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ANTI-DIABETIC PROPERTY OF ETHANOL EXTRACTS OF Mimosa pudica, Cissampelos pareira AND THEIR COMBINATIONS IN ALLOXAN-INDUCED DIABETIC RATS
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Abstract
Mimosa pudica and Cissampelos pareira are perennial subshrubs and creeping herbs respectively which have been reported to have potency in curing various diseases in traditional medicine, including diabetes mellitus. This study aims to evaluate the anti-diabetic property of Mimosa pudica, Cissampelos pareira and their combinations in alloxan-induced diabetic rats. The rats were fasted overnight for 16 hours and diabetes was induced by a single intraperitoneal injection of 150mg/kg alloxan monohydrate. Acute toxicity test (LD50) was determined in two phases using Lorke’s method. Diabetes was checked at three days intervals using One Touch Glucometer and test strips. Lipid profiling was done using standard diagnostic methods. Low doses of M. pudica, did not show any sign of toxicity in the animals, high dosage showed signs of toxicity. Low doses of C. pareira, did not show any sign of toxicity in the animals while high dosage showed sign of toxicity and death was observed after twelve (12) hours. The lower doses of the combination, did not show any sign of toxicity in the animals, higher doses showed signs of toxicity.  The control group and the groups that were administered Mimosa pudica and Cissampelos pareira and their combinations showed a significant increase (p<0.05) in their body weight after 21 days of treatment compared to diabetic untreated. Throughout the period of study, the diabetic untreated control rats showed a significant increase (p<0.05) in fasting blood glucose level. The percentage decrease in the fasting blood glucose concentration of the treated groups when compared to the initial fasting blood glucose (FBG) after 21 days, Group F (100mg/kg C. pareira) recorded 65.83% which accounts for the highest percentage reduction. The animals treated with M. pudica and C. pareira and their combinations showed a significant reduction in the levels of total cholesterol, triglycerides, low-density lipoprotein (LDL) and very-low-density lipoprotein (VLDL) when compared with that of diabetic untreated control. In conclusion, M. pudica and C. pareira and their combinations showed significant antidiabetic activities in alloxan-induced diabetic rats. The results of the fasting blood glucose levels indicate improvement in glucose metabolism, reduced weight loss, and managing blood glucose levels in diabetic models. 
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1	Introduction
Diabetes mellitus is a chronic metabolic disease characterized by hyperglycemia and, over the years, has become a major global public health concern (Hossain et al., 2024). Diabetes has become a worldwide health burden due to its high incidence, disability and mortality, which is estimated to be the eighth leading cause of death (GDB, 2021). Diabetes mellitus is a disorder of carbohydrate, fat, and protein metabolism characterized by chronic hyperglycemia and glucosuria, with secondary disturbances in protein and fat metabolism (Ene et al., 2007; Achara et al., 2026).
In 2021, approximately 536.6 million individuals aged between 20-79 years worldwide were living with diabetes, and it is projected to rise to 783.2 million by 2045 (Sun et al., 2022). Hyperglycemia can lead to complications such as kidney disease, retinopathy, and cardiovascular diseases. Type 1 diabetes, also known as juvenile diabetes or insulin-dependent diabetes, is a chronic condition in which the pancreas produces little or no insulin. For people living with diabetes, access to affordable treatment, including insulin, is essential for their survival. There is a globally agreed target to halt the rise in diabetes and obesity. The majority of people living with diabetes are mostly found among the low-and middle-income countries, and 1.5 million deaths are directly attributed to diabetes each year. Both the number of cases and the prevalence of diabetes have been steadily increasing over the past few decades (WHO 2023).
Medicinal plants are known to be useful in the treatment and management of diseases from time immemorial due to their phytochemical (Nwobodo et al., 2025) and nutritional (Ezeigwe et al., 2023; Ezennaya et al., 2025) composition. Different herbs have been screened for antidiabetic activity (Iloanya et al., 2021; Ezeaku et al., 2025) and proven to be effective in the management of the ailments and have also been studied to investigate their possible toxicological effects (Ezekwesili et al., 2023). More research is geared towards screening more medicinal plants for antidiabetic properties in order to find a better means of treating and managing those suffering from the disease.
Mimosa pudica L. (Fabaceae) is a common plant commonly called ‘touch and die’ or ‘shame plant’, it is a tropical rainforest plant primarily used as spice and vegetable in traditional folk medicine (Ugochukwu and Babady, 2002; Ugochukwu et al., 2003). Cissampelos pareira L., a perennial climbing herb in the Menispermaceae family, commonly known as ‘velvet leaf’, is a herb that is widely used in traditional medicine for its rich alkaloids and curative effect in the treatment of diarrhea, fever, rheumatism etc. This study aims to investigate the anti-diabetic properties of M. pudica, C. pareira, and their combinations in alloxan-induced diabetic rats.

