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INTRODUCTION 

Trichilia monadelpha (Thonn) JJ De Wilde (fam. 

Meliaceae) is a medium-sized tree that grows up to 20m 

high in the tropical rain forest in West Africa. Different 

parts of the plant are used either alone or in combination 

with other plants for treatment of many diseases in West 

Africa.
1
  

Previously, the inhibitory effects of the aqueous, hydro-

ethanol and petroleum ether extracts of the stem bark of 

the plant in carrageenan-induced paw oedema in 7-day-

old chicks and Complete Fruend’s adjuvant-induced 

arthritis in rats has been reported.
2
 Also, the analgesic 

effect of the hydro-ethanol, petroleum ether and ethyl 

acetate extracts of the stem bark of the plant has been 

earlier reported.
3
 Again, the antioxidant potential and 

phytochemical constituents of the stem bark extracts of 

the plant have been evaluated.
4
 Moreover, the plant has 

been reported to possess antiplasmodial and 

antitrypanosomal properties.
5
 Despite the numerous 

activities of the plant reported in literature, there is no 

valid scientific data on its hypno-sedative effects and 

toxicity profile.   

ABSTRACT 

Background: Trichilia monadelpha is used either alone or in combination with 

other plants to treat many diseases in West Africa. Earlier, the anti-

inflammatory, analgesic and anti-parasitic effects of the plant have been 

investigated to confirm its folkloric use. The current study is aimed at 

investigating the sub-acute toxicity profile as well as hypno-sedative effect of 

the Trichilia monadelpha aqueous extract (TAE). 

Methods: For the pentobarbitone-induced sleeping test, rats (150-200 g, n=5) 

were pre-treated with TAE (100, 300 and 1000 mg/kg, p.o.) or distilled water 

(control group) 30 minutes before they were challenged with Pentobarbitone 

Sodium (50 mg/kg body weight, i.p). Sleeping time of each animal was 

recorded and analysed. In the sub-acute toxicity test, rats were treated daily 

either TAE (30, 100 and 1000 mg/kg) or water (control group) for two weeks 

after which the animals were sacrificed. Blood samples were collected for 

haematological and biochemical analyses. Specific organs were then removed 

and weighed immediately.  

Results: The pentobarbitone-induced sleeping test resulted in a significant and 

dose-dependent increase in the duration of sleep of the rats. There were 

however no significant changes in the relative weight of vital organs of the 

control and TAE treated groups. Similarly, there were no significant differences 

in haematological and biochemical parameters between control and TAE treated 

groups.  

Conclusions: TAE significantly and dose-dependently increased the duration of 

pentobarbitone-induced sleeping time in rats. TAE showed no significant 

changes in the relative weight of the vital organs, haematological and 

biochemical parameters.  
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Since the aqueous extract is mostly used in traditional 

medicine, it is imperative that a scientific assessment of 

toxicity profile as well as the hypno-sedative effect of the 

aqueous extract is carried out.  

METHODS 

Plant collection  

Stem bark of Trichilia monadelpha was collected from 

Bomaa in the Brong Ahafo region of Ghana. It was 

authenticated by the curator of the herbarium unit of 

Department of Herbal Medicine, School of Pharmacy and 

Pharmaceutical Sciences, Kwame Nkrumah University of 

Science and Technology (KNUST), Kumasi, Ghana. The 

plant material was chopped into pieces and dried under 

room temperature for seven days.  

Extraction 

The dried pieces were pulverised into a coarse powder 

with a hammer mill. Six hundred grams (600 g) of the 

powder was infused with 3.0L of water and warmed for 

60 minutes at 90
°
C. The infusion was filtered to obtain a 

dark-brown filtrate which was evaporated over a hot 

water-bath and later in oven at 55
°
C until a constant 

weight was obtained. This was finally cooled in a 

desiccator to yield a dark-brown solid Trichilia aqueous 

extract (referred to as TAE) and the final yield was 

16.54%. The extract was reconstituted as an emulsion in 

2% tragacanth mucilage. 

Chemicals 

Pentobarbitone sodium was obtained from British Drug 

House, Poole, England. 

Animals 

Male Spraque-Dawley rats weighing between 150-200g 

were purchased from Noguchi memorial Institute for 

Medical research, Accra, Ghana. The animals were kept 

in stainless steel cages (34cm ×47cm ×18 cm) in the 

animal house of Department of Pharmacology, KNUST. 

