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Abstract 
The objective of this study was to assess the anti-lipid-lowering effect of extracts from the bark of 
Xylopia villosa stems in rats made diabetic by streptozocin. Daonil® 20 mg/kg body weight reduced the 
total cholesterol concentration in the same way (P ˃ 0.05) as the hydroethanolic extract 200 mg/kg 
body weight. The triglycerides concentration (1.68 ± 0.10 g/L) of diabetic rats treated with 
hydroethanolic extract 200 mg/kg body weight became similar (P ˃ 0.05) to that (1.34 ± 0.01 g/L) of 
non-diabetic control rats. Aqueous extract at a dose of 200 mg/kg body weight normalized (P ˃ 0.05) 
HDL cholesterol concentration while hydroethanolic extract at a dose of 200 mg/kg body weight, it 
strictly increased (P <0.001) the concentration of HDL-cholesterol. Aqueous and hydroethanolic 
extracts at a dose of 200 mg/kg body weight lowered LDL cholesterol concentration in diabetic rats in 
the same way (P ˃ 0.05). 
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1. Introduction 
Diabetes is associated with a high risk of vascular disease. Cardiovascular disease is the 
leading cause of death in people with type 1 or type 2 diabetes [1]. Energetic management of 
all cardiovascular risk factors including dyslipidemia in diabetics [2]. The aim of this study is 
to assess the anti-lipid-lowering effect of extracts from the bark of Xylopia villosa stems in 
rats made diabetic by streptozocin. The specific objectives are to measure total cholesterol, 
triglycerides and HDL and LDL cholesterols. 
 

2. Materials and Methods 
2.1. Plant Material 
Xylopia villosa stems bark were harvested in June 2014 at the National Floristic Center of 
Felix Houphouët Boigny University where can be found a sample recorded at the number 
14712. 

 

2.2. Preparation of Extracts 
The stems bark of Xylopia villosa were dried for four weeks in the shade of the sun then 
made powder using an electric grinder IKAMAG RCT®. Hundred (100) grams of powder of 
Xylopia villosa were macerated for 24 hours in 1 liter of ethylic alcohol (ethylic alcohol and 
distilled water mixture: 70/30). The macerated obtained was then filtered twice on white 
cotton and once on Whatman filter paper N°4. The filtrate obtained in 70% ethanol was 
evaporated to dryness at reduced pressure at temperature of 40°C using a rotary evaporator 
type Buchi 161 Water Bath. About aqueous extract preparation, 100 grams of Xylopia villosa 
stem barks powder were added to 100 milliliters of boiling distilled water. Just like ethanolic 
preparation, the resulting mixture was filtered twice on white cotton and once on Whatman 
filter paper N°4. The filtrate obtained is preserved at temperature of 40°C in an oven for 
drying. 
 

2.3. Experimental Animals 
2.3.1. Induction of diabetes 
In this experiment, 60 wistar albino male rats of 11 weeks old and mean weight 149.02 ± 

0.10 grams were used. First, a control group of 6 non-diabetic rats was formed. Secondly, 54 
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non-diabetic rats received streptozocin intravenously at a 

dose of 60 mg / kg body weight. The evolution of glycaemia 

of rats was followed from day D0 to D7 using strip glucose 

meter. At the 7th day after streptozocin injection, 42 
diabetic rats were selected and divided into 7 groups of 6 

rats according to their glycaemia. Subsequently, a treatment 

by gavage took place during 6 days with the different drugs 

according to the following distribution: 

 Non-diabetic control group → 1 mL of distilled water  

 Untreated diabetic group → 1 mL of distilled water  

 Treated diabetic group → 1 mL of aqueous extract 100 

mg / kg body weight (bw) 

 Treated diabetic group → 1 mL of aqueous extract 200 

mg / kg bw  

 Treated diabetic group → 1 mL of ethylic alcohol 
extract 100 mg / kg bw  

 Treated diabetic group → 1 mL of ethylic alcohol 

extract 200 mg / kg bw  

 Treated diabetic group → 1 mL Daonil® 10 mg / kg bw  

 Treated diabetic group → 1 mL Daonil® 20 mg / kg bw  

 

2.3.2. Blood collection 

After 6 days of treatment, blood was taken. For this study, 

the total volume of blood which can be taken with an animal 

(example of the rat or the mouse) is not enough. Thus, the 

number of taking away was distributed on several animals. 

We did not take with an animal more than 20% of its total 
blood volume. The volume of taken blood took into account 

the weight and the total volume of blood available to the 

animal. About 3 mL of blood was collected from puncturing 

the retro orbital sinus from anesthetized rats. The blood was 

centrifuged at 2000×g for 10 min to separate serum. This 

serum was kept at -20°C until the analysis [3]. 

