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ABSTRACT:  This study investigated the antidiabetic activity of the aqueous 

extract of the leaves of Ageratum conyzoides. Streptozotocin induced hyperglycemia 

male adult albino rats were used to study the antidiabetic effect of Ageratum 

conyzoides aqueous extract (at doses of 100, 200 and 300 mg/kg respectively). The 

diabetic rats were housed in metabolic cages, for the whole period of the experiment. 

Body weight was evaluated at the beginning of the experiment and on days 7, 14, 

and 21 afterward. Water intake, food intake and urine excretion volume were also 

estimated. At the end of the experiment the rats were sacrificed and serum insulin 

concentration, total serum proteins and hepatic glycogen content were estimated. 

Lipid profile (total cholesterol (TC), High density lipoprotein (HDL)-cholesterol, 

low density lipoprotein (LDL)-cholesterol and triglycerides (TG)) were also 

assessed. The results showed significant effect of stimulating body weight growth at 

the doses of 200, 300 mg/kg. The effect of the extract on the food, water intake and 

water excretion showed a significant decrease in the 200 and 300 mg/kg extract 

treated groups. In treated rats, both doses (200 and 300 mg/kg) induced a significant 

reduction in serum glucose and the Area Under the glucose Curve, with concomitant 

increases in serum insulin and protein levels. Furthermore, A. conyzoides treatment 

improve lipid profile by increase HDL and reducing triglycerides and LDL at 200 

mg/kg. The present study clearly indicates that Ageratum conyzoidesaqueous extract 

leaves exhibited significant antidiabetic activity and supports its uses in traditional 

medicine. 

INTRODUCTION: Ageratum conyzoides is an 

erect herbaceous annual plant. It was originally 

introduced as a garden plant, and now widely used 

in traditional medicine worldwide 
1
.  

 

Since ancient times, the plant has been utilized for 

the treatment of various ailments, such as burns and 

wounds, infectious diseases, arthritis and fever
1
.  
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Specifically, it has been shown to have activity 

against larvae of the mosquito Aedes aegypti 
2
, 

anti-inflammatory properties with no apparent 

hepatotoxicity 
3
, radio-protective and 

gastroprotective effect 
4, 5

. Isolated and structurally 

elucidated 5, 6, 7, 8, 3ʹ, 4ʹ, 5ʹ-Heptamethoxy 

flavone from Ageratum conyzoides, showed low 

insecticidal activity against D. hyalinata and R. 

dominica 
6
. In Africa A. conyzoides is used to treat 

fever, rheumatism, headache, colic, wounds caused 

by burns, dyspepsia, eye problems, uterine 

disorders and pneumonia, while it is used in 

traditional medicine for antiasthmatic, 

antispasmodic and haemostatic effects in East 

Africa 
7
.  
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Many bioactive compounds have been isolated 

from A. conyzoides, which include mono- and 

sesquiterpenes, chromene, chromone, benzofuran 

and coumarin, flavonoids, triterpene and sterols, 

alkaloids and some miscellaneous compounds 
1
. 

According to previous ethno-botanical studies, A. 

conyzoides is used in the treatment of diabetes in 

Cameroon and Nigeria 
8, 9

. 

 

Earlier pharmacological studies with crude leaves 

extract and butanol acetic acid fractions 

respectively, have demonstrated acute effect of 

Ageratum conyzoides on diabetic rats 
10, 11

. The aim 

of this study was to evaluate the subacute 

antidiabetic effect of the aqueous extract of the 

leaves of Ageratum conyzoides on some 

antidiabetic parameters (blood glucose level, lipid 

profile, serum insulin, hepatic glycogen,  total 

serum protein, water intake, urine excretion and 

food intake), and body weight. 

 

MATERIALS AND METHODS: 

Drugs and chemicals:  

Glibenclamide (Glycomin®) was obtained from 

Strides Arcolat Ltd. Bangalore, India. 

Streptozotocin (Cat. No. S0130) was purchased 

from Sigma-Aldrich®, St Louis, MO.  

 

Collection and preparation of plant material: 

Mature plants of Ageratum conyzoides Linn. were 

harvested during the month of February 2009 in 

Yaoundé, Centre Region, Cameroon. Botanical 

identification was performed at the National 

Herbarium of Yaoundé, in comparison with the 

voucher specimen N°19050/SFR/Cam. The leaves 

were shade-dried and ground into powder. 
 

Extraction:  

A fine powder of the leaves (138 g) was boiled in 

distilled water (2.25 L) for 30 min. The decoction 

was taken and allowed to cool for 30 min at room 

temperature (24 ± 5°C), and filtered twice. The 

filtrate was dried in an oven (55°C) for 3 days to 

obtain the extract (Yield = 29% w/w). 

 

Animals: Male albino Wistar rats (180 - 220 g) 

were maintained on standard laboratory diet and 

tap water ad libitum in the Animal House of the 

Institute of Medical Research and Medicinal Plants 

Studies (IMPM), Cameroon. The study was carried 

out with the approval of the Institutional Animal 

Ethics Committee. 

 

Induction of experimental diabetes:  

Diabetes was induced in overnight fasted animals, 

by an intravenous injection of a freshly prepared 

streptozotocin (STZ) solution, at the dose of 52 

mg/kg body weight in acidified saline solution 

(0.9%; pH 4.5), as previously described 
12

. A set of 

control rats received only the acidified saline 

solution. After 72h, when the condition of diabetes 

was stabilized, the animals with blood glucose 

levels above 200 mg/dL were considered as 

diabetic animals and selected for the study. 

