academicjournals

Vol. 10(43)., pp. 805-810, 17 November, 2016
DOI: 10.5897/JMPR2016.6259

Article Number: F3209FD61812

ISSN 1996-0875

Copyright © 2016

Author(s) retain the copyright of this arficle
http://www.academicjournals.org/JMPR

Journal of Medicinal Plants Research

Full Length Research Paper

Acute toxicity study of Sphaeranthus bullatus used as
herbal tea in Tanzania

Okumu Ochanga and Musa Chacha*

'Nelson Mandela African Institute of Science and Technology, P.O. Box 447, Arusha-Tanzania.
2Department of Sustainable Agriculture and Biodiversity Ecosystem Management, School of Life Sciences and
Bioengineering, Nelson Mandela African Institution of Science and Technology, P. O. Box 447, Arusha, Tanzania.

Received 19 September, 2016; Accepted 11 November, 2016

Sphaeranthus bullatus aerial part is used by Chaga people in Northern Tanzania as herbal tea. It is
usually drunk for the management of diarrhea. In this study acute toxicity of S. bullatus was evaluated
in order to establish its safety to verify its use as herbal tea. Acute toxicity was performed per
Organization for Economic co-operation and Development 423 (OECD) guideline. Six groups of female
white albino mice were orally administered as a single dose of 1000, 2000 mg/kg body weight, 3000,
4000 and 5000 mg/kg body weight of S. bullatus dichloromethane extract. Internal organ weights,
hematological and biochemical parameters of animal blood were determined after 14 days of the
experiment. No animal died up to the 14" day of the experiment. Red blood cells, haemoglobin
concentration, and hematocrit concentration of the treated animals were significantly higher than the
control while white blood cells and platelets were found lower than the control animals. Level of
biochemical parameters of the treated animals were not significantly different from the control animals
except the level of bilurubin of treated animals which was found higher than control animals. S.
bullatus dichloromethane extract is therefore established to have safety up to dose of 5000 mg/kg body
weight which authenticates its use as herbal tea and for management of diarrhea. However a dose of
more than 2000 mg/Kg body weight indicated to lower WBC.
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INTRODUCTION

Herbs have been used to treat ailments for ages (Motaleb
et al.,, 2011). Information on their use passed from
generation to generation (Nwachukwu et al.,, 2010).
Recently there has been a growing trend of using
infusions or decoction of plant parts to make herbal tea;

they are mainly used to treat ailments but also as a
healthy alternative to caffeinated beverages such as
coffee, tea and cocoa (Shaw et al., 2012; Mainteiga et al.,
1997; Marete et al., 2011). One of these plants used in
Tanzania for this purpose is Sphaeranthus bullatus
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(Asteraceae).

Herbal tea consisting of S. bullatus infusions is being
used in Northern Tanzania to manage diarrhea; S.
bullatus is an East African native plant found in wet areas
along streams and swamp sites (Machumi et al., 2012).
Apart from being used as herbal tea concoction of its
leaves are used to treat stomach problems, astheniam
and malaria in East Africa (Quantrocchi, 2006; Machumi
et al., 2102). It is also used to remove retained placenta
to livestock in Tanzania and Kenya (Quantrocchi, 2006).
S. bullatus contain carvotacetone derivatives which
usually have antibacterial activities (Machumi et al.,
2012). Moreover, dichloromethane extracts of S. bullatus
exhibited higher antibacterial activity in the study
conducted by Ochanga and Chacha (unpublished paper).
However, its acute toxicity has never been done.

In order to establish its safety, S. bullatus dichlo-
romethane extract which exhibited higher antibacterial
activity was evaluated for acute toxicity. Acute toxicity
test has been established as the effective method of
testing effects caused by exposure of harmful substances
and the tested animals are usually monitored within 14
days of administration of the substance. However, acute
toxicity occurs over a very short period of time, usually
within 24 h (OECD, 2000).

MATERIALS AND METHODS

Aerial parts of S. bullatus were collected from Tengeru in Arumeru
districts. The plant parts were identified by trained taxonomist
working in the National herbarium, Tropical Pesticide Research
Institute (TPRI), Arusha, Tanzania. Voucher specimen was
deposited at Nelson Mandela African institution of Science and
Technology (NM-AIST), Arusha Tanzania.

Preparation and extraction of plant material

Collected plant sample was air dried under the shade and
pulverized. The pulverized material (250 g) was sequentially
macerated using dichloromethane for 48 h. The mixtures was
filtered through cotton wool then with filter paper No. 1 and
dichloromethane was removed through vacuum using rotary
evaporator and stored at -20°C until the time of testing.