Animals were maintained under laboratory conditions 

(temperature 24–25°C, 12-hour light-dark cycle) and fed 

with commercial pellet diet (GAFCO, Tema, Ghana) and 

water ad libitum. All experiments were conducted in 

accordance with the National Institute of Health 

Guidelines for the Care and Use of Laboratory Animals 

(NIH Publication No. 85-23, 1985, revised 1996). All 

protocols used were approved by the Departmental Ethics 

Committee. 

Phytochemical screening 

The aqueous extract was screened using simple 

qualitative methods previously described by Trease and 

Evans and Sofowora.
6,7 

Pentobarbitone-induced sleeping test 

Sprague-Dawley rats (150-200 g, n=5) were categorized 

into 10 groups. Initially, a preliminary study was 

conducted where groups (I, II and III) rats were injected 

with 50, 75 and 100 mg/kg (i.p) pentobarbitone sodium to 

determine its minimal hypno-sedative dosage and onset 

of action respectively. Groups (IV, V and VI) were 

treated with 100, 300 and 1000 mg/kg (p.o.) of TAE 

without pentobarbitone challenge to evaluate its ability to 

induce sleep. Latency period of 90 minutes was allowed 

and duration of sleep noted. From the results obtained, a 

dose of 50 mg/kg of pentobarbitone was selected for the 

pentobarbitone-induced sleeping time test that followed.  

In this test, groups (VII, VIII and IX) were pre-treated 

orally with 100, 300 or 1000 mg/kg of TAE after which 

50 mg/kg pentobarbitone sodium was injected 

intraperitoneally 30 minutes later. The control group (X) 

initially received distilled water followed by 50 mg/kg 

pentobarbitone sodium after 30 minutes. Sleeping time 

(the period between loss and regain of writhing reflex) of 

each animal was recorded for statistical analyses. 

Sub-acute toxicity test 

Sub-acute toxicity study was conducted following the 

procedures previously described used.
8
 Male Sprague-

Dawley rats (150-200g) were placed into 4 groups (n =5). 

Animals in groups I, II and III received 100, 300 or 1000 

mg/kg (p.o., daily) of TAE respectively for 14 days. The 

control group (IV) received distilled water. During the 

period of administration, animals were observed and 

weighed daily to detect signs of toxicity. All visual 

observations made were systematically recorded.  

Relative organ weights 

After blood collection, animals were sacrificed and their 

kidney, liver, stomach and spleen were removed, washed 

and weighed immediately on an electronic balance. 

Organ-to-body weight ratios were calculated for 

statistical analysis. 

Biochemical assessment 

At the end of the 14 days, blood was collected from the 

heart (without anticoagulant) into gel separator tubes for 

biochemical analysis. Serum was separated by 

centrifugation (1000 g for 15 minutes). Serum 

determination of total proteins, total bilirubin, direct 

bilirubin, indirect bilirubin, albumin, globulin and 

albumin/globulin (A/G) ratios were performed using an 

automated analyser, ATAC 8000 (Elan Diagnostics, CA, 

USA). Levels of the liver enzymes like alanine 

aminotransferase (ALT), alkaline phosphatase (ALP), 

aspartate aminotransferase (AST) and γ-glutamyl 

aminotransferase (GGT) were also assessed similarly. 
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Haematological assessment 

At the end of the 14 days, the rats were anaesthetized 

with ether and blood was collected through cardiac 

puncture into Ethylenediaminetetraaccetic acid (EDTA) 

tubes. Red blood cells (RBC), white blood cells (WBC), 

granulocytes, Platelets (PLT), Mean Corpuscular volume 

(MCV), haematocrit (HCT), Haemoglobin Concentration 

(HB), Mean Haemoglobin Concentration (MHC) and 

Mean Corpuscular Haemoglobin Concentration (MCHC) 

were determined using an automated analyser, Cell Dyne: 

Model 331430 (Abbott Laboratories, IL, USA).  

Statistical analysis 

Data obtained was expressed as mean ± SEM. Statistical 

analysis was performed using one-way analysis of 

variance (ANOVA) followed by Newman-Keuls post hoc 

test. GraphPad Prism for Windows, Version 5 (GraphPad 

Software, San Diego, CA, USA) was used for all 

statistical analyses. Differences between means of treated 

and control groups were regarded as statistically 

significant at P<0.05. 

RESULTS 

Phytochemical screening 

Qualitative phytochemical test indicated that TAE 

contained alkaloids, tannins, saponins, flavonoids and 

glycosides. 

 

Rats (n = 5) were pre-treated with the extract (100, 300 or 1000 

mg/kg body weight p.o.) or distilled water 30 minutes before 

pentobarbitone (50 mg/kg i.p.) challenge. Values were 

expressed as mean ± SEM.  **P < 0.01; *P < 0.05 compared to 

control (Ctrl) group (1-way ANOVA followed by Newman-

Keuls post hoc test). 

