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Introduction

The use of traditional and complementary medicine is becoming
widely popular both in the developing as well as in the developed
nations for treatment of various diseases. Herbal medicine or
phytomedicine is recognized as the most common form of
alternative medicine . The increasing cost, non-availability of
modern drugs and limited access to adequate health care have
compelled about 80 % of the world population to use herbal
prescriptions and natural remedies for primary health care %,
Herbal based medications are often considered to be safe as they
are natural and free from side effects °'. Many chemicals that have
been shown to be toxic are constituents of plants that form part of
the human diet ). No drug should be used clinically without its
clinical trials and toxicity studies ©°!. Pre-clinical toxicity studies of
herbal medicines are essential to identify the safety and the
determination of dose level that could be used subsequently ©°'.
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Ricinodendron rautanenii Schniz. (Euphorbiaceae), is a
plant widely distributed in subtropical Africa, from the border of
northern Namibia and Angola, stretching through southern and
western parts of Zambia, Botswana, northwest and central
Zimbabwe, Mozambique and South Africa /. In traditional
medicine, various parts of this plant (roots, leaves, stems and bark)
have been commonly used for treatment of stomachache, skin
diseases, fever, cancer, measles and sores ©'%**?l Ethnobotanical
surveys not yet published in some Cameroonian tradipraticians
revealed the use of R. rautanenii for the treatment of hypertension.

In spite of the wide ethnotherapeutic applications of the
plant, there is no literature information related to the safety limits
of Ricinodendron rautanenii aqueous extract in traditional
medicine. Thus, in the present study, we evaluated the acute and
subacute oral toxicity of the aqueous extract from the stem bark of
Ricinodendron rautanenii in Wistar rats.
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Materials and methods

Chemicals reagents

Enzymatic and colorimetric reagent Kits for determination of
alanine aminotransferase (ALT), aspartate aminotransferase (AST),
creatinine, bilirubin, urea, total cholesterol, HDL-cholesterol,
triglyceride and total protein were purchased from SGMlItalia. All
other chemicals and solvents used throughout this study were
purchased from Sigma-Aldrich, Germany.

Animals

Young female Wistar rats (120-150 g) were used for acute toxicity
and adult Wistar rats of both sex (150-180 g) were used for the
subacute toxicity. The animals were housed in colony cages, in the
animal house of the University of Douala, Cameroon. They
received a diet and tap water ad libitum. The experimental protocol
was approved by the Institutional Ethic Committee of the
University of Douala (N°2040 CEI-UDo/06/2019/T) in accordance
with the guidelines for the care and use of Laboratory Animal use.

Plant material and extraction

Ricinodendron rautanenii was collected in Tikar country, West
Region-Cameroon in December 2017, identified by M. Tacham, a
botanist, and voucher specimen under the number 0028/OU/LBOV
has been deposit at the Laboratory of plant organisms. The stem
bark of Ricinodendron rautanenii were cut out, dried in the shade,
and then crushed. One hundred grams (100 g) of powder were
extracted by infusion in 1 liter of boiled distilled water for 20
minutes. After filtration through Whatman filter paper N°.3, the
filtrate was evaporated at 400C using an oven, yielding 1.21 g
powder (w/w: 1.21 %).

Acute assay

The in vivo acute toxicity studies of Ricinodendron rautanenii
stem bark extract were conducted according to the protocols
described by the OECD guideline 423 [ with a slight
modification. The overnight fasted (water ad libitum) female rats
was distributed into 3 groups of 3 rats each. A first group (control)
received distilled water. The second group received by gavage a
unique dose of the extract at 5000 mg/kg and the third group
received the same dose of extract with 48 hours interval. Following
administration, animals were observed for signs of toxicity, body
weight change and mortality, with attention given during the first 4
hours, and daily thereafter, for a total of 14 days. Neither food nor
water was given up to 4 h after extract administration.