 

Study of the effect of aqueous leaves extract of 

Ageratum conyzoides in diabetic rats: 

Experimental design:  

All rats were kept in metabolic cages (Nalgene) at 

the the animal house, with light/dark cycles of 

12/12 hours at constant temperature and humidity 

of 20 °C and 65 % respectively, for 3 weeks before 

and during the experimental period. The diabetic 

animals were divided into five groups (n = 6) and 

A. conyzoides (100 mg/kg, 200 mg/kg or 300 

mg/kg body weight respectively), glibenclamide 

(10 mg/ kg) and vehicle control were given orally. 

The vehicle control group (n = 6) received distilled 

water (1 mL/kg body weight). The treatments were 

administered orally, once per day, during 3 weeks. 

 

Changes in body weight were assessed weekly in 

all groups of rats. Prior to the sacrifice on day 21, 

the animals were subjected to fasting for 16h but 

allowed free access to water. The fasting blood 

glucose levels were estimated on the initial day of 

the experiment, on day 7, on day 14 and at the end 

of the experiment (day 21).  

 

At the end of the experiment (day 21), the animals 

were sacrificed by decapitation and the following 

biochemical parameters were evaluated in serum: 

insulin levels, lipid profiles ((Total cholesterol 

(TC), Triglycerides (TG), LDL - cholesterol (LDL-

C) and HDL cholesterol (HDL-C)), total protein 

and liver glycogen levels. 

 

Determination of body weight:  

The body weight of diabetic rats was recorded once 

a week, from the beginning of the experiment, on 



Nyunaï et al., IJPSR, 2015; Vol. 6(4): 1378-1387.                                        E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1380 

day 7, 14 and 21; these values were converted to 

the percentage of the initial weight. 

 

Determination of the plasma glucose 

concentration:  

Blood samples for glucose determination were 

obtained from the tip of the tail of rats at the 

beginning of the experiment before administration 

of drugs, at week 1, 2 and 3 (end of the experiment) 

respectively. Diabetic rats were used after 16 h of 

fasting. The glucose level was measured with a 

glucometer, Glucotrend®2 (An Accu-Chek system 

of the Roche Group Germany, Roche diagnostics 

GmbH D-68298 Mannheim, Germany) in all 

animals. The Area Under Curve was then 

calculated, and each value was compared to those 

of the vehicle control group. 

 

Determination of water intake, urine excretion 

and food intake:  

After 3 days of acclimatization, the rats were 

subsequently housed individually in metabolic 

cages with free access to tap water and food. Water 

and food intake were deducted from the initial 

quantities put in each cage. Urine was 

spontaneously voided after every 24 hours and 

collected in the metabolic cage. The urine collector 

was used to determine daily urinary volume 

excreted. 

 

Determination of lipids profile: 

Total cholesterol (TC), Triglycerides (TG), LDL 

cholesterol (LDL-C) and HDL cholesterol (HDL-

C) levels were measured following the commercial 

kit's instructions. 

 

Serum insulin determination:  

Serum was separated immediately after blood 

sampling by centrifugation at 4000 rpm at 4°C for 

30 min. Serum insulin levels were estimated by a 

Radio Immuno Assay Kit (Millipore, St Charles, 

MO., Cat. No. RI-13K) according to the 

manufacturer's instructions. 

 

Assay of glycogen content:  

At the end of the experimental period (day 21), all 

diabetic rats were sacrificed and their livers 

removed. 100 mg of the liver tissue was 

homogenized in 5 volumes of an ice-cold 30% 

(w/v) KOH solution and dissolved in a boiling 

water-bath (100°C) for 30 min. The glycogen was 

precipitated with ethanol, washed, and re-

solubilized in distilled water. Thereafter, hepatic 

glycogen content was determined by the anthrone-

reagent method 
13

. The amount of blue compound 

generated by the reaction was assayed with a 

spectrophotometer at 620 nm. The glycogen 

content was expressed as mg/100 g wet tissue.  

 

Serum protein determination:  

The protein content was estimated using a standard 

procedure 
14

, with slight modifications. 

 

Statistical analysis:  

The OGTT Area Under Curve was estimated with 

Graphpad software using the trapezoidal rule. The 

data were expressed as mean ± S.D. One-way 

analysis of variance (ANOVA) followed by 

Dunnet’s post-test was used to identify significant 

differences between treated groups and that of 

vehicle control. Differences were considered to be 

significant at p≤0.05. 

 

RESULTS: 

Effects of Ageratum conyzoides extract on body 

weight of STZ-induced diabetic rats:  

Subacute administration of Ageratum conyzoides 

extract at doses of 200 mg/kg and 300 mg/kg body 

weight respectively increase significantly body 

weight of the diabetic rats at all weeks (p ≤ 0.01). 

After the beginning of the experiment (the dose of 

100 mg/kg of Ageratum conyzoides extract exhibits 

the same effect only at the third week (78.87 ± 2.30 

to 88.01 ± 2.88; p ≤ 0.01). Glibenclamide was more 

efficient during the three weeks of treatment 

(103.18 ± 3.30 to 135 ± 10.84; 83.48 ± 3.28 to 

95.05 ± 3.50; 78.87 ± 2.30 to 135.12 ± 5.99; p ≤ 

0.001) (Figure 1).  