Figure 1: Effect of TAE on pentobarbitone-induced 

sleeping time in rats. 

Pentobarbitone-induced sleeping test 

From the preliminary test results (unpublished), none of 

the doses of TAE could cause the animals to sleep within 

the 90-minute latency period. After the rats were 

challenged with 50 mg/kg pentobarbitone sodium, TAE 

(100, 300 and 1000 mg/kg p.o.) caused a significant and 

dose-dependent increase in sleeping time of rats. The 

durations of sleep obtained were 269.3 ± 8.45 minutes (P 

< 0.05), 318.7 ± 25.3 minutes (P < 0.05) and 473.7 ± 

39.25 minutes (P < 0.01) for100 mg/kg, 300 mg/kg and 

1000 mg/kg of TAE respectively. Rats in control group 

slept for 135.0 ± 63.4 minutes (Figure 1). 

Table 1: Effect of TAE on the relative weights of vital 

organs of rats. 

Dose 
Kidney 

(%) 

Liver 

(%) 

Stomach 

(%) 

Spleen 

(%) 

Control 1.209±0.28 3.333±0.51 0.943±0.51 0.285±0.03 

100 

mg/kg 
1.011±0.29 3.147±0.10 0.920±0.06 0.326±0.01 

300 

mg/kg 
1.497±0.28 3.202±0.13 1.043±0.08 0.295±0.03 

1000 

mg/kg 
1.049±0.15 3.319±0.13 0.934±0.03 0.320±0.01 

Values are mean ± S.E.M. (n=5). Treated groups were 

compared to control group using one-way ANOVA followed by 

Newman-Keuls post hoc test. 

Table 2: Effect of TAE on the levels of AST, ALT, 

ALP and GGT on rats. 

Group AST 

(U/L) 

ALT 

(U/L) 

ALP 

(U/L) 

GGT 

(U/L) 

Control 6.10± 0.76 17.05± 

1.67 

18.35 

±1.20 

14.63± 

2.33 

100 

mg/kg 

7.75± 0.84 14.18 

±1.96 

19.85 

±0.41 

12.13 

±1.64 

300 

mg/kg 

8.47± 0.79 11.55 

±0.97 

17.70 

±1.43 

10.55± 

0.56 

1000 

mg/kg 

8.90 ±2.34 10.80 

±1.42 

17.83 

±2.64 

12.13 

±1.63 

Values are mean ± S.E.M. (n=5). Treated groups were 

compared to control group using one-way ANOVA followed by 

Newman-Keuls post hoc test. 

Sub-acute toxicity tests 

Relative organ weights 

TAE (100, 300 and 1000 mg/kg p.o.) administered for 14 

days did not cause any significant changes in the relative 

weights of the organs at all the dose levels tested when 

compared with control group (Table 1). 

Liver enzyme assessment 

TAE (100, 300 or 1000 mg/kg p.o.) did not induce any 

significant changes in the levels of AST, ALT, ALP and 

GGT between the various treated groups when compared 

to the control group (Table 2). 
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Serum protein assessment 

At the end of 14 days of treatment, there were no 

significant differences (P < 0.05) in any of the serum 

protein parameters analysed between the control and the 

TAE-treated groups (Table 3). 

Haematological assessment 

TAE (100, 300 and 1000 mg/kg p.o.) did not cause any 

significant changes in the levels of WBC, RBC, PLT, 

HGB, MCV, MCH and MCHC of the rats. At 1000 

mg/kg, all the parameters tested except MCV and MCH 

showed reduced levels compared to the control group. 

However, the differences were not statistically 

significant. At 300 mg/kg, all the values except MCHC 

were insignificantly higher than those of the control 

group (Table 4). 

 

Table 3: Effect of TAE on blood proteins. 

Dose 
Total protein 

 (g/dL) 

Albumin 

 (g/dL) 

Total bilirubin 

(mg/dL) 

Direct bilirubin 

(mg/dL) 

Indirect 

bilirubin 

 (mg/dL) 

Control 

100 mg/kg 

300 mg/kg 

1000 mg/kg 

74.78±1.90 

72.05±0.64 

76.25±2.62 

72.23±3.32 

43.83±1.39 

43.28±1.12 

47.50±2.07 

42.77±1.03 

4.68±0.45 

4.70±0.46 

5.90±0.69 

4.97±1.44 

2.18±0.45 

2.15±0.53 

1.99±0.68 

1.63±0.47 

2.50±0.46 

2.53±0.41 

4.03±0.57 

3.30±0.96 

Values are mean ± S.E.M. (n=5). Treated groups were compared to control group using one-way ANOVA followed by Newman-Keuls 

post hoc test. 

