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Hypoglycemic and Lipid Lowering Effect of aqueous fresh leaf extract of Chromolaena 

odorata (Linn) in Albino wistar rats Fed Different Concentrations of Cholesterol Enriched 

Diet 

 

Abstract  

High lipids and carbohydrate have been seriously implicated to cardiovascular problems, which 

has led to several uses of medicinal plants for traditional remedies. The present study 

investigated the lipid lowering activity of fresh leaf extract of Chromolaena odorata in Albino 

wistar rats. Twenty (20) rats used for the study were grouped into four groups of five (5) rats 

each. Group I served as normal control, group II, III and IV served as test groups, fed 75, 108 

and 148 g of cholesterol enriched diet for one week and thereafter, administered with 50, 100 and 

150 mg/kg body weight of fresh leaf extract of Chromolaena odorata respectively for four (4) 

days. Lipid profile and blood glucose were assayed at fed state and after administration. Results 

showed a significant (p<0.05) increase in Total Cholesterol, Triacylglycerol, Low Density 

Lipoprotein, Blood glucose concentration and body weight compared with control group in fed 

state.  Administration with fresh leaf extract of Chromolaena odorata showed a significant 

(p<0.05) increase in High Density Lipoprotein, significant (p<0.05) decrease in Blood glucose 

concentration, low density lipoproteins, triacylglycerol, total cholesterol and body weight of rats. 

The oral treatment with 50, 100 and 150 mg/kg body weight of the fresh leaf extract of this study 

demonstrated a general hypoglycemic and hypolipidemic activity not necessary a dose dependent 

pattern. It may therefore be concluded that the hypoglycemic and hypolipidemic activity of 

Chromolaena odorata taken freshly squeezed could be due to its phytochemical and antioxidants 

content.   

Keywords: blood glucose concentration; cholesterol; Chromolaena odorata; hyperlipidemia; 

hypoglycemic; weight loss.  

 

Introduction  

Improved intensive agricultural technique, science and technology have improved life style and 

availability of food, resulting to unhealthy eating habit (overeating) and subsequent obesity
1
. It 

has been reported that excessive consumption of saturated fatty food poses cardiovascular health 

risk
2
. Lipids are said to be the building blocks of fats and fatty substances found in animals and 

plants, composed mainly of cholesterol, triglycerides, lipoproteins and phospholipids. Lipids are 

insoluble in water and are stored in form of Triacylglycerol in the body which serves as sources 

of energy
3
. Cholesterol is exclusively found in all animal cells and in animal-based foods. 

Although it has been tagged bad and dangerous when levels rise in blood above 200mg/dl. It is 

an essential nutrient necessary for many functions, which include; repairing of cell membranes, 

synthesis of vitamin D on the skin's surface, production of hormones (estrogen and 

testosterone)
2
. High lipid concentration (hyperlipidemia) in association with obesity, weight 

gain, hypertension and diabetes  have been reported to be one of the major risk factors of 

cardiovascular disease, a leading cause of death
4,5

. Hyperlipidemia has been shown to be usually 

associated with elevated plasma level of low density lipoproteins (LDL), Triacylglycerol (TG), 

total cholesterol (TC), very low density lipoprotein (VLDL) and low level of plasma high density 

lipoprotein (HDL)
6,3,7

. 

In ancient time past and until now, man’s dependency on medicinal plants, in the practice of 

traditional medicine cannot be over emphasized. It was reported that in ancient time, people used 
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medicinal plants’ bark, leaves, root, fruits, and seeds taken mostly orally or applied on affected 

part to treat diseases and ailments. These include bone-setting, mental disorders, sickle-cell, 

anemia, epilepsy, liver and kidney problems, diabetes, stroke, malaria, and also as preservation 

and protection for the people
8, 9, 10

.  

Chromolaena odorata( Linn), is a plant found in Nigeria and is said to be a native to South and 

Central America
11

. The plant common name is siam weed, Botanical name is Chromolaena 

odorata (Linn), Local names in Nigeria include; Akintola in Yoruba, Awo-lowo in Igbo, 

Obiarakara in Hausa and Anagba-agwu in Idoma. It belongs to the family Asteraceae and is used 

as a medicinal herb in the South East of Nigeria. Findings by
12

 reveals the existence of about 

three hundred species of medicinal plants in use around the world in the pharmaceutical, food, 

cosmetics and perfumery industries. It was reported that in traditional medicine practice the plant 

is used as an anti-malaria remedy and can also be traditionally applied to wounds to stop 

bleeding
12

. It was reported that the aqueous extract and the decoction from the leaves of this 

plant have been used throughout Vietnam for the treatment of soft tissue wounds, burn wounds, 

and skin infections
13

.  

