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The adverse effect of H. madagascariensis bark methanol extract was investigated. The extract was prepared by
maceration of dry powder. For acute toxicity study, a single oral dose of 5000 mg/kg body weight was given to
rats and observed for 14 days. In sub-acute toxicity, rats were treated with 200, 400 and 800 mg/kg for 28 days.
Body weights and behavior were noted throughout the experiment. Upon treatment, blood and urine were
collected for hematological and biochemical analysis. Liver, lungs, heart, kidneys, testes and ovaries were
analyzed for relative weights and histopathology. The LDs value was greater than 5000 mg/Kg. In sub-acute
treatment, H. madagascariensis extract caused a decrease in neutrophils, monocytes, red blood cells and
platelets number. Biochemical parameters showed an increase in total cholesterol, LDL, urinary proteins,
glucose and creatinin elimination speed while a reduction in triglycerides, HDL, serum glucose, bilirubin and
transaminases activity were noted. An increase in liver and heart relative weights was observed.
Histopathological analysis revealed urinary tract constriction, liver vascular constriction and heart, lungs,
ovaries and testes necrosis. The study provides valuable data on the acute and sub-acute oral toxicity of H.
madagascariensis that could be very useful for future assay.

INTRODUCTION

these remedies. There is now growing evidence that many herbal

Humans have developed knowledge and optimized the
use of plants for thousands of years according to their
intelligence, genius, understanding of health, diseases and
relationship with the environment (Bouiddouh, 2012). These data
are nowadays the basis of several scientific experiments which
attest pharmacological properties of extracts derived from plants.
The increase in number of users as oppose to the scarcity of
scientific evidence on the safety of the medicinal plants have
raised concerns regarding toxicity and detrimental effects of
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medicines do cause serious toxicity to their users (Aguianaga et al.,
2014; Naidu et al., 2014). Although the pharmacological properties
of plant extracts are continuously been established, their safety
must be studied thoroughly to maximize their benefits to mankind.
H. madagascariensis is a well-known plant in Cameroon where
different parts are highly valued for the treatment of diverse
human diseases including anemia, jaundice, bleeding, gonorrhea,
malaria, asthma, liver diseases, diabetes, pancreatic and biliary
problems (Nicolas, 2012; Adeneye et al., 2008). Previous studies
on this plant involving bark or leaves revealed antihelminthiase
properties (Koné and Kamanzi, 2006), antimalaria (Manzo, 2012),
antidiabetic (Mangambu, 2014) and antimicrobial activities
(Etchike et al., 2011). The antimicrobial properties of H.
madagascariensis stem bark of methanol extract are well known.

© 2017 Rebecca Madeleine Ebelle Etame et al. This is an open access article distributed under the terms of the Creative Commons Attribution License -
NonCommercial-ShareAlikeUnported License (http://creativecommons.org/licenses/by-nc-sa/3.0/).
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However, the extract has not yet been subject to
toxicological studies. Recent studies revealed side effects of the
leaves extract of this plant on liver cells and lipid metabolism. The
present study was therefore designed to investigate the safety of
methanol extract from stem bark of H. madagascariensis.

MATERIALS AND METHODS

Plant material

H. madagascariensis bark used in the experiment was
collected at Kalla’s mountain in June 2014, in the Centre Region
of Cameroon. The identification of this plant was done at the
National Herbarium of Cameroon, compared to the reference
sample number 4224 HNC.

Experimental animals

Twenty female Wistar rats aged between 8 and 12 weeks,
weighing 100-150 g were used for acute toxicity study. For sub-
acute toxicity study, fifty Wistar rats (25 males and 25 females)
aged between 8 and 12 weeks, weighing 150-200 g were used. All
these animals were purchased at the Laboratory of Animal
Biology, University of Yaoundé | and acclimatized for two weeks
prior to experiments. These animals were fed daily with a standard
rat diet. They had free access to drinking water and were
maintained at 12 hours cycle day and night conditions. The
animals were kept in a room with temperature maintained at
22+2°C. The studies were conducted according to the ethical
guidelines of Committee for Control and Supervision of
Experiments on Animals (Registration no. 173/CPCSEA, dated 28
January, 2000), Government of India, on the use of animals for
scientific research.