 

2.3. Determination of lipids in diabetic rats 

2.3.1. Determination of total cholesterol 

In an EDTA tube containing 1000 μL of reagent pre-

incubated at 37 ° C for 2 to 3 min, 10 μL of the sample to be 
assayed are added. After stirring for 1 min and automatic 

incubation at room temperature (16 to 25 ° C) for 10 min, 

the optical density is read with a spectrophotometer at 500 

nm in order to determine the concentration of cholesterol 

according to the following expression: 

 

 
 

2.3.2. Determination of triglycerides 
The determination of triglycerides was carried out according 

to the enzymatic method of triglycerides (Glycerol 

phosphate oxidase) using the glycerides reagent kit REF 
7D74 (USA) [4]. The triglycerides, following several coupled 

reactions, give a color complex whose intensity, determined 

with a spectrophotometer at the wavelength λ equal to 500 

nm, is proportional to the amount of triglycerides present in 

the serum. 

2.3.3. Determination of HDL and LDL cholesterols 
The determination of HDL (HDL-C) and LDL (LDL-C) 

cholesterols was performed using the phosphotungustic 

reagent associated with magnesium chloride after 
precipitation of LDL cholesterol [4]. In a hemolysis tube 

containing the phosphotungustic reagent associated with 

magnesium chloride, 1 μl of the serum to be assayed was 

added. The tube was centrifuged at 1500 rpm for 5 min. 

LDL-C precipitates and HDL cholesterol is assayed in the 

supernatant resulting from centrifugation. The LDL-C is 

then assayed in the supernatant of the centrifugation of the 

precipitate obtained previously. The absorbance of the 

solutions read at the wavelength λ equal to 500 nm is 

directly proportional to the quantity of the parameters 

assayed in the serum. 
 

3. Results 

3.1. Determination of the lipid profile of diabetic rats 

3.1.1. Case of total cholesterol and triglycerides in 

diabetic rats 

Fig.1 represents the total cholesterol and triglyceride 

concentrations of diabetic rats treated with the extracts of 

Xylopia villosa and Daonil®. The total cholesterol 

concentration in non-diabetic control rats increased from 

2.45 ± 0.04 g/L to 6.87 ± 0.23 and 4.15 ± 0.03 g/L 

respectively in untreated diabetic rats and those treated with 

Daonil® at a dose of 10 mg/kg body weight (bw); these total 
cholesterol concentrations are extremely increased (P 

<0.001) compared to the total cholesterol concentration in 

non-diabetic control rats. The total cholesterol concentration 

(3.59 ± 0.04 g/L) of the diabetic rats treated with the 

aqueous extract (100 mg/kg bw) remained significantly high 

(P <0.01) compared to that of the rats non-diabetic controls. 

Also, the total cholesterol concentration (3.46 ± 0.22 g/L) in 

diabetic rats treated with the hydroethanolic extract (100 

mg/kg bw) remained slightly elevated (P <0.05) compared 

to that non-diabetic control rats. However, the total 

cholesterol concentrations of the diabetic rats treated with 
the aqueous extract (200 mg/kg bw), the hydroethanolic 

extract (200 mg/kg bw) and Daonil® (20 mg/kg bw) 

respectively gave 2, 86 ± 0.35; 2.68 ± 0.10 and 2.56 ± 0.25 

g/L and are equivalent (P ˃ 0.05) to that of non-diabetic 

control rats. 

In addition, the total cholesterol concentrations of the rats 

rendered diabetic and treated with the aqueous extract (100 

and 200 mg/kg bw), the hydroethanolic extract (100 and 200 

mg/kg bw) and Daonil® (10 and 20 mg/kg bw) were 

significantly lower (P <0.001) compared to the total 

cholesterol concentration of the untreated diabetic rats. 
The effect of Daonil® (20 mg/kg bw) on the total cholesterol 

concentration of diabetic rats is the same (P ˃ 0.05) as that 

of the hydroethanolic extract (200 mg/kg bw) while it is 

significantly higher (P <0.01) than that of the aqueous 

extract (200 mg/kg bw). 
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Fig 1: Incidence of Daonil® and aqueous and hydroethanolic extracts of the bark of Xylopia villosa stems on the total cholesterol and 
triglyceride concentrations of diabetic rats 

 

Each histogram represents the mean ± SD, n = 6 

*** P <0.001: very highly significant difference compared 

to non-diabetic control rats (TND) 

