the
stem bark, roots and seeds are used for the treatment of
malaria [9].

Despite the widespread abundance and traditional use
of P. nitida seeds, no systematic study has been done on
the toxicological effects of this herb to the best of our
knowledge. The present study was therefore designed to
evaluate the safety/toxicity risk associated with the use
of aqueous seed extract of P. nitida based on functional
indices and histology of rat liver and kidney.

Materials and Methods

Assay kits and chemicals

Assay kits for electrolytes and enzymes were obtained
from Randox Laboratories Ltd, United Kingdom. Albu-
min, globulin and total protein assay kits were supplied
by Fortress Diagnostics Ltd, United Kingdom while bili-
rubin, creatinine, urea and uric acid assay kits were pro-
ducts of Agappe Diagnostics, India. All other chemicals
and reagents used were of analytical grade.

Plant material and authentication

The seeds of Picralima nitida used in this study were
obtained from a local herbal market in Ilorin, Nigeria
and authenticated at the Herbarium Unit of the Forest
Research Institute of Nigeria (FRIN), Ibadan, Nigeria
where a voucher specimen with number FHI 108794 was
deposited.
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Preparation of aqueous extract

The seeds were thoroughly rinsed under running tap and
distilled water afterwards to remove dust and soil partic-
les before oven drying at 50°C for 72 h. The dried seeds
were ground into powder using a Milling machine after
which 400 g of the powdery material was extracted in
1.5 liter of distilled water for 72 h at room temperature
with intermittent shaking. The mixture was passed thro-
ugh Whatman No.1 filter paper and the resulting filtrate
was freeze-dried to give a yield of 9.2 g. This was furt-
her reconstituted in distilled water to obtain the required
extract doses of 100, 200 and 400 mg/kg body weight
used for the experiment.

Phytochemical analysis of Picralima nitida
seeds

Phytochemical analysis of the aqueous extract of Pic-
ralima nitida seeds was performed following standard
procedures [10, 11].

Animals used

Male albino rats of Wistar strain with a mean weight
of 200 + 6.57 g were obtained from the Animal Hol-
ding Unit of the Department of Biochemistry, Faculty
of Science, University of Ilorin, Nigeria. The animals
were housed in clean metabolic cages placed in a well-
ventilated house with optimum condition (temperature:
23£1°C; photoperiod: 12 h natural light and 12 h dark;
humidity: 45-50%). They were acclimatized to animal
house conditions and allowed free access to commerci-
al pelleted rat pellets (Bendel Feeds and Flour Mill Ltd,
Ewu, Nigeria) and water. The cleaning of the cages was
done on a daily basis. This study was carried out follo-
wing approval from the Ethical Committee on the use
and care of animals of the University of Ilorin, Nigeria
and an ethical clearance number (SUNMONU 2012/011)
assigned for the project.

Experimental design

A total of 24 male rats were completely randomized into
4 groups comprising 6 animals each. Rats in Group 1
(Control) were orally administered with 0.5 ml distilled
water (the vehicle) while those in Groups 2 to 4 were ad-
ministered with the same volume of P. nitida seeds aqu-
eous extract at 100, 200 and 400 mg/kg body weight/day,
respectively and the treatment continued for 14 days.

Collection of blood sample and isolation of
organs

After 14 days of treatment, the rats were sacrificed by
ether anaesthetization and the neck area was quickly cle-
ared of fur to expose the jugular vein which was slightly
displaced and sharply cut with sterile surgical blade. An
aliquot (2 ml) of the blood was collected into ethylene
diamine tetra-acetic acid (EDTA) embedded sample
bottles (BD Diagnostics, preanalytical systems, Mid-
rand, USA) for haematological analysis. Another 5 ml

Sunmonu et al.



of the blood was collected and centrifuged at 2000 g x 5
min and the serum was carefully aspirated with a Pas-
teur pipette into sample bottles and used within 12 h for
the biochemical assays. The rats were quickly dissected
and the whole liver and two kidneys were excised, freed
of fat, blotted with clean tissue paper and then weighed.
The organ to body weight ratio was determined by com-
paring the weight of each organ with the final body we-
ight of each rat. Known weights of the liver and kidney
were cut, chopped into pieces and homogenized with ice
cold 0.25 M sucrose solution (1 in 5 dilution) using pre-
cooled pestle and mortar in a bowl of ice- chips. The
supernatant was carefully collected for enzyme assay.