 

Effects of Ageratum conyzoides extract on blood 

glucose of STZ-induced diabetic rats:  

Daily treatment of STZ diabetic rats with Ageratum 

conyzoides extract, for 21 days result in a 

significant decrease of the Area Under Curve of the 

diabetic rats treated with the dose of 200 mg/kg and 

300 mg/kg (8459.70 ± 259.10, to 6957.70 ± 487.40 

and 5631.70 ± 283 respectively (p ≤ 0.001)); when 

compared to that of vehicle control (8459.7 ± 

259.10) (p ≤ 0.001). Glibenclamide also lowered 
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significantly AUC-blood glucose (p ≤ 0.001) 

(Figures 2 & 3).  
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FIG.1: EFFECTS OF AGERATUM CONYZOIDES 

EXTRACT ON THE BODY WEIGHT OF STZ-

INDUCED DIABETIC RATS 
Data are expressed as means ± S.D (n = 6). *p ≤ 0.05 

compared with the corresponding value for vehicle control 

rats; **P ≤ 0.01 compared with the corresponding value for 

vehicle control rats; ***p ≤ 0.001 compared with the 

corresponding value for vehicle control rats. AC100: 

Ageratum conyzoides (100 mg/kg); AC200: Ageratum 

conyzoides (200 mg/kg). AC300: Ageratum conyzoides (300 

mg/kg); Glib10: Glibenclamide (10 mg/kg) 
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FIG.2: EFFECT OF AGERATUM CONYZOIDES 

EXTRACT ON BLOOD GLUCOSE OF STZ-INDUCED 

DIABETIC RATS 
Data are expressed as means ± S.D (n = 6). AC100: Ageratum 

conyzoides (100 mg/kg); AC200: Ageratum conyzoides (200 

mg/kg); AC300: Ageratum conyzoides (300 mg/kg); Glib10: 

Glibenclamide (10 mg/kg) 

 

Effect of Ageratum conyzoides extract on lipid 

profile of STZ-induced diabetic rats: The 

subacute treatment with Ageratum conyzoides 

extract, at all doses used, during the 21 days 

decreased total cholesterol, whenever significant at 

doses of 100 mg/kg of AC and 10 mg of 

glibenclamide (p ≤ 0.05), although the dose 200 

mg/kg increases HDL cholesterol (38.67 ± 2.16 to 

46.33 ± 3.39) (p ≤ 0.001) and decrease LDL 

Cholesterol (25.67 ± 2.50 to 15.83 ± 1.94) (p ≤ 

0.001). Serum triglycerides level of diabetics rats 

decrease significantly at the end of the treatment 

with 200 mg/kg, 300 mg/kg and glibenclamide (10 

mg/kg) respectively (63.67 ± 3.14 to 55.17 ± 2.79 

(p ≤ 0.01), 46.67 ± 5.24 and 45.58 ± 5.02 (p ≤ 

0.001) (Figure 4). 
 

Vehicle AC100 AC200 AC300 Glib10
0

2000

4000

6000

8000

10000

***

*** ***

Treatments

A
U

C

 
FIG. 3: AREA UNDER CURVE OF THE EFFECT OF 

AGERATUM CONYZOIDES ON BLOOD GLUCOSE OF 

OF STZ-INDUCED DIABETIC RATS 

Data are expressed as means ± S.D (n = 6). ***P ≤ 0.001 

compared with the corresponding value for vehicle control 

rats. AC100: Ageratum conyzoides (100 mg/kg); AC200: 

Ageratum conyzoides (200 mg/kg); AC300: Ageratum 

conyzoides (300 mg/kg); Glib10: Glibenclamide (10 mg/kg) 
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FIG. 4: EFFECT OF AGERATUM CONYZOIDES 

EXTRACT ON LIPID PROFILE OF STZ-INDUCED 

DIABETIC RATS 



Nyunaï et al., IJPSR, 2015; Vol. 6(4): 1378-1387.                                        E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1382 

Data are expressed as means ± S.D (n = 6). *p ≤ 0.05 

compared with the corresponding value for vehicle control 

rats; **p ≤ 0.01 compared with the corresponding value for 

vehicle control rats; ***p ≤ 0.001 compared with the 

corresponding value for vehicle control rats. HDL: HDL 

cholesterol; TG: triglycerides; TC: Total Cholesterol; LDL: 

LDL Cholesterol. AC100: Ageratum conyzoides (100 mg/kg); 

AC200: Ageratum conyzoides (200 mg/kg); AC300: 

Ageratum conyzoides (300 mg/kg); Glib10: Glibenclamide 

(10 mg/kg) 

 

Effect of Ageratum conyzoides subacute 

treatment (3 weeks) on the food intake, water 

intake and urine excretion in streptozotocin-

diabetic rats:  

Amongst the doses used, only the doses of 200 

mg/kg and 300 mg/kg decreased food intake 

(207.98 ± 17.62 to 129.10 ± 39.06 and to 120.32 ± 

38.52) (p ≤ 0.05)) respectively, water intake 

(589.53 ± 20.25 to 342.16 ± 16.63, and to 509.03 ± 

9.23 respectively) (p ≤ 0.001) and urine excretion 

(158.65 ± 12.64 to 101.96 ± 10.25) (p ≤ 0.001), and 

to 134.13 ± 6.95) (p ≤ 0.05). Glibenclamide 

showed the best effect in lowering food intake 

(207.98 ± 17.62 to 100.34 ± 30.02) (p ≤ 0.001), 

lowered water intake (589.53 ± 20.25 to 372.17 ± 

14.33) (p ≤ 0.001) and decrease urine excretion 

(158.65 ± 12.64 to 85 ± 5.15) at p ≤ 0.001 (Figures 

5, 6 and 7). 
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FIG. 5: EFFECT OF AGERATUM CONYZOIDES 

EXTRACT ON RELATIVE FOOD INTAKE OF STZ-

INDUCED DIABETIC RATS 

Data are expressed as means ± S.D (n = 6). *p ≤ 0.05 

compared with the corresponding value for vehicle control 

rats; **p ≤ 0.01 compared with the corresponding value for 

vehicle control rats. AC100: Ageratum conyzoides (100 

mg/kg); AC200: Ageratum conyzoides (200 mg/kg); AC300: 