Subacute toxicity

The experiment was conducted according to the protocol described
by OECD Guideline 407 . Sixty rats of both sexes were divised
into 6 groups (n = 10 animals/group, 5 males and 5 females). Four
different doses of R. rautanenii (6, 20, 40 and 80 mg/kg) were
administered per group, orally (gavage), daily for 28 consecutive
days. The control group receive only vehicle (distilled water).
Another group (Satellite) received the maximum dose of 80 mg/kg
of plant extract for 28 days and remained untreated for 14 more
days. It is important to use a satellite group for the observation of
reversibility, persistence, or delayed occurrence of toxic effects
related to the administration of the test substance. During the
treatment, daily body weight, food and water consumption, and
possible signs of toxicity were observed and recorded. At the end
of experiment (28" days and 42" days), all the rats were
anesthetized under diethyl ether, and their blood samples were
collected by retro orbital punction for hematological and
biochemical analyses.
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Hematological analysis

A small amount of blood samples collected into sample tubes
containing ethylene diaminotetra acetic acid (EDTA). The tubes
were shaken gently to mix up the blood with EDTA and prevent
clotting. For hematological analysis, red blood cell (RBC), white
blood cell (WBC), differential leukocyte cells (lymphocyte,
monocyte, granulocyte), hemoglobin concentration (HGB),
hematocrit (HCT), mean corpuscular hemoglobin concentration
(MCHC), mean corpuscular hemoglobin (MCH), and mean
corpuscular volume (MCV) were measured using an automatic
hemocyte analyser (Urit, 3000).

Biochemical parameters

At the end of the treatment, blood samples were collected on
anesthetized rats under diethyl ether by retro orbital punction in dry
tubes, centrifuged at 3000 rpm for 15 min to obtain serum which
was stored at -20°c for biochemical analysis; aspartate
aminotransferase (ASAT), alanine aminotransferase (ALAT),
creatinine, bilirubin, urea, total cholesterol, HDL-cholesterol,
triglyceride, and protein total (SGMltalia Kits).

The kidneys and liver were identified and carefully
dissected out after rinsing in normal saline, representative
fragments of kidney and liver, were crushed with Tris-HCI solution
(20 %) and the supernatant obtained after centrifugation at 3000
rpm for 30 min was used for the determination of the tissue
biochemical parameters (AST, ALT, creatinine, bilirubin and urea).

The biochemical parameters were determined using
specific kits (SGMItalia) by measurement of the optical density of
the reaction products at the corresponding wave lengths with a
spectrophotometer.

Histopathological analysis

The others representative fragments of kidney and liver, were
subsequently fixed in a 10 % solution of buffered formalin (pH 7.4)
and enclosed in paraffin for histopathological analysis. Five-
micrometer sections were obtained and colored with hematoxylin—
eosin for evaluation under a optical microscope.

Statistical analysis

The results were expressed as means + standard error of the mean
(SEM). The comparisons within the experimental groups were
performed using One-way analysis of variance test (ANOVA)
followed by Dunnett’s Multiple Comparison Post test. P values less
than 0.05 and 0.01 were considered significant.

Results

Acute oral toxicity

General behavior

On the 14 days treatment with the dose (5000 mg/kg) of R.
rautanenii stem bark extract, all the female in two groups tests
were survived throughout the entire study period. Cage side
observations did not record any behavioral changes such as tremor,
convulsions, salivation and lethargy during the first four hours after
treatment. No change in feces, and body coat aspect, locomotion
and reactivity to noise were observed. After 24 h, there was no
mortality recorded in treated groups.

Weekly body weight

The mean of rats’ body weight was measured daily for 14
consecutive days. The treatment of rats with plant extract
significantly (p <0.01) increased the body weight by 11.73 % and
9.11 % at the 7 and 14 days of treatment respectively, when
compared to the group treated with distilled water only (Fig. 1).
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Fig.1: Effect of R. rautanenii extract on body weight in acute toxicity. Each bar represents the means £ SEM; n = 5; **p <0.01:

significant difference compared to the control group.

Organ relative weight and histhopathology

A relative organ weight of rats was determined at the end of acute
toxicology test period (14 days). There was no statistical difference
in the organ’s relative weights (liver, kidney, lungs, heart, aorta and

spleen) between treated and control groups (Table 1). No
abnormality (color, size, shape and texture) was found in the same
organs at necropsy.

Table 1: Effect of extract on relative weight of organs (g/100 g of body weight) in acute assay

Relative weight of organs (g/100 g of body weight)
Treatment Doses Heart Kidneys Lungs Spleen Liver Aorta
Control 10 ml/kg 0.30 £0.02 0.90 £0.02 0.82 +0.09 0.31+0.01 314+0.11 0.05+0.01
R. rautanenii | 5000 mg/kg 0.35+0.03 0.90 £0.01 1.20+0.21 0.32+0.03 3.81+0.31 0.10+0.02

Data represent the mean + SEM; n = 5; R. rautanenii= Ricinodendron rautanenii.