2 Methods: 
2.1 Plant Collection and Identification
Fresh leaves of Mimosa pudica was collected from a farm at science village in Nnamdi Azikiwe University, Awka while fresh leaves of Cissampelos pareira was collected from Late Ezinna Geoffrey Ifejika’s compound in Obutu-Akator village in Ikem-Nando located in Anambra East local government area of Anambra State. The plants were examined by a taxonomist from the Department of Botany, Nnamdi Azikiwe University, Awka. The herbarium numbers attached to the plants were NAUH 230B and NAUH 54A for Mimosa pudica and Cissampelos pareira respectively.
2.3 Plant Extraction
Fresh leaves of Mimosa pudica and Cissampelos pareira were washed carefully with tap water, air-dried at room temperature (25-27°C) for eleven (11) days to avoid the destruction of the phytochemical components (Lonkar et al., 2013).  The dried leaves were separately blended to powder using Silver crest Blender model SC-9009 and then stored in airtight containers for further analysis. One hundred (100) grams of the dried, pulverized leaves of M. pudica, C. pareira and their combination (1:1) were separately macerated in 800ml of 70% ethanol and allowed to stand for 24hours. After 24hours, the sample mixtures were sieved using muslin cloth and then filtered with what+mann filter paper. The filtrate was concentrated using water-bath adjusted to 50oC. The extracts were separately put in a container and stored in a refrigerator until use.
2.4 Determination of Bodyweight
The bodyweight of the experimental rats was obtained weekly using an electronic weighing scale.


2.5 Experimental Animals
A total of 63 male Wistar albino rats weighing between 150 and 180g were procured from Chris experimental Animal and Research farm at Mgbakwu, Awka North, Anambra State. The rats were allowed to acclimatize in the Department of Applied Biochemistry animal house and fed with feed and water for the period of seven (7) days before the commencement of the work.
 
2.6 Acute Toxicity (LD50) Study
The acute toxicity study (LD50) was conducted in accordance with Lorke’s method (Lorke, 1983). The study was conducted using a total of thirty-six (36) rats, twelve (12) rats each for extracts of Mimosa pudica, Cissampelos pareira and their combinations and in two phases; i. Nine (9) rats were divided into 3 groups, with 3 rats each. Group 1, 2, and 3 animals were given a single dose of 10, 100, and 1000mg/kg of the extract respectively to establish the range of doses producing any toxic effect. The treated rats were monitored for twenty-four (24) hours for mortality. ii. After 24 hours, further specific doses (1600, 2900, and 5000mg/kg) of the extract was administrated to three (3) rats from each group (one rat per dose) after no mortality in the phase 1 to further determine the correct LD50 value. The rats were further monitored for 24 hours for mortality.

2.7 Animal Grouping for Antidiabetic Studies
The experimental rats were randomized into nine (9) groups of seven (7) rats each and used for this research. The groups were as follows:
Group A: Normal Control (Non-diabetic, Non-treated)
Group B: Diabetic untreated (Negative control)
Group C: 100mg/kg Glucophage (Positive control)
Group D: 100mg/kg M. pudica
Group E: 200mg/kg M. pudica
Group F: 100mg/kg C. pareira
Group G: 200mg/kg C. pareira
Group H: 100mg/kg of combination of M. pudica and C. pareira (1:1)
Group I: 200mg/kg of combination of M. pudica and C. pareira (1:1)