Ageratum conyzoides (300 mg/kg); Glib10: Glibenclamide 

(10 mg/kg) 
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FIG. 6: EFFECT OF AGERATUM CONYZOIDES 

EXTRACT ON RELATIVE WATER INTAKE OF STZ-

INDUCED DIABETIC RATS 
Data are expressed as means ± S.D (n = 6). ***p ≤ 0.001 

compared with the corresponding value for vehicle control 

rats. AC100: Ageratum conyzoides (100 mg/kg); AC200: 

Ageratum conyzoides (200 mg/kg); AC300: Ageratum 

conyzoides (300 mg/kg); Glib10: Glibenclamide (10 mg/kg) 
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FIG.7: EFFECT OF AGERATUM CONYZOIDES 

EXTRACT ON RELATIVE URINE EXCRETION OF 

STZ-INDUCED DIABETIC RATS 

Data are expressed as means ± S.D (n = 6). *p ≤ 0.05 

compared with the corresponding value for vehicle control 

rats; ***p ≤ 0.001 compared with the corresponding value for 

vehicle control rats. AC100: Ageratum conyzoides (100 

mg/kg); AC200: Ageratum conyzoides (200 mg/kg); AC300: 

Ageratum conyzoides (300 mg/kg); Glib10: Glibenclamide 

(10 mg/kg) 

 

Effect of Ageratum conyzoides extract on insulin 

level of STZ-induced diabetic rats at the end of 

the three weeks of treatment:  

A significant increase of serum insulin of diabetic 

rats after 3 weeks of treatment with the extract, at 
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200, 300mg/kg and with glibenclamide (10 mg/kg), 

when compared to diabetic control (Figure 8). This 

increase was by a percentage of 23.64, 29.94 and 

79.86% respectively, and dose related. 
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FIG.8: EFFECT OF AGERATUM CONYZOIDES 

EXTRACT ON INSULIN LEVEL OF STZ-INDUCED 

DIABETIC RATS AT THE END OF THE THREE 

WEEKS OF TREATMENT 

Data are expressed as means ± S.D (n = 6). ***p ≤ 0.001 

compared with the corresponding value for vehicle control 

rats. AC100: Ageratum conyzoides (100 mg/kg); AC200: 

Ageratum conyzoides (200 mg/kg); AC300: Ageratum 

conyzoides (300 mg/kg); Glib10: Glibenclamide (10 mg/kg) 

 

Effect of Ageratum conyzoides extract on 

glycogen level of STZ-induced diabetic rats at 

the end of the three weeks of treatment:  

The hepatic glycogen content was significantly 

elevated respectively at 200 and 300 mg/kg of 

Ageratum conyzoides extract when compared to 

vehicle control (42.61 ± 2.95 to 48.03 ± 3.54) (p ≤ 

0.05) and (42.61 ± 2.95 to 50.39 ±2.85) (p ≤ 0.01). 

Glibenclamide was more active to enhance hepatic 

glycogen content when compared to vehicle control 

(42.61 ± 2.95 to 56.37 ± 3.32) (p ≤ 0.001) (Figure 

9). 
 

Effects of Ageratum conyzoides extract on serum 

total protein in STZ- diabetic rats at the end of 

the three weeks of treatment:  

Amongst the doses of Ageratum conyzoides extract 

used, only the doses of 200 and 300 mg/kg 

increased the level of serum total protein (59.50 ± 

5.01 to 75.50 ± 3.45 and 59.50 ± 5.01 to 72 ± 7.32) 

(p≤ 0.01 and p≤ 0.001 respecticely). Glibenclamide 

was more effective and increased the serum total 

protein by 59.67 % from 59.50 ± 5.01 to 95 ± 5.55 

(p≤ 0.001) (Figure 10). 
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FIG.9: EFFECT OF AGERATUM CONYZOIDES 

EXTRACT ON GLYCOGEN LEVEL OF STZ-

INDUCED DIABETIC RATS AT THE END OF THE 

THREE WEEKS OF TREATMENT  

Data are expressed as means ± S.D (n = 6). *p ≤ 0.05 

compared with the corresponding value for vehicle control 

rats; **p ≤ 0.01 compared with the corresponding value for 

vehicle control rats; ***p ≤ 0.001 compared with the 

corresponding value for vehicle control rats. AC100: 

Ageratum conyzoides (100 mg/kg); AC200: Ageratum 

conyzoides (200 mg/kg); AC300: Ageratum conyzoides (300 

mg/kg); Glib10: Glibenclamide (10 mg/kg) 
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FIG.10: EFFECTS OF AGERATUM CONYZOIDES 

EXTRACT ON SERUM TOTAL PROTEIN LEVEL OF 

STZ-INDUCED DIABETIC RATS AT THE END OF 

THE THREE WEEKS OF TREATMENT  

Data are expressed as means ± S.D (n = 6). **p ≤ 0.01 

compared with the corresponding value for vehicle control 

rats; ***p ≤ 0.001 compared with the corresponding value for 

vehicle control rats. AC100: Ageratum conyzoides (100 

mg/kg); AC200: Ageratum conyzoides (200 mg/kg); AC300: 

Ageratum conyzoides (300 mg/kg); Glib10: Glibenclamide 

(10 mg/kg). 
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DISCUSSION: 

Previous acute studies have showed a short-term 

hypoglycaemic effect of oral administration of 

Ageratum conyzoides leaves extract in diabetic rats 
10, 11

. The present study aimed at investigating the 

subacute antidiabetic effect of A. conyzoides 

aqueous extract in diabetic male rats. Oral 

administration of A. conyzoides aqueous extract 

caused important differences in body weight, serum 

levels of blood glucose, insulin and lipid profile as 

well as in the amount of liver glycogen and total 

serum protein. 