Subacute oral toxicity

Body weight food and water consumption

No deaths and unusual changes in behavior or locomotor activity
were recorded and no signs of intoxication were observed during
the 28 days of treatment. From day O to day 28, the increasing of
the body weight of rats of both sexes in all the groups was
observed. This variation was not significative between the control
group and the experimental groups. However, significant variation
of the body weigtht was observed on the 7th day of treatment at all
the doses tested. This maximum increase reached 12.77 % (p
<0.01) at a dose of 80 mg/kg compared to control group (Table 2).

The relative organ weights showed no significant differences
between treated and control group (Table 3).

The amount of food and water consumed was measured
daily from the quantity of food and water supplied and the amount
remaining after 24h.Values for consumption are based on total
intake and average relative body weight of the preceding time
interval. Water consumption as well as food intake in all groups
presented no significant variation between the experimental group
and control group.

Table 2: Effect of the aqueous extract of Ricinodendron rautanenii on body weight

Body weight ()
Female Dose (mg/kg) | DayO Day7 Day14 Day 21 Day 28 Day 35 Day 42
Control - 141.0+0.6 | 163.2+18 164.0+0.9 | 188.0+25 | 188.4+42
R. rautanenii | 80 163.2+3.0 | 175833 182.6+4.6 | 187.2+59 | 190.0+54
R. rautanenii | 40 165.8+2.1 | 188.0£3.1" 196.6 £35 | 200.2+34 | 2088+5.0
R. rautanenii | 20 156.2+16 | 180.8 17" 189.0+3.0 | 190.0+29 | 1976+42
R. rautanenii | 6 1488+04 | 1734247 1774+1.6 | 186.6+3.3 | 189.6+5.0
Satellite 80 156.8+1.6 | 181.4 21" 1848+29 | 188.0+3.6 | 189.8+55 | 193.0+95 | 1885+5.6
Male
Control - 157.0+4.8 | 184.2+5.2 203.0+89 | 2056+79 |2160+74
R. rautanenii | 80 176.0+2.5 | 203.4+4.0 2176+51 | 221.4+6.3 | 2294+5.2
R. rautanenii | 40 169.6 £4.0 | 199.8 +2.5 2178+38 | 227.4+48 | 2264+56
R. rautanenii | 20 168.6 +8.2 | 199.4+7.6 209.2+4.7 | 2004+50 |2104+9.2
R. rautanenii | 6 159.4+40 | 188.0+4.4 201.2+45 | 208.0+45 | 206.8+4.6
Satellite 80 1744 +3.6 | 190.6 +6.2 2058+4.2 | 2283+4.6 | 2292+46 | 231.6+43 | 243.0%+6.5

Data represent the mean + SEM; n = 5; R. rautanenii= Ricinodendron rautanenii;
the control group.
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*p <0.05 and **p <0.01: statistically significant compared to
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Table 3: Effect of the aqueous extract of Ricinodendron rautanenii on relative (g/100g of body weight) organ weight

Relative organ weight (g/100g of body weight)

Female Doses (mg/kg) | Liver Kidney Heart Lungs Spleen
Control - 3.18+0.15 0.30+£0.01 0.33+£0.01 0.85+0.09 0.27 £0.01
R. rautanenii 80 3.29+0.17 0.30 £0.01 0.37£0.01 0.82 £0.07 0.38 £0.04
R. rautanenii 40 3.09+0.18 0.26 £0.01 0.33+£0.01 0.90 £ 0.06 0.35+0.03
R. rautanenii 20 3.18+0.12 0.28 £0.01 0.36 £0.02 0.92 £0.13 0.31+0.05
R. rautanenii 6 2.98+0.10 0.30 £0.01 0.37 £0.02 0.81£0.04 0.30 £0.03
Satellite 80 2.54 +£0.05 0.25+0.01 0.28 £ 0.00 0.94 £0.05 0.27 £0.03
Male

