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Abstract  
Combretum molle (Combretaceae) is used in 
folkloric medicine against pain, diabetes mellitus 
and microbial infections. In this study, toxicological 
profile of aqueous and acetone extracts of C. molle 
twigs was investigated. In acute toxicity test, female 
rats were divided into two groups and treated orally 
with distilled water (10 mL/kg) and single dose of 
aqueous extract (2000 mg/kg). Animals were 
observed during 14 days, during which toxic signs, 
mortality and body weight were evaluated. For sub-
chronic toxicity, rats received respectively 0, 125, 
250 and 500 mg/kg/day of each extract during 28 
days. Body and organs weights, food and water 
intake, selected biochemical, histological 
hematological and parameters were evaluated. 
Results showed that the acute toxicity study did not 
produce any grossly toxic signs, mortality and body 
weight changes. In the sub-chronic study, higher 
doses of both extracts caused significant loss in 
body weight, food and water intake and significant 
increase in transaminases levels. In increase in 
relative organs weight and a periportal inflammation 
and mesengial hyperplasia in the liver and kidneys 
were also observed in extract treated rats. An 
increase in platelet count and a decrease in 
proteinemia, creatininemia, MCH and MCHC levels 
were noticed with the aqueous extract while 
enlarged alveoli sacs were observed at 125 mg/kg 
of acetone extract. In conclusion, the aqueous 
extract did not exhibit acute toxicity then it appears 
to be relatively non-toxic one. Prolonged 
administration of extracts caused hepatotoxicity and 
nephrotoxicity. Lower dose of acetone extract 
caused pulmonary toxicity. 
 
Keywords: Combretum molle twigs, toxicity, 
aqueous and acetone extracts, Wistar rat. 

1. Introduction 
The use of folk medicine for disease management 
is increasing globally, owing to their easy access, 
low cost, least risk and low side effects profile. 
About 80% of the world population today, relies on 
herbal medicines to meet their health needs [1]. 
However, most of the plants are used 
indiscriminately without adequate information on 
toxicity risks. Therefore, it has become imperative to 
assess the safety of plants used for medicinal 
purposes for possible toxicity [2].  
   Combretum molle is one of the herbal plants 
belonging to the family Combretaceae which 
includes 20 genera and about 600 species. It is a 
tree with large, straighter pole than most species of 
Combretum, distinguished by its rough bark and 
dense crown [3]. C. molle is distributed especially in 
savannah vegetation that cuts across from Senegal 
to West Cameroon, but generally exists in tropical 
and subtropical Africa regions [4]. Almost every part 
of these plants roots, leaves, seeds, twigs, and 
stem barks is used in African traditional medicine 
for the treatment of various ailments and diseases. 
In fact, decoctions of the roots of C. molle seem to 
have a variety of uses against hookworm, stomach 
pains, snake bite, leprosy, fever, dysentery, general 
body swellings, and abortion as well as for swelling 
of the abdomen, sterility and constipation [5]. Some 
traditional health practitioners of South Africa have 
also claimed that decoctions, infusions and other 
extracts of C. molle are effective remedies for the 
management and/or control of an array of human 
ailments, including arthritic and other inflammatory 
conditions [6]. C. molle like other Combretum 
species has also been reported to possess 
antifungal, antimicrobial, antiparasitic, and 
antioxidant activity, as well as anti-HIV type 1 
reverse transcriptase [7,8,9]. Studies on its 
antidiabetic properties have produced promising 
results [10,11].  
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The previous toxicological studies showed that the 
aqueous leaf extract of C. molle is moderately toxic 
when given intraperitoneally [12]. Moreover, the 
histopathological findings on tissue sections 
revealed evidences of toxicity especially in 
experimental animals treated with stem bark 
methanol extract at 2000 mg/kg [13]. Despite the 
widespread use of the twigs of this plant in 
Cameroon herbal medicine, no study on its toxic 
effects has been reported. This study is based on 
the acute and sub-chronic toxicity of aqueous and 
acetone extracts of C. molle twigs in rats, with the 
aim to obtain informations on the safety of this plant 
and provide guidance for selecting a safe dose in its 
use in traditional medicine. 

2. Materials and Methods 
2.1 Collection and authentication of the plant 
material 

Fresh twigs of C. molle were collected on 
December 2012 in Moutourwa, Maroua city of Far 
north region, Cameroon and authenticated in the 
National Herbarium of Yaoundé, Cameroon, where 
voucher specimen was deposited. The plant 
material was then washed thoroughly with water, 
shade-dried and milled to coarse powder using a 
mechanical grinder. 

