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ABSTRACT

The study was aimed at investigating the sub-acute evaluation of the extract of
Syzygium malaccense in albino rats. Five groups of eight rats per group were orally administered
with graded 50, 100, 250 and 500 mg kg~' b.wt. doses of the extract for 28 days. Blood samples of
the sacrificed rats were collected for biochemical and haematological studies while liver and kidney
tissues were used for histopathological assessment. The results showed an LD, of
1224.75 mg kg~ b.wt. with no significant (p>0.05) changes in weight of organs tested. Biochemical
parameters such as AST, ALP, protein and albumin levels in all the treated animals did not change
significantly, however, there was significant (p<0.05) change in the activity of ALT as well as
haematological parameters such as RBC, WBC, HGB, platelet counts, MCV and MCH when
compared with the control group. The results from histopathology showed an inflammation of
the liver cells at doses beyond 100 mg kg~' b.wt. but there was no significant damage to the
kidney tissue. It may be concluded that the extract of S. malaccense possesses the tendency of
affecting the haematopoietic elements and may also alter the structural integrity of the liver tissue
if ingested at higher doses.

Key words: Syzygium malaccense, myrtaceae, biochemical parameters, haematological indices,
histopathology

INTRODUCTION

Many people preferred medicinal plants because orthodox treatments are not readily available,
expensive and often associated with serious side effects (Taiwo et al., 2005). Several herbal extracts
are available in markets of most developing countries like Nigeria, where medicinal plant extracts
are dispensed indiscriminately by personnel who lack toxicological knowledge of such extracts and
their side effects (Dhiman and Chawla, 2005; Mohamed et al., 2010). However, the effectiveness
of the extracts for different therapeutic purposes including cancer, oxidative and purgative
diseases, anti-diabetic, topically emollient, anti-inflammatory, antimicrobial properties and
precursors for the synthesis of metabolites are due to their bioactive constituents
(Abolaji et al., 2007; Adebayo et al., 2010). Syzygium malaccense (L.) belongs to the family of
Myrtaceae and it is popularly called “Mountain or Malay apple” among the natives of India and
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Malaysia. Its parts including seeds, bark, fruits and leaves are used traditionally as
anti-inflammatory, antiviral, antifungal, antibacterial, antibiotic, remedy for itching, diuretic, as
skin lotion and anti-edema (Locher et al., 1995; Dunstan et al., 1997; Pulliah, 2006). Studies
reported the presence of a hydro distilled essential oil from S. malaccense leaves containing
monoterpenes (61.1%) and sesquiterpenes (30.8%) (Karioti et al., 2007). The plant reportedly
exhibited strong antioxidant activity due to higher phenolic and flavonoid contents than
aqueous extract (Savitha et al., 2011). The recent use of medicinal plants as an alternative to
clinical therapy has greatly increased, therefore, experimental screening could be an important
basis for scientific documentation on the safety and toxicity profiles of medicinal plants through
an extensive assessment of their protective and toxicological effects, hence, the need to investigate
the oral toxicity of the leaf extract of S. malaccense in albino wistar rats has become necessary.

MATERIALS AND METHODS

Plant collection and identification: Fresh leaves of Syzygium malaccense were obtained from
Ikorodu in Lagos metropolis, Lagos State, Nigeria. These were identified by a botanist at the
Herbarium unit, Department of Botany University of Lagos, Lagos, Nigeria.

Sources of animals: Albino Wistar rats weighing between 170-210 g were purchased from the
animal house of the Department of Pharmacology, University of Lagos, Lagos State, Nigeria. These
animals were allowed to acclimatize for two weeks. Grower feed mash from Konsult Nigeria
Limited and water were given ad libitum to the animals. The animals were handled in compliance
with the good ethical practice of animal ethic committee rules and the recommendations of National
Institutes of Health (NIH) guidelines for the care and use of laboratory animals (NIH., 1985).

Extraction of plant sample: Fresh leaves of S. malaccense were collected, air dried in laboratory
for about four weeks and pulverized into fine powder by a homogenizer. The powdered leaves
(500 g) were extracted in ethanol using soxhlet extractor according to the procedure described by
Adebayo et al. (2006) and concentrated at 50°C in a rotary evaporator before further concentrated
in laboratory oven at 50°C. The yield of the extract was determined as 18.2%.

LD,,investigation: The lethal dose value which will cause death in half of the total animals (LD,,)
was used to ascertain the extent of the extract toxicity at different dosages using an established
method (Lorke, 1983). Following the period of fasting, the animals were weighed in other to
determine their fasted body weight. The results of the phase one determined the dosages of phase
two. In the first phase, nine mice were divided equally into three groups and received the ethanolic
extract of S. malaccense leaf at an oral dose of 50, 100 and 200 mg kg~' b.wt. respectively. In the
second phase, another three groups of three mice were administered with extract at the dose of
1000, 1500 and 2000 mg kg~ b.wt. respectively. Animals were observed for general signs and
symptoms of toxicity including mortality over a period of 24 h. The LD, value was calculated as
the square root of the geometric mean of highest non lethal dose for which the animal survived and
the lowest lethal dose for which the animal died (Danmalam et al., 2012).