Control - 3.03+0.04 0.29 £0.01 0.27 £0.00 0.76 £0.04 0.31+0.02
R. rautanenii 80 2.96 +£0.11 0.27 £0.01 0.28 £0.01 0.73 £0.02 0.29 £0.03
R. rautanenii 40 2.80 £ 0.05 0.27 £0.01 0.28 £0.01 0.74 £0.05 0.21+£0.02
R. rautanenii 20 2.86+0.12 0.29 £0.03 0.30 £0.02 0.79 £0.07 0.27 £0.03
R. rautanenii 6 2.53 +£0.06 0.28 £0.01 0.31+£0.02 0.76 £0.05 0.26 £0.02
Satellite 80 2.31+0.14 0.22 £0.02 0.25+0.01 1.01+0.21 0.24 +£0.03

Data represent the mean + SEM, n = 5, R. rautanenii: Ricinodendron rautanenii

Effect of subchronic oral administration of R. rautanenii
extract on the hematological parameters in rats

There were no treatment-related adverse effects of R. rautanenii
aqueous extract on hematology parameters in male and female rats
(Table 4). The data showed that red blood cell (RBC), hemoglobin

concentration (HBG), mean corpuscular hemoglobin concentration
(MCHC), mean corpuscular hemoglobin (MCH) and mean
corpuscular volume (MCV) differential count levels for control rats
were not significantly different from those in treatment groups.

Table 4: Effect of the aqueous extract of Ricinodendron rautanenii on hematological parameters

Female

Parameters Control R. rautanenii Satellite
Doses 10 mi/kg 80 mg/kg 40 mg/kg 20 mg/kg 6 mg/kg 80 mg/kg
RBC (10°%/mm°) 3.6+04 37+02 48+05 37+03 41+05 55+04
WBC (10'3/mm3) 3.8+0.7 7.7+0.9 6.2+1.1 6.9+18 51+04 8209
HBG (g/dl) 110x14 12.0+0.7 134 +0.7 128 +0.8 125+16 16.1+1.0
HCT (%) 415+18 39.1+22 43.0+14 38.9+19 39.4+46 418+34
MCM (pm'B) 64.2 £6.2 60.8 +10.1 78.0+£5.9 52.0+2.3 77.3x10 84.3+£5.7
MCH (pg) 244+1.3 23419 27814 242+19 29.4+0.7 29111
MCHC (g/dl) 36.2+1.7 328+22 31.0+0.6 33.8+0.7 32.0+09 30.9+0.8
LYM (1073/ul) 1.0+0.6 3.1+07 33£0.2 32406 32+06 1.9+03
MON (10’3/ul) 0.2+0.0 0.3+0.1 04+0.2 04+0.1 05+0.1 0.6+0.1
GRA (10'3/ul) 3.0+04 3.80+£0.5 49+0.7 3304 3.9+03 48+0.7
Male

Parameters Control R. rautanenii Satellite
Doses 10 ml/kg 80 mg/kg 40 mg/kg 20 mg/kg 6 mg/kg 80 mg/kg
RBC (10'6/mm3) 45+0.8 54+05 52+0.6 4.7+0.7 44+08 39+04
WBC (10 /mmd) 6.0x1.2 65+1.7 7311 8.0+0.9 83x1.6 35+0.6
HBG (g/dl) 118+1.8 126 +0.8 145+05 145+0.7 114+14 116 +0.6
HCT (%) 44417 410+£21 454+ 3.6 448+1.9 46.1+29 485+0.8
MCM (um) 72.0+6.3 62.3+10.1 83.0+3.7 82.8+3.3 80.0+8.4 83.316.3
MCH (pg) 250+11 23.4+3.6 30.0+£0.9 299+13 28.1+26 30012
MCHC (g/dl) 32.8+0.6 33.1+£23 32.01+0.8 31.0+£0.9 293+138 325+13
LYM (1073/ul) 1.26 £0.5 23+14 2.56+0.5 252+05 23+08 05+09
MON (10'3/ul) 0.36 £0.1 04+0.1 0.53+0.0 043+0.1 05+0.2 04+0.1
GRA (10'3/ul) 244 +0.6 41+0.7 492+0.5 4.80+0.5 3.9+0.6 2404

Data represent the mean + SEM, n = 5, R. rautanenii = Ricinodendron rautanenii, **p <0.01: statistically significant compared to the control
group; RBC : red blood cell, WBC : white blood cell, HBG : hemoglobin, HCT : hematocrit, LYM : lymphocyte, GRA : granulocyte, MCM :
mean corpuscular volume, MCHC : mean corpuscular hemoglobin concentration, MCH : mean corpuscular hemoglobin ; MON : monocyte

Effect of subchronic oral administration of R. rautanenii
extract on the biochemical parameters in rats

Table 5 shows a summary of the effects of R. rautanenii on the
serum biochemical parameters in both sexes. Oral administration of
the plant extract at a dose of 6, 20, 40 and 80 mg/kg did not cause
significant changes in serum or tissue biochemical parameters such
as AST, ALT, bilirubin, creatinine, and urea levels when compared
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to control group. Moreover total cholesterol, LDL-cholesterol,
triglyceride and total protein did not show significant variations.
However, the HDL-cholesterol level increased by 20.18% (p
<0.05) and 22.19% (p <0.01) in male and female respectively at a
dose of 40 mg/kg.