** P <0.01: very significant difference compared to non-

diabetic control rats (TND) 

* P <0.05: significant difference compared to non-diabetic 

control rats (TND) 

P ˃ 0.05: non-significant difference (ns) compared to non-

diabetic control rats (TND) 

≠ ≠ ≠ P <0.001: very highly significant difference compared 

to untreated diabetic rats 
▪▪▪P <0.001: very highly significant difference compared to 

treatment with Daonil® (20 mg / kg bw) 

▪P <0.05: significant difference compared to treatment with 

Daonil® (20 mg / kg bw) 

P ˃ 0.05: non-significant difference (NS) compared to 

treatment with Daonil® (20 mg / kg bw) 

TND: Non-diabetic control 

DNT: Untreated diabetic 

EAQ 100: Aqueous extract 100 mg / kg bw 

EAQ 200: Aqueous extract 200 mg / kg bw 

EHE 100: Hydroethanolic extract 100 mg / kg bw 
EHE 200: Hydroethanolic extract 200 mg / kg bw 

DAO 10: Daonil® 10 mg / kg bw 

DAO 20: Daonil® 20 mg / kg bw 

Pc: Body weight 

On the other hand, the incidence of the hydroethanolic 

extract (200 mg/kg bw) on the total cholesterol 

concentration of diabetic rats is slightly higher (P <0.05) 

than that of the aqueous extract (200 mg/kg bw). 

Regarding the triglyceride concentration, it went from 1.34 

± 0.01 g/L in non-diabetic control rats to 6.24 ± 0.26; 3.14 ± 

0.08; 2.59 ± 0.10; 3.31 ± 0.09; 3.04 ± 0.09 and 3.03 ± 0.05 

g/L respectively in untreated diabetic rats and those treated 
with aqueous extract (100 mg/kg bw), hydroethanolic 

extract (100 mg/kg bw), Daonil® (10 mg/kg bw), aqueous 

extract (200 mg/kg bw) and Daonil® (20 mg / kg bw) and 

are strictly up (P <0.001) compared to the triglyceride 

concentration of non-diabetic control rats. 

On the other hand, the triglyceride concentration (1.68 ± 

0.10 g/L) of the diabetic rats treated with the hydroethanolic 

extract (200 mg/kg bw) became similar (P ˃ 0.05) to that of 

the control rats. non-diabetic (1.34 ± 0.01 g/L). 

In addition, the triglyceride concentrations of the rats 

rendered diabetic and treated with the aqueous extract (100 

and 200 mg/kg bw), the hydroethanolic extract (100 and 200 

mg/kg bw) and Daonil® (10 and 20 mg/kg bw) were strictly 

reduced (P <0.001) compared to the triglyceride 

concentration of untreated diabetic rats. 

The impact of the hydroethanolic extract (200 mg/kg bw) on 
the triglyceride concentration of diabetic rats is extremely 

higher (P <0.001) than that of Daonil® (20 mg/kg bw) and 

of the aqueous extract (200 mg/kg bw). 

 

3.1.2. Case of HDL and LDL cholesterols in diabetic rats 

Fig. 2 represents the HDL and LDL cholesterols 

concentrations of diabetic rats after six days of treatment 

with Daonil® and the extracts (aqueous and hydroethanolic) 

of Xylopia villosa. The HDL cholesterol concentration 

increased from 1.37 ± 0.05 g/L in non-diabetic control rats 

to 0.26 ± 0.07; 0.76 ± 0.03; 0.87 ± 0.06; 0.37 ± 0.03 and 
0.89 g/L respectively in untreated diabetic rats and those 

treated with aqueous extract (100 mg/kg body weight (bw)), 

hydroethanolic extract (100 mg/kg bw); Daonil® (10 mg/kg 

bw) and Daonil® (20 mg/kg bw) and these concentrations 

are extremely low (P <0.001) compared to the HDL 

cholesterol concentration of non-diabetic control rats. 

Furthermore, treatment of diabetic rats with the aqueous 

extract (200 mg/kg bw) normalized (P ˃ 0.05) the HDL 

cholesterol concentration (1.32 ± 0.03 g/L) in comparison 

with that non-diabetic control rats (1.37 ± 0.05 g/L). As for 

the treatment of diabetic rats with the hydroethanolic extract 

(200 mg/kg bw), it strictly increased (P <0.001) the 
concentration of HDL cholesterol (1.68 ± 0.04 g/L) 

compared to that of non-diabetic control rats (1.37 ± 0.05 

g/L). 
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Fig 2: Incidence of Daonil® and aqueous and hydroethanolic extracts of Xylopia villosa stem barks on HDL and LDL cholesterol 

concentrations in diabetic rats 

 

Each histogram represents the mean ± SD, n = 6. 