Sub-acute toxicity study: Twenty five rats were used for the sub-acute study. The rats were

divided into five groups of five rats per group. Animals in each group were treated orally with
extract of S. malaccense for 28 days via a cannula. Animals in group A which received only distilled
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water served as the control group while the animals in groups B, C, D and E were administered
50, 100, 250 and 500 mg kg~! b.wt., respectively for 28 days. They were observed daily for general
signs and symptoms of toxicity.

Blood collection and preparation of sample: The rats were anaesthetized using diethyl ether
prior to dissection on the 29th day. The blood samples were collected by cardiac puncture into
serum separator tubes and centrifuged at 10,000 revolution per minute for 10 min to obtain their
sera. These were stored at -20°C until required for biochemical assays according to method
described by Adebayo et al. (2014). The remaining blood samples were collected in EDTA tubes in
an iced bath for haematological assays. The liver and kidney tissues were also collected, rinsed in
normal saline and fixed with 10% formaldehyde for histopathological examination.

Biochemical studies: The under listed biochemical parameters as described by each procedures
were determined using biochemical kits (Randox Laboratories, UK): Aspartate aminotransferase,
AST (Reitman and Frankel, 1957); alanine aminotransferase, ALT (Deneke and Riiffersdorf, 1984);
alkaline phosphatase, ALP (Reitman and Frankel, 1957); total protein (Bradford, 1976) and
albumin (Doumas et al., 1971).

Determination of haematological studies: The blood samples were analyzed using haematology
automated analyzer (Sysmex KX-21N, Japan) to determine the haematocrit (HCT), White Blood
Cell count (WBC), Red Blood Cell count (RBC), Haemoglobin Count (HB), Mean Cell Volume
(MCV), Mean Corpuscular Hemoglobin (MCH), Platelet Count (PLT) and strictly followed the
method of Olagunju et al. (2000).

Histopathological studies of selected vital organs: The fixed liver samples were treated using
detailed procedures for tissue processing and staining as described by Aliyu et al. (2007). After the
blood was rinsed in normal saline, the organs were fixed in 10% formalin, dehydrated with 100%
ethanol solution and embedded in paraffin. Sections were taken from each selected samples and
processed into 4-5 um thick, stained with haematoxylin and eosin and observed under a microscope.

Statistical analysis: Statistical analysis software package, SSPS version 14 and Graph Pad Prism
version 5.0.1 were used to carry out data entry and validation. One way ANOVA was used to
compare treatment groups. The results were expressed as Means+standard deviation and Tukey’s
multiple comparison test was used to determine the significant difference between the mean of
paired groups.

RESULTS

The calculated mean lethal dose (LD, of 1224.75 mg kg™' b.wt. was obtained. The
S. malaccense leaf extract treated rats neither experienced behavioral changes, CNS responses,
convulsion nor death during this experiment. It was observed as shown in Fig. 1, that there was
a remarkable change in body weight of tested rats where the initial significant (p<0.05) increase
in body weight of rats in groups treated with 100 and 250 mg kg~ b.wt. extract observed as at 21st
day of treatment became normal at the end of the toxicity testing.

The effects of S. malaccense on some biochemical parameters of tested albino rats are shown
in Fig. 2. There was no observed significant difference (p>0.05) in the level of serum albumin, ALP,
AST and ALT in all treated groups when compared with the control group.
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Fig. 1: Effect of S. malaccense on body weight of albino rats. Values represent Mean+SD of
5 replicates. p>0.05 compared to control group
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Fig. 2(a-e): Effect of extract of S. malaccense on selected biochemical parameters in albino rats.
Values represent Mean+SD of 5 replicates. p>0.05 compared to control group. Effect of
the extract on (a) Serum albumin, (b) Total protein, (c) Serum ALP, (d) Serum AST and
(e) Serum ALT

Figure 3 shows the effect of S. malaccense on haematological indices in albino rats. The leaf
extract significantly (p<0.05) depleted Red Blood Cells (RBC) count in group treated with
50 mg kg' b.wt. when compared to the normal control group. Similarly, HCT level was
significantly (p<0.05) decreased across the groups except the group treated with 100 mg kg b.wt.
Moreover, there were significant (p<0.05) differences across all the treated groups in WBC and HB
counts except in the group administered with 250 mg kg™ b.wt. Furthermore, there were
significant (p<0.05) reductions in PLT, MCV and MCH counts in all the groups treated with the
extract when compared with the animals in the control groups.