Experimental animals

A total of 18 female Swiss albino mice (24 to 41 g) were obtained
from the Department of Agriculture of the Tropical Pesticide
Research Institute (TPRI) in Arusha, Tanzania. Female mice were
selected because they are known to be slightly more sensitivity to
phytochemical than male (OECD, 2001). Animals were housed in a
cage in a well ventilated room and maintained with light for 12 h
and darkness for 12 h. They were fed on diet prepared from chick
Grower’s mash (BCA Grain and Feed Company Limited) and were
given water ad libitum throughout the study period. Acute toxicity
was performed as per organization for Economic Co-operation and
Development (OECD) guidelines 423 (OECD, 2001) and was in
compliance with the procedure of National Health Research Ethics
Sub-Committee of the National Institute for Medical Research of
Tanzania (permit number No. NMR/HQ/R.8a/Vol. IX 2163).

Experimental design for acute toxicity

Mice were assigned to six groups of three mice. Group 1 mice were
given 1000 mg/Kg body weight, group 2 were given 2000 mg/Kg
body weight, group 3 were given 3000 mg/ Kg body weight, group 4
were given 4000 mg/Kg body weight and group 5 were given 5000
mg/Kg body weight of the extracts. Group six were set as control
given only feeds and water. All experimental animals were assigned
special identification and were exposed to feeds and water in an
adlibitum. These extracts were orally given as a single dose after 6
days of adaptation to the room environments.

Mode of administration

The albino mice were fasted on water for 4 h, and then weighed.
They were then administered a single dose consisting of 5 ml of
plant extract dissolve/mixed in polysorbate -80(tween 80). The
amount of extract in 5 ml was given in accordance to the weight of
each mouse, calculated as follows:

Administration volume = 5mL x weight of mouse (g)

1000 g

Food was given to the mice three hours after administering test
extract.

Physical observation

Animals were observed at least after every 30 min during the first
24 h with special attention given to the first 10 h. Observation and
recording of any sign of illness continued three times a day for 14
days. Observations of signs like eyelid closure, difference in
breathing, change of skin and fur, eye muscle membranes, sleep,
general weakness, loss of appetite, diarrhea, change of body
weight and mortality.

Hematological and biochemical parameters

At the end of 14™ day of the observation of physical parameters
animals were sacrificed for hematological and biochemical
parameters studies. Briefly animals were sacrificed by restraining
them using chloroform in desiccators jar, blood was collected from
the experimental animals by cardiac puncture using sterile needle
and 5 ml syringe. Blood aliquot was immediately transferred into
ethylene-diamine-tetra-acetic acid (EDTA) bottles to prevent
coagulation factors in cell-cell and cell-matrix interactions for
hematological determinations. Other portion of blood were left in
the syringe without EDTA and allowed to clot for biochemical
investigation. Clotted blood was centrifuged for 5000 revolution per
minute for five minutes to obtain serum for biochemical studies. Red
blood cell count (RBC), hemoglobin concentration, hemacrotic
(HCT), mean cell volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration (MCHC), white
blood cell (WBC), absolute content of lymphocyte (LMP ), absolute
content of neutrophils (NEUT ), proportion of whole blood occupied
by platelets (PCT), the relative width of the distribution in volume
index of the heterogeneity of platelets (PDW), relative distribution
width of red blood cell by volume- standard deviation (RDW-SD),
relative distribution width of red blood cell by volume, coefficient of
variation (RDW-CV), ratio of large platelets (P-LRC), absolute
content of monocyte (MONO), absolute content of eosinophils (EO),
and absolute content of basophil (BASO) hematological parameters
were analyzed. Moreover, biochemical parameters such as alanine



aminotrans liquid, aspartate aminotrans liquid, albumin, total
protein, cholesterol, triglycerides liquid, and bilirubin were analyzed
for biochemical blood investigation.

Observation of internal organs and calculation of organ - body
weight index

Experimental animals were sacrificed using chloroform in the
desiccators. Gross observation of the liver, heart, spleen, and
kidney were done for treated and control animals to observe any
sign of abnormalities. However the weight of animal at the 14" day
and weight of organs after dissection were taken and used to
calculate organ-body weight index.

Organ weight ()

Organ - body weight index = x 100

Body weight (g)

Statistical analysis

Statistical analysis was performed using Statistical. Ink version 8
computer program. Result was presented as Mean * Standard
deviation of mean (SD). One way analysis of variance (ANOVA)
was employed for between and within group variation. To compare
two variable students T-test was employed. Post hoc (TURKEY
HSD) analysis was used to show where the variation occurs. P <
0.05 was considered significant.