*** P <0.001: very highly significant difference compared 
to non-diabetic control rats (TND) 

** P <0.01: very significant difference compared to non-

diabetic control rats (TND) 

* P <0.05: significant difference compared to non-diabetic 

control rats (TND) 

P ˃ 0.05: non-significant difference (ns) compared to non-

diabetic control rats (TND). 

≠ ≠ ≠ P <0.001: very highly significant difference compared 

to untreated diabetic rats 

P ˃ 0.05: non-significant difference (SN) compared to 

untreated diabetic rats 

▪▪▪P <0.001: very highly significant difference compared to 
the treatment with Daonil® (20 mg / kg bw) 

▪▪P <0.01: very significant difference compared to the 

treatment with Daonil® (20 mg / kg bw) 

▪P <0.05: significant difference compared to treatment with 

Daonil® (20 mg / kg bw) 

P ˃ 0.05: non-significant difference (NS) compared to the 

treatment with Daonil® (20 mg / kg bw) 

TND: Non-diabetic control 

DNT: Untreated diabetic 

EAQ 100: Aqueous extract 100 mg / kg bw 

EAQ 200: Aqueous extract 200 mg / kg bw 
EHE 100: Hydroethanolic extract 100 mg / kg bw 

EHE 200: Hydroethanolic extract 200 mg / kg bw 

DAO 10: Daonil® 10 mg / kg bw 

DAO 20: Daonil® 20 mg / kg bw 

pc: body weight. 

Apart from the diabetic rats treated with Daonil® at a dose 

of 10 mg/kg body weight (bw) which have an identical HDL 

cholesterol concentration (P ˃ 0.05) to that of the untreated 

diabetic rats, the HDL cholesterol concentrations of the 

diabetic rats treated with aqueous extract (100 and 200 

mg/kg bw), hydroethanolic extract (100 and 200 mg/kg bw) 
and Daonil® (20 mg/kg bw) increased considerably (P 

<0.001) compared to HDL cholesterol concentration in 

untreated diabetic rats. 

The treatments of diabetic rats with the aqueous extract (200 

mg/kg bw) and the hydroethanolic extract (200 mg/kg bw) 
strictly increased (P <0.001) the HDL cholesterol 

concentration compared to the treatment with Daonil® (20 

mg/kg bw). Treatments of the diabetic rats with the aqueous 

extract (100 mg/kg bw) and the hydroethanolic extract (100 

mg/kg bw) gave similar HDL cholesterol concentrations (P 

˃ 0.05) to that of the treated diabetic rats. With Daonil® (20 

mg/kg bw). In contrast, treatment of diabetic rats with 

Daonil® (10 mg/kg bw) resulted in an extremely lower HDL 

cholesterol concentration than that of diabetic rats treated 

with Daonil® (20 mg/kg bw). 

Although the aqueous and hydroethanolic extracts of 

Xylopia villosa at the dose of 200 mg/kg bw increased the 
HDL cholesterol concentration in diabetic rats, the effect of 

the hydroethanolic extract (200 mg/kg bw) on the 

cholesterol concentration HDL of diabetic rats is extremely 

higher (P <0.001) than that of aqueous extract (200 mg/kg 

bw). 

Regarding the LDL cholesterol concentration in untreated 

diabetic rats (5.64 ± 0.27 g/L), it is extremely increased (P 

<0.001) compared to the LDL cholesterol concentration in 

non-diabetic control rats. (2.20 ± 0.06 g/L). Diabetic rats 

treated with the aqueous extract (100 mg/kg bw) have a 

significantly elevated LDL cholesterol concentration (3.61 ± 
0.22 g/L) (P <0.01) compared to the cholesterol 

concentration LDL from non-diabetic control rats. Those 

treated with Daonil® (10 mg/kg bw) obtained a slightly 

higher LDL cholesterol concentration (3.19 ± 0.12 g/L) (P 

<0.05) than that of non-diabetic control rats. On the other 

hand, the concentration of LDL cholesterol (1.20 ± 0.02 

g/L) in diabetic rats treated with the aqueous extract (200 

mg/kg bw) decreased slightly (P <0.05) compared to that 

non-diabetic control rats. In addition, the LDL cholesterol 

concentrations in diabetic rats treated with the 

hydroethanolic extract (100 mg/kg bw), the hydroethanolic 
extract (200 mg/kg bw) and Daonil® (20 mg/kg bw) were 

respectively 2.49 ± 0.30; 1.53 ± 0.31 and 2.48 ± 0.13 g/L 
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and are similar (P ˃ 0.05) to that of non-diabetic control 

rats. 