The results from liver histological study showed that the groups treated with 250 and
500 mg kg~ b.wt. of the extract indicated a mild to chronic inflammation of the liver cells
(Fig. 4d-e). There were no visible damages to the hepatocytes of rats treated with the lower doses
(Fig. 4a-c). Similarly, there was no significant damage to the kidney tissues in all the treated
groups when compared with the control group (Fig. 5a-e).

DISCUSSION

Investigation of the acute toxicity is often the initial step in all toxicological investigations of
unknown substances. Most acute toxicity data are of limited clinical application because cumulative
harmful effects occur even at very low doses therefore, multiple dose studies are almost always
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valuable in evaluating the safety profile of phytomedicines (Abotsi et al., 2011). The inability of the
rats to experience behavioral changes, CNS responses, convulsion nor death during the study could
be a pointer to the fact that the extract probably had no action on the nervous system
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(Ogwal-Okeng et al., 2003; Mabeku et al., 2007).

The observed normalcy in weight (Fig. 1) despite initial variation in weight gained by the
treated rats might be due to initial suppression of appetite at higher dose as recorded in the group
treated with 100 mg kg™' b.wt. of the leaf extract of S. malaccense. Subsequent increased in food
and water intake led to a non-significant weight change throughout the period of study.
S. malaccense was able to maintain a healthy body weight especially in management of
obesity, dyslipidemia, management, cardiovascular risk and hypertension (Pieme et al., 2006;

Tkewuchi et al., 2011).
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Fig. 3(a-g): Effect of S. malaccense on hematological parameters of albino rats. Values represent
Mean+SD of 5 replicates. *p<0.05 compared to control group. Effect of the extract on:
(a) MCV, (b) MCH (c) PLT, (d) RBC, (e) Hb, (f) WBC and (g) HCT

Fig. 4(a-e): Photomicrographs of liver sections in normal and S. malaccense extract treated albino
Wistar rats (HE stain, x400). (a) Liver tissues of normal rats and (b, ¢, d and e) Rats
treated with a daily dose of 50, 100, 250 and 500 mg kg™ b.wt. extract of S. malaccense
extract, respectively for 28 days. Figure 4a-e show normal liver architecture where the
hepatocytes surround the central vein of liver in rats. Figure 4d and e indicate liver
sections of rats treated with 250 and 500 mg kg™' b.wt. of S. malaccense extract
respectively for 28 days. The liver sections show mild to chronic inflammatory
parenchyma liver cells where the hepatocytes surround the chronic inflammatory cells

beside a central vein
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Fig. 5(a-e): Photomicrographs of kidney sections in normal and S. malaccense extract treated
albino Wistar rats (HE stain, x400). Sections of the kidney in (a) Normal control rats
and (b, ¢, d and e) Rats respectively treated with 50, 100, 250 and 500 mg kg™' b.wt.
extract of S. malaccense for 28 days