RESULTS AND DISCUSSION
Physical observation

S. bullatus dichloromethane extract (SBDE) was
evaluated for acute toxicity study as per OECD guideline
423. Physical observation of the mice revealed that there
was neither mortality nor signs of toxicity in all animals up
to 14" day after administering SBDE up to 5000 mg/Kg
body weight. It was also observed that the body weights
of both treated and control mice increased significantly
(Table 1) from the day zero to day 14 (P < 0.05).
Moreover, there was no significant difference in the
change of weights in all mice given doses from 1000 mg/
Kg body weight to 5000 mg /Kg body weight and control
mice between the first day of administration of plant
extract and 14™ day (P > 0.05). Since none of the SBDE
tested dosage induced mortality or any sign of toxicity, it
is therefore suggestive that SBDE is non toxic to a
dosage of 5000 mg/Kg body weight which is supported
by Kabubii et al. (2015).

Macroscopic examination of internal organs

The macroscopic examination of the internal organs of
the mice revealed no differences between the control and
the treated mice. In toxicology studies internal organs
such as livers, heart, lungs, spleen and kidney are
primarily affected by metabolic reaction caused by
toxicants (Akindele et al., 2014).
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Organ body weight index

Difference in organ weights between treated and
untreated mice has widely been accepted to assess toxic
effects of foreign substance(s) in the organs (Michael et
al., 2007; Nirogi et al., 2013; Piao et al., 2013). In this
study, liver, heart, lung, kidney and spleen were
considered as recommended for toxicological studies
(Akindele et al., 2014). Although there was a variation in
organ body weight index between most of organs of mice
tested with that of control mice as shown in Table 2,
variation was not significant except for the liver of mice
given 5000 mg/Kg body weight of the extract (P > 0.05,
Turkey HSD).

Hematological parameters

The hematological parameters test is used to reveal the
adverse effect of the extract in the blood constituents of
the animal or determine possible alteration in the level of
enzymes, metabolic products and normal functioning of
organs (Michael et al., 2007). Results obtained from this
study indicated that white blood cells (WBC) count or
leukocytes of both treated and untreated mice were in the
normal health range (3.20 - 8.20 x 10° /L). However WBC
of mice given 3000 to 5000 mg/Kg body weight were
significantly lower (P < 0.05) than the control mice (Table
3). In this study, neutrophils, lymphocytes, eosinophils,
monocytes, basophils were evaluated to establish any
variation between the tested and control groups. Among
these significance variations were observed in neutrophil.
The function of neutrophil in the body of animals is to
digest foreign substances (Kaplan, 2013). Low level of
WBC can be caused by number of conditions including
presence of anticancer drugs in the body (Cancer Care,
2014). Anticancer activity of S. bullatus has been
reported by Machumi et al. (2012). This study suggests
that the gradual decrease of the level of WBC was
probably contributed by presence of S. bullatus in the
body of animal.

Blood sample from experimental and control mice were
analyzed for the red blood cell count (RBC), haemoglobin
concentration (HGB), hematocrit (HCT), mean corpu-
scular volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration
(MCHC) and red blood cell distribution width (RDW)
(Akindele et al., 2014). Results from this analysis are
shown in Table 3. The RBC, HGB and HCT of the treated
mice were significantly higher than that of the control
mice (P < 0.05). However, mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC) and red
blood cell distribution width (RDW) of the treated animals
were not significantly different from the control animals (P
> 0.05) indicating signs of absence of anemia causing
compounds in SBDE (Kabubii et al., 2015).

Platelets parameters namely platelets count (PLT),
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Table 1. Effect of dichloromethane extract of S. bullatus on the body weight of white albino mice

given as mean and standard deviation.

Groups Dose (Mg/Kg bwt) Day 0 wt (g) Day 14 wt ()
| 1000 23.67 £1.15 26.33+1.53
Il 2000 30.33+£2.08 32.67+2.31
i 3000 27.67 £2.52 30.67+1.52
v 4000 31.33+1.15 33.33+0.58
\Y, 5000 40.33£1.53 41.67+1.53
VI Control 24.67 + 0.58 27.33+1.15

Bwt, Body weight, wt, weight.

Table 2. Effect of dichloromethane extracts of S. bullatus on organ - body weight index of white albino mice given as mean

and standard deviation.

