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INTRODUCTION  
Diabetes mellitus is highly recognized as the most 

common metabolic and endocrine disorder worldwide. It 

is linked to disturbances in carbohydrate, fat, and protein 

metabolism.[1] Its especially important because the global 

prevalence of diabetes is projected to escalate 

relentlessly. At least 250 million individuals worldwide 

suffer from diabetes and this number will be doubled by 

2030. Hyperlipidemia or hyperlipoproteinemia, refers to 

the excess status of fatty substances including 

cholesterol, triglycerides or lipoproteins in the 

bloodstream.[2] Hyperlipidemia is an important risk 

factor in developing  heart disease and stroke which are 
leading causes of death in most developed countries.[3] 

 

According to the World Health Organization (WHO) 
report, around four billion people (80% of the world´s 

population) use herbal medicine.[4]  Artemisia Afra is a 

common species of the genus Artemisia in Africa. 

Artemisia afra is the only indigenous species of 400 

species in the genus.[5] Is considered as an important 

medicinal plant species with high content of essential 

oils and flavonoids (leaves and stems).[6] Its known of  

treating metabolic and  Endocrine System Disorders 

specially  Diabetes.[7] 

 

So in this study we aimed to explore the effect of 

ethanolic extract of Artemisia afra on glucose and lipids. 
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ABSTRACT 

Background: Medicinal plants are used in a wide range in Sudan to treat several disease. Artemisia afra is a herb 

widely used in Africa to treat many diseases specially diabetes. Aim: this study aimed to assess the effect of 

Artemisia afra ethanolic extract on blood glucose and lipids Profile in dexamethasone induced diabetic and 

hyperlipidemic wistar albino rats. Method: Forty two males wistar albino rats were used, divided into four groups 

(N=6). Group (1) considered as negative control. Dexamethasone (10 mg/kg .S.C) for 10 days is used to induce 

hyperglycemia and Hyperlipidemia in groups (2, 3 and 4), marked increase in glucose, serum lipids is absorved, 

group(2) considered as the positive control.  From day 11 to day 30 groups (3, 4) had been administered with 
different doses (200 - 400mg/kg-b.w) of the Artemisia afra plant respectively, fasting blood samples were 

collected for estimation of glucose and lipids profile. Results: Diabetic rats showed marked significant decrease 

(p≤0.05) in blood glucose when treated with the ethanolic extract of both doses.  Cholesterol significantly reduced 

by (64%) at dose (200mg/kg) and (74%) at dose (400mg/kg). Hypertriglyceridemia in the treated groups seems to 

be not affected by either doses when compared to negative group, which reduced by (24% and 0.5%) at (200 

mg/kg and 400mg/kg) respectively (p=0.461) (p=0.463) respectively. Group (4) of Dose (400 mg/kg) had shown 

best result on LDL which significantly reduced by (70%) compared to group (3) of dose (200mg/kg) which 

significantly reduced LDL by (57%)  (p≤ 0.05).  HDL is significantly reduced by (55%) at (200 mg/kg) and (79%) 

by (400 mg/kg) (p≤ 0.05). Conclusion : The Artemisia afra ethanolic extract shows significant effectively reduce 

the blood glucose, total cholesterol, triglyceride and  low density lipoprotein (LDL),  and  very useful therapeutic 

agent for treating and management diabetes and Hyperlipidemia. 
 

KEYWORDS: Diabetes mellitus, Hyperlipidemia, Cholesterol, Triglycerides, High density lipoprotein, Low 

density lipoprotein, Artemisia Afra. 
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MATERIAL AND METHODS  

Plant Materials  

Dry mature Artemisia afra (whole plant) used in this 

study was obtained from local herbal market in 

Omdurman (Sudan), and it has been recognized by a 

botanist Prof. The dried lplr  al tnalps were milled 
using mortar. The powder obtained was used for 

extraction. 