 

Table 4: Effect of TAE on haematological values of rats. 

Dose 
 

WBC 

(x10
9
/L) 

RBC 

(x10
12

/L) 

PLT 

(x10
9
/L) 

HGB 

(g/dL) 

MCV 

 (fl) 

MCH                 

(pg)                  

MCHC 

(g/dL) 

Control 

100 mg/kg 

300 mg/kg 

1000 mg/kg 

4.40±0.34 

4.23±0.15 

4.90±0.43 

4.03±0.64 

6.63±0.29 

5.88±0.34 

6.63±0.43 

6.63±0.43 

431.50±65.96 

402.50±78.26 

440.00±42.68 

369.00±60.70 

12.50±0.84 

11.80±0.67 

13.23±1.04 

11.87±1.40 

55.43±1.45 

56.80±0.76 

56.72±0.90 

55.83±1.13 

19.90±0.25 

19.93±0.25 

20.48±0.29 

20.48±0.29 

36.15±0.52 

35.18±0.15 

35.85±0.69 

35.83±0.23 
Values are mean ± S.E.M. (n=5). Treated groups were compared to control group using one-way ANOVA followed by Newman-Keuls 

post hoc test. 

 

DISCUSSION 

As reported earlier, petroleum ether, ethyl acetate and 

hydro-ethanolic extracts of Trichilia monadelpha elicited 

their analgesic properties through possible mechanisms 

that involve an interaction with the opioidergic, 

adenosinergic, muscarinic and ATP-sensitive K
+
 

channels.
3
 In the current study, the aqueous extract 

exhibited a hypno-sedative effect when it was synergized 

with pentobarbitone. Pentobarbitone is a barbiturate that 

produces depressant effect on the central nervous system 

through activation of gamma aminobutyric acid (GABA) 

system.
9,10

  

In the preliminary test to investigate the intrinsic hypnotic 

doses of the extract and pentobarbitone, it was observed 

that 50 mg/kg pentobarbitone sodium induced sleep in the 

rats. On the contrary, even the highest dose of the extract 

(1000 mg/kg) did not induce sleep in any of the rats 

tested. However, when the extract was synergized with 

the sub-hypnotic dose of pentobarbitone sodium, there 

were significant changes in the duration of sleep in a dose 

dependent manner. This suggests that the extract at those 

doses tested did not possess sufficient intrinsic hypnotic 

effect to cause sleep in the rats. Changes in the duration 

of pentobarbitone-induced sleeping time in rats is a useful 

tool for investigating stimulatory or inhibitory effect of 

centrally-acting compounds especially those that 

influence the GABAergic system..
9-11

  From the 

observations made, TAE potentiated the inhibitory effect 

of pentobarbitone similar to the activities of conventional 

central nervous depressant drugs. It could be possible that 

TAE directly or indirectly activated the GABAergic 

system that culminated in the synergistic effect observed.  

In the sub-acute toxicity test, relative organ weights, 

haematological and biochemical parameters were 

investigated. Consumption of toxic substances in most 

cases either increase or decrease the weight of internal 

vital organs when compared with the total body 

weight.
12,13

  

However, TAE did not alter the relative weights of any of 

the vital organs studied when compared with control 

group suggesting it may be non-toxic. Again, lyses of 

blood cells, inhibition of blood cells synthesis and or 
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significant alterations in haematological parameters have 

been associated with anaemia especially, following the 

administration of a toxic agent.
14,15

  

From our results, TAE did not cause any significant 

changes in the haematological parameters analysed 

indicating it may not have toxic effects on the 

haematological parameters. Moreover, marked changes in 

the levels of biochemical parameters such as total protein, 

albumin, bilirubin, AST, ALT, GGT and ALP are used to 

detect abnormal functioning liver or the presence of 

hepatocellular damage.
16,17

 Insignificant changes in these 

parameters compared to control animals suggests TAE 

(100 -1000 mg/kg) did not cause damage to the liver or 

changed its normal function. 

CONCLUSION 

In this research, TAE (100-1000 mg/kg) caused 

significant changes in the duration of sleep in the 

pentobarbitone-induced sleeping time in rats. TAE 

however, did not cause any significant changes in relative 

weights of vital organs, blood components as well as the 

biochemical parameters.  
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