Organ 1000 2000 4000 5000 Control

Liver 8.45+1.18 8.02 £ 0.07 7.40+0.43 7.71+£0.40 9.27+0.27 7.23+£0.46
Heart 0.57 £0.09 0.56 £0.12 0.50 £ 0.07 0.59 £ 0.00 0.62 £ 0.04 0.61 £0.02
Lung 0.91+0.13 0.98+0.11 0.95+0.04 1.00 +0.04 0.91+0.01 0.70 £0.03
Spleen 0.35+0.02 0.67£0.25 0.55+0.04 0.50+0.01 0.59 £ 0.05 0.49 £ 0.07
Kidney 0.70+0.07 0.87 £ 0.06 0.66 + 0.07 0.65 + 0.03 0.79+0.01 0.70 £ 0.03

Organ, body weight index = organ weight/body weight x 1000; * Significant different difference in row.

mean platelet volume (MPV), the ratio width of distribution
of platelets in volume index of heterogeneity of platelets
(PDW) and proportion of whole blood occupied by
platelets (PCT) were analyzed. Platelets are important as
thrombosis mediator which stop bleeding and to
accelerate vascular inflammatory conditions in the body
(Morrel et al., 2014). It was found that PLT of the treated
mice was significantly lower (P < 0.05) than the control
mice (Table 3). Other parameters of the platelets
measurements such as mean platelet volume (MPV), the
ratio width of distribution of platelets in volume index of
heterogeneity of platelets (PDW) and proportion of whole
blood occupied by platelets (PCT) of the treated animals
were not significantly different from the control animals
except platelets large cell ratio (P-LCR) of the treated
mice was found to be significantly higher than the control
mice (P <0.05).

Biochemical parameters

Enzymes that play major roles in the metabolism and
detoxification of compounds in the liver namely alanine
aminotranse (ALT) and aspartate Aminotranse (AST)
were considered to establish if there was cellular damage
in the liver (Shah and Sass, 2015). The increase in the
concentration of ALT and AST in the blood indicates liver
injury (Velayudam et al., 2013). In this study there was no
significant difference in the level of ALT and AST in
treated and untreated animals (Table 4), which indicates

that SBDE is not harmful to the liver (Velayudam et

al., 2013).

The total protein level was analyzed and the findings
indicated that both treated and control mice had normal
protein level of 75.0 g/L (Table 4). The normal protein
level range from 63.0 to 82.0 g/L, thus the total protein
level of the analyzed blood falls within the normal range
(Agbaje et al., 2009). It is therefore conclusive that SBDE
did not induce inflammation to the body of mice treated
(Fakanya and Tothil, 2014). Erythrocyte sedimentation
rate, C-reactive protein and plasma viscosity are blood
tests that detect inflammation (Fakanya and Tothil, 2014).
It is has been established that extra protein released in
the blood stream usually from the site of inflammation is
used as a marker of inflammation (Chan et al., 2002).

Cholesterol and triglycerides level in the blood of
experimental and control mice were determined to
establish if SBDE elevates level of aforementioned
compounds. Level of cholesterol and triglyceride in the
body of treated albino mice and untreated ones was not
significantly different (P < 0.05) which suggests that
SBDE doesn’t elevate the level of cholesterol and fatty
acids. High level of cholesterol and triglycerides
emanating from diet has implicated to cause heart
diseases and stroke (Sher et al., 2012).