 

Preparation of ethanolic extract 

Extraction was carried out according to methods 

described by (Harbarone).[8]  six hundred grams of plant 

sample were soaked in 2.5 liters of 80% ethanol for 3 

days. Solvent was evaporated under reduced pressure 

using rotary evaporator apparatus. Extract was exposed 

to air till complete dryness and the yield was (98.663 g). 

 

Animals 
Twenty four rats of either sex weighing (130-160g) and 

aged three months was obtained from faculty of 

pharmacy, university of Khartoum, Sudan. Animals 

housing and protocol approved by the pharmacology 

laboratory of Medicinal and Aromatic Plants Research 

Institute, National centre for Research, Khartoum, 

Sudan. The animals were acclimatized for seven days 

before being used; rats were housed in groups in stainless 

steel cages access to water and fed.  

 

Induction of diabetes and Hyperlipidemia 
Induction was done by administration of (10mg/kg.bw) 

of Dexamethasone    to rats for 10 days 

subcutaneously.[9][10] 

 

Preparation of Treated Doses 

Doses of Artemisia afra ethanolic extract were calculated 

for each rat individually, according to its body weight. 

Doses were administration to the rats orally using oro-

Gastric feeding tube. 

 

Treatment experiment 

All rats were kept for seven days in the animal's house 
under controlled conditions of temperature (25+1˚C), as 

a period of adaptation. All rats were allowed to feed and 

water freely, animals were divided into four groups 

(N=6) Group one, was left untreated (negative control 

group) and was fed a standard normal diet. Groups 2 

(positive control), group 3 and 4 were the case groups, 

the three previous groups given standard normal diet, and 

injected with dexamethasone 10 mg/Kg body weight 

subcutaneously for 10 days. Only those rats whose 

fasting blood glucose levels and lipids profile were 

higher than those of the negative controls were utilized 
for further study. From day 11 to day 30 Groups 3 and 4 

were treated (200 mg/ kg in one ml D.W) and (400 mg/ 

kg in one ml D.W) of an ethanolic extract of Artemisia 

afra respectively.  Blood samples were collected from all 

rats at days 10, 20 and 30 for the determination of 

glucose and lipids profile.     

 

 

Statistical analysis 

The data were expressed as mean ± standard error mean 

(S.E.M). The Significance of differences between the 

groups was assessed using one way and multiple way 

analysis of variance (ANOVA). The test followed by 

Dunnett’s test p values less than 0.05 were considered as 
significance. 

 

RESULT  
As shown on (Figure 4.1)(Table 4.1),  after 

administration of dexamethasone positive control  had 

increased compared to negative control , both doses (200 

and 400 mg/kg) of the plant in group 3 and 4 at days 

(20,30) showed significant decrease  (p=0.00), (p=0.00)  

respectively,  in comparative to positive control, (Figure 

4.1). Dose (400mg/kg) showed intensive hypoglycemic 

effect at day 30, so dose (200mg/kg) recommended to 

avoid hypoglycemia.  
 

Total cholesterol levels in positive group have increased 

compared to negative group this indicates 

hypercholesteremia. In the groups treated with 

(200mg/kg) & (400mg/kg) the values are reduced 

significantly at days (20 and 30) compared to day 10 and 

positive control (p= 0.00),(p=0.00) respectively, (Table 

4.1), (Figure 4.2). But for more specification in dose 

(400mg/kg) cholesterol levels became more near to the 

negative group (Figure 4.2). 

 
The triglyceride levels have reached high levels in 

Dexamethasone induced groups (2,3 and 4) compared to 

negative group. The two groups treated with A. Afa 

wasn’t show observable change from positive control at 

both days (Table 4.2), (Figure 4.3). However 

insignificant decrease was showed   at dose (200mg/kg) 

(p=0.461), at dose (400kg/kg) (p=0.463).  