In liver and kidney tissue, no significant variations were
recorded for ALAT, ASAT, bilirubin, creatinine and urea
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concentrations of the group treated with extract when compared to

the control group.

Table 5: Effect of the aqueous extract of Ricinodendron rautanenii on biochemical parameters

Female

Parameters Control R. rautanenii Satellite
Doses 10 ml/kg 80 mg/kg 40 mg/kg 20 mg/kg 6 mg/kg 80 mg/kg
CHL (mg/dl) 841+7.1 76.9+4.0 81.3x54 81251 835+3.2 736 £6.0
HDL (mg/dl) 18.2+05 19.0+14 22.8+0.9" 222+14 224+3.2 19.6+0.7
LDL (mg/dl) 453+9.7 43.0+£5.3 39.2+5.3 42.1+£5.0 43.0+£3.7 376+1.8
Trig (mg/dl) 785+5.1 83.7+1.8 76.6 9.4 79.2 6.7 87.4+6.3 716 +£6.7
Prot (mg/dl) 75.0+1.8 61.4+6.7 59.8+6.0 58.8+1.7 66.7 + 3.7 75.6+3.3
Bil (mg/dl) 0.2£0.1 02£0.1 0.2£0.2 0.2x0.1 0.2+£0.2 02£0.1
Urea (mmol/Il) 13.1+3.0 11.7+3.6 6.6 £3.0 9.6 £6.6 105+54 6.6 £2.3
Crea (mg/dl) 1.1+0.2 0.8+0.1 09+0.3 09+0.2 1.0+0.2 1.3+0.3
ALT (U/l) 85.2+15.2 64.0 +13.7 75.3+25.6 68.9 + 26.0 65.5+16.8 66.8 +22.1
AST (U/) 140.0 £ 33.7 136.9 £42.3 118.4 +34.5 127.8 +£37.3 1112+ 155 88.66 £ 34.8
Male

Parameters Control R. rautanenii Satellite
Doses 10 mi/kg 80 mg/kg 40 mg/kg 20 mg/kg 6 mg/kg 80 mg/kg
CHL (mg/dl) 85.1+4.1 84.46 +9.3 93.9+2.9 847 +4.7 952+5.7 845+56
HDL (mg/dl) 25.0+0.8 252+15 321+22" 224+1.1 289+21 23.2+0.3
LDL (mg/dl) 493+11.3 48.1+7.8 450+1.2 47.2+3.8 46.9+£5.3 51.3+6.2
Trig (mg/dl) 74042 796+114 73221 75844 70.7+3.3 58.8+5.2
Prot (mg/dl) 747+1.9 748+24 79.4+£3.1 57.4+£6.3 795104 746 +£0.8
Bil (mg/dl) 0.2+£0.1 02£0.1 0.2+£0.1 0.2x0.1 0.3+£0.1 02+0.1
Urea (mmol/l) 223+11.2 180x15 155+£3.1 16.3+£2.2 11.6+£3.0 30.0+11.3
Crea (mg/dl) 1.8+04 1.6+0.2 1.4+01 1.5+03 1.7+03 1.9+09
ALT (U/l) 83.4+359 57.8+19.1 63.4 +20.2 63.2+24 64.6 + 25.7 55.6 +19.7
AST (U/) 141.0+64.4 113.3+44.3 111.2+45.8 136.6 +42.5 118.7 £40.8 112.6 +46.3

Data represent the mean + SEM, n = 5, R. rautanenii= Ricinodendron rautanenii, *p <0.05: statistically significant compared to the control
group; CHL: total cholesterol, HDL : high density lipoprotein, LDL : low density lipoprotein, Pro: total protein, Trig : triglycerides, Bil :
bilirubin, Crea : creatinine, ALT: alanine amino transferase, AST : aspartate amino transferase