 

The following of the blood glucose level over time 

in this experiment showed that Ageratum 

conyzoides leaves extract reduced plasma glucose 

concentration in STZ-diabetic rats. The present 

study also revealed a significant increase of serum 

insulin of diabetic rats after 3 weeks of treatment 

with the extract, at 200, 300 mg/kg and with 

glibenclamide, when compared to diabetic control. 

These results are in the same line with the 

observations of other authors 
15

, who reported that 

the mode of reduction in blood glucose 

(insulinomimetic or insulin secretagogues activity) 

could be due to some active phytoconstituents 

having insulin mimetics activity. 

 

 

Since streptozotocin selectively destroys β-cells of 

the pancreas, we would expect the extract to exert 

no effect on blood glucose level in STZ diabetic 

rats, if the mode of action is mediated through 

insulin production. However the present results 

showed significantly elevated levels of insulin in 

diabetic rats treated with the extract, at the doses of 

200, 300 mg/kg and glibenclamide; This suggest 

that the extract increased insulin production.  

 

Ageratum conyzoides extract were significantly 

effective in lowering AUC-glucose curves of STZ-

diabetic albino rats, and this relates with a 

significant increase of glycogen level at 200 and 

300 mg/kg of the extract and 10 mg/kg of 

glibenclamide. This correlated also well with the 

observations of other authors 
16

, who demonstrated 

that glibenclamide is able to maintain prolonged 

increase in serum insulin. It binds to receptors on 

the surface of pancreatic β-cells; as a result, the cell 

membrane creates an influx of calcium ions and a 

subsequent release of insulin 
17

. 

The present investigation also shows that daily 

administration of A. conyzoides extract at the doses 

of 200 mg/kg and 300 mg/kg body weight, as well 

as the tested dose level of 10 mg/kg of 

glibenclamide induced an increase in liver 

glycogen concentration; a process likely to have a 

positive impact on glucose homeostasis in diabetic 

rats. This effect is in accordance with the findings 

of many investigators 
18, 19, 20

, who attributed the 

increase in liver glycogen of diabetic treated rats 

with different plants extracts and glibenclamide to 

the increased insulin response, which in turn 

promotes conversion of inactive form of glycogen 

synthetase to the active form and enhances 

conversion of blood glucose into glycogen. 

 

Those results taken together suggest that both 

pancreatic and extrapancreatic mechanism might be 

involved in its antidiabetic/antihyperglycemic 

action. However, the extrapancreatic actions could 

consist of (i) a stimulation of peripheral glucose 

utilization; (ii) an enhancement of glycolytic and 

glycogenic processes and/or (iii) a glycemia 

reduction through the inhibition of glucose intake 
21

. 

 

The antidiabetic activity might be due to two major 

explanations 
22

. First, by preventing the death of β-

cells and/or second, it may permit recovery of 

partially destroyed β-cells. In our study, Ageratum 

conyzoides extract might have acted also if having 

the ability to release the insulin by the stimulation 

of a regeneration process and revitalization of the 

remaining ß-cells, like gymnemic acid molecules 

dihydroxy gymnemic triacetate from Gymnema 

sylvestre, as postulated before 
23

. 

 

The hypoglycemic effect of A. conyzoides extract 

and glibenclamide was pronounced noticeably at 

the treatment extends. Many authors have 

previously reported hypoglycemic effect of 

different plants extracts 
24, 25

. The hypoglycemic 

effect may also be due to the presence of insulin-

like substance found in various plants 
26

. Those 

results can mainly be attributed to the 

phytochemical constituents of the extract which 

possess antidiabetic activities. This hypoglycemic 

effect may be due to the presence of glycosides, 
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alkaloids, saponins, tannins, resins and triterpenes 

reported before 
1
. Such components were showed 

to be responsible of the hypoglycemic action. 

 

Our results revealed that treatment of STZ-diabetic 

rats with A. conyzoides extract at efficiency doses, 

or glibenclamide produced great improvement of 

the altered serum lipid variables. The ability of A. 

conyzoides extract in reducing serum lipids variable 

could be explained on the basis of insulin releasing 

capacity. Others results reported that the rate of 

lipogenesis is normalized by Cinnamon extract, due 

to insulinogenic effect on the lipid metabolism or it 

could be due to the achievement of normoglycemia 

where there was no further degradation of already 

accumulated lipid for otherwise glucose starved 

cells 
27, 28

.  

 

Furthermore, the improvement with A. conyzoides 

administration is similar to another study, reporting 

marked decrease in lipid variables after treatment 

with M. indica and its polyphenol compound 

mangiferin which may be ascribed to lipid lowering 

activity of mangiferin or due to its influence on 

various lipid regulation systems 
29

. This last 

hypothesis can be correlated in our study with the 

phytochemical polyphenol content of aqueous 

extract of A. conyzoides.  

 

Lipids play a vital role in the pathogenesis of 

diabetes mellitus. The most common lipid 

abnormalities in diabetes are hypertriglyceridemia 

and hypercholesterolemia. In our study, we have 

noticed elevated levels of total cholesterol and 

triglycerides in non-treated diabetic rats. The levels 

of increased serum lipids in diabetes represent risk 

factor for coronary heart disease 
30

. Under normal 

circumstances, insulin activates lipoprotein lipase 

and hydrolyzes triglycerides 
31

. Insulin increases 

uptake of fatty acids into adipose tissue and 

increases triglyceride synthesis. Moreover, insulin 

inhibits lipolysis.  