 

In Dexamethasone induced groups (2,3 and 4) LDL have 

significantly increased  compared to negative  group at 

day 10 (Figure 4.4). Both doses (200mg/kg and 

400mg/kg) at days (20 and 30) shows significant 
decrease  when compared to  positive control (p=0.033) 

(p=0.025) respectively, (Table 4.2), (Figure 4.4), 

generally dose 400mg/kg show results closer to negative 

control  so it’s the recommended dose for LDL. 

  

In group tow (positive control) HDL levels was higher 

than group one (negative control), in groups (3 and 4) 

HDL was higher than the positive control at day 10, after 

administered of (200mg/kg and 400mg/kg)  of  A.Afra in 

groups (3 and 4) respectively  HDL became higher than  

positive and negative  control at (day 20), then became 
slightly near to negative control and significantly 

decreased from positive control at day 30 (p=0.00) 

(p=0.044) respectively. (Table 4.2), (Figure 4.5).  
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Table (4.1) Effect of Artemisia Afra ethanolic extract on glucose and Cholestrol Levels are expressed as mean±S.E, Significant at (p<0.05) 

Groups Glu/Day10 Glu/Day20 Glu/Day30 P.value Chol/ Day10 Chol/Day20 Chol/Day30 P.value 

Negative control(G1) 79.21±19.7 80.65±23.37 72.6±20.02 - 69.5  ± 20.65 60.66  ± 26.22 61.5  ± 14.23 - 

Positive  control(G2) 209.33 ± 52.45 254.33 ± 77.36 250.33±45.7 - 292.33  ± 5.84 400.83  ±  54.66 365  ± 96.68 - 

Ethanolic extract 

200mg/kg (G3) 
202.33 ±45.58 121.5  ± 28.63 89.33±33.82 0.00 337.17   ± 71.59 161.5  ± 56.73 121.7  ± 33.04 0.00 

Ethanolic extract 

400mg/kg (G4) 
230.83  ± 72.19 111.2  ± 27.3 68.83  ± 20.8 0.00 285.7  ±  49 175.3  ±  33.96 67.5  ±  26.41 0.00 

 

Table( 4.2) Effect of Artemisia Afra ethanolic extract on Triglyceride, LDL, HDL Levels are expressed as mean±S.E, significant at (p<0.05) 

Groups Tri/Day10 Tri/Day20 Tri/Day30 P.value LDL/ Day10 LDL/Day20 LDL/Day30 P.value 
HDL/ 

Day10 

HDL/ 

Day20 

HDL/ 

Day30 
P.value 

Negative 
control(G1) 

87.3 ± 32.49 80.3 ± 52.87 89.3 ± 40.45 __ 39.7 ±17.04 36.6 ± 8.28 45.1 ± 20.64 __ 25.7±14.89 30.7±7.76 33.5±6.31 __ 

Positive  

control(G2) 
269.3 ± 61.25 319 ± 97.48 328.8 ±70.07 __ 163.9±25.9 185.5 ±32.8 229.5 ±44.04 __ 47.4±13.28 40.4± 15.15 46.8±15.24 __ 

Ethanolic extract 

200mg/kg (G3) 
366.7 ±29.62 321 ± 46.44 275.5 ±18.92 0.461 159.6 21.57 97.4 ±35.36 69.3±20.61 0.033 45.5±20.33 49.2±29.05 20.7±9.95 0.00 

Ethanolic extract 

400mg/kg (G4) 
340.5 ±76.8 283 ± 103.2 342.5 ±84.69 0.463 164± 23.9 82.5±41.9 49.8± 20.33 0.025 75±23.3 62.7±26.05 16.7±8.59 0.044 



www.ejbps.com 

 

Eltoum et al.                                                                   European Journal of Biomedical and Pharmaceutical Sciences 

 
 

466 

 
Figure (4.1) Effect of Artemisia Afra ethanolic extract 

on glucose 

 

 
Figure (4.2) Effect of Artemisia Afra ethanolic extract 

on Cholesterol 

 