Determination of biochemical parameters

The concentrations of creatinine, urea, uric acid, bili-
rubin, total protein, electrolytes, albumin and globulin
were determined in the serum following standard pro-
cedures as described in the respective assay kits. Alka-
line phosphatase (ALP) activity was assayed in the liver
and kidney according to the method of Wright et al. [12]
while the activities of aspartate transaminase (AST) and
alanine transaminase (ALT) were determined in the li-
ver following the method of Reitman and Frankel [13].

Determination of haematological parameters

Using the standard method of Alexander and Griffiths
[14], the following haematological indices were deter-
mined namely red blood cells (RBC), haemoglobin (Hb),
packed cell volume (PCV), white blood cells (WBC)
and white blood cell differential counts (Horiba ABX 80
Diagnostics, ABX Pentra Montpellier, France).

Histological examination of organs

Portions of the liver and kidney were fixed immediately
on removal from the animals in 10% Buffered Neutral
Formalin (BNF) for 72 h at room temperature for histo-
logical analysis using the method described by Krause
[15].

Statistical analysis

Data were expressed as mean + SD of six replicates and
were subjected to one way analysis of variance (ANO-
VA) followed by Duncan multiple range test to determi-
ne significant differences in all the parameters. Values
were considered statistically significant at P < 0.05.

Results

Phytochemical profile

Phytochemical screening of aqueous extract of Picrali-
ma nitida seeds revealed the presence of some phytoche-
micals which probably suggests its usage for medicinal
purposes. Alkaloids and tannins are present in higher
concentrations; saponins are moderately present while
glycosides and steroids are present in relatively reduced
concentrations.
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Liver function indices

The effect of aqueous extract of P. nitida seeds on some
liver function indices in the experimental rats is presen-
ted in Table 1. Compared to the control, the extract ca-
used a significant reduction (P < 0.05) in the activities
of ALP, ALT, AST as well as liver to body weight ratio
at all doses investigated while the levels of albumin and
conjugated bilirubin in the serum of the animals were
not significantly altered following administration of the
extract. In contrast, there was dose specific effect on the
total protein, globulin and total bilirubin levels in the
serum. For instance, the extract at all tested doses sig-
nificantly reduced (P < 0.05) serum globulin concentra-
tion whereas total serum protein significantly dropped
along with increase in extract doses administered when
compared with the control.

Kidney function indices

Administration of aqueous extract of P. nitida seeds at
all doses investigated in the study did not significantly
affect kidney to body weight ratio and ALP activity.
Also, the serum levels of sodium, potassium, chloride
and bicarbonate ions; as well as urea, creatinine and uric
acid concentrations compared favourably well with the
control throughout the experimental period (Table 2).

Haematological and histopathological res-
ponses

Continuous administration of aqueous extract of P. ni-
tida seeds at all tested doses did not produce any sig-
nificant effect on the erythrocyte indices investigated
(PCV, RBC and Hb counts). However, WBC counts and
its differentials significantly increased (P < 0.05) in rats
administered with 200 and 400 mg/kg body weight of
the extract (Table 3).

Photomicrograph sections of the liver cells are shown in
Figure 1. The section revealed preservation of the arc-
hitecture, normal hepatocytes with appropriate nuclear
to cytoplasmic ratio, normal central vein with no evi-
dence of adhesion or inflammation, portal tracts with
appropriate number of bile ducts and blood vessels. Ge-
nerally, the features observed were essentially similar to
the control. A similar situation of persevered glomerular
structure was observed in kidney when compared with
the control (Figure 2).