 

In case of insulin deficiency, lipolysis is not 

inhibited and we have increased lipolysis which 

finally leads to hyperlipidemia. In insulin-deficient 

diabetes, the concentration of serum free fatty acids 

is elevated as a result of free fatty acid outflow 

from fat depots, where the balance of the free fatty 

acid esterification-triglyceride lipolysis cycle is 

displaced in favor of lipolysis 
31

. HDL-Cholesterol 

is an antiatherogenic lipoprotein. It transports 

cholesterol from peripheral tissues into the liver 

and thereby acts as a protective factor against 

coronary heart disease. The level of HDL-

Cholesterol, which increased after A. conyzoides 

administration, might be due to the increase in the 

activity of lecithin cholesterol acyl transferase, 

which may contribute to the regulation of blood 

lipids. Administration of A. conyzoides lowers 

triglycerides and to a lesser extent LDL Cholesterol 

level, increases the serum HDL-Cholesterol in 

diabetic rats. These results are in agreement with 

those of previous investigators 
32

. 

 

Our results showed that the growth rate increase of 

body weight was dose-dependent. Only the doses 

of 200 and 300 mg/kg were able to maintain a 

significant growth of diabetic rats. This growth rate 

can be related also to the food intake amount of the 

rats. The increased in body weight of animals 

treated with the extract after 7 days is correlated 

with its stimulant effect on food intake.  

 

The large volume in urine outputs by the animals 

administrated with 100 mg/kg explained the 

corresponding increase in water intake observed in 

the rats, and hence the diuretic activity of the plant 

extract exhibited by the rats treated with 100 mg/kg 

dosage. It has been documented that metabolic 

behaviours that regulate water and food intake are 

controlled by neural and physiological mechanisms 
33

. The significant decrease of water intake volume 

in the treated groups suggests that the plant may 

have some effects on the neural and physiological 

mechanisms; though it is known that water intake 

and urine outputs are biologically dependent on 

many factors 
34

.  

 

The increased urine output due at 100 mg/kg 

dosage may be associated with an impairment of 

water excretion as a result of kidney abnormality or 

the inappropriate secretion of antidiuretic hormone 
35

. A. conyzoides was effective in preventing 

polyuria and polydepsia conditions during diabetes. 

The beneficial effect of A. conyzoides extract could 

also be attributed to its high fibre content 
36

.  

 

It is well known that dietary fibres facilitate slow 

absorption of glucose along the passage through 
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gastrointestinal tract 
37, 38

. The role of fermentation 

product of dietary fibres in the form of short chain 

fatty acids such as acetate, propionate and butyrate 

is also to be considered in the amelioration of 

diabetic status 
39

. Some earlier studies already 

showed beneficial effects of butyric acid during 

diabetes 
40

. 

 

A gradual return to normal levels of total serum 

protein in diabetic rats treated with the A. 

conyzoides extracts was dose-dependent: On the 

last day of the study, Ageratum conyzoides at doses 

of 200, 300 mg/kg and glibenclamide (10 mg/kg) 

increased total serum protein concentration by 

26.89, 21.01 and 59.67 % respectively.  

 

In diabetes mellitus, deranged glucagon-mediated 

regulation of cyclic AMP formation in insulin 

deficiency leads to accelerated proteolysis 
41

. In 

addition, secondary hypoalbumenia commonly 

observed in diabetic patients is generally attributed 

to the nephrotoxicity and/ or may be due to 

increased protein catabolism 
42

.  

 

The progressive restoration of total protein in the 

serum of STZ diabetic rats treated by Ageratum 

conyzoides extracts and glibenclamide may be due 

to inhibition of proteolytic activity as a result of 

increasing insulin secretion and proper utilization 

of blood glucose. Similar effects have also been 

reported by some workers on total protein and 

albumin concentrations 
43

. In the same way, good 

correlation between protein synthesis and insulin 

level has been earlier recorded 
19

.  

 

CONCLUSIONS: Our finding showed that oral 

administration of A. conyzoides produces 

significant antihyperglycemic effect, lowers both 

triglyceride levels and, at the same time, increases 

HDL-cholesterol in STZ-induced diabetic rats. This 

investigation reveals the potential of A. conyzoides 

for the use as a natural oral agent, with both 

antihyperglycemic and hypolipidemic effects. 

These observations taken together suggest that A. 

conyzoides leaves extract has a potential in the 

management of diabetes mellitus. 

 

ACKNOWLEDGMENT: The authors are grateful 

to the Nuclear Medicine Department of the 

Yaoundé General Hospital (Cameroon) for 

providing the space and the assistance in insulin 

assays. 

 

REFERENCES: 

1. Kamboj A, Saluja AK: Ageratum conyzoides L: A review on 

its phytochemical and pharmacological profile. International 

Journal of Green Pharmacy 2008; 2:59-68.  

2. De Mendonça FA, da Silva KF, dos Santos KK, Ribeiro 

Júnior KA, Sant'Ana AE: Activities of some Brazilian plants 

against larvae of the mosquito Aedes aegypti. Fitoterapia 

2005; 76: 629-636.  

3. Verma Pawan K, Sultana M, Raina R, Prawez S, Pandita S, 

Jamwal Neha, Mir Arshad H. Hepatoprotective Effects of 

Ageratum conyzoides L. on biochemical indices induced by 

acetaminophen toxicity in Wistar rats. Journal of Applied 

Pharmaceutical Science 2013; 3: S23-S27.  

4. Paul P, Unnikrishnan MK, Nagappa AN. Phytochemicals as 

radioprotective agents: A Review. 2011; 2 (2): 137-150. 