2.2 Preparation of plant extracts 
Two hundred grams (200 g) of the aqueous extract 
powder mixed with 500 
mL of distilled water were boiled for 15 min and 
then cooled for 15 min. Afterwards, the mixture was 
filtered using Whatman filter paper No.1 and the 
filtrate obtained was dried at a temperature of 45 ºC 
to produce 19.69 g of the crude aqueous extract, 
with a yield of 9.64 %. 
   Two hundred grams (200 g) of acetone extract 
powder were soaked in 1000 mL of acetone for 72 
hours in cold condition. The whole mixture was 
successively filtered as previously. The filtrate 
obtained was evaporated at 80°C using rotary 
evaporator to obtain 14.12 g of the crude acetone 
extract, representing a yield of 7.48 %.  

2.3 Animals 

Nulliparous and non-pregnant healthy albinos 
female rats aged 8-10 weeks and weighing between 
120-140 g were used for acute toxicity test and 8-10 
weeks old Wistar rats of either sex weighing 120-
140 g were used for sub-chronic toxicity test. The 
rats were obtained in the animal house of the 
Department of Animal Biology, Faculty of Science, 
University of Dschang, Cameroon. They were 
housed in polypropylene cages and maintained in 
ambient temperature of 24 ± 10C, relative humidity 
of 55-65% and normal light/dark cycle. The rats 
were fed with standard laboratory feed and allowed 
free access to clean drinking water. Prior to the 
study, they were acclimatized to laboratory 

conditions for seven consecutive days. Animal 
treatment and handling were done according to the 
standard ethical guidelines [14]. 

2.4 Acute toxicity test 
The acute toxicity study was conducted as per the 
Organization for Economic Co-operation and 
Development guidelines (OECD) 425 [15]. Ten 
female rats were divided in two groups of 5 animals 
each and fasted for 6 h with free access to water 
only. Animals of first and second groups 
respectively received distilled water (10 mL/kg) and 
a single oral dose (2000 mg/kg) of aqueous extract. 
After administration, rats were observed after 30 
min, 4 h, 24 h and 48 h for signs and symptoms 
such as changes in skin and fur, eyes, behavior 
pattern, tremors, salivation, lethargy, sleep, 
respiratory pattern, convulsion, diarrhea, coma and 
death. The rats were weighed daily during 14 days 
following treatment. At the end of this period, 
animals were sacrificed under diazepam/ketamine 
anesthesia, i.p. The liver, kidneys, heart, pancreas, 
lungs, and spleen were immediately removed and 
weighted. The toxicological effect was assessed on 
the basis of mortality, which was expressed as 
LD50 and calculated using the limit test dose, up 
and down procedure of OECD [15]. 

2.5 Sub-chronic toxicity study 
A total of 48 rats were randomly grouped into 8 
groups, which include 3 males and 3 females in 
each group. Animals in groups I and II served as 
controls and received distilled water (10 mL/kg) and 
DMSO 5 % (10 mL/kg) respectively. Animals in 
groups III, IV and V were treated for 28 days with 
125, 250 and 500 mg/kg body weight of aqueous 
extract, respectively. Animals in groups VI, VII and 
VIII were treated for 28 days with 125, 250 and 500 
mg/kg body weight of acetone extract, respectively. 

2.6 Determination of body weight, food and 
water consumption 

The body weight of each rat was recorded on a 
weekly basis. The amount of food and water 
consumed was also measured weekly. Briefly, the 
weight of weekly feed supply and amount remaining 
by the following week were recorded and the 
difference was taken as the weekly feed intake. 
Similar procedure was adopted for the 
determination of the volume of water consumed. 

2.7 Collection of vital organs, urine and blood 
samples 

Twenty four hour urine sample were collected at the 
end of 28 days treatment and used for creatinine 
analysis. Animals were then weighted before being 
anaesthetized in diazepam/ketamine i.p. The 
abdominal cavity was quickly cleared of fur to 
expose the abdominal artery. The artery after being 
slightly displaced was sharply cut with sterile 
surgical blade. Blood was collected from each 
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animal by catheterization method. Part of the blood 
sample was put into heparinized tubes and 
analyzed immediately for the hematological analysis. 
The remaining blood was put in non-heparinized 
test tubes, left for 15 minutes at 37°C for serum 
separation, centrifuged at 3000 rpm for 20 minutes, 
and then sera were carefully aspirated with Pasteur 
pipette and kept in eppendorf tubes at -20°C for 
biochemical analysis.  
   The rats were further dissected and the liver, 
kidneys, heart, lungs, and spleen were immediately 
removed, washed, blotted with clean tissue paper 
and weighed to determine the relative organ 
weights. Portions of the liver samples were also 
crushed in the mortar, and then homogenized with 
phosphate buffer (85 mL/15 g of organ). The 
resulting crude homogenates were put in centrifuge 
tubes and centrifuged at 4900 rpm for 20 minutes. 
The supernatant was assayed for proteins and 
transaminases.  