Discussion

One major problem associated with the use of herbs is
the choice of dosage as most of them are administered
without any standard dosage which may have serious to-
xicological implications on vital organs in the body. The
present study has clearly demonstrated that aqueous ext-
ract of P. nitida seeds has some useful phytochemicals
but long term administration at high doses may compro-
mise normal functioning of the liver.

Phytochemical screening revealed that aqueous extract
of P. nitida seeds is rich in alkaloids, saponins, tannins,
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Table 1. Effect of aqueous extract of P. nitida seeds on some liver function indices of Wistar rats

P. nitida seed extract (mg/kg body weight)

Parameter Control 100 200 400
Liver-body weight ratio (%) 3.43+0.082 3.34+0.08° 3.09+0.07° 3.02+0.02°
Liver ALP activity (U/L) 33.52+0.25? 30.27+1.08° 18.37+1.36° 8.58+0.27¢
Liver ALT activity (U/L) 70.90+0.772 62.50+0.22° 39.60+0.60° 17.20+1.36¢
Liver AST activity (U/L) 146.00+0.422 139.70+1.36° 139.60+0.75° 123.00+1.55°¢
Total protein (g/L) 76.00+0.70° 73.17+0.91° 67.50+0.96° 55.83+0.73¢
Albumin (g/L) 37.50+5.48° 37.40+3.28? 36.33+2.382 35.67+2.952
Globulin (g/L) 38.50+2.372 28.50+1.95° 28.20+1.16° 24.17+2.76°
Total bilirubin (mmol/L) 1.10+ 0.112 1.42+0.08% 1.70+0.06> 1.88+0.08°
Conjugated bilirubin (mmol/L) 0.32+0.052 0.32+0.04 a 0 .27+0.032 0.28+0.03*
Data are means + SD (n=6). Row values with different superscripts are statistically significantly different (Overall P value = 0.019).
Table 2. Effect of aqueous extract of P. nitida seeds on some kidney function indices of Wistar rats
P. nitida seed extract (mg/kg body weight)

Parameter Control 100 200 400
Kidney-body weight ratio (%) 1.14+0.032 1.13+0.042 1.13+0.022 1.12+0.042
Kidney ALP activity (U/L) 33.52+2.25?2 30.27+3.082 28.67+2.36° 28.58+2.272
Sodium (mmol/L) 136.50+1.632 136.80+1.592 140.83+1.542 141.50+1.542
Potassium (mmol/L) 8.00+1.082 7.86+0.352 7.75+£0.192 7.65+0.26°
Chloride (mmol/L) 78.20+3.932 74.50+2.612 72.50+3.142 70.50+3.812
Bicarbonate (mmol/L) 20.70+0.337 20.20+0.372 20.00+0.732 19.33+0.622
Urea (mmol/L) 3.52+0.272 3.58+0.712 4.03+0.142 4.08+0.26°
Creatinine (umol/L) 33.00+5.182 31.20+1.66° 30.83+3.10° 30.80+3.662
Uric acid (ymol/L) 0.12+0.012 0.12+0.012 0.12+0.012 0.13+0.012
Data are means + SD (n=6). Row values with different superscripts are statistically significantly different (Overall P value = 0.061).
Table 3. Effect of aqueous extract of P. nitida seeds on some haematological indices of Wistar rats

P. nitida seed extract (mg/kg body weight)
Parameter Control 100 200 400
PCV (%) 28.40+0.75a 28.80+0.58a 29.20+0.74a 31.20+1.58a
RBC (x 1012/L) 1.77+0.07a 1.80+0.04a 1.83+0.04a 1.84+0.09a
Hb (g/L) 7.27+0.15a 7.66+0.19a 7.71+0.13a