5. Rahman A, Sultana R, Akter R, Islam S. Antidiarrheal and 

antidiabetic effect of ethanol extract of whole Ageratum 

conyzoides L. in albino rat model. African Journal of 

Pharmacy and Pharmacology 2013; 7(23): 1537-1545.  

6. Moreira MD, Picanço MC, Barbosa LC, Guedes RN, Barros 

EC, Campos MR: Compounds from Ageratum conyzoides: 

isolation, structural elucidation and insecticidal activity. Pest 

Management Science 2007; 63: 615-621. 

7. Sharma K, Sharma OP: Analysis of precocenes in the essential 

oil of Ageratum spp. by reverse-phase high-performance 

liquid chromatography. Phytochemical Analysis 2001; 12: 

263-265. 

8. Tsabang N, Nkongmeneck BA, Zapfack L, Dongmo Z, 

Nguenang GM, Lando G, Carlson TJ, Lowry II PP: Inventaire 

des plantes à vertus antidiabétiques dans la région de Yaoundé 

au Cameroun. Revue de médecines et Pharmacopées 

Africaines 2001; 15: 87-94. 

9. Igoli JO, Ogaji OG, Tor-Anyiin TA, Igoli NP: Traditional 

medicine practice amongst the Igede people of Nigeria. Part 

II. African Journal of Traditional, Complementary and 

Alternative Medicines 2005; 2: 134-152. 

10. Nyunaï N, Njifutié N, Abdennebi EH, Mbafor JT, Lamnaouer 

D: Hypoglycaemic and antihyperglycaemic activity of 

Ageratum conyzoides Linn. in rats. African Journal of 

Traditional, Complementary and Alternative Medicines 2009; 

6: 123-130. 

11. Nyunaï N, Manguelle-Dicoum A, Njifutié N, Abdennebi EH, 

Cros G: Antihyperglycaemic effect of Ageratum conyzoides L. 

fractions in normoglycemic and diabetic male Wistar rats. 

International Journal of Biomedical and Pharmaceutical 

Sciences 2010; 4: 38-42.  

12. Szkudelski T: The mechanism of alloxan and streptozotocin 

action in β cells of the rats pancreas. Physiological Research 

2001; 50: 536-546. 

13. Seifter S, Dayton S, Novic B, Muntwyler E: The estimation of 

glycogen with the anthrone reagent. Archive of Biochemistry 

1950; 25: 191-200.  

14. Lowry OH, Rosebrough NJ, Farr AL, Randall RJ: Protein 

measurement with the Folin phenol reagent. The Journal of 

Biological Chemistry 1951; 193: 265-275. 

15. Patel DK, Prasad SK, Kumar R, Hemalatha S: An overview 

on antidiabetic medicinal plants having insulin mimetic 

property. Asian Pacific Journal of Tropical Biomedicine 2012; 

2(4):320-330 

16. Giribabu N, Kumar KE, Rekha SS, Muniandy S, Salleh N: 

Chlorophytum borivilianum root extract maintains near 

normal blood glucose, insulin and lipid profile levels and 

prevents oxidative stress in the pancreas of streptozotocin-

induced adult male diabetic rats. International Journal of 

Medical Sciences 2014; 11(11):1172-1184.  



Nyunaï et al., IJPSR, 2015; Vol. 6(4): 1378-1387.                                        E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              1387 

17. Stützer I, Esterházy D, Stoffel M: The pancreatic beta cell 

surface proteome. Diabetologia 2012; 55:1877-1889. 

18. Appalaraju G, Siva Reddy CH, Venkateswara Reddy CH, 

Rajani G, Nithin CH, Akondi Butchi Raju: Anti diabetic 

activity of polyherbal extract on streptozotocin induced 

diabetes in Wistar rats. Annals of Biological Research, 2014, 

5 (6):39-46 

19. Mhetre NK, Bandawane DD, Patel AN: Antihyperglycemic 

activity of hydroalcoholic extract of Cassia auriculata Linn. 

(Ceasalpiniaceae) aerial parts in streptozotocin induced 

diabetic rats. Pharmacologia 2014; 5: 155-171 

20. June CC, Wen LH, Sani HA, Latip J, Gansau JA, Chin LP, 

Embi N, Sidek HM: Hypoglycemic effects of Gynura 

procumbens fractions on streptozotocin-induced diabetic rats 

involved phosphorylation of GSK3β (Ser-9) in liver. Sains 

Malays 2012; 41:969-975. 

21. Kamble S, Rambhimaiah S: Antidiabetic activity of aqueous 

extract of Cinnamomum cassia in alloxan-induced diabetic 

rats. Biomedical and Pharmacology Journal 2013; 6(1): 83-88.  

22. Atchutkumar K, Satyanarayana T, Raj Kiran K, Rajesh K: 

Antihyperglycemic activity of methanolic extract of Leucas 

aspera wild whole plant on blood glucose levels of 

streptozotocin-induced diabetic rats. International Journal of 

Pharmacy and Pharmaceutical Sciences 2013; 5: 76-78. 

23. Rao MU, Sreenivasulu M, Chengaiah B, Reddy KJ, Chetty 

CM: Herbal medicines for diabetes mellitus: a review. 

International Journal of PharmTech Research 2010; 2:1883-

1892. 

24. Petchi RR, Parasuraman S, Vijaya C: Antidiabetic and 

antihyperlipidemic effects of an ethanolic extract of the whole 

plant of Tridax procumbens (Linn.) in streptozotocin-induced 

diabetic rats. Journal of Basic and Clinical Pharmacy 2013; 

4:88-92.  