Histopathological analysis

Pathological examinations of the tissues indicated that there were
no detectable abnormalities and alterations in the microscopic
examination of the organs such as liver and kidney. All groups
treated with extract showed in representative section of a kidney,
normal and intact glomeruli, Bowman’s capsule and urinary space

(Fig. 2b, Fig. 2c and Fig. 2d) like to control group (Fig. 2a).
Histopathological analysis of the liver in control group (Fig. 3a)
and groups tests (Fig. 3b, Fig. 3c and Fig. 3d), showed normal
hepatic architecture and normal liver lobular structure with branch
of portal vein and hepatic artery, prominent nucleus and well-
preserved cytoplasm.

Fig. 2 Histological kidneys cut of rat (HE x 100), G : glomerul, PCT : proximal convoluted tubule, DCT : distal convoluted tubule, EU : urinary
space, AR : renal artery, a: control 10 mg/kg, b : Ricinodendron rautanenii 6 mg/kg, ¢ : Ricinodendron rautanenii 40 mg/kg, d : satellite 80
mg/kg.
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Female

Fig. 3 Histological liver cut of rat (HE x 100), BVP : branch of portal vein, BAH : branch of hepatic artery, CB : bile duct, H : hepatocyte, a :
control 10 mg/kg, b : Ricinodendron rautanenii 6 mg/kg, c: Ricinodendron rautanenii 40 mg/kg, d : satellite 80 mg/kg.

Discussion

The primary aim of toxicological assessment of any herbal
medicine is to identify adverse effects and to determine limits of
exposure level at which such effects occur. Two important factors
which are taken into consideration in evaluating the safety of any
herbal drug are the nature and significance of the adverse effect
and in addition, the exposure level where the effect is observed.
The evaluation of the appropriate effect of Ricinodendron
rautanenii for its further development as a therapeutic medicine
needed to assess both acute and subacute toxicity for this extract
plant.

In acute toxicity assay, no mortalities were observed after
the administration of R. rautanenii aqueous extract at a dose of
5000 mg/kg body weight. This showed that the stem bark extract
had a negligible level of toxicity when administered orally to rats.
Thus, the extract of R. rautanenii falls in class 5 (a substance with
oral lethal dose (DLsg) higher than 5000 mg/kg), hence considered
of non-toxic ™/,

The macrocopic examinations of the organs of the animals
treated with a single dose (5000 mg/kg) did not show any changes
in color and aspect compared with the control. Also, there were no
significant changes in the organs weight of treated animals
compared with the control. Subacute studies assess the undesirable
effects of continuous or repeated exposure of plant extracts or
compounds over a portion of the average life span of experimental
animals, such as rodents. Specially, the provide information on
target organ toxicity and are designed to identify no observable
adverse effect level [*°.

In this study, subacute toxicity was evaluated in rats at
doses of 6, 20, 40 and 80mg/kg for 28 days. Consideration should
be given to an additional satellite group treated with top dose group
for observation of reversibility, persistence or delayed occurrence
of systemic toxic effects and recovery from toxic effects, for at
least 14 days after treatment.

Following the administration of differents doses (6, 20, 40
and 80 mg/kg) of aqueous stem bark extract of R. rautanenii, no
noticeable change in food and water intake was observed. This
showed that the oral administration of bark extract did not induce
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any suppression in appetite and had no deleterious effect on food
and water intake. This indicated that the metabolism of
carbohydrate, protein, and fat are not affected . Moreover, it’s
known that the monotoring of weight changes and food
consumption in studies of pharmacological effects of drugs serve
as a sensitive indication of the general health status of animals
17181 The weight gains were observed in all animals treated with
R. rautanenii extract. However in 7th days of treatment, a
significant increase was observed in female rat at all doses tested
when compared to control group. This difference disappeared
during the rest of the treatment. No significant body weight
changes were observed in male rats. It could be stated that the R.
rautanenii extract did not interfere with the normal metabolism of
animals as corrroborated by the no significant difference from
animals in the vehicle. Futhermore, scientific evidence confirmed
that increases or decreases in the body weights are accompanied
with accumulation of fats and physiological adaptation responses to
the plant extracts rather than to the toxic effects of chemicals or
drugs that lead to decrease appetite and, hence, lower caloric intake
by the animal %!,

Similary, the relative organs weights have been observed in
toxicity studies to be a relatively sensitive indicator for particular
organs, and thereafter, define toxicity as significant changes
observed in those particular organs .. No significant changes in
the weights of the heart, kidney, liver, lungs, spleenn and liver
were observed, suggesting that the administration of R. rautanenii
extract at the subacute oral doses had no effect on the normal
growth.