The anticancer activity of leaf extracts of Chromolaena odorata on human and mouse cell lines 

has been reported
14

. 
15

 reported it popular antispasmodic, anti-protozoal, antifungal, anti-

trypanosomal, antibacterial and antihypertensive activities. Also, 
16

 reported that the plant 

possesses anti-inflammatory, astringent, diuretic and hepatotropic properties. 
17

 reported that 

ethanolic and methanolic leaves extract of Chromolaena odorata have significant free radical 

scavenging action against nitric oxide and hydroxyl radical. The present study is designed to 

investigate the hypoglycemic and hypolipidemic activities of fresh leaf extract of Chromolaena 

odorata (Linn) in albino wistar rats fed different concentrations of cholesterol enriched diet. 

 

MATERIALS AND METHODS 

Study Animals 

Albino wister female rats weighing 100g to 147g were obtained from Department of 

Biochemistry, Faculty of Biological Sciences, University of Nigeria, Nsukka. Animals were 

housed in a well ventilated colony cages at an ambient temperature and relative humidity in the 

animal house of Department of Biochemistry, Faculty of Natural Sciences, Caritas University, 

Amorji – Nike, Enugu. The rats were allowed to acclimatize for one week prior to the 

experiment and had access to standardized palletized finisher feed and clean water within this 

period of acclimatization.  

Plant materials 

Fresh plant of siam weed were collected from behind Charity square of Caritas University 

Amorji – Nike, Enugu, Nigeria. The plant was identified and authenticated at the herbarium of 

the Department of Botany, Faculty of Biological Sciences, University of Nigeria, Nsukka. After 

which the leaves were collected, rid of dirt and squeezed in a clean container to release the 

liquid. Thereafter, the solution was filtered and the filtrate administered to the animals according 

to the required volume, based on body weight of the rats using the relationship below 
18

. Plants 

leaves were always collected and extracted fresh when needed to be administered. This study 

adopted the use of fresh leaf extract in order to mimic the practice of the use of the fresh plant 

leaves by traditionalists and also to preserve some volatile bioactive components of the plant 

which may not withstand evaporation by extraction method.   



 

Volume to be administered (ml) =Weight of rats (Kg) x Dose (mg/Kg)/Concentration of the 

extract (mg/ml) 

Experimental Design 

The protocol for the study was in two phases. In the first phase, a total of 20 rats were grouped 

into four groups of five (5) rats each of test groups and control group. The rats in test groups 

were allowed free access to cholesterol enriched diet, pelletized finisher feed and water, while 

the normal control group was allowed free access pelletized finisher feed and water, all groups 

were fed for one week. The cholesterol enriched diet was made from the processed mixture of 

canned sardine, beef liver, hen’s egg, Cray fish and margarine. These were fried without prior 

boiling (to prevent lose of nutrient) in the margarine (blue band butter), air – dried, mixed and 

weighed. From the weighed mixture of the prepared cholesterol enriched diet was added to the 

pelletized finisher feed and the rats were fed.  

Group I: normal control, fed only pelletized finisher feed (no cholesterol enriched diet) 

Group II: fed pelletized finisher feed supplemented with 75 g of cholesterol enriched diet 

Group III: fed pelletized finisher feed supplemented with 108 g of cholesterol enriched diet 

Group IV: fed pelletized finisher feed supplemented with 148 g of cholesterol enriched diet 

In the second phase, the rats in groups II, III and IV were administered various dosages of fresh 

aqueous extracts of Chromolaena odorata (linn) leaves.  

Group I: normal control, no administration 

Group II: administered 50 mg/kg body weight of extract 

Group III: administered 100 mg/kg body weight of extract 

Group IV: administered 150 mg/kg body weight of extract 

Collection of blood sample from the rats was done by capillary pressure insertion into side of the 

eye in an EDTA free tube, and serum collected stored at room temperature for immediate 

biochemical assays.  