2.8 Induction of Diabetes using Alloxan and Treatment
The rats were fasted overnight for 16hours and initial fasting blood glucose levels were checked before groups B to I were induced with diabetes. Diabetes was induced by a single intraperitoneal injection of 150mg/kg alloxan monohydrate. The rats were given 5% glucose solution 2hours after induction to prevent hypoglycemia. The FBG was checked 48hours after induction and rats whose Fasting Blood Glucose (FBG) were 200mg/dl and above were confirmed to be diabetic (Kim, 2024). The FBG were checked and recorded at three-day intervals for the period of three weeks, after which the animals were anaesthetized with Chloroform, and blood were collected in a plain bottle through cardiac puncture for biochemical analysis. The blood was centrifuged at 4000rpm for 15 minutes and the serum obtained was used for assay. 
2.9 Data Analysis
The Statistical Package for Social Sciences software for window version 23 (SPSS Inc., Chicago, Illinois, USA) was used to analyze the data, presented as Mean ± SEM and standard deviation of data collected was analyzed using One Way Analysis of Variance (ANOVA) at a significant threshold of p<0.05.


3	Results
3.1	Results of acute toxicity study 
The acute toxicity test of Mimosa pudica and Cissampelos pareira and their combinations are presented in table 1. It was observed that the administration of lower doses of 10, 100 and 1000mg/kg of ethanol extract of Mimosa pudica and Cissampelos pareira, did not show any sign of toxicity in the animals. However, as the doses were increased to 1600, 2900 and 5,000mg/kg, there was sign of toxicity characterized by weakness, reduction in movement, writhing and death was observed after three (3) hours for M. pudica and after twelve (12) hours for C. pareira. And it was also observed that the administration of lower doses of 10, 100 and 1000mg/kg of the combination of ethanol extract of M. pudica and C. pareira, did not show any sign of toxicity in the animals. However, as the doses were increased to 1600, 2900 and 5,000mg/kg, there was sign of toxicity characterized by weakness, but there was no death recorded. 


Table 1: Acute Toxicity Test (LD50) of ethanol extract of M. pudica and C. pareira leaves and their combinations
	Concentration of Extract (mg/kg)
	Observations
	Mortality
	Observations
	Mortality
	Observations
	Mortality

	
	Ethanol extract of Mimosa pudica leaves
	
	Ethanol extract of Cissampelos pareira leaves
	
	Combination of ethanol extract of M. pudica and C. pareira leaves
	

	First Phase
	
	
	
	
	
	

	10
	Normal
	0/3
	Normal
	0/3
	Normal
	0/3

	100
	Normal
	0/3
	Normal
	0/3
	Normal
	0/3

	1000
	Normal
	0/3
	Normal
	0/3
	Normal
	0/3

	Second Phase
	
	
	
	
	
	

	1600
	Slightly weak
	0/1
	Slightly weak
	0/1
	Slightly weak
	0/1

	2900
	Weak
	0/1
	Weak
	0/1
	Weak
	0/1

	5000
	Very weak. Reduced movement, Writhing. Died in less than 3 hrs.
	1/1
	Very weak, reduced movement. Died in less than 12 hrs.
	1/1
	Very weak
	0/1



3.2	Results of Bodyweight
[bookmark: _Hlk175080282]From the results of body weight in figure 1, In Group A normal control there was a significant increase (p<0.05) in the mean body weight on weeks 0 to 3 compared to the initial body weight, Group B (negative control) showed a drastic decrease in the weight in week 0 to 3 compared to the normal control showing that one of the effects of diabetes is weight loss. In Group C (positive control with Glucophage), there were significant decrease through weeks 0 to 2 while in week 3, there was a significant increase compared to the normal control and the initial body weight, in Group D (100mg/kg ethanol extract of M. pudica), there were significant decrease through weeks 0 to 2 compared to the initial body weights and in week 3 there was a significant increase compared to the initial body weight, group  E (200mg/kg ethanol extract of M. pudica), there was a slight decrease through weeks 0 to 2 and in week 3 there was a slight increase in the body weights compared to the initial values, Group F(100mg/kg ethanol extract of C. pareira) there were significant decrease in body weight through week 0 to 2 and in week 3 the body weight of the rats increased to normalize the body weight as compared to the initial body weight, in  Group G (200mg/kg ethanol extract of C. pareira) there were significant decrease body weight of the animals in weeks 0 to 1 and in week 2 the body weight was slightly above the initial value and in week 3 the body weight increased significantly compared to the initial value, in group H (100mg/kg of combination of ethanol extract of M. pudica and C. pareira), it was observed that there was a significant decrease in the body weight in weeks 0 to 1, in week 2 the value was close to normal and in week 3 the value was significantly increased compared to the initial bodyweight, and in Group I (200mg/kg combination of ethanol extract of C. pareira) there were significant decrease in bodyweight through weeks 0 to 2 and  in week 3 there was a slight decrease compared to the initial bodyweight.
Figure 1: Mean bodyweight variation of experimental rats
a=Significant increase with respect to (w.r.t.) initial bodyweight; b=Significant decrease w.r.t. initial bodyweight; c=Significant increase w.r.t. week 0.