In animal toxicity studies, analysis of blood parameters
were important to report any alterations and also to evaluate the
relative risk effects on the hematopoietic system when interpreting
the findings **??/. Thus, estimation of blood profile parameters like
haemoglobin, total red blood cell (RBC), white blood cell (WBC),
packed cell volume (PCV) and platelets count are important
indexes in evaluating the physiological and pathological status of
man and animals !, Intake of some toxic plants results in an
alteration in the normal level of these parameters “*. Our studies
indicated that there were no significant difference between the
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hematological parameters of the rats treated with extract of R.
rautanenii for 28 days as compare to the control.

Analysis of blood parameters is relevant for risk
evaluation, as any changes in the hematological and biochemical
systems have a higher predictive value for human toxicity, when
data are translated from animal studies .

Liver and kidneys function analysis is very important in the
toxicity evaluation of drugs and plants extracts as they are both
necessary for the survival of an organism . Thus, some
biomarkers can be used as indicative hepatic functions (ALT, AST,
bilirubin), or renal function (creatinine, blood urea nitrogen)
[14,27,28]

Many xenobiotics are able to induce some degree of liver
injury because of its central role of xenobiotic metabolism, its
portal location within the circulation and its anatomical and
physiological structure . Indeed, analysis of the activities of
some basic enzymes (such as ALT, and AST) in the serum or tissue
can be used to indirectly assess the integrity of tissues after being
exposed to certain pharmacological agents ™® Y. These enzymes
have a significant intracellular metabolic activity. Their increase in
serum might be due to cellular lesions at the hepatic level ©. At
same, an increase in tissue or serum bilirubin concentrations occurs
as a result of increased breakdown of red blood cells (hemolysis) or
liver damage e.g., hepatitis or bile duct obstruction 2. Our results
revealed a non-significant increase of ALAT, ASAT and bilirubin
concentrations in animals treated with extract plant compared to
control group. Moreover, in this study, non-significance difference
in serum, tissue urea and creatinine levels was observed in group
treated with R. rautanenii extract. These results indicate that
treatments of rats by the extract did not affect renal and hepatic
function.

There were no significant changes in serum lipid profile
(total cholesterol, triglyceride, LDL cholesterol) as compared to the
control groups. However, a significant increase in HDL-cholesterol
levels in both sexes was observed at a dose of 40 mg/kg. These
results showed that, the extract had some beneficial effects at the
dose of 40 mg/kg reducing cardiovascular risk factors %1,
According to Pocock et al. !, the proteins are synthetized by the
liver. Their increase results from a mobilization of plasma proteins
to other tissues when they are lacking, thus suggesting hepatic
injury °\. This study shows a non-significant decrease in serum
protein level in rats that received the extract plant compared to the
control group.

Macroscopic and microscopic examination of organs from
animals treated with the extract (6, 20, 40 and 80 mg/kg) and
control animals showed normal architecture in liver and kidney,
suggesting no detrimental changes and morphological disorder
induced by oral administration of the R. rautanenii for 28 days of
the treatment. Generally, any damage to the parenchymal liver cells
results in elevations of both transaminases in the blood “°*"). Thus
the no significant increases observed in ALT and AST and
bilirubin activities strongly suggest that the subacute administration
of R. rautanenii extract did not alter the hepatocytes and
consequently, the metabolism of rats as observed in the
histopathology observations in liver tissue. Any rise in urea and
creatinine levels is only observed if there marked damage to
functional nephrons *®, Equally, there was also no significant
increase in urea and creatinine in the subacute administration of R.
rautanenii extract when compared to the control group.
Histological examinations support the conclusions from
biochemical analysis. Therefore, the results recorded in this study
demonstrate that the R. rautanenii extract did not alter the liver and

WWW.ijirms.in

renal function and further support the non-toxic nature of R.
rautanenii

Conclusion

Aqueous extract of R. rautanenii was found to be non toxic as it
did not cause either any lethality or adverse changes in the general
behavior, hematological and biochemical parameters when oral
acute and sub-acute toxicities in rats were performed. Chronic
toxicity studies are necessary to further the safe use of this plant.
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