Estimation of parameters 

Blood glucose concentrations of rats were determined at cholesterol enriched diet fed state and 

after administration of fresh filtrate of Chromolaena odorata (linn) leaves. Glucose was assayed 

using glucose meter (Accu – check active blood Glucose monitoring system). Roche Diagnostics 

MmbttSandhuferStrasse 116, 68305 Mannheim, Germany. Serial No: Gu 03802486. High 

density lipoprotein (HDL) was assayed using 
19, 20

 methods, Low density lipoprotein (LDL) were 

determined using 
21

 method, Total cholesterol (TC) was assayed by the enzymatic colorimetric 

cho-PAP method as described by 
22

, Triacyglycerol(TG) was assayed using the description by 
23

 

method. 

Statistical Analysis 

Values obtained were analyzed statistically using one way Analysis of Variance (ANOVA) with 

a confidence level of 95% (p < 0.05), considered significant. A component of Graph Pad Instat3 

Software version 3.05 by Graph Pad Inc. was used 
24

. Results were expressed as mean ± standard 

deviation. 



 

RESULTS AND DISCUSSION 

Results  

The lipid profile of rats fed various concentrations (75, 108 and 148 g to group II, III and IV 

respectively) of cholesterol enriched diet is shown in table 1. A significant (p<0.05) increase was 

observed in TC, TG and LDL of test groups compared to control group. There was a significant 

(p<0.05) decrease in HDL of the test groups compared to control group. 

Table 1: lipid profile of rats fed cholesterol enriched diet of various concentrations (75, 108 

and 148 g) 

 TC(mg/dl) TG(mg/dl) HDL(mg/dl) LDL(mg/dl) 

GRPI 102.00±16.10
abc

 154.00±34.40
abc

 69.00±60.50
ab

 27.00±7.00
abc

 

GRPII 262.00±19.90
a
 207.00±40.20

a
 63.00±39.60 157.00±58.60

a
 

GRPIII 272.00±79.20
b
 163.00±42.41

b
 24.00±22.60

a
 215.00±65.10

b
 

GRPIV 233.00±36.30
c
 232.00±41.00

c
 40.00±19.70

b
 146.00±33.50

c
 

Results are mean ± standard deviation, Values in the same column bearing similar superscripts 

are significantly different at P<0.05. (n=4). Key: GRP I: Control Group, GRP II: Test Group B, 

GRP III: Test group C, GRP IV: Test group D. 

Table 2 shows lipid profile of rats administered various dose of fresh leaf filtrate of Chromolaena 

odorata (linn) for four days. A significant (p<0.05) increase was observed in HDL and 

significant (p<0.05) decrease in LDL, TG and TC in group II, III and IV after administration 

compared to before administration of fed state of cholesterol enriched diet (table1) in a non – 

dose dependent manner.   

Table 2: lipid profile of rats administered various dosage of fresh leaf aqueous extract of 

Chromolaena odorata (linn) 

 TC(mg/dl) TG(mg/dl) HDL(mg/dl) LDL(mg/dl) 

GRPI 151.00±46.70
abc

 156.00±24.00
ab

 132.00±19.70
ab

 24.00±70.00
abc

 

GRPII 163.00±36.40
a
 249.00±63.50

a
 135.00±70.30 35.00±22.10

a
 

GRPIII 191.00±39.80
b
 142.00±48.10 145.00±49.30

a
 74.00±41.20

b
 

GRPIV 178.00±44.70
c
 194.00±43.10

b
 159.00±50.90

b
 44.00±10.30

c
 

 Results are mean ± standard deviation, Values in the same column bearing similar superscripts 

are significantly different at P<0.05. (n=4). Key: GRP I: Control Group, GRP II: Test Group B, 

GRP III: Test group C, GRP IV: Test group D. 

Table 3 shows the blood glucose concentrations and effect of oral administration of the different 

doses (50 mg/kg, 100 mg/kg and 150 mg/kg body weight) on blood glucose concentrations of 

rats taken in fed state with cholesterol enriched diet and after administration of fresh leaf extract 

of Chromolaena odorata (linn). After fresh leaf filtrate of Chromolaena odorata (linn) 

administration, the blood glucose levels of test groups (II, III and IV) decrease significantly 

(p<0.05) compared to normal control (group I) and in fed state of cholesterol enriched diet in a 

non-dose dependent pattern, thus acerbating induced hypoglycemia. 