Table 2: Percentage increase/decrease in bodyweight of experimental animals
	
	 % increase (*) or decrease (#)

	Groups
	Week 0
	Week 1
	Week 2 
	Week 3 

	A: Normal control
	1.39*
	8.60*
	15.09*
	22.75*

	B: (Diabetic untreated)
	10.25#
	6.55#
	3.58#
	2.79#

	C: Glucophage (100 mg/kg)
	13.76#
	5.73#
	1.49#
	2.76*

	D: M. pudica (100 mg/kg)
	12.45#
	5.56#
	0.40#
	3.26*

	E: M. pudica (200 mg/kg)
	10.20#
	1.47#
	1.42#
	1.77*

	F: C. pareira (100 mg/kg)
	11.74#
	7.70#
	2.52#
	0.21*

	G: C. pareira (200 mg/kg)
	11.11#
	3.06#
	0.86*
	3.28*

	H: Combined extracts (100 mg/kg)
	9.00#
	4.61#
	0.38#
	3.25*

	I: Combined extracts (200 mg/kg)
	13.82#

	9.58#
	4.11#
	0.46#



The percentage increase/decrease of the bodyweights of the experimental animals were shown in table 2 above, it was observed that in group C (positive control- Glucophage) the bodyweights were reduced by 13.76%, in week 0, by 5.73% in week 1, by 1.49 % in week 2, and increased by 2.76% in week 3. in group D (M. pudica 100mg/kg) there was 12.45% decrease in week 0, 5.56% decrease in week 1, 0.4% decrease in week2, and 3.26% increase in week 3, In group E (M. pudica 200mg/kg), bodyweights were reduced by 10.20% in week 0, 1.47% in week 1, 1.42% in week 2 and 1.77% increase in week 3. In group F (C. pareira 100 mg/kg) the bodyweights were decreased by 11.74% in week 0, 7.70% in week 1, 2.52% in week 2, and 0.21% increase in week 3. In group G (C. pareira 100 mg/kg), the bodyweights were reduced by 11.11% in week 0, 3.06% in week 1, 0.38% increase in week 2 and 3.28% increase in week 3. In group H (Combination 100mg/kg), the bodyweights were decreased by 9% in week 0, 4.61% in week 1, 0.38% decrease in week 2, and 3.25% increase in week 3. In group I (Combination 100mg/kg),, the bodyweights were reduced by 13.82% in week 0, 9.58% in week 1, 4.11% decrease in week 2, and 0.46% increase in week 3, which shows that the extracts were effective in management of the body weights, hence good adjuncts in management of diabetes.

