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Abstract
African and Asian countries largely depend on herbs for the treatment of common ailments, partly due to
lack of easy access to synthetic drugs. Most of these herbs are being taken without consideration of their
toxic effect. It has become very imperative to investigate the impact of these herbs on several organs of the
body so as to ascertain their level of safety. Syzygium guineense was used in this investigation because of
its use in Ethiopia for the treatment of Diarrhea, stomach ache and intestinal cramps. The impact of this
plant on the kidney, which is the major organ involved in ultra-filtration and final excretion was
investigated.40 male and female Swiss albino mice (25-30 g) were randomly divided into four groups each
consisting of 10 mice (5 males and 5 female) and separate cages were used for the sexes. Group I served as
a control and received the vehicle, i.e., distilled water. Groups II, III and IV were given 200mg/kg,
400mg/kg and 600mg/kg body weight of the extract, respectively, once a day at 24 hour intervals, for six
weeks. Administration of 0.5ml/mouse of the extract was done with gavage. The presence of inflammatory
cells in the interstitium revealed tubular inflammations. The glomerulus was also seen to have shrunk at
a dose of 400mg/kg and 600mg/kg. and there was marked reduction in the level of hemoglobin as seen the
hematological measurements.
It is therefore concluded that aqueous extract of Syzygium guineense is toxic at a higher dose to the
kidneys.
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INTRODUCTION
Plants commonly used in traditional medicine are assumed to be safe, and these assumptions are
based on their long term usage. Researches have shown that some of these plants used as food or
in traditional medicine could be toxic, mutagenic and carcinogenic (Kassie et al., 1996; De
SãFerrira and Ferrão Vargas, 1999).Nigatu (2004) reported that the plant at 200mg/kg effectively
controlled castor oil-induced diarrhea, spasmolytic effect in Guinea pig ileum. In Ethiopia where
this study was done S. guineense is used as food during food shortage and the treatment of
diarrhea, stomach ache and intestinal cramp (Abebe et al., 2003).It is commonly called water
berry in English, locally called Bekele tesemma in Ethiopia, Adere in Yoruba and Malmoo in
Hausa languages (Agwu and Okeke 1999; Ior et al 2012).
Previous investigations in phytochemical screening of S. guineense showed the presence of
tannins, phytosteriods, flavonoids and saponins in some of the crude extracts and fractionates
(Nigatu, 2004). Eugenin, an active ingredient found at buds of Syzygium have antiviral effect
against Herpes simplex (Takechi and Tanka, 1981). Studies have shown that the plant possesses
anti-bacterial, inhibition of intrinsic contraction effects in isolated rabbit ileum (Tsakala et a1.
1996; Malele et al., 1997). The study was aimed at investigating the effect of the extract on
hematologic parameters and histopathology of the kidney in mice.
MATERIALS AND METHODS
Collection of Plant Materials
Fresh leaves of S.guineense were collected from Wolliso area south west of Addis Ababa,
Ethiopia, during the month of February. Plant sample was taken to the Herbarium unit where it
was identified and deposited in the National Herbarium of the Department of Biology, Addis
Ababa University (AAU) with a specimen number of 001, 002, and 003.