25. Qazi N, Khan RA, Rizwani GH, Feroz Z: Effect of Carthamus 

tinctorius (Safflower) on fasting blood glucose and insulin 

levels in alloxan induced diabetic rabbits. Pakistan Journal of 

Pharmaceutical Sciences 2014; 27:377-380. 

26. Mukesh R, Namita P: Medicinal plants with antidiabetic 

potential - A Review. American-Eurasian Journal of 

Agricultural & Environmental Sciences 2013; 13: 81-94.  

27. Sung YY, Yoon T, Yang WK, Kim SJ, Kim HK: Anti-obesity 

effects of Geranium thunbergii extract via improvement of 

lipid metabolism in high-fat diet-induced obese mice. 

Molecular Medicine Reports 2011; 4(6):1107-1113. 

28. Belaïd-Nouira Y, Bakhta H, Bouaziz M, Flehi-Slim I, Haouas 

Z, Cheikh HB: Study of lipid profile and parieto-temporal 

lipid peroxidation in AlCl3 mediated neurotoxicity. 

Modulatory effect of fenugreek seeds. Lipids in Health and 

Disease 2012; 11: 16. 

29. Dineshkumar B, Mitra A, Manjunatha M: Studies on the anti-

diabetic and hypolipidemic potentials of mangiferin 

(Xanthone Glucoside) in STZ-induced Type I and Type II 

diabetic model rats. International Journal of Advances in 

Pharmaceutical Sciences 2010; 1: 75-85. 

30. Lavie CJ, De Schutter A, Milani RV: Is there an obesity, 

overweight, or lean paradox in coronary heart disease? 

Getting to the 'fat' of the matter. Heart 2013; 99(9):596-598.  

31. Anupama V, Narmadha R, Gopalakrishnan VK, Devaki K: 

Enzymatic alteration in the vital organs of streptozotocin 

diabetic rats treated with aqueous extract of Erythrina 

Variegata bark. International Journal of Pharmacy and 

Pharmaceutical Sciences 2012; 4:134-147. 

32. Giribabu N, Kumar KE, Rekha SS, Muniandy S, Salleh N: 

Chlorophytum borivilianum root extract maintains near 

normal blood glucose, insulin and lipid profile levels and 

prevents oxidative stress in the pancreas of streptozotocin-

induced adult male diabetic rats. International Journal of 

Medical Sciences 2014; 11(11):1172-1184. 

33. Potter BM, Bruno JB: Food Intake of Rats Depleted of 

Dopamine as Neunates is impaired by inhibition of 

catecholamines biosynthesis. Neuroscience Letters 1989; 107: 

295-300. 

34. Noh JY, Han DH, Kim MH, Ko IG, Kim SE, Park N, Choe 

HK, Kim KH, Kim K, Kim CJ, Cho S. Presence of multiple 

peripheral circadian oscillators in the tissues controlling 

voiding function in mice. Experimental and Molecular 

Medicine 2014; 7:46:e81. 

35. Agrawal V, Agarwal M, Joshi SR, Ghosh AK: Hyponatremia 

and hypernatremia: disorders of water balance. Journal of The 

Association of Physicians of India 2008; 56: 956-964 

36. Sharma M, Sharma CL, Kumar YB: Evaluation of fiber 

characteristics in some weeds of Arunachal Pradesh, India for 

Pulp and Paper Making. Research Journal of Agriculture and 

Forestry Sciences 2013; 1: 15-21  

37. Eswaran S, Muir J, Chey WD: Fiber and functional 

gastrointestinal disorders. The American Journal of 

Gastroenterology 2013; 108(5):718-727.  

38. Bisoi PC, Sahoo G, Mishra SK, Das C, Das KL: 

Hypoglycemic effects of insoluble fiber rich fraction of 

different cereals and millets. Journal of Food Processing & 

Technology 2012; 3:191-202. 

39. Tremaroli V, Bäckhed F: Functional interactions between the 

gut microbiota and host metabolism. Nature 2012; 489: 242-

249. 

40. Puneeth Kumar A, Mallikarjun C, Nandini CD, Salimath PV: 

Effect of butyric acid supplementation on serum and renal 

antioxidant enzyme activities in streptozotocin-induced 

diabetic rats. Journal of Food Biochemistry 2010; 34: 15-30.  

41. Bhatia A, Khera N: Hypoglycaemic activity of orally 

administered Woodfordia Fruticosa flower extract in alloxan-

induced diabetic mice. International Journal of Life Sciences 

Biotechnology and Pharma Research 2013; 2: 72-84. 

42. Preetha PP, Girija Devi V, Rajamohan T: Comparative effects 

of mature coconut water (Cocos nucifera) and glibenclamide 

on some biochemical parameters in alloxan induced diabetic 

rats. Revista Brasileira de Farmacognosia 2013; 23(3): 481-

487. 

43. Ugwu MN, Umar IA, Utu-Baku AB, Dasofunjo K, 

Ukpanukpong RU, Yakubu OE, Okafor AI: Antioxidant status 

and organ function in streptozotocin-induced diabetic rats 

treated with aqueous, methanolic and petroleum ether extracts 

of Ocimum basilicum leaf. Journal of Applied Pharmaceutical 

Science 2013; 3: S75-S79. 

  

 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are 

available on Google Playstore) 

How to cite this article: 

Nyunaï N, Abdennebi EH, Bickii J and Manguelle-Dicoum MA: Subacute Antidiabetic Properties of Ageratum Conyzoides Leaves in 

Diabetics Rats. Int J Pharm Sci Res 2015; 6(4): 1378-87.doi: 10.13040/IJPSR.0975-8232.6(4).1378-87. 

 

 