3.3	Results of Fasting blood glucose (FBG)
The results of fasting blood glucose level determination were given in figure 2. It was observed that in Group C (positive control) there was a drastic increase in the blood glucose level at day 0 (415.2mg/dl) compared to the initial value, and there was significant decrease in the blood glucose level in day 3, 6, 9, 12, 18 and 21 (215.5, 287.25, 217.5, 257.25, 225.5, 249.5 and 232.5mg/dl), compared with the initial blood glucose levels (94.29mg/dl) compared to day 0 and an increase compared to normal control, in Group D (100 mg/kg ethanol extract of M. pudica) there was a significant increase in the blood glucose level at day 0 (495.17mg/dl) compared to the initial FBG (93.71mg/dl), there was a gradual decrease in the FBG in day 3 (490mg/dl) and a significant decrease in days 6, 9, 12, 15, 18, and 21 (330.75, 374, 239.67, 190, 241 and 172mg/dl) respectively,  compared to the FBG at day 0 and a significant increase compared to normal control. In Group E (200 mg/kg ethanol extract of M. pudica), there was a significant increase in the FBG at day 0 (468.6mg/dl) compared to the initial value (93.71mg/dl), there was a significant decrease in the values in day 3, 6, 9, 12, 15, 18 and 21 (384, 354, 354, 287, 227, 105 and 165.33mg/dl) respectively compared to day 0 and an increase compared to the normal control. In Group F (100 mg/kg ethanol extract of C. pareira) there was a drastic increase in the FBG at day 0 (410.67mg/dl) compared to the initial value (86mg/dl), there was a significant decrease in days 3, 6, 9, 15, 18 and 21 (403.17, 231.6, 231.6, 278.67, 197, 137.33 and 140.33mg/dl) respectively compared to the  FBG in day 0 and shows a significant increase compared to normal control. In Group G (200 mg/kg ethanol extract of C. pareira) there was a significant increase in the FBG at day 0 (478.17mg/dl) compared to the initial value (87.71mg/dl), there were significant decrease in days 3, 6, 9, 15, 18 and 21 (367, 317.80, 344, 287, 279, 236.75 and 262.75mg/dl) respectively compared to the  FBG in day 0 and shows a significant increase compared to normal control. In Group H (100 mg/kg of combination of ethanol extract of M. pudica and C. pareira), there was a significant increase in the FBG at day 0 (447.40mg/dl) compared to the initial value of 94.13mg/dl, there was a progressive significant decrease in the FBG from day 3 to day 15 (342.6, 324.6, 209.33, 250.33, and 214mg/dl) and a drastic decrease in day 18 (85.33mg/dl) and subsequently a significant increase in day 21 (270mg/dl) compared to the value in day 0 and a significant increase as compared to normal control. In Group I (200 mg/kg combination of ethanol extract of M. pudica and C. pareira), there was a significant increase in the FBG at day 0 (450.43mg/dl) compared to the initial value of 83.71mg/dl, there were significant decrease in the values from day 3 to day 21 (443.43, 370, 285.67, 217.33, 260.33, 272.33 and 300mg/dl) compared to the value in day 0 and a significant increase compared to the normal control.

Figure 2: Fasting Blood Sugar







Table 3: Percentage increase/decrease in blood glucose levels
	
	% increase (*) or decrease (#)