 

Table 3: Blood glucose concentration (mg/dl) of rats in fed cholesterol enriched diet state 

and administered fresh leaf extract of Chromolaena odorata (linn) state 

 Fed state Administered state 

GRPI 102.75±32.75
a
 60.32±57.21

a
 

GRPII 106.00±52.25
b
 73.25±52.31

b
 

GRPIII 108.52±71.32
c
 95.22±44.21

c
 

GRPIV 113.00±25.11
d
 75.53±32.12

d
 

Results are mean ± standard deviation, Values in the same row bearing similar superscripts are 

significantly different at P<0.05. (n=4). Key: GRP I: Control Group, GRP II: Test Group B, GRP 

III: Test group C, GRP IV: Test group D. 

Table 4 shows the body weight of rats at fed state and after administration of fresh leaf extract of 

Chromolaena odorata (linn). There was a significant (p<0.05) decrease in weight of rats 

administered with varying doses of fresh leaf extract of Chromolaena odorata (linn) for four 

days compared to weight of fed cholesterol enriched diet state in dose dependent manner, thus 

exerting it anti obesity potential. 

Table 4: Body weight (g) of rats fed cholesterol enriched diet and after administration of 

fresh leaf extract of Chromolaena odorata (linn) 

 Weight of fed state After administration 

GpI 170.06±26.80 176.68±3.28 

GpII 177.98±9.23
a
 166.10±9.79

a
 

GpIII 174.36±5.65
b
 168.46±12.66

b
 

GpIV 184.29±14.29
c
 175.36±11.95

c
 

Results are mean ± standard deviation, Values in the same row bearing similar superscripts are 

significantly different at P<0.05. (n=6). Key: GRP I: Control Group, GRP II: Test Group B, GRP 

III: Test group C, GRP IV: Test group D. 

Discussion 

Feeding of the test groups rats in phase I with cholesterol enriched diet showed significant 

(p<0.05) increase of low density lipoproteins (LDL), total cholesterol (TC) and triacylglycerol 

(TG) and decrease (p<0.05) significantly of high density lipoproteins (HDL) (table 1). The fed 

diet may have been the cause of the increase of LDL, TC and TG; and decrease of HDL in the 

animals. This finding is consistent with the report of 
25

, who showed that blood lipid profile of 

albino wistar rats changed when fed with cholesterol rich diet. 
6
 reported that the composition 

(combination of processed mixture of canned sardine, beef liver, hen’s egg, Cray fish and 

margarine fried without prior boiling in the margarine can raise the level of lipid profile. This 

study also justify that such a formulation has rapid potential of raising LDL, TC, TG and body 

weight
6
. The inverse levels between low density lipoproteins (LDL), known as Bad Cholesterol 

and high density lipoproteins (HDL), known as the good Cholesterol have been commonly 

reported. That is as LDL levels decrease, HDL levels will increase and vice versa and this study 

supports such grounds since HDL concentrations was lower than LDL 
26

. Also 
26

 showed that 



 

high levels of HDL (above 60 mg/dL) may be nearly as protective for the heart as low levels of 

LDL and HDL levels below 40 mg/dL are associated with an increased risk of cardiovascular 

disease. Raised levels of serum total cholesterol and LDL have been reported to constitute risk 

factors in the development of cardiovascular diseases 
27

. This risk could be due to deposition of 

their cholesteryl esters during their transport in the blood vessels which results in the hardening 

and narrowing of the vessels which causes cardiovascular diseases, especially atherosclerosis 
28

, 

Thus, the significant (p<0.05) of LDL, TC and TG, and the significant (p<0.05) decrease of HDL 

in this study may have negative influence in exacerbating cardiovascular diseases.  

In phase II, the test animals were administered the fresh plant extract and showed significant 

(p<0.05) increase in high density lipoprotein (HDL) and significant (p<0.05) decrease in low 

density lipoprotein (LDL), total cholesterol (TC) and triacylglycerol (TG) (table 2). These 

observations in the animals may have been caused by the administered fresh leaf extract of 

Chromolaena odorata (linn). Cholesterol is carried from other tissue of the body to the liver by a 

mediated action of high density lipoprotein (HDL) to be eliminated and low density lipoprotein 

(LDL) transport cholesterol to the tissues, increasing blood cholesterol. 
29

 reported that the 

medicinal plant contains saponins. Thus, the cholesterol lowering effect may have been due to 

the phytochemical contents, since these phytochemicals have hypocholesterolemic properties. 