Plant extract preparation

H. madagascariensis barks once collected was cut into
small pieces, dried 30 days at room temperature and then ground
to yield a powder. 250 g of powder was macerated in 250 ml
methanol over 48 hours, filtered through Whatman paper N°1 and
further concentrated using rotary evaporator at 65°C. The extract
obtained was placed in an oven 48 hours at 40°C to remove
residual solvent, then weighed and stored at 4°C.

Acute toxicity study

The oral acute toxicity of H. madagascariensis bark
extract was performed according to OCDE protocols (OCDE,,
2008). The test was performed on 10 rats divided into two groups
of 5 animals, comprising one control and one test group. These
animals were fasted 15 hours then weighed and treated by
esophageal gavage. Animals in the control group received 5%
dimethylsulfoxide (DMSO) and those of the test group were given
a unique dose of H. madagascariensis extract; 5000 mg/kg b.w.
Upon treatment, these animals were fasted for additional 3 hours.
During this period, signs of toxicity including sensitivity to pain,
noise, tail state, stool appearance and mobility were noted.
Furthermore, death was monitored 14 days following treatment.

Sub-acute toxicity study
Experimental design

The sub-acute toxicity study was conducted according to
the OCDE guidelines (OCDE,, 2008). Briefly, 50 rats, including
25 males and 25 females were divided into 5 groups of 10 animals.
Group 1; control group received 5% DMSO. Group Il and Il
received 200 and 400 mg/Kg b.w plant extract respectively. Group
IV and V received 800 mg/Kg b.w extract. The administration was
done daily over a period of 28 days by esophageal gavage for
Group | to Group IV. Following 28 days plant extract
administration, Group V (satellite) was fed under the same
conditions for additional 15 days. During the experiment, animals
were weighted every two days and signs of toxicity were observed
weekly.

Sample preparation

Animals were subjected to 24 hours food and water
fasting and urines were collected, centrifuged at 3000 rpm for 10
minutes and stored at -80°C. They were further anesthetized
intraperitoneally with ketamine (50 mg/kg) and blood was
collected into EDTA and dry tubes by cardiac puncture. Blood in
dry tubes was allowed to clot for 6 hours then centrifuged at 3000
rpm for 15 minutes. The serum was removed and stored at -80°C
for biochemical assays.

Animals were further dissected and organs such as liver,
heart, kidney, lung, testes ovaries collected, weighed and relative
organ weights were evaluated. Part of each organ was used for
protein analysis and maintained at ambient conditions in
9%formalin-NacCl solution for histological analysis.

Hematological analysis

Hematological parameters; white blood cells, red blood
cells, hematocrit, platelets, hemoglobin, neutrophils, basophils,
eosinophils, lymphocytes, monocytes, mean corpuscular
hemoglobin ~ (MCH), Mean  Corpuscular  Hemoglobin
Concentration (MCHC) and Mean Corpuscular Volume (MCV)
were analyzed using automaton hematology (PENTRA X 80).

Biochemical parameter analysis

Biochemical parameters including creatinin clearance,
glucose, proteins, ALT, AST, total cholesterol, triglycerides, HDL
cholesterol, LDL cholesterol, total bilirubin and urea were
analyzed in serum while urea, creatinin, glucose and protein
concentration were evaluated in urine. These analyses were
performed using commercial kits (Hospitex Diagnostics std,
Roma, Italia).

Histological analysis

A piece of each organ was fixed in 10% formalin and
embedded in paraffin. 5 to 6 mm portion of each piece was
routinely stained with haematoxylin and eosin, and examined
under a light microscope (Olympus CHO02) (Mouokeu et al., 2011).
Any alteration relative to control was noted.
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Statistical analysis

Results were presented as mean * standard deviation. For
each parameter, the one way ANOVA was used to detect
significant differences between groups, followed by Waller
Duncan test (p < 0.05).