	Group
	Day 3
	Day 6
	Day 9
	Day 12
	Day 15
	Day 18
	Day 21

	A (Normal control)
	7.29*
	1.37*
	10.02*
	3.19*
	4.56*
	5.69*
	7.29*

	B (diabetic untreated)
	16.75*
	7.30#
	3.21*
	15.10#
	19.42#
	24.73#
	5.45#

	C (Glucophage)
	48.09#
	30.82#
	47.62#
	38.04#
	45.70#
	39.91#
	44.00#

	D (M. pudica 100mg/kg)
	1.04#
	33.20#
	24.50#
	51.60#
	61.63#
	51.33#
	65.26#

	E (M. pudica 200mg/kg)
	18.05#
	24.46#
	24.46#
	38.75#
	51.56#
	77.60#
	64.72#

	F (C. pareira 100mg/kg)
	1.83#
	43.60#
	43.60#
	32.14
	52.03#
	66.56#
	65.83#

	G (C. pareira 200mg/kg)
	23.25#
	33.54#
	28.06#
	39.98#
	41.65#
	50.50#
	45.05#

	H (Combination 100mg/kg)
	23.42#
	27.45#
	53.21#
	44.05#
	52.17#
	80.93#
	39.65#

	I (Combination 200mg/kg)
	1.55#
	17.86#
	36.58#
	51.75#
	42.20#
	39.54#
	33.40#



The percentage increase/decrease of the fasting blood glucose levels were show in table 3 above, it was observed that in group C (positive control- Glucophage) FBG was reduced by 48.09%, in day 3, in day 6 by 30.82%, day 9 by 47.62%, day 12 by 38.04%, day 15 by 45.70%, day 18 39.91% and in day 21 by 44%, in group D (M. pudica 100mg/kg) there was 1.04% decrease in day 3, 33.20% decrease in day 6, 24..5% in day 9, 51.60% in day 12, 61.63% in day 15, 51.33% on day 18 and 65.26% on day 21. In group E (M. pudica 200mg/kg), FBG was reduced by 18.05% in day 3, 24.46% on day 6 and 9, 38.75% in day 12, 51.56% in day 15, 77.60% on day 18 and 64.72% on day 21 compared to day 0. In group F (C. pareira 100mg/kg) the FBG was decreased by 1.83% in day 3, 43.60% on day 6 and 9, 32.14% on day 12, 52.03% on day 15, 66.56% on day 18, and 68.83% on day 21 compared to day 0. In group G (C. pareira 200mg/kg), the FBG were reduced by 23.25% on day 3, 33.54% on day 6, 28.06% on day 9, 39.98% on day 12, 41.65% on day 15, 50.5% on day %, and 45.05% on day 21 compared to day 0. In group H (Combination 100mg/kg), the FBG levels were decreased by 23.42% on day 3, 27.45% on day 6, 53.21% on day 9, 44.05% on day 12, 52.17% on day 15, 80.93% on day 18, and 39.65 on day 21 compared to day 0. In group I (Combination 200mg/kg), the FBG values were reduced by 1.55% on day 3, 17.86% on day 6, 36.58% on day 9, 51.75% on day 12, 42.2% on day 15, 39.54% on day 18, and 33.40% on day 21 compared to day 0. The treatment groups were able to significantly reduce the fasting blood glucose levels of the experimental animals indicating their potency in the management of diabetes.


3.4	Results of Lipid Profile
The results of the lipid profile tests conducted were given in figure 3. It was observed that the induction of diabetes increased the total cholesterol levels of the experimental rats which are as follows; Group A (normal control) has 175.11mg/dl, Group B (diabetic untreated) was 269.56 which indicates an increase compared to normal control, Group C (positive control) was 240.03mg/dl which indicates an increase compared to normal control, Group D (100mg/kg M. pudica) was 225.60mg/dl which indicates an increase compared to normal control, Group E (200mg/kg M. pudica) was 171.17mg/dl which indicates a decrease compared to normal control, Group F (100mg/kg C. pareira) was 182.32mg/dl which indicates an increase compared to normal control, Group G (200mg/kg C. pareira) was 179.04 which indicates an increase compared to normal control, Group H (100mg/kg of combination of M. pudica and C. pareira) was 176.41 which indicates a slight increase compared to normal control, Group I (200mg/kg of combination of M. pudica and C. pareira) was 207.9mg/dl which indicates a drastic increase compared to normal control.

3.4.1	Triglyceride
From the results in figure 3, It was observed that the triglyceride levels of the experimental rats were as follows; Group A (normal control) had 137.75mg/dl, Group B (diabetic untreated) was 199.72mg/dl which showed a significant increase compared to normal control, in Group C (positive control) the triglyceride level was 196.99 which showed an increase compared to the normal control, Group D (100mg/kg M. pudica) was 155.25mg/dl which showed an increase compared to normal control, Group E (200mg/kg M. pudica) was 134.14mg/dl which showed a slight decrease compared to normal control, Group F (100mg/kg C. pareira) was 161.72mg/dl which showed a significant increase compared to normal control, Group G (200mg/kg C. pareira) was 147.56mg/dl which showed a significant increase compared to normal control, Group H (100mg/kg of combination of M. pudica and C. pareira) was 155.01mg/dl which showed a significant increase compared to normal control, Group I (200mg/kg of combination of M. pudica and C. pareira) was 118.74mg/dl which showed a significant decrease compared to normal control.

3.4.2	High-Density Lipoprotein (HDL)
From the results in figure 3, the HDL levels of the experimental animals were indicated and shows that Group A (normal control) had 81.23mg/dl, Group B (diabetic untreated) had 46.23 which showed a significant decrease compared to normal control, Group C (positive control) was 63.73mg/dl which showed a decrease in HDL level compared to the normal control, Group D (100mg/kg M. pudica) was 68.69mg/dl which showed a decrease compared to normal control, Group E (200mg/kg M. pudica) was 79.93mg/dl which showed a slight decrease compared to normal control, Group F (100mg/kg C. pareira) was 58.24mg/dl which showed a significant decrease compared to normal control, Group G (200mg/kg C. pareira) was 62.16mg/dl which showed a significant decrease compared to normal control, Group H (100mg/kg of combination of M. pudica and C. pareira) was 79.4mg/dl which showed a slight decrease compared to normal control, Group I (200mg/kg of combination of M. pudica and C. pareira) was 83.58mg/dl which showed a slight increase compared to normal control.