2.8 Hematological and biochemical parameters 
The Automated Hematologic Analyzer (Sysmex,KX-
21,Japan) was used to analyze the hematological 
parameters such as red blood cells (RBC), 
hemoglobin (Hb), hematocrit (HCT), packed cell 
volume (PCV), Mean corpuscular hemoglobin 
(MCH), mean corpuscular hemoglobin 
concentration (MCHC), red cell width (RDW), white 
blood cell (WBC), platelet distribution width (PDW), 
mean platelet volume (MPV), platelets (PLT), 
lymphocytes, monocytes and granulocytes. 
   Total protein concentration of serum and 
supernatant of the liver was determined by the 
method of Biuret as described in Chronolab [16]. 
Alanine amino transferase (ALT) and aspatate 
amino transferase (AST) of serum and supernatant 
of the liver were measured using enzymatic method 
described in Chronolab [17,18]. Urine and serum 
creatinine concentrations were determined using 
alkaline picrate method described by Jaffe [19]. The 
Renal clearance (CR) was then calculated using the 
formula [20]: 
                 [creatinine] urine x 24 h urine volume   
   CR = 
                                [creatinine] serum 
 

2.9 Histopathological examination 

The liver, kidney and lung samples collected from 
the experimental animals of each group were fixed 
immediately in 10% buffer neutral formalin for 48 
hours and washed in running water. The fixed 
tissues were dehydrated by serial ethanol solution 
and embedded with paraffin. The micrometer 
sections were cut by a microtome in 3-5 μm slices 
and stained with haematoxylin and eosin. The 
slides were examined under a light microscope for 
microscopic assessment [21]. 

2.10 Statistical analysis  

Statistical analysis was performed using the 
statistical functions of the Graph pad Prism version 
4.1. All the results were expressed as mean ± SEM. 
The significance of difference between mean values 
for the various treatments were tested using one-
way analysis of variance (ANOVA) followed by 
Turkey test and two-way analysis of variance 
followed by Bonferroni test. Statistical significance 
was considered at p < 0.05; p < 0.01 and p < 0.001. 

3. Results and discussion 
In the acute toxicity assessment, an administration 
of the aqueous twigs extract of C. molle at a single 
dose of 2000 mg/kg did not cause mortality during 
14 days of observation, which indicates that the 
mean lethal dose (LD50) of the extract is greater 
than 2000 mg/kg. None overt toxic signs was 
observed in rats except a mild reduced reaction of 
aggressivity, mobility, sensibilities to touch, to noise 
and to the pain which was observed during the first 
30 minutes after gavage but disappeared afterward. 
Theses noticed behavioral changes were due to the 
fact that the extract may have depressant effect on 
the central nervous system [22]. Concurrently, no 
noticeable significant difference in the body weight 
of treated rats was shown after 14 days treatment at 
2000 mg/kg as compared with control (Table 1).  
   The relative weight of the liver and spleen were 
significantly (P < 0.01 and P < 0.05) increased in 
the group treated with 2000 mg/kg of the aqueous 
extract of C. molle, whereas that of the other organs 
remained unchanged (Table 1). This indicated that 
it did not have any adverse effect on the body 
weight which is used to assess the response to the 
therapy of drugs and adverse effects of the drugs 
[23]. 

 
Table 1. Body weight and relative organs after oral administration of aqueous extract in female rats. 