RESULTS

Acute toxicity

Rats treated with the methanol stem bark extract of H.
madagascariensis showed behavior change including decreased in
sensitivity to pain, noise and locomotion. No death was noticed
within the treated animals. The oral LDs, of H. madagascariensis
methanol stem bark extract is therefore greater than 5000 mg/Kg
b.w.

Sub-acute toxicity
Body weights

The H. madagascariensis extract in sub-acute
administration caused weight loss in animals of both sexes at 800
mg/kg (data not shown).

Relative organ weight

H. madagascariensis methanol extract in sub-acute
treatment over 28 days revealed no change in the relative weight
of kidney, lung and ovaries (Table 1). However, there was an
increase in relative liver (200 mg/Kg), heart (800 mg/kg) and
testes (400 mg/kg) weight.

Hematological parameters

H. madagascariensis methanol extract in sub-acute
treatment induced an increase in white blood cells in males and
females (200 mg/kg), Mean Corpuscular Volume (MCV),
eosinophils and a decreased in red blood cell, platelet content,

neutrophils and monocytes from 200 mg/kg in both sexes.
However, no effect on hematocrit, hemoglobin, Mean Corpuscular
Hemoglobin (MCH) and Mean Corpuscular Hemoglobin
Concentration (MCHC) regardless of dose and sex was observed.
Decrease in neutrophils tends to standardize 15 days after
treatment.

Biochemical parameters

Daily oral sub-acute treatment with H. madagascariensis
extract induced an increase in total cholesterol, LDL cholesterol
(in both males and females from 400 mg/kg) and a decrease in
HDL cholesterol and triglycerides concentrations from 400mg/kg
(Table 3). In addition, the extract caused a decrease in ALT and
AST activity, total bilirubin concentration and an increase in
serum protein levels in animals of both sexes at 200 and 400
mg/kg.

In addition, there was an increase in creatinin clearance,
serum glucose, urinary protein concentration and a decrease in
urea serum level in animals of both sexes. This increase was
associated with increased urinary excretion of glucose and protein.
In addition, the extract led to decrease kidney, heart, lungs, testes
and ovaries protein levels in male and female. However, total

cholesterol, HDL cholesterol, wurine and serum glucose
concentrations tend to become normal 15 days following
treatment.

Histological studies

Histological analysis of rat organs treated with H.
madagascariensis extract revealed early vascular congestions of
the liver, more developed in females than in males. At the level of
the kidney, a narrowing of the urinary tract and expansion of
mesangium was observed. In addition, necrosis of the
cardiac muscle fibers, lungs, ovaries and testes were also noted
(Figurel).

Table 1: relative weights (mg/g b.w.) of rat’s organs in sub-chronic toxicity of methanol extract of bark of H. madagascariensis as a function of doses and sexes.

Sex Doses (mg/kg) Liver kidney Heart Lung Testicules/ovaries

Control 2.42+0.17° 0.30+0.04° 0.35+0.03" 1.02+0.25% 0.440.10°

200 2.53+0.21° 0.28+0.17° 0.34+0.04 0.86+0.09° 0.39+0.17°

2 400 2.48+0.28° 0.27+0.01° 0.36+0.02" 1.04+0.23* 0.72+0.03°
= 800 2.23+0.81° 0.28+0.01° 0.38+0.1% 0.87+0.14° 0.40+0.12°
Satellite 2.85+0.72° 0.34+0.17° 0.40+0.09° 0.94+0.14° 0.43+0.16°

Control 2.99+0.66" 0.31+0.02° 0.39+0.03° 0.90+0.24° 0.03+0.00°

° 200 4.01+0.34° 0.31+0.03° 0.40+0.00° 0.79+0.08° 0.04+0.01°
g 400 2.84+0.11° 0.31+0.00° 0.38+0.04° 1.040.27% 0.03+0.00°
e 800 3.04+0.04® 0.35+0.00° 0.42+0.01° 0.89+0.13° 0.03+0.00°
Satellite 2.49+0.06" 0.32+0.04° 0.39+0.03° 0.95+0.05° 0.03+0.00°