Fig 1: The plant Syzygium guineense
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Processing of the Plant Materials
Fresh leaves of S. guineense were rinsed in running tap water, dried at room temperature, and
ground into powder in the Phytochemistry Laboratory of the Department of Drug research,
Ethiopian Health and Nutrition Research Institute, EHNRI. Aqueous extraction of the ground
fresh leaves was done by maceration of 600 g in 2000 ml of distilled water. The aqueous extract
was intermittently agitated for 24 hours by Orbital shaker (DS-500 model 0.75” 1.9cm Cat. No.
444.7018) at room temperature. After 24 hrs, the extract was filtered with gauze and lyophilized
to give a powdered material yield of the extract, which was 9.5%. The extract was then kept in
desiccators at room temperature till further use.
Experimental Animals
The research was conducted following the approval of the proposal by the Faculty Research and
Publication Committee of Addis Ababa University, Faculty of Basic medical Sciences. Male and
female animals of Swiss albino mice (25-30 g) were provided from the animal department of
EHNRI. The mice were acclimatized for 5 days to the environment of the animal house in the
department of drug research, EHNRI. Animals were fed standard commercial diet and water ad
libitum. They were maintained at standard conditions of temperature (21±20C), relative
humidity of 65±0.5% and 12 hours light/night cycles till the end of the experiment. The mice
were randomly divided into four groups with each group consisting of 10 mice (5 male and 5
female).
Group I served as a control and received distilled water. Groups II, III and IV were given the
extract at dosages 200mg/kg, 400mg/kg and 600 mg/kg body weight respectively, once daily
for six weeks. Administration of the extract was done using oral gavage, and the volume
administered in all cases was 0.5 ml/mouse (Nigatu, 2004).
At the beginning and end of six weeks, all the mice were weighed as described by Khleifat et. al.
,(2002). Body weight taken on the initial date of treatment was considered the initial weight and
the weight taken on the last day of administration before anesthesia and dissection; was
considered the final weight.
Animals were anesthetized and sacrificed, the kidneys were exposed and carefully removed and
blotted on filter paper and weighed quickly on a semi-microbalance sensitive to 0.001mg
(S¢IENTECH Boulder Co., USA). kidneys were cut in coronal and transverse sections
respectively and placed immediately in fixative (10% buffered neutral formalin solution) for
tissue processing.
MICROSCOPY
Sections of the kidney were examined under the compound light microscope with different
objectives and photomicrographs of selected samples of the kidney tissues were then taken by
Fuji iso 200 film using a MC 80 DX Microscopic Camera (Carl Zeiss Jena Gmbh, Germany) and
Zeiss Aploscope microscope fitted with a digital camera (Nicon Coolpix 5000). A magnification
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of ×40 was used to examine changes in the kidney tissues. Following the evaluation of control
animals, the kidney of the remaining groups were evaluated blind to treatment.
Statistical Analysis
Statistical analysis was done using SPSS version 11.0, and all the values in the test were
expressed as mean ± SEM. One-way ANOVA was used to measure statistical differences
between the means of various groups. Student’s t-test was employed to determine the level of
significant. P-values <0.05 were considered to be significant.
RESULTS AND DISCUSSION
Results
Kidney histology of the control showed the Bowman’s capsule lined with outer parietal layer
(squamous capsule cells) and inner visceral layer (podocyte cells), Bowman’s (urinary) space,
proximal convoluted tubules, distal convoluted tubules and the vascular pole (plate1&2, A).
Similarly, light microscopic investigation revealed that there was no difference in tissue
morphology between the right kidney of mice of the control group and mice treated with 200,
mg/kg body weight (plate 1&2, B). On the contrary tissue morphology differences were
observed in the right kidney of mice treated with 400, 600 mg/kg body weight. Mice treated
with 400 and 600mg/kg body weight showed slight shrinkage and atrophy of the glomerulus,
and the urinary space appeared wider in contrast with the control (plate 1&2, C & D)
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Plate 1:Photomicrograph of mice right kidney (X1052)
H& E stain: effect of extract on tissue morphology of the kidney, A= Control, B=treated with 200mg, C= treated
with 400mg, D= Treated with 600mg/kg of the extract.
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Plate 2:Photomicrograph of mice left kidney (X1052)
H& E stain,: effect of extract on tissue morphology of the kidney, A= Control, B=treated with 200mg/kg, C= treated
with 400mg/kg, D= Treated with 600mg/kg( G= Glomerulus, V= vascular pole, S= Urinary space, IC= Inflammatory
cells)

Significant increase in the WBC count was observed in mice treated with 400mg/kg body weight
of the extract (P=0.024) as compared to the control group. Although, it was not statistically
significant, an increase in the WBC count was also observed in mice treated with 200 mg/kg and
on the contrary the WBC count appeared to decrease at 600 mg/kg body weight as compared to
the control group.
In the hematological investigation, a significant decrease in RBC count (P=0.011) was observed in
mice treated with 600 mg/kg body weight of the extract. Although, statistically not significant,
RBC count appeared to decrease in mice treated with 200 and 400mg/kg body weight of the
extract, as compared with the control group.
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Table 1: Effects of the extract S. guineenseon hematological parameters of the blood
Hematological Parameter Control (DW)
200mg/kg bw
400mg/kg bw
600mg/kg bw
WBC (×109/L)