 

Groups Body weight (g) Relative organs weight (%) 
Initial 1st week 2nd week Liver Kidneys Heart Lungs Spleen 

Control 
(10 mL/kg) 

126.80 
±1.53 

144.46 
±1.58 

175.20 
±2.45 

3.11 
±0.05 

0.64 
±0.01 

0.35 
±0.02 

0.66 
±0.02 

0.38 
±0.06 

Aqueous 
(2000 mg/kg) 

133.00 
±2.12 

153.49 
±3.85 

185.54 
±6.09 

3.54 
±0.13** 

0.70 
±0.03 

0.35 
±0.01 

0.68 
±0.05 

0.71 
±0.04* 

 
Note: Values are expressed as mean ± SEM of 5 rats in each group. Two-way ANOVA followed by Bonfferoni test is 
used. *P < 0.05, ** P < 0.01 compared to control. 
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In chronic toxicity study, measurement of the 
weekly food intake in rats over the whole 
experimental period showed no significant 
difference between all the treated groups and theirs 
corresponding control groups at weeks 1 and 3 for 
aqueous extract and at weeks 1, 2 and 3 for 
acetone extract. However, rats receiving 250 and 
500 mg/kg of aqueous extract and the highest dose 
of the acetone extract had significantly lower food 
intake than their corresponding control groups at 
week 2 and 4 in the aqueous extract groups (P < 
0.05) and at week 2 in the acetone extract groups 
(P < 0.01), respectively (Figures 1 and  2). 

 
 
Figure 1. Effect of oral administration of aqueous extract 
of C. molle on intake food of rats (mean ± SEM, *P < 0.05, 
n = 6). 
 
 

 
 
Figure 2. Effect of oral administration of acetone extract 
of C. molle on Food intake of rats (mean ± SEM, *P < 
0.01, n = 6). 
 
The water intake of the experimental animals was 
also compared with that of the control animals 
which had no significant change, except the animals 
receiving the highest doses of both extracts (500 
mg/kg) which have significantly (P < 0.05) lowered 
average water intake than their control groups at 
week 1 for aqueous extract and at weeks 3 and 4 
for acetone extract (Figures 3 and 4). 

 
 
Figure 3. Effect of oral administration of aqueous extract 
of C. molle on water intake of rats (mean ± SEM, *P < 
0.05, n = 6). 
 
 

 
 
Figure 4. Effect of oral administration of acetone extract 
of C. molle on water intake of rats (mean ± SEM, **P < 
0.05, n = 6). 
 
Water is an essential nutrient to every life since it is 
a most important nutrient for growth and 
development. Any factor influencing water intake 
will also affect feed consumption [24]. Therefore, it 
could not be stated that extracts caused probably 
decreased the appetite of the animals and will have 
consequential effects on their performances. 
   As shown in Figures 5 and 6, no significant 
difference in body weight gain was observed 
between control and aqueous treated groups during 
4 weeks of observation. The same result was 
obtained with acetone extract group except the 
animals treated at doses of 250 and 500 mg/kg 
which showed a significant (P < 0.05 and P < 0.01) 
decrease of body weight at week 4, respectively 
According to report, reduction in body and internal 
organs weights are considered sensitive indices of 
toxicity after exposure to toxic substance [25]. In 
this study, the suppression of body weight gain may 
very well be as a result of decreased appetite and 
thereby lower caloric intake by the animals. Kim et 
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al. [26] demonstrated that rat fed with Korean red 
ginseng containing saponins had retarded growth. 
Therefore, the result of poorer body weight might 
partially be due to the effects of saponins and 
tannins presents in this extract [11]. 
 

 
 
Figure 5. Effect of oral administration of aqueous extract 
of C. molle on body weight of rats (mean ± SEM, *P < 
0.05, n = 6). 
 
 

 
 
Figure 6. Effect of administration of acetone extract of C. 
molle on body weight of rats (mean ± SEM, *P < 0.05; *P 
< 0.0 1, n = 6) 
 
The results of organs weight are summarized in 
Figures 7 and 8. In fact, the relative body weight of 
the liver was significantly (p < 0.01) increased in the 
group treated with 125 and 250 mg/kg body of the 
aqueous extract. The weights of kidneys and spleen 
were also significantly elevated (p < 0.01 and p < 
0.05) in the groups treated with 125 and 250 mg/kg 
of the aqueous extract, respectively. However, in 
comparison to control group, animals treated with 
acetone extract at doses of 125, 250 and 500 mg/kg 
showed a significant (P < 0.01; P < 0.05 and P < 
0.01) increase in the weight of liver. Furthermore, 
the weights of kidneys, lungs and spleen were 
significantly (P < 0.05) increase in rats receiving the 

same extract at doses of 250, 125 and 500 mg/kg, 
respectively. Organ body weight ratio is an 
indication of atrophy, swelling and hypertrophy or 
inflammation [27].  
 

 
 
Figure 7. Effect of oral administration of aqueous extract 
of C. molle on relative organs weight of rats (mean ± SEM, 
*P < 0.05; *P < 0.01, n = 6). 
 