3.4.3	Low-Density Lipoprotein (LDL)
From the results in figure 3, the LDL levels of the experimental animals were indicated and showed that Group A (normal control) had 66.31mg/dl, Group B (diabetic untreated) had 183.39mg/dl which showed a drastic increase compared to normal control, Group C (positive control) was 136.9mg/dl which showed a very significant increase in LDL level compared to the normal control, Group D (100mg/kg M. pudica) was 125.86mg/dl which showed a very significant increase compared to normal control, Group E (200mg/kg M. pudica) was 64.41mg/dl which showed a slight increase compared to normal control, Group F (100mg/kg C. pareira) was 91.73mg/dl which showed a significant increase compared to normal control, Group G (200mg/kg C. pareira) was 87.4mg/dl which showed a significant increase compared to normal control, Group H (100mg/kg of combination of M. pudica and C. pareira) was 73.41mg/dl which showed a significant increase compared to normal control, Group I (200mg/kg of combination of M. pudica and C. pareira) was 100.57mg/dl which showed a very significant increase compared to normal control.


3.4.4	Very Low-Density Lipoprotein (VLDL)
From the results in figure 3, the VLDL levels of the experimental animals showed that Group A (normal control) had 27.57mg/dl, Group B (diabetic untreated) had 39.95mg/dl which showed a significant increase compared to normal control, Group C (positive control) was 39.39mg/dl which showed a significant increase in VLDL level compared to the normal control, Group D (100mg/kg M. pudica) was 31.05mg/dl which showed a significant increase compared to normal control, Group E (200mg/kg M. pudica) was 26.83mg/dl which showed a slight decrease compared to normal control, Group F (100mg/kg C. pareira) was 32.34mg/dl which showed a significant increase compared to normal control, Group G (200mg/kg C. pareira) was 29.51mg/dl which showed a slight increase compared to normal control, Group H (100mg/kg of combination of M. pudica and C. pareira) was 31mg/dl which showed a significant increase compared to normal control, Group I (200mg/kg of combination of M. pudica and C. pareira) was 23.75mg/dl which showed a significant decrease compared to normal control.


Figure 3: Effect of ethanol extract of M. pudica and C. pareira leaves and their combinations on
Lipid profile parameters
a=Significant increase w.r.t. Normal Control; b=Significant decrease w.r.t. Normal Control; c=Significant increase w.r.t. untreated; d=Significant decrease w.r.t. untreated.






4.0	Discussion 

The induction of diabetes caused a significant decrease in in the bodyweight of the experimental rats as observed in diabetic untreated rats (Group B), which is consistent with previous studies that have reported weight loss as a common complication of diabetes (Mitchelli, 2021, Chatterjee et al., 2017). This weight loss can be attributed to increased catabolism, muscle wasting, and dehydration (Kumar and Kumar, 2018). However, weight gain were observed in the treatment groups. Diabetes is often associated with gluconeogenesis, lipolysis, and glycogenolysis which leads to loss of tissue protein and muscle wasting. The ethanolic extracts of M. pudica were able to restore the bodyweights of the experimental rats. This study is consistent with previous studies that have reported on improved body weight in diabetic animals treated with plant extracts (Ezeigwe et al., 2020, Sutar and Sutar, 2017, Singh and Singh, 2018). This weight gain may be attributed to improved glucose metabolism, increased insulin sensitivity, and enhanced nutrient utilization (Alam and Asif, 2019). The mechanisms underlying this effect may include the stimulation of insulin secretion, antioxidant activity, and inhibition of glucose absorption (Sutar and Sutar, 2017). 