7.92+0.23a
WBC (x 109/L) 10.28+0.21a 10.90+0.11ab 11.30+0.30b 11.60+0.23b
Neutrophils (%) 31.80+1.11a 31.80+3.73a 32.00+1.82a 39.20+1.86b
Lymphocytes (%) 57.60+1.21a 61.80+1.02ab 63.80+1.94b 69.20+0.74c
Monocytes (%) 1.00+0.02 a 2.00+0.03b 2.00+0.05b 2.33+0.01c
Basophils (%) 0.39+0.04a 0.39+0.03a 1.00+0.05b 1.83+0.07¢c
Eosinophils (%) 1.83+0.17a 2.00+0.10a 2.67+0.33b 2.83+0.17b

Data are means + SD (n=6). Row values with different superscripts are statistically significantly different (Overall P value = 0.041).
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Figure 1. Photomicrograph sections showing intact rat hepatocytes (x400) after 14 days oral administration of (a) distilled water (Control) (b)
100 mg/kg body weight (c) 200 mg/kg body weight (d) 400 mg/kg body weight of P. nitida seeds aqueous extract.
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Figure 2. Photomicrograph sections showing intact rat glomeruli (x400) after 14 days oral administration of (a) distilled water (Control) (b) 100
mg/kg body weight (c) 200 mg/kg body weight (d) 400 mg/kg body weight of P. nitida seeds aqueous extract.

glycosides and steroids. This suggests that the seeds can
be exploited for several medicinal purposes [10]. The
presence of alkaloids suggests that the extract can be
used as anti-inflammatory and anti-diabetic. This sub-
mission agrees with the findings of Inya-Agha [16]. The
saponins and tannins contents of P. nitida seeds may
also enhance its medicinal value. This is because these
phytochemicals have been reported to prolong human
life by preventing stress [17, 18].

Alteration in weight is an indication of impairment in
the normal functioning of body organs. Organ to body
weight ratio may indicate organ swelling, atrophy or
hypertrophy [19]. The reduction in liver to body weight
ratio following the administration of aqueous extract of
P. nitida seeds in rats may be a result of atrophy. This
submission is in agreement with earlier report by Ashafa
et al. [20]. According to these authors, the significant
reduction in organ-to-body weight observed in rats ad-
ministered with P. dioica aqueous extract was attributed
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to atrophy. This may be an indication that the extract
portends serious adverse effects on the growth potenti-
als of the experimental rats. The reduction may also be
attributed to abnormality in nutrient absorption by the
liver since the animals fed quite well during the study
[21].

Measurement of enzyme activity is a valuable tool in
clinical diagnosis because it provides information on the
effect and nature of pathological damage to tissues. Furt-
hermore, damages to biological tissues can be assessed
by changes in their enzyme activity, which indicate the
catalytic influence of various factors such as inhibitors
and activators, during pathological conditions. ALP is a
marker enzyme often employed to assess the integrity of
plasma membrane and endoplasmic reticulum [22]. Hen-
ce, damage to structural integrity of organs is reflected
by decrease in the activity of this enzyme in the affected
tissue. The transaminases (AST and ALT), on the other
hand, are well known enzymes used as biomarkers to
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predict possible toxicity to the liver [23]. Therefore, the
reduction in ALP activity in the liver and kidney of rats
following administration of aqueous extract of P. niti-
da seeds may in part be due to damage to the plasma
membrane of the two organs leading to a compromise
of membranal integrity. It could also be attributed to in-
hibition of the enzyme by the administered extract or
inactivation of the enzyme molecules in sifu. Reduction
in liver activities of both transaminases as observed in
the present study suggested damage to the liver cells and
interference with protein metabolism or inhibition of the
enzyme by the extract [24, 25]. Previous studies have
also implicated plant extracts in the reduction of enzyme
activity in tissues [26, 27]. Thus, our findings in this
study agree with earlier submissions.