Data are expressed as mean + S.E.M. n=5. Values for a given sex in a line followed by same letter as superscript are not significantly different according to Waller

Duncan’s multiple comparison test (P<0.05).
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Table 2: Hematological parameters of rats in sub-chronic toxicity of methanol extract of H. madagascariensis as a function of doses and sexes.
DMSO 200 400 800 Satellite
WBC (cells/mm®) 6560.00+1971.80° 18320.00£2629.06°  15960.00+1485.93% 13760.00+328.63" 9000.00+2738.61°
RBC(cells/mm®)x10° 5.33+65612.49* 4.89+547.72° 4.87+1.02° 4.96+43280.48" 4.72+4.79°
Hematocrit (%) 47.60+5.68° 45.60+3.28° 48.8+4.816° 47.00+3.46° 45.6+2.88°
Plaquette (cells/mm®) 651800.00+53129.08*  153200.00+836.66"  156400.00+4929.50° 160000.000.00° 152000.00+1870.82°
Hemoglobin (g/dl) 16.42+1.28° 15.4620.50° 14.94+0.3286° 15.66+1.16 15.18+0.98°
@ Neutrophils (cells/mm?) 18132.00+1522.66° 5545.60+534.57° 7600.00+646.31° 6600.00+£919.02™ 16579.20+1397.78°
£ Basophils (cellssmm?) 0.00£0.00* 0.00£0.00° 0.00£0.00° 0.00+0.00° 0.00+0.00°
Eosinophils (cells/mm?) 65.60+19.71° 276.80+70.10° 148.40+19.71° 137.60+3.28" 90.00+27.38%
Lymphocytes (cells/mm?) 5424,00+131.45° 6456.00+142.40™ 6984.00+1971.80" 10608.00+43.81° 6960.00+0.00°
Monacytes (cells/mm®) 244.00+58.56° 121.60+39.55™ 155.60+19.71° 137.60+3.28" 90.00+27.38°
MCH (pg) 29.60+0.54° 30.400.54° 29.40+2.19° 30.400.54° 30.200.83"
MCHC (g/dl) 33.3240.10° 33.18+0.16° 33.24%0.05° 33.280.10° 33.25+0.21°
MCV () 87.60+0.54" 92.80+1.09° 92.0020.00° 91.40+1.34° 91.2041.09°
WBC (cells/mm®) 11400.00£979.79° 19280.00+657.26°  11200.00+1095.44°  15200.00+1643.16" 16000.00+0.00°
RBC (cells/mm®)x10° 6.02+2.93° 6.17+3.85° 5.76+1.07® 5.33+3.01® 4.94+3.80°
Hematocrit (%) 47.0045.61% 53.2+1.64° 51.246.57° 47.8+1.64® 44.6+2.19®
Plaquette (cells/mm®) 282000.00+10954.45*  154000.00+447.21°  155000.00+1095.44"  161000.00+8763.56" 153000.00+2738.61°
Hemoglobin (g/dl) 16.54+0.21% 17.46+0.55% 16.24+2.24® 15.90+0.54% 14.86+0.76°
@ Neutrophils (cells/mm?) 5240.00454.77° 4204.80+280.43" 1843.20+324.25" 3140.00+350.54° 5462.40+468.85°
€  Basophils (cells/mm®) 0.00£0.00* 0.00£0.00* 0.00£0.00° 0.00+0.00° 0.00+0.00°
$  Eosinophils (cells/mm®) 221.60+8.76° 82.00+16.43° 116.00+10.95° 152.00+16.43" 163.60+3.28"
Lymphocytes (cells/mm?) 8162.40+686.84™ 5260.00+492.95 8984.00+1194.03" 11792.00+1960.84° 10452.80+146.78%
Monocytes (cells/mm?) 240.80+17.52° 82.00+16.43° 105.20+1.30° 152.00+16.43" 162.48+3.28°
MCH (pg) 28.20+0.83" 27.40+0.54° 28.20+1.09° 29.00+1.00° 29.00+1.00°
MCHC (g/dl) 33.22+0.14° 33.20+0.08" 33.22+0.00° 33.15+0.00° 33.23+0.00°
MCV (fl) 86.60+1.34° 85.80+1.64° 85.80+3.83" 89.60+2.19° 89.20+4.38°
Data are expressed as mean + S.E.M. n=5. Values for a given sex in a line followed by same letter as superscript are not significantly different according to