Our investigations have shown that ethanolic leaf extract of S. malaccense is non toxic to the
liver at low doses. Mean lethal dose (LD;,) value is often used as the basis for assessing acute
toxicity. However, LD, values often differ from one laboratory to another due to both endogenous
and exogenous variables such as: animal species and strain, age, gender, diet, bedding, ambient
temperature and time of the day (Lorke, 1983). Hence, there are considerable uncertainties in
extrapolating LD, value obtained from species to species, consequently, recognizing LD,, test as
providing, at best, only a ballpark estimate of human lethality has been advocated (Zbinden and
Flury-Roversi, 1981). The calculated LD,, of 1224.75 mg kg~ b.wt. was obtained. This shows that
the extract is relatively safe or may be slightly toxic like any xenobiotics and may not cause
any form of hepatotoxicity since it falls within the range of 1000-5000 mg kg™' b.wt.
(Lorke, 1983; Clarke and Clarke, 1997). Results from biochemical parameters suggest that the
plant extract may not pose any risk to the liver and kidney when consumed within range of
minimal concentration. Consequently, there was no significant change (p>0.05) in the activities of
serum albumin, AST, ALT and ALP (Fig. 2). Since, the liver is the major organ of detoxification and
mostly exposed to different levels of ingested xenobiotics which can adversely affect hepatic cells
(Prosper et al., 2010). This result suggests that the extract is not likely to exert damage to
liver cells. The liver re-synthesizes proteins to maintain the fluid and electrolyte balance in the
plasma. With respect to that, S. malaccense leaf extract did not alter the level of total protein
content of the treatment groups, although there was an initial decline in total protein content at
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50 mg kg~' which later increased as the doses of the extract increases, however it remains in
contrast with the level of albumin in isolation which spiked at 500 mg kg~' b.wt. of extract although
not significant. Albumin, a major protein synthesized in the liver is an important biomarker for
liver diseases (Adebayo et al., 2014). Our study showed no significant elevation of albumin at in all
treated groups. This result is similar to the effects of O. subscorpioidea on biochemical parameters
of albino rats (Adebayo et al., 2014). Albumin maintains osmotic pressure, protein reservoir and
transportation of endogenous and exogenous substances (Saidu et al., 2007). However, results of
MCV obtained from haematological studies suggest possible loss of fluid in treated rats since
increased albumin and reduced MCV values are markers of dehydration (Byock, 1995).
Dehydration may not be caused by cellular reactions but could result from the distress that
resulted initially from introduction of the plant extract. Alterations in the levels of liver function
parameters are dependent on the physiological state of the liver during the course of administration
and metabolism of the introduced plant extract. Causes of the alteration could be attributed to
increased metabolic rate of the liver which required increased induction of several drug
metabolizing enzymes such as phase 1 and phase 2 drug metabolizing enzymes, in addition, mild
degeneration/regeneration cycle of hepatic cells can also lead to altered but there was no significant
(p>0.05) changes in ALT, ALP and AST levels of the serum. The evaluation of haematological
parameters could be used to reveal the deleterious effect of foreign substances including plant
extracts on the blood constituents of animals and to determine possible alterations in the levels of
biomolecules such as enzymes, metabolites, haematology, normal functioning and histomorphology
of the organs (Oyedemai et al., 2010; Magalhaes et al., 2008). S. malaccense has been reported to
contain antioxidant properties which can efficiently arrest the deleterious activities of free radicals
since, free radicals are implicated in various forms of hepatic injuries. Presence of polyphenols in
this extract can help modulate the activities of redox sensitive transcription factors which are
involved in mitogenic and apoptogenic pathways. Alteration of haematological parameters in
human is responsible for several blood related disorders. Some plant extracts are reportedly used
to reverse these conditions even in a diseased state because this extract might contain some
phytochemicals that enhances the formation of erythropoietin which is a glycoprotein that
stimulates stem cells in the bone marrow of experimental animals to produce red blood cells
(Ohlsson and Aher, 2006). S. malaccense being able to significantly decrease MCV in all treated
groups makes the plant material efficient in the treatment of macrocytic anaemia
(Kasper et al., 2005) but could also make normocytic patients microcytic which is a dangerous blood
disorder. However, it has been reported that MCH levels mirror the MCV level, thus, justifying the
significant decrease observed in the level of MCH in all treated groups (Davidson and
Hamilton, 1978). A significant (p<0.05) reduction in packed cell volume and hemoglobin counts
(Fig. 3) implies that increased doses of the extract is dangerous to anaemic patients. Suppression
of PCV and haemoglobin can be linked to effects of saponin in the extract. Similar results were
observed in hematological experiments involving Gongronema latifolium (Akinnuga et al., 2011).
However, no significant change was observed in RBC counts of rats treated with high concentration
of the extract. A significant decrease in serum White Blood Count (WBC) counts also known as total
leukocyte count in all treatment groups might result to a decrease stimulation of immunity where
a form of attack and interaction with foreign antigens may initiate a primary immune response
as reported (Evans, 1989; Helal et al., 2008). This result is similar to studies carried out on the leaf
extract of Acalypha wilkesiana (Iniaghe et al., 2013). The extract elicited the same effect on WBC
at the highest given dose. Platelet reducing agents are potential anti-sickling agents, because of
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their ability to prevent platelet aggregation during sickle cell disease crisis. However, the values
plant extract which reduced significantly the haematocrit, haemoglobin, MCV values and MCH
may not be classified as a potential anti-sickling agent. Relative reduction of these haematological
parameters has suggested that S. malaccense might possess certain anti-proliferative activities
since, it has successfully reduced the quantity of rapidly proliferating cells of the vascular system.
Our lab is presently carrying out the analysis of its pro-apoptotic activities. Podophyllotoxin which
is an anti-cancer agent has been reported to reduce WBC of treated subjects (Ogwal-Okeng et al.,
2003).

Histological studies (Fig. 4 and 5) show mild to chronic inflammatory parenchyma liver
cells at higher dose of the extract. The observed derangements do not correlate with biochemical
findings possibly because the inflammations of the liver parenchyma cells were not sufficient to
elicit significant alterations on the liver markers. This result also explains the mild degeneration
observed by fluctuating level of liver function test parameters although not significant
(Kotue et al., 2013).

CONCLUSION

Results of this study confirmed the traditional usage of S. malaccensein management of several
disease conditions to be safe as a result of its non toxicity at low doses. It is therefore, recommended
that the prolong intake of the extract should be done with caution since, it could elicit inflammation
of the liver cells. Further studies should be done to determine their phytochemical constituents
responsible for the plants medicinal actions.
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