 

 
 
Figure 8. Effect of oral administration of acetone extract 
of C. molle on relative organs weight of rats (mean ± SEM, 
*P < 0.05; *P < 0.01, n = 6). 
 
   In this study, significant increase in relative liver, 
kidneys, lungs and spleen weights may be due to 
increase in the functional ability of the organ [28] 
and thus, may suggest hypertrophy. This finding 
was confirmed by the histological study in which 
architecture tissues showed a mild inflammatory 
infiltration and mesengial hyperplasia in the liver 
(Figure 9) and kidneys (Figure 10) of treated rats, 
respectively. 
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Figure 9.Histological patterns of livers in rats treated with aqueous (A) and acetone (B) extracts of C. molle 
during 28 days.a = Normal control; b = 125 mg/kg; c = 250mg/kg; d = 500 mg/kg. HA: hepatic artery; PV: 
portal vein; HP: hepatic parenchyma; BD: biliary duct;        : capillary sinusoids; MPI: mild periportal 
inflammation. 
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Figure 10.Histological patterns of kidneys in rats treated with aqueous (A) and acetone (B) extracts of C. molle during 28 
days.a = Normal control; b = 125 mg/kg; c = 250 mg/kg; d = 500 mg/kg. G: glomeruli; MC: Malpighi corpuscle; PT: 
proximal tubule; DT: distal tubule; MMH: mild mesengial hyperplasia. 
 
Tables 2 and 3 show the results of biochemical 
evaluations. Biochemical tests showed no 
significant differences except hepatic AST (p < 0.05 
and p < 0.01) and ALT (p < 0.01) concentrations 
that increased significantly in rats groups treated at 
doses of 125, 250 and 500 mg/kg, and serum AST 
concentration that increased significantly (p < 0.01 
and p < 0.001) in rats receiving 250 and 500 mg/kg 

of aqueous extract, respectively, as compared to 
control group (Table 2). In the same way, the rats 
treated with the highest dose of the acetone extract 
showed a significant (p < 0.05) increase in hepatic 
level of ALT (Table 3). The hepatotoxicity of the 
plant extracts is supported by marked elevation of 
serum transaminases (ALT and AST) which are 
good indicators of liver function [29]. This may be 
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due to the fact that the liver is the first target of 
acute toxicity because it is the first organ exposed 
to everything that is absorbed in the small intestine. 
Furthermore, the liver metabolizes foreign 
substances to compounds which may be 
hepatotoxic [30]. In this study, appreciable increase 

in serum ALT and ASAT levels observed was 
confirmed by the histological study in which tissue 
architecture showed a marked mild inflammatory 
infiltration in the liver of animals treated with 
aqueous (250 and 500 mg/kg) and acetone (500 
mg/kg) extracts (Figure 9). 

 
Table 2. Effects of administration of aqueous twigs extract of C. molle on some biochemical parameters in rats. 

 

Parameters 
Dose (mg/kg) 

0 125 250 500 

Serum total protein (g/dL) 48.45 ± 3.44 49.32 ± 2.62 39.98 ± 2.06* 47.36 ± 2.75 

Hepatic total protein (g/dL) 23.72 ± 1.21 29.33 ± 2.68 26.79 ± 1.99 21.39 ± 2.75 

Serum creatinine (µmol/L) 44.20 ± 3.99 40.89 ± 4.80 33.89 ± 4.66 28.36 ± 3.89* 

Urinary creatinine (µmol/L) 44.20 ± 2.06 43.83 ± 1.56 48.25 ± 3.40 43.10 ± 1.59 

Renal clearance (mL/min) 33.34 ± 2.02 35.40 ± 2.52 41.49 ± 2.20 44.54 ± 3.19* 

Serum ALT (U/L) 148.70±16.66 160.34±21.70 173.44±13.11 149.28±11.62 

Hepatic ALT (U/L) 92.83±19.62 125.71±17.30 151.90±39.23 199.92±23.64** 

Serum AST (U/L) 355.80±26.10 303.22±20.36 252.59±14.78** 226.98±33.83*** 

Hepatic AST (U/L) 287.51±21.24 375.68±32.81* 402.45±35.50** 322.43±17.91 

  
Note: Values are expressed as mean ± SEM of 6 rats in each group. One-way ANOVA followed by Turkey’s test is used. . 
*P <0.05; **P <0.01; ***P <0.001 compared to control. 
 