Waller Duncan’s multiple comparison test (P<0.05). MCH= mean corpuscular hemoglobin, MCHC =Mean Corpuscular Hemoglobin Concentration MCV

=Mean Corpuscular Volume
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The organs of the rats exposed to H. madagascariensis extract showed: Light vacuole-like space (L) and congestions in liver(C); congestion of glomeruli and
widening of the urinary space, normal heart, lungs, testes and ovary. Histological analysis of the organs of the control rats showed normal structure: hepatocytes
(h),central veine (cy), bronchial epithelium (be), glomerular (g), distal convoluted tubules (dc), proximal convoluted tubuled (ps), urinary space (u,) membrane,
muscle fiber (mg), nuclei (n), spermatozoa (s), seminiferous tubules (sy), follicle (f), oocyte (0)

Fig. 1: Histology of rats organs exposed to sub-acute oral treatment of H. madagascariensis methanol stem bark extract

Table 3: Biochemical parameters of rats in sub-acute toxicity of methanol stem bark extract of H. madagascariensis.

Dose (mg/Kg) Control 200 400 800 Satellite
Serum creatinine (mg/dl) 2168.29+430.65% 1490.00+138.88" 2112.70+77.04° 1968.14+141.52% 2001.50+0.00°
Creatinine clearance(mg/dl) 0.0021+0.00022% 0.0033+0.00014% 0.0045+0.00018° 0.0057+0.00433° 0.0017+0.00002°
Total cholesterol (mg/dl) 60.81+5.46° 57.37+9.11° 77.97+4.70° 73.07+6.43% 79.59+11.47°
HDL cholesterol (mg/dI) 31.35+3.58° 24.0145.92% 20.62+2.55° 22.57+1,52% 28.96+0.91%
LDL cholesterol (mg/dl) 16.47+0.19° 18.60+1.29° 47.74+2.72° 30.76+1.08° 28.41+0.89°
Triglycerides (mg/dl) 68.25+3.38° 69.90+5.65° 61.25+2.85° 41.93+3.28° 28.76+10.50°
ALT (U/L) 44.81+2 67° 32.80+4.06" 18.62+1.11° 34.92+2 46" 45.98+3.63°
AST (U/L) 58.49+3.70° 235746.17° 48.01+8.64° 80.12+0.63° 76.4741.95°
Serum protein (mg/dl) 5.01+0.58° 6.58+0.97° 6.64+0.12" 8.28+0.38° 6.82+0.13°
2 Urinary protein (mg/dl) 0.08+ 0.00° 0.08+0.001° 0.10% 0.00° 0.06 0.00° 0.07+0.00°
s Serum glucose (mg/dl) 29.16+7.01° 29.36+2.24° 32.5345,05% 42.85+5.76° 41.04+1.59°
Urinary glucose (mg/dl) 40.7945.67° 51.66+1.29° 70.23+7.60° 68.05+4.81° 65.49+11.51°
Serum urea (mg/dl) 55.51+22.95™ 72.06+11.33° 59.31+13.22% 40.00412.27° 18.96+4.72°
Urinary urea (mg/dl) 596.20+35.84° 863.79+9.44° 845.8648.49° 748.27+42 49" 763.1033.99"
Bilirubin (mg/dl) 0.44+0.01% 0.00+ 0.00° 0.00% 0.00° 0.00% 0.00° 0.00% 0.00°
Hepatic proteins (mg/g) 68.31+3.45° 69.9+5.65% 61.58+2.44° 42.28+3.77° 28.76+10.5°
Kidney proteins (mg/g) 0.47+0.04% 0.40+0.20° 0.410.11° 0.410.02° 0.40%0.02"
Heart proteins (mg/g) 0.19+0.15" 0.17+0.01™ 0.160.04™ 0.25+0.07° 0.26+0.18°
Lung proteins (mg/g) 2.53+0.21° 1.53+0.22" 1.54+0.41° 1.63+0.38" 1.88+0.46"