1.97±0.92

2.53 ± 0.45

Lymphocytes (%)

64.85 ± 10.95

73.00 ± 22.54

RBC (×1012/L)
Hb (gm/dl)

6.72 ± 0.34
15.02±0.67

MCV (fl)
MCH (pg)

3.22 ± 2.06*

1.86 ± 0.51

78.45 ± 9.56

76.46 ± 8.51

6.12± 0.91
12.53 ± 1.86*

5.75± 0.71
13.17 ± 2.14*

5.54 ± 1.23*
13.06 ± 1.54*

56.40 ± 2.74

50.12 ± 2.31

51.20 ± 8.33

60.92 ±14.17

18.58 ± 0.99

15.84±1.42

34.05 ± 2.85

28.92 ± 3.53

17.93 ± 2.32
29.46 ± 3.15

18.16 ± 3.68

MCHC (g/dL)
Platelets (×109/L)

555.78± 103.83

494.52 ± 49.31

546.17± 97.88

28.52 ± 4.64
539.62 ± 78.57

Values are in mean ± SEM. P< 0.05, N==10/group, N=9/group, bw= bodyweight
•
= significanct at p<0.05.

The Hb concentration was significantly reduced in mice treated with 200, 400 and 600 mg/kg
body weight (P=0.03, 0.039 and 0.002, respectively) of the extract as compared to the control
group (Table 1). The effect, however, was not dose dependent.
The lymphocyte proportion, Mean Corpuscular Volume, Mean Corpuscular Hemoglobin, Mean
Corpuscular Hemoglobin Concentration and platelet count, shows no statistically significant
differences as observed between the control and mice treated with any of the doses of the
extract, though slight variations of values were observed.
DISCUSSION
For normal physiological activity of an organism, its hematological components must be kept
under normal conditions (Rodrigues and McNeill, 1992).The focus in this study was to
investigate the effect of S. guineense on the histopathology of the kidneys and some
hematological parameters. It was observed that there was a decrease in the Hb and RBCs values
in the experimental groups. The decrease in values observed in this study suggests the presence
of some active phytochemical(s)and compounds in the extract, which may affect the
hematological parameters by inhibiting the stimulation of secretion of erythropoietin. The
decrease in Hb and RBC values could result in anemia (AL-Redhaiman et al 2003).
Compounds that activate the host defense pathways in the presence of an altered immune
responsiveness can provide supportive therapy as seen in study reported by Dahanukar et al
(2000) that immunomodulation through stimulation or suppression may help in maintaining a
disease free state. The increase in the white blood cell count in the experimental animals at the
dose of 200mg/kg and 400mg/kg shows that the extract of S. guineense may have some immune
boosting properties.
Kidney histology of treated mice with 400 and 600mg/kg bw of S. guineense extract revealed
shrinkage and atrophy of the glomerulus and tubulointerstisial inflammation. The glomerulus
appeared engorged with blood vessels. These abnormal histological findings might be due to
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toxic components present in the extract. Maxwell et al., (2007) reported that
Securidacalogepedunculata was nephrotoxic in rats resulting in acute tubular necrosis with
diffused glomerular and interstitial hemorrhage and he described that these features are
consistent with renal epithelial injury by toxins. According to Ebaid et al., (2007) mice treated
with piroxicam for 2 weeks showed shrinkage of the glomerulus and he asserted that drug
concentration in the blood is affected by capillary constriction leading to a decrease in
glomerular filtration. This may affect the shrinkage and atrophy of the glomerulus. According to
Arata-Kawi et al. (2007) the growth factor midkine (MK) was involved in tubulointerstitial
inflammation, strong tubular atrophy (dilatation and degradation), interstitium fibrosis and
interstitial cell infiltration was evident. Furthermore, Li et al. (2006) concluded that aristolochicacid appears to damage renal tubular epithelial cells and cause acute, sub-acute and chronic
renal tubulointerstitial injuries.
CONCLUSION
Results from this study shows that oral administration of the aqueous extract of S. guineense
increased WBC, decreased RBC and Hb and could be toxic at higher doses to the kidney tissues.
This may suggest that the plant at intermediate dosages can improve the immune-stimulatory
activities.
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