Table 3. Effects of administration of acetone twigs extract of C. molle on some biochemical parameters in rats. 
 

Parameters 
Dose (mg/kg) 

0 125 250 500 

Serum total protein (g/dL) 45.29 ± 1.82 46.81 ± 2.30 54.46 ± 3.06 49.39 ± 2.23 

Hepatic total protein (g/dL) 24.51 ± 1.22 28.03 ± 1.69 28.53 ± 1.04 35.39 ± 3.93* 

Serum creatinine (µmol/L) 40.32 ± 2.05 41.49 ± 3.82 36.45 ± 2.66 36.83 ± 3.27 

Urinary creatinine (µmol/L) 34.89 ± 3.56 34.12 ± 3.83 34.51 ± 3.03 36.83 ± 3.09 

Renal clearance (mL/min) 31.82 ± 2.29 33.50 ± 4.19 28.59 ± 2.48 32.90 ± 3.17 

Serum ALT (U/L) 154.23±11.56 219.41±26.39 218.25±16.96 270.34±33.35* 

Hepatic ALT (U/L) 96.32 ± 6.41 105.92 ± 6.15 93.12 ± 6.61 103.01± 6.67 

Serum AST (U/L) 361.71±18.41 331.74±47.40 421.08±36.71 441.16±33.28 

Hepatic AST (U/L) 276.74±26.44 281.40±32.17 319.23±35.12 264.23±36.14 

 
Note: Values are expressed as mean ± SEM of 6 rats in each group. One-way ANOVA followed by Turkey’s test is used.  
*P <0.05 compared to control. 
 

Serum concentration of total protein and creatinine 
was significantly (p < 0.05) decreased in animals 
groups treated at 250 and 500 mg/kg of aqueous 
extract. However, serum level of total protein of 
experimental rats receiving 125 and 250 mg/kg of the 
acetone extract is not significantly different from that 
obtained from the control group while rats treated with 
the highest dose (500 mg/kg) of the same extract 

showed a significant (p < 0.05) increase in hepatic 
level of total protein. Estimation of the total protein is 
one of the most widely used means of measuring 
hepatocellular injury. Total protein measurements can 
reflect nutritional status and may be used to screen 
for and help diagnose liver disease and many other 
conditions [31]. In the present study, the non-
significant effect of the acetone extract on total protein 
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in the serum could imply that the synthetic and 
secretory functions of the liver with respect to these 
proteins were not affected. Furthermore, possible 
causes of the decrease in serum total protein 
observed may be decreased protein synthesis caused 
by hepatic insufficiency and/or increased protein 
catabolism. Marzo et al [32] reported that chicken fed 
with tannic acid added diet exhibited a marked 
increase in the activities of liver which suggested the 
increase in protein catabolism. Thus, the tannin in C. 
molle extracts, at least in part, account for this finding. 
High total protein level may be seen with chronic 
inflammation or liver infections [33]. Increase in the 
hepatic total protein obtained in this study as well 
would have indicated hepatocyte damage.  
Serum concentration of creatinine was significantly (p 
< 0.05) decreased in animals groups treated at 250 
and 500 mg/kg of aqueous extract while the renal 
clearance of rats treated with the highest  dose of the 
same extract was significantly (p < 0.05) increased as 
compared to control (Table 2). However, serum level 
of creatinine and renal clearance of all animals 
treated with the acetone extract are not significantly 
different from that obtained from the control group 
(Table 3). Serum urea, uric acid, creatinine and renal 
clearance are markers of damage to renal function 
[34]. The increase of these parameters in the blood is 
associated with decreased renal function and 

increased tissue breakdown. In this case, the normal 
level of serum and urinary creatinine, and renal 
clearance indicated that the acetone extract did not 
affect renal function. 
Moreover, the significant decrease in serum 
creatinine coupled with the significant increase in 
renal clearance noticed in the present study, 
showed that the higher dose of acetone extract 
could partly prevent kidney damage. This finding 
suggests that the cause of the hyperplasia 
observed at doses of 125 mg/kg and 250 mg/kg of 
aqueous and acetone extracts respectively (Figure 
10), was not due to the serum creatinine level but to 
the others markers of renal function not ascertained 
in this study. 
   Results of the Tables 4 and 5 did not showed any 
significant variations of all hematological 
parameters investigated except rats receiving 
aqueous extract which produced a significant (p < 
0.001) increase in PLT count and a significant drop 
in MCH and MCHC levels at 125 (p < 0.05), 250 (p 
< 0.01) and 500 mg/kg (p < 0.05; p < 0.01) of 
aqueous extract, respectively. Hematological 
parameters Assessment can not only be used to 
determine the extent of deleterious effect of extracts 
on the blood of an animal, but it can also be used to 
explain blood relating functions of a plant extract or 
its products [35]. 