In this study, SBDE was assessed if its use could lead
to destruction of blood cells. It was monitored by the
determination of the level of bilirubin in blood. The
breakdown of blood cells is usually done in the liver and
bilirubins are removed out of the body through defecation
(Hansen, 2010). High level of bilirubin in the body is
usually implicated by liver failure to remove them from the
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Table 3. Effect of dichloromethane extracts of S. bullatus on hematological parameters of white albino mice.
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Parameter Control 1000 mg/Kgbwt 2000 mg/Kgbwt 3000 mg/Kgbwt 4000 mg/Kgbwt 5000 mg/kg bwt
RBC (10%L) 4.77 £0.11 5.17+0.13 5.35+0.08 5.63+0.10 5.79 £ 0.05 5.92 +0.03
HGB (g/dL) 13.70 £ 0.26 13.91+0.48 14.13+0.1 14.13+0.31 14.37 £0.22 14.40 £ 0.20
HCT (%) 39.87 +0.49 40.09 +0.71 41.98 + 0.67 40.95 + 0.87 42.11 £ 0. 65 42.53 £ 0.57
MCV (fL) 83.07 £ 0.46 83.74 £ 0.36 81.58 +0.77 81.49 +0.59 81.53+0.17 81.46 +0.23
MCH (pg) 29.76 + 0.47 29.12 +0.79 29.19 +0.14 29.19+0.18 29.24 +0.73 29.27 +0.12
MCHC (g/dL) 35.10+0.10 35.18 +0.17 35.70+0.10 35.61+0.14 35.53+0.19 35.63+0.12
RDW-SD (fL) 43.00+£0.1 43.01 +0.58 43.03+0.82 42.45 £ 0.36 42.89 £ 0.97 42.73+0.45
RDW-CV (%) 14.47 £0.12 15.13+0.54 15.45 £ 0.29 15.32 £ 0.59 15.45+0.63 15.53 £ 0.47
PLT (10/uL) 243.00 £ 2.0 193 +2.28 193 +2.15 193 + 2.66 194.19+2.14 194.33 £ 2.52
PDW (fL) 10.37+1.01 9.87 £ 0.92 9.63 £ 0.03 9.63+0.04 9.63 £ 0.02 9.63+£0.40
MPV (fL) 9.30+£0.26 9.30+£0.19 9.49+£0.20 9.83+0.43 9.78 £ 0.38 9.97 £ 0.40
P-LCR (%) 18.97 £+ 0.51 20.91 +0.32 21.18 £ 0.37 23.19+0.54 23.63+0.31 24.43 +1.36
PCT (%) 0.23+0.01 0.23+0.01 0.23+0.03 0.23+0.04 0.23£0.03 0.21 £0.02
WBC (109/L) 5.29+0.03 5.27 £ 0.08 5.26 +£0.11 4.76 £0.21 4.42 +£0.13 4.47 +£0.28
NEUT (10%/L) 3.33+£0.12 3.31+£0.23 3.30+0.12 2.27+£0.25 2.28 +0.37 2.26£0.12
LYMP (109/L) 1.69+0.12 1.72+0.16 1.74+0.19 1.78 +0.14 1.82 +0.25 1.87 +0.06
MONO (10°/L) 0.43+0.01 0.42+£0.77 0.42 £0.03 0.42 £ 0.06 0.42 £ 0.07 0.42 £0.02
OE (109/L) 0.10 £ 0.00 0.21 £ 0.06 0.22 £ 0.03 0.22 £ 0.54 0.21+0.01 0.22 £ 0.03
BASO (10°/L) 0.03+0.01 0.03 £ 0.02 0.03 £ 0.02 0.02 £0.01 0.02 £0.01 0.01 £0.01
Bwt, Body weight
Table 4. Biochemical parameters.
Parameter Control 1000 2000 3000 4000 5000 mg/kg
mg/Kgbwt mg/kgbwt mg/Kgbwt mg/Kgbwt bwt
ALT (U/L) 28.83+0.35 29.17 +0.52 29.61 +0.76 29.63 +0.49 30.41 +0.68 30.57 £1.36
AST (U/L) 42.00+0.41 42.04 +0.35 42.13+0.33 42.35+0.37 42. 35 +0.33 41.37 £0.31
Albumin Gen 2. (g/L) 51.00+1.91 52.37 +1.80 52.40 +1.87 52.81+1.95 52.82 +1.97 52.83 +2.29
Total protein (g/L) 75.33+0.31 75.35+0.32 75.35+0.33 75.39+0.33 75.40 £ 0.35 75.40 + 0.35
Cholesterol (mmol/L) 4.48 £ 0.03 4.48 £ 0.03 4.48 £ 0.03 4.48 £ 0.03 4.48 +0.03 4.48 +0.03
Triglycerides liquid (mmol/L) 1.49+0.12 1.49+0.19 149 +0.11 1.49+0.21 1.49+0.20 1.49 +0.07
Bilirubin (Umol/L) 1.26 + 0.02 1.51+0.01 1.51 +0.00 1.52 +0.03 1.52+0.01 1.53+0.01
Bwt, Body weight.
blood stream leads to health condition known as ACKNOWLEDGEMENT

jaundice. The present study revealed that the treated
animals have high significant level of bilirubin compared
to untreated animal (p < 0.05). This is probably due to
breakdown of cells caused by compounds in S. bullatus
with anticancer activity.

Conclusion

S. bullatus dichloromethane extract has been established
to have safety up to dose of 5000 mg/Kg body weight
which authenticates its use as herbal tea and for
management of diarrhea. However a dose more than
2000 mg/Kg body weight indicated to lower WBC.
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