The LDL cholesterol concentrations of the rats made 

diabetic and treated with the aqueous extract (100 and 200 
mg/kg bw), the hydroethanolic extract (100 and 200 mg/kg 

bw) and Daonil® (10 and 20 mg/kg pc) were significantly 

lower (P <0.001) compared to the LDL cholesterol 

concentration in untreated diabetic rats. 

Regarding the treatment of diabetic rats with the different 

drugs, the aqueous extract (200 mg/kg bw) significantly 

decreased (P <0.01) the LDL cholesterol concentration 

compared to the treatment with Daonil® (20 mg/kg bw). In 

addition, the hydroethanolic extract (200 mg/kg bw) slightly 

(P <0.05) lowered the LDL cholesterol concentration 

compared to treatment with Daonil® (20 mg/kg bw). In 
contrast, treatment of diabetic rats with the aqueous extract 

(100 mg/kg bw) obtained a slightly elevated LDL 

cholesterol concentration (P <0.05) than that of diabetic rats 

treated with Daonil® (20 mg/kg bw). However, the diabetic 

rats treated with the hydroethanolic extract (100 mg/kg bw) 

and Daonil® (10 mg/kg bw) had identical LDL cholesterol 

concentrations (P ˃ 0.05) to that of the diabetic rats treated 

with Daonil® (20 mg/kg bw). 

The effect of the aqueous extract (200 mg/kg bw) of Xylopia 

villosa on the LDL cholesterol concentration of diabetic rats 

is similar (P ˃ 0.05) to that of the hydroethanolic extract 

(200 mg/kg bw). 
 

Discussion 
Regarding the lipid profile of diabetic rats, dyslipidemia was 

observed in untreated diabetic rats. Indeed, dyslipidemia is 

defined as complications related to lipoprotein metabolism 

manifested by an increase in the plasma concentration of 

total cholesterol, LDL cholesterol, triglycerides and a 

reduction in the concentration of HDL cholesterol [5]. In 

diabetic rats treated with Daonil®, the aqueous and 

hydroethanolic extracts of Xylopia villosa, several 

observations were made. 
First, treatment of the diabetic rats with the hydroethanolic 

extract at a dose of 200 mg/kg body weight (bw) was able to 

reduce the triglyceride concentration to a proportion similar 

to that of the non-diabetic control rats. Also, at this same 

dose of the hydroethanolic extract, the HDL cholesterol 

concentration increased compared to that of the non-diabetic 

control rats while the treatment of the diabetic rats with the 

aqueous extract (200 mg/kg bw) was able to normalize the 

HDL cholesterol concentration so as to have a value similar 

to that of non-diabetic control rats. 

Then, the treatments of the diabetic rats with the 
hydroethanolic extract (100 and 200 mg/kg bw) and Daonil 

(20 mg/kg bw) made it possible to normalize the 

concentration of LDL-cholesterol compared to that of the 

non-diabetic control rats. However, treatment of diabetic 

rats with the aqueous extract (200 mg/kg bw) reduced the 

concentration of LDL-cholesterol to be lower than that of 

non-diabetic control rats. This result is in agreement with 

that of Abidov and collaborators who showed that blueberry 

leaves caused a decrease in LDL levels in type 2 diabetes [6]. 

Finally, the total cholesterol of the diabetic rats treated with 

the aqueous extract (200 mg/kg bw), the hydroethanolic 

extract (200 mg/kg bw) and Daonil (20 mg/kg bw) was 
normalized so as to have a cholesterol level similar to that of 

non-diabetic control rats. This decrease in cholesterol is 

believed to be due to the sterols present in the aqueous and 

hydroethanolic extracts of Xylopia villosa [7]. Indeed, De-

Jong and collaborators have shown that plant sterols and 

stanols act on total and LDL cholesterol levels by inhibiting 

the absorption of cholesterol [8]. 
 

Conclusion 

The hydroethanolic extract (200 mg/kg bw) behaved as a 

lipid lowering agent by correcting dyslipidemia and 

increasing HDL cholesterol levels. 

 

Ethical Approval 
The experimental procedures and protocols used in this 

study were approved by the Ethical Committee of Health 
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guidelines were in accordance with the European Council 
Legislation 87/607/EEC for the protection of experimental 

animals. All efforts were made to minimize animal suffering 

and reduce the number of animals used. 
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