 
Table 4. Effects of administration of aqueous twigs extract of C. molle on some hematological parameters in rats. 

 

Parameters 
Dose (mg/kg) 

0 125 250 500 

RBC (106/mm3) 6.16 ± 0.26 6.28 ± 0.27 6.34 ± 0.17 6.25 ± 0.18 

HGB (g/dL) 13.30 ± 0.68 12.37 ± 0.51 10.78 ± 0.48 9.07 ± 0.52 

HCT (%) 36.43 ± 1.12 35.95 ± 0.75 36.03 ± 1.10 36.37 ± 1.21 

WBC (103/mm3) 6.57 ± 0.10 7.00 ± 0.14 6.27 ± 0.16 6.75 ± 0.41 

PLT (103/mm3) 354.67 ± 5.48 388.50 ± 7.50*** 382.33 ± 7.57*** 379.17 ± 6.80*** 

MCV (fL) 62.30 ± 0.50 63.03 ± 0.66 64.32 ± 0.69 62.77 ± 0.62 

MCH (pg) 572.52 ± 4.04 561.03 ± 3.57* 556.63 ± 4.95** 559.22 ± 6.06* 

MCHC (g/dL) 829.97 ± 4.62 818.47 ± 4.27* 813.40 ± 5.96** 814.92 ± 3.94** 

PVC (fL) 10.57 ± 0.16 47.00 ± 0.20 7.77 ± 0.23 8.98 ± 0.20 

RDW (%) 18.67 ± 0.90 11.50 ± 0.73 11.05 ± 0.21 10.47 ± 0.33 

PDW (%) 14.33 ± 0.10 12.02 ± 0.75 8.97 ± 0.26 10.32 ± 0.22 

Lymphocyte (%) 48.65 ± 1.58 48.10 ± 1.64 42.45 ± 1.40 51.40 ± 0.88 

Monocyte (%) 8.32 ± 0.15 8.42 ± 0.44 8.42 ± 0.47 7.95 ± 0.52 

Granulocyte (%) 43.42 ± 1.24 43.62 ± 1.47 49.43 ± 1.03 43.67 ± 1.64 

 
Note: Values are expressed as mean ± SEM of 6 rats in each group. One-way ANOVA followed by Turkey’s test is used. . 
*P < 0.05; **P < 0.01; ***P < 0.001 compared to control. WBC = White blood cell count, RBC = red blood cell count, PVC 
= packed cell volume, Hb = haemoglobin, MCH = mean corpuscular haemoglobin, and MCHC = mean corpuscular 
haemoglobin concentration, PLT: platelet count, MCV: mean corpuscular volume, RDW: RBC distribution width, PDW: 
platelet distribution width, HCT: hematocrit. 
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Table 5. Effects of administration of acetone twigs extract of C. molle on some hematological parameters in rats. 

 

Parameters 
Dose (mg/kg) 