Testes proteins (mg/g) 0.40+0.02° 0.25+0.14° 0.20+0.00° 0.15+0.05° 0.12+0.14¢
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Serum creatinine (mg/dl) 1367.69+141.52° 2001.50+0.00° 1901.43+518.93% 1601.20+283.05° 1801.35+188.70°
Creatinine clearance (mg/dl) 0.0017+0.00016° 0.0013+0.00015° 0.0015+0.00005° 0.0005:0.00002° 0.0006:+0.00000°
Total cholesterol (mg/dI) 55.35+4.30° 55.35+4.,05° 75.35+1.42° 76.82+1.73° 51.07+1.48°
HDL cholesterol (mg/dI) 31.98+6.46° 17.18+1.49" 14.89+0.76" 15.00+0.56" 33.80+1.12°
LDL cholesterol (mg/dI) 16.45+1.25° 18.01+0.20° 45.17+0.65° 28.14+0.58° 27.64+1.54°
Triglycerides (mg/dl) 68.69+9.17° 69.33+2.74° 61.12+1.67° 42.95+3.31° 28.76+2.02°
ALT (U/L) 45.23+2.23° 46.26+1.23° 28.806.17° 32.610.78° 48.38+0.68°
AST (U/L) 52.14+2.13% 48.45+3.30° 57.58+2.11° 96.030.00° 73.88+4.38"
° Serum proteins (mg/dl) 6.53+0.87" 8.66+0.39° 6.70+1.35® 6.48+1.20° 5.82+0.21°
g Urinary proteins (mg/dl) 0.07+0.00° 0.06+0.01™ 0.08+0.00° 0.100.02° 0.05+0.00°
g Serum glucose (mg/dl) 23.4046.17° 19.64+1.96" 43.55+0.69° 48.80+0.42° 46.96+2.01°
Urinary glucose (mg/dl) 10.39+1.80° 8.73+1.37° 37.14+10.65° 30.07+4.78° 41.66+12.60%
Serum urea (mg/dl) 50.00+4.72° 26.55+0.94° 37.93+0.00° 31.030.00° 25.51+2.83%
Urinary urea (mg/dl) 336.55+2.83° 681.03+109.87° 983.79+76.49° 667.24+99.15" 895.51+79.32°
Bilirubin(mg/dl) 0.70+0.070° 0.00+0.00" 0.00+0.00" 0.00+0.00" 0.00+0.00°
Hepatic protein (mg/g) 68.69+9.17° 69.33+2.74° 48.50+0.70° 89.14+0.53 76.00+7.27%
Kidney proteins (mg/g) 0.90+0.04° 0.37+0.01™ 0.43+0.12° 0.31+0.07° 0.30+0.01°
Heart proteins (mg/g) 0.36+0.02° 0.22+0.01° 0.11+0.05° 0.02+0.00¢ 0.09+0.04°
Lung proteins (mg/g) 2.49+0.61° 0.54+0.08" 0.66+0.05" 0.51+0.00° 0.60+0.15°
Ovary proteins (mg/g) 6.09+0.17° 3.52+0.56" 3.44+0.00° 2.04+0.00° 0.57+0.02¢

Data are expressed as mean + S.E.M. n=5. Values for a given sex in a line followed by same letter as superscript are not significantly different according to Waller
Duncan’s multiple comparison test (P<0.05). ALT=alanine transaminase; AST=Aspartate transaminase; HDL=high density lipoprotein; LDL=low density

lipoprotein.