The reduction of fatty acids by the medicinal plant indicates it has the ability of lowering the 

lipid profile of the experimental animals. Siam weed appears to exert its hypolipidemic effect 

through the mechanism enabled by enhanced lecithin – cholesterol acyltransferase (LCAT) 

activity (equation I). It has been reported that the enzyme LCAT and HDL are majorly involved 

in the transport and elimination of cholesterol from the body’s tissues to the liver for elimination, 

hence it significant (p<0.05) increase could be of benefit 
3
. It has been reported that the 

phytochemicals saponins and phytosterols have ability of reducing plasma cholesterol and lipids 

concentration, thus may have contributed to the hypolipidemic activities of this medicinal plant 

with the reduction of the lipid profile except that HDL concentration increases. Phytosterols has 

inhibitory and competitive effect on dietary cholesterol uptake in the intestine and facilitate its 

excretion from the body, since they have related structure 
30

. Report by 
31

 on the nutrient content 

of Chromolaena odorata (linn) leaf showed that it contains some useful antioxidant mineral 

elements such as magnesium, manganese, iron, phosphorus, calcium, potassium, copper and 

zinc. It was reported that zinc (Zn) is a component of the enzyme superoxide dismutase, an 

antioxidant which protects and stops oxidation of LDL and fosters healthy transport of 

cholesterol 
3
. Thus, the furnishing of zinc and copper by this medicinal plant could be 

responsible for the reduction in LDL, TG and TC. It appears the presence of copper and zinc in 

Siam weed as cofactors to the enzymes catalase and superoxide dismutase serve a 

complementary action. Superoxide dismutase converts superoxide (O2
-
) product from LDL 

oxidation to hydrogen peroxide and oxygen (H2O2 and O2) as the first line of defense to preserve 

cells from the damaging effects of superoxide. Catalase then metabolizes the hydrogen peroxide 

produced by superoxide dismutase to water and oxygen (equation II and III)
 32, 17

. The 

antioxidant role of manganese in superoxide dismutase in inflammation defense and protection 

against oxidative damage has been reported by 
33

, which appears to support the observed 

inhibitory function in lipid peroxidation of Chromolaena odorata (linn) in this study. It could be 

that the medicinal plant inhibits the enzyme glycerol kinase, thereby reducing the production of 

triacylglycerol by preventing the mobilization of free fatty acid from the adipose tissue 
34

. 

                   
Lecithin   +    Cholesterol          LCAT                   Lysolecithin   +   Cholesterol esters 



 

                                                                                                                                     …….. (I) 

 

                                                                                                                                    ……… (II) 

 

 

Thus, the ability to increase the serum concentration of HDL and reduce LDL, TG and TC could 

be due to the presence of these mineral elements, essential oils and phytochemicals. 

The significant (p<0.05) decrease in blood glucose level after administration of the leaf extract of 

Chromolaena odorata (linn) (table 3) is supported by 
35

.  The reduction of blood glucose could 

be due to the presence of manganese (Mn) and magnesium (Mg), 
31

 and their function as 

cofactors to the enzymes glucokinase (Hexokinase), glucose 6- phosphate and glycerol kinase. 

Magnesium ion (Mg
2+

) is a cofactor required in glycolysis (breakdown) of glucose by 

hexokinase and phosphofructose kinase in the phosphorylation of glucose and fructose 6-

phosphate, to glucose 6-phosphate and fructose 1, 6 –bisphosphate respectively 
3
. Thus, the 

furnishing of Mg
 
by siam weed seems to reduce blood glucose by the above mechanism.  

The reduction in body weight of the test groups of the rats after administration of Chromolaena 

odorata (linn) fresh leaf extract (table 4), is justified by 
36

, who reported a reduction of weight 

gain produced by the administration of the plant extract. The plant has been reported to be rich in 

phytochemicals such as flavonoids, terpenes and tannins; and essential oils 
16, 37, 38

. The 

phytochemical contents of this plant could be responsible for the weight loss in the test animals 

in this study. The significantly low body weight produced by the medicinal plant, in the test 

animals may be a useful index in the management of obesity, hypertension, reduction in blood 

pressure, improve and control coronary risk incidence, diabetes mellitus, hyperlipidemia, and 

physical functioning 
29

.  

Conclusion  

It may be concluded that Chromolaena odorata (linn) fresh leaf aqueous extract possesses 

hypolipidemic and hypoglycemic ability, as seen in the effective reduction of low density 

lipoprotein, triacylglycerol and total cholesterol, raised concentrations of high density 

lipoproteins and reduction in blood glucose level. It therefore laid credence to the unscrupulous 

claim of the use of siam weed by traditionalist in the management of obesity and 

hypercholesterolemia. 
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