The concentrations of albumin, globulin, proteins and
bilirubin in the serum can be used to assess the health
status of the liver and can be used to ascertain different
types of liver damage [21, 26]. The reduction in serum
total protein concentration following treatment with
aqueous extract of P. nitida seeds in rats could be att-
ributed to a decrease in functional capacity of the liver
possibly caused by some components of the extract. It
is also possible that the herb brought about increase in
protein catabolism leading to the observed decrease in
serum protein concentration [28]. Reduction in serum
globulin level also suggests damage to the liver [29].
Therefore, the reduced levels of these proteins as obser-
ved in this study are indications of diminished synthetic
capacity of the liver. Elevated serum level of bilirubin
at all tested doses may be as a result of reduced upta-
ke arising from liver disease. All the data obtained with
respect to the liver function indices indicate cellular to-
xicity of the aqueous extracts of P. nitida seeds on the
liver of Wistar rats. The damage is however not total as
the extract did not affect albumin and conjugated biliru-
bin concentrations in the serum.

The functional capacity of the kidney can be measured
by the dye excretion tests, clearance test, and determina-
tion of serum concentrations of excretory and electrolyte
constituents [30]. In the present study, the extract had
no significant effect on all the kidney function indices
investigated. This suggests that that the secretory ability
and normal functioning of the kidney in relation to these
parameters were unaffected. This may be an indication
that the functions of the kidney were not compromised
following administration of P. nitida seed aqueous ext-
ract for 14 days.

Administration of medicinal compounds or drugs can
alter the normal range of hematological parameters po-
sitively or negatively [31, 32]. Assessment of these para-
meters can be used to determine the extent of deleterious
effect of foreign compounds including plant extracts in
living systems [33]. The various haematological consti-
tuents investigated in this study are useful indices that
can be employed to assess the toxic potentials of plant
extracts/botanicals in living systems [34]. Such toxicity
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testing is relevant to risk evaluation as changes in the
haematological system have higher predictive value for
human toxicity, when data are translated from animal
studies [35]. The non-significant effect of the aqueous
extract of P. nitida seeds on RBC could mean that the
balance between the rate of production and destruction
of blood corpuscles (erythropoiesis) was not affected ne-
gatively. RBC, Hb and PCV are associated with the total
population of red blood cells. Therefore, the absence of
observable significant effect of the extract on these para-
meters may be an indication that neither the incorporati-
on of haemoglobin into the red blood cells nor the morp-
hology and osmotic fragility of the red blood cells was
altered [36]. Hb is a major constituent of erythrocytes
which function in oxygen transport and can be used as
an index to evaluate physical condition of an animal [37].
The herb did not affect Hb concentration and this further
suggests that the extract did not destroy red blood cells
and therefore maintained the oxygen-carrying capacity
of the blood at the dosages administered. However, se-
lective immune modulatory effect and localized toxicity
may occur as recorded in WBC and differentials counts
of P. nitida seed extract-treated rats. This probably sug-
gests mild effect on the heamatological status of experi-
mental rats.

Histological analysis can be used to examine the morp-
hological changes in organs to reflect possible effect of
xenobiotics. These changes are a late manifestation of a
chemical, physical, mechanical or inflammatory assault
on the affected tissue and usually complement enzyme
study [38]. The absence of any obvious histopathologi-
cal effect in the studied tissues (liver and kidney) of the
treated groups implies that there is no significant dama-
ge and adverse effects of the extract on the integrity of
the tissues. The architectural organization of the tissues
were neither disorganized nor distorted as hypochronic
infiltration, which is a common features of damaged he-
patocytes and glomerulus, was not observed.

In conclusion, the present study showed that aqueous
extract P. nitida seeds has no serious effect on the kid-
ney and haematology of rats for the duration of experi-
ment. This probably explains the absence of any visible
histopathological derangement in the studied organs.
However, the alterations in some liver function indices
following treatment with the herb are suggestive of ad-
verse effects. Therefore, we conclude that the extract
may not be completely safe in rats when repeatedly ad-
ministered for 14 days at the investigated doses.
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