DISCUSSION

The administration of H. madagascariensis bark
methanol extract by oral route at 5000 mg/kg did not result in any
death; thus, the LDs, is greater than 5000 mg/kg. The extract can
be considered as almost non toxic for single administration by oral
route (Delongeas et al., 1983). However, signs of toxicity were
observed within 3 hours following administration including
decrease sensitivity to stimuli (pain and noise) and reduced
mobility. The decrease in sensitivity to stimuli could result from
nerve damage by desensitizing nerve receptor cells (Bep, 1986)
while decrease mobility may reflect the sedative or tranquilizing
effect of the extract (Gatsing et al., 2005).

In sub-acute treatment, H. madagascariensis extract
resulted in animals of both sexes an increase in white blood cell
counts at 200 mg/Kg particularly eosinophils and lymphocytes. An
increase in these parameters may indicate the activation of the
immune system, inflammation, necrosis or a malignant infection
(Marieb and Hoehn, 1999). Low neutrophils and monocytes levels
were observed from 200 mg/kg in animals of both sexes. Similar
results were observed with lymphocytes and eosinophils beyond
200 mg/kg on females. The decrease of these parameters conveys
the adverse effect of the extract on the latter. Eosinophils and
neutrophils are involved in innate immunity mechanisms.
Eosinophils are activated in response to parasites aggression and
allergic reactions. Neutrophils are involved in the process of
phagocytosis and inflammatory reaction (Lewis et al., 2011). The
H. madagascariensis extract could therefore compromised innate
immune response by either inhibiting any of the steps of the
differentiation of these cells or act directly on the cells.

A decrease in red blood cell levels in males and females
was observed. Red blood cells are involved in the transport of
respiratory gases within the body and in the maintenance of acid-
base balance. A decrease in their rate could result in hypoxia or

myocardial infarction (Marieb and Hoehn, 1999). However,
hemoglobin concentration, the more sensitive parameter to detect
anemia was not affected. Therefore the administration of this
extract could not present a risk of anemia. Additionally, H.
madagascariensis extract caused a decrease in blood platelet levels
in both sexes. Platelets are small irregularly shaped fragments
which freely circulate in blood. They are involved in the clotting
process and their reduction could result in increased bleeding risk
(Alberts et al., 2007).Thus, the methanol extract of H.
madagascariensis bark could therefore have anticoagulant
properties.

An increase in the total cholesterol concentration, LDL
cholesterol and a decrease in triglycerides and HDL cholesterol
concentrations from 200 mg/kg were observed in animals of both
sexes. These indicate a disturbance of lipid metabolism following
the administration of methanol extract of H. madagascariensis in
sub-acute treatment. Additionally, H. madagascariensis extract
could therefore have hyperlipidemic property at high-dose. This
could lead to heart disease risk, as it is well established that LDL
cholesterol promotes the development of fatty deposits and
atheroma on the arteries leading to cardiovascular disease.
Previous studies on toxicity study of H. madagascariensis aqueous
leaves extract by oral route revealed hyperlipidemic properties up
to 200 mg/kg (Kengni et al., 2016).

There was a decrease in glycaemia at 200 mg/kg and
increase glycaemia and glycosuria from 400 mg/kg in animals of
both sexes was observed, indicating the risk of developing diabetes
after prolonged use at high doses of the H. madagascariensis
methanol extract. These results are in line with Maffo, (2007) who
reported hypoglycemic properties of H. madagascariensis leaves
at 200 mg/kg.