0 125 250 500 

RBC (106/mm3) 6.20 ± 0.50 6.24 ± 0.37 6.02 ± 0.28 5.24 ± 0.14 

Hb (g/dL) 12.76 ± 0.66 11.62 ± 0.63 12.14 ± 0.58 9.90 ± 0.58 

HCT (%) 32.76 ± 1.20 31.02 ± 1.57 31.20 ± 1.14 28.88 ± 1.54 

WBC (103/mm3) 6.40 ± 0.20 6.02 ± 0.17 6.68 ± 0.58 6.40 ± 0.26 

PLT (103/mm3) 387.80 ± 9.43 391.40 ± 7.42 402.40 ± 11.06 372.20 ± 12.37 

MCV (fL) 67.98 ± 1.78 63.70 ± 1.71 65.72 ± 1.16 63.16 ± 0.90 

MCH (pg) 458.34 ± 10.04 444.92 ± 9.50 454.32 ± 8.20 451.18 ± 6.92 

MCHC (g/dL) 715.90 ± 6.72 704.60 ± 10.20 711.76 ± 8.44 714.50 ± 9.00 

PVC (fL) 10.66 ± 0.12 13.24 ± 0.67 10.90 ± 0.33 11.60 ± 0.39 

RDW (%) 14.32 ± 1.48 16.96 ± 1.92 16.74 ± 1.12 17.22 ± 0.53 

PDW (%) 14.46 ± 0.22 16.86 ± 1.28 14.62 ± 1.59 11.36 ± 0.39 

Lymphocyte (%) 45.62 ± 1.92 49.62 ± 1.16 42.68 ± 2.16 42.68 ± 1.65 

Monocyte (%) 8.38 ± 0.37 8.16 ± 0.27 7.64 ± 0.67 8.70 ± 0.16 

Granulocyte (%) 46.68 ± 2.46 43.58 ± 1.21 48.70 ± 1.86 48.34 ± 1.63 

 
Note: Values are expressed as mean ± SEM of 6 rats in each group. One-way ANOVA followed by Turkey’s test is used. 
WBC = White blood cell count, RBC = red blood cell count, PVC = packed cell volume, Hb = haemoglobin, MCH = mean 
corpuscular haemoglobin, and MCHC = mean corpuscular haemoglobin concentration, PLT: platelet count, MCV: mean 
corpuscular volume, RDW: RBC distribution width, PDW: platelet distribution width, HCT: hematocrit. 
 
Generally, the non-significant variations of these 
previous elements imply that C. molle extracts 
would not have had toxic effects on the blood cells, 
hematopoiesis or leucopoiesis and bone marrow 
[27]. The non significant effect on the RBC, HCT, 
PCV and HGB implies that there was no change in 
the oxygen carrying capacity of the blood and 
amount of oxygen delivered to the tissues following 
the extracts administration since RBC and HGB are 
very important in transferring respiratory gases [36]. 
The calculated MCHC have a particular importance 
in anemia diagnosis or adverse effects on normal 
erythrocytes [37]. In the present study, the non-
significant effects on these indices relating to RBC 
suggest that acetone extract does not possess any 
potential of inducing anemia throughout the 28 days 
period of administration. On the contrary, a 
significant decrease in MCH and MCHC level 
shows that the aqueous extract have the potential 
to stimulate erythropoietin release in the kidney, 
which is the humoral regulator of RBC production. 
WBC, lymphocytes, monocytes and granulocytes 
are mediators of immunity and contribute to 
immune-protection against inflammation [38]. The 
levels of these cells were the same in various both 

treated and normal groups, showing that drugs did 
not cause inflammatory changes in these groups. 
This result suggests that inflammatory changes 
observed in liver and kidneys sections (Figures 9 
and 10) were not related to these hematological 
cells that participates in reducing blood loss, 
repairing of vascular injury and are also considered 
as an acute phase reactant to infection or 
inflammation [38]. Therefore, the increase in PLT 
count in this study suggests that the aqueous 
extract also contains some compounds able to 
cause the release of a thrombopoietin, and then to 
stimulate the biosynthesis of clotting factors that 
might help to precipitate blood coagulation or 
clotting, especially during severe bleeding or 
haemorrhage [39]. 

The histological section of lungs tissues of 
animals treated with the lower dose (125 mg/kg) of 
acetone extract of C. molle during the experimental 
period revealed an enlargement of the alveoli sacs 
(Figure 11). This finding could have been a result of 
direct toxicity or could have resulted from 
transportation of toxic substances from other organs 
like the liver and kidneys to the lungs [40]. 
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Figure 11. Histological patterns of lungs in rats treated with aqueous (A) and acetone (B) extracts of C. molle 
during 28 days. a = Normal control; b = 125 mg/kg; c = 250 mg/kg; d = 500 mg/kg. Ep: epithelium; B: 
bronchiole; AS: alveolar sac; PV: pulmonary vessel; ESA: enlarged alveolar sac. 
 

4. Conclusion 
The aqueous extract of C. molle twigs did not 
exhibit acute toxicity when given orally at 
concentration of 2000 mg/kg body weight. Also, the 
normalcy of or insignificant changes in clinical 
parameters and body weight reveal that the extract 
appears to be relatively non-toxic in the doses up to 
2000 mg/kg body weight. Prolonged administration 
of both aqueous and acetone extracts caused 

hepatotocixity and nephrotoxicity but it was not 
immunotoxic, rather, it stimulated erythropioesis 
and enhanced immunity especially the cell-
mediated immunity. The lower dose (125 mg/kg) of 
the acetone extract caused pulmonary toxicity. 
Therefore, it is prudent to undertake additional 
research in order to characterize other toxicological 
effects which might arise following long term use of 
these extracts. 
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