Similarly, the antidiabetic effects of C. pareira extract observed in this study are consistent with previous reports on the pharmacological properties of this plant (Singh and Singh, 2018; Amresh et al., 2007). The underlying mechanism are their effect which include the modulation of glucose metabolism, antioxidant activity, and anti-inflammatory effects (Singh and Singh, 2018).
Decrease in blood glucose levels were observed in groups treated with the combinations of the ethanolic extracts of M. pudica and C. pareira, with group H: 100mg/kg combination therapy showing a higher FBG reduction rate, this result is supported by previous studies (Achara et al., 2026, Mahapatra et al., 2012).  However, the variable effects observed with combination therapy may be attributed to the complex interactions between the bioactive compounds present in M. pudica and C. pareira which require further studies to optimize the dosing and ratio of the combination therapy.

The elevated total cholesterol levels in the diabetic untreated group (Group B) are consistent with previous studies that have shown a link between diabetes and dyslipidemia (Mooradian, 2009). The beneficial effects of M. pudica and C. pareira on total cholesterol levels observed in this study are supported by previous research on the antioxidant and anti-inflammatory properties of these plants (Sutar and Sutar, 2017, Singh and Singh, 2018). According to Brunzell et al, (2008), elevated total cholesterol levels are a major risk factor for cardiovascular disease in diabetes (Brunzell et al, 2008). The results of this study suggest that certain treatments, such as M. pudica and C. pareira, may have beneficial effects on lipid profiles in diabetes. The elevated triglyceride levels in the diabetic untreated group (Group B) are consistent with previous studies that have shown a link between diabetes and dyslipidemia (Mooradian, 2009). 

The beneficial effects of M. pudica and C. pareira on triglyceride levels observed in this study are supported by previous research on the antioxidant and anti-inflammatory properties of these plants (Sutar and Sutar, 2017, Singh and Singh, 2018). According to Krauss et al., (2006), elevated triglyceride levels are a common feature of diabetic dyslipidemia and are associated with increased cardiovascular risk (Krauss et al, 2006). The results of this study suggest that certain treatments, such as M. pudica and C. pareira, may have beneficial effects on stabilizing lipid profiles in diabetic models. The decreased HDL levels in the diabetic untreated group (Group B) are consistent with previous studies that have shown a link between diabetes and decreased HDL levels (Mooradian, 2009). The effects of M. pudica and C. pareira on HDL levels observed in this study are supported by previous research on the antioxidant and anti-inflammatory properties of these plants (Sutar and Sutar, 2017, Singh and Singh, 2018). According to Mooradian (2009), decreased HDL levels are a common feature of diabetic dyslipidemia and are associated with increased cardiovascular risk (Mooradian, 2009). 

The results of this study suggest that treatments using M. pudica and C. pareira, may have beneficial effects on lipid profiles in diabetic models. The elevated LDL levels in the diabetic untreated group (Group B) are consistent with previous studies that have shown a link between diabetes and increased cardiovascular risk (Mooradian, 2009). The effects of the extracts of M. pudica and C. pareira on LDL levels observed in this study are supported by previous research on the antioxidant and anti-inflammatory properties of these plants (Sutar and Sutar, 2017, Singh and Singh, 2018). According to Brunzell et al., (2008), elevated LDL levels are a major risk factor for cardiovascular disease in diabetes (Brunzell et al., 2008). The results of this study suggest that certain treatments, such as M. pudica and C. pareira, may not have beneficial effects on LDL levels of lipid profiles in diabetes.

The elevated VLDL levels in the diabetic untreated group (Group B) are consistent with previous studies that have shown a link between diabetes and dyslipidemia (Mooradian, 2009). The effects of M. pudica and C. pareira on VLDL levels observed in this study are supported by previous research on the antioxidant and anti-inflammatory properties of these plants (Sutar and Sutar, 2017, Singh and Singh, 2018). According to Krauss et al., (2006), dyslipidemia is a common complication of diabetes, and elevated VLDL levels are a risk factor for cardiovascular disease (Krauss et al., 2006). The results of this study suggest that certain treatments, such as M. pudica and C. pareira, may have beneficial effects on VLDL levels of lipid profiles in diabetes.
Mimosa pudica and Cissampelos pareira and their combinations exhibited antidiabetic effects, hence are good adjuncts for the management of diabetes.

4.1	Conclusion

The ethanol extracts of Mimosa pudica, Cissampelos pareira and their combination administered to the experimental animals proved to be effective in managing diabetes as indicated after the 21-days post induction treatment but the effectiveness is dose-dependent as seen in the treatment groups D to I. The ethanol extracts of M. pudica and C. pareira is potent