A decrease in transaminase activity from 400 mg/kg was
recorded. Transaminases are tissue enzymes, catalyzing the
transport of alpha-amino groups of alanine and aspartic acid at the
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alpha-ketoglutaric acid. They are synthesized in the cytoplasm and
released into circulation when cells are damaged (Ozturk et al.,
2009). The activity of these enzymes is elevated in case of
myopathy or myocardial infarction. ALT is more specific to liver
damage, while the AST are slightly more sensitive (Peirs, 2005).
The decreased activity of these enzymes could express the
hepatoprotective property (Peirs, 2005). These results are in line
with Adeneye et al. (2008) who reported that pretreatments with
100 - 500 mg/kg of H. madagascariensis agueous roots extract
significantly attenuated the elevations of ALT, AST and other
biochemical parameters in acute and repeated dose acetaminophen
induced hepatotoxicity in rats. But, Kengni et al. (2016) and Biapa
et al. (2012) results stated hepatoxicity of aqueous leaves and
hydroalcoholic bark extract of H. madagascarienis respectively.
This poses the choice of medicinal plant part and extraction
solvent for a medical operation. Moreover, a need for
standardization of plant extracts since phytochemical composition
varies according to external factors including climate, soil and
time.

Bilirubin is a yellow pigment which results from
degradation of hemoglobin and other heme proteins (cytochromes,
catalase ...). Its abnormal accumulation in blood and tissues lead to
jaundice. The cancellation of the concentration of total bilirubin
from 200 mg/Kg in the treated animals might suggest the activity
of the extract against liver cirrhosis and severe hepatitis. The
results obtained fit with hepatoprotective effect observed and
histological analysis sections of the liver which revealed vascular
congestion that could be assign to a vasoconstrictor action of the
extract on blood vessel walls or stress of the animals during
sacrifice. However, these results are contrary to those reported by
Kengni et al. (2016) who found increase in serum transaminases
activity when administering aqueous extract leaves of H.
madagascariens in sub-acute treatment by oral route.

Increase in proteinuria and glycosuria from 400 mg/kg in
animals of both sexes was noted. In Parallel to these effects,
extract spawned an increase in the rate of elimination of creatinin
from 200 mg/Kg not associated with increase serum creatinin. On
the other hand, the decrease in serum urea level associated with an
increased urinary elimination was observed. Moreover, the
analysis of histological sections of the kidneys revealed a
narrowing of the urinary tract. These activities reflect each, an
improvement in renal function following administration in sub-
acute treatment with the extract of H. madagascariensis.
Consequently, the methanol extract of H. madagascariensis stem
bark may inhibit tubular reabsorption of these molecules.

The increase in serum protein levels associated with
decreasing levels of some organelle proteins including kidneys,
lungs, ovaries and testes could be a glint of the toxic effect of
methanol extract of H. madagascariensis on these organs. The
results are in line with histology which revealed necrosis.

Toxic effects observed in hematological parameters
(neutrophils and eosinophils), biochemical parameters (HDL
cholesterol) and histology of liver and kidney in both sexes were

remedied 15 days after treatment, suggesting possible reversibility
of the toxic effects of the extract.

CONCLUSION

The methanol extract from the stem bark of H.
madagascariensis administered orally has a LDs, higher than 5000
mg/kg in acute toxicity and hence is practically not toxic. In sub-
acute treatment, increase in the number of lymphocytes and
eosinophils was observed while a decrease in the number of
polynuclear neutrophils, monocytes, red blood cells and platelets
was noted. Biochemical parameters analysis showed an increase in
total cholesterol, LDL cholesterol, glycaemia and glycosuria, and a
decrease in triglycerides, HDL cholesterol, bilirubin and
transaminases activity. However, an increase proteinuria,
glucosuria and speed of elimination of creatinin were also
observed. Histological study revealed a beginning of vascular
congestion in the liver, a narrowing of the urinary tract and
expansion of mesangium in kidney, necrosis of cardiac muscle
fibers and sexual organs. This study provides valuable data on the
acute and sub-acute oral toxicity profiles of H. madagascariensis
stem bark that should be very useful for any future in vivo and
clinical studies of the stem bark of this plant in medicine.
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