 
Figure(4. 3) Effect of Artemisia Afra ethanolic extract 

on Triglycerides   

 
Figure (4.4) Effect of Artemisia Afra ethanolic extract 

on LDL 

 

 
Figure (4.5) Effect of Artemisia Afra ethanolic extract 

on HDL 

 

DISCUSSION 

In recent years much attention has been focused on using 

medicinal plants as an alternative therapy for treatment 
of many diseases including diabetes mellitus and 

Hyperlipidemia. Plants reduce hyperglycemia either by 

induce insulin secretion or by improve the utilization of 

glucose by the cells or regenerate pancreatic cells by 

their antioxidant agents.  

 

Also have a dislipidemic agents which reduce the 

imbalance of lipids.  

 

In the present study we aimed to evaluate the efficacy of 

Artemisia afra ethanolic extract on glucose and lipids 
profile in diabetic and hyperlipidemic albino rats. 

 

Ethanolic extract of  A.afra at both doses (200,400 mg/kg 

b.w) show significant decrease on glucose levels by 

(56% and 70% respectively) (p≤ 0.05)  in dexamethasone  

induced Diabetic rats. This agreed with previous study 
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carried out by Idris[11] . who stated that the tested plant 

have  the ability to eliminate free radicals and regenerate 

pancreatic cells . 

 

Our finding also confirmed by Anthony[12]. who revealed 

that A.Afra hypoglycemic activity attributed to saponin 
content  which elevates insulin secretion by regeneration 

of  pancreatic β-cells .  

 

Our finding also supported by Wittle et al.[13] who 

studied the effect Artemisia spp extracts (A.Afra 

included) and he found that it contains active  ingredients 

having glucagon antagonist properties which enhance 

hypoglycemia. In present study hypoglycemic effect of 

Artemisia afra ethanolic extract is in agreement with   

Afolyan.[14]  who submitted that A. afra extract produced 

significant hypoglycemic effect in diabetic rats by 

increasing metabolic activity and glucose metabolism 
also he attributed the hypoglycemic effect of the plant to 

saponin presence. 

 

In the present study ethanolic extract of A. afra was 

significantly able to bring down the levels lipids levels in 

hyperlipidemic induced groups when compared to the 

untreated group. Cholesterol significantly reduced by 

(64%) at dose (200mg/kg and (74%) at dose 400mg/kg . 

Hypertriglyceridemia in the treated groups seems to be 

not affected by either doses when compared to untreated 

group, which reduced by (24% and 0.5%) at 200 mg/kg 
and 400mg/kg respectively, (p=0.461) (p=0.463) 

respectively. Dose 400 mg/kg had shown best result on 

LDL which significantly reduced by (70%)  compared to 

dose 200mg/kg which significantly reduced LDL by 

(57%) (p≤ 0.05). Instead of elevation we see that HDL is 

significantly reduced by (55%) at (200 mg/kg) and 

(79%) by (400 mg/kg) (p≤ 0.05).   

 

Previous studies which examined the hypolipidemic 

effect of A.Afra as a complication of diabetic induce in 

rats agreed with Taofik [15]
  who confirm that A.Afra can 

reduce elevation of lipids associated with diabetes 
mellitus.   

 

Our study agreed with T.O. Sunmonu
  [16]

 who admitted 

that A.Afra attenuated lipid peroxidation and decrease the 

imbalance in  lipid specially in the heart, also agreed 

with  Bobotas et al.   [17][18]  who made a dislipidemic 

therapy (Tablets) from a combination of many 

compounds including A.Afra. 

 

CONCLUSION  

In conclusion, findings obtained from this study revealed 
that  Artemisia Afra  can act as effective hypoglycemic 

and hypolipidemic agent, dose 400mg/kg showed the 

most significant results specially on lowering glucose, 

cholesterol and LDL than the dose 200mg/kg . On the 

other hand dose 200 mg/kg  more reduced triglycerides 

and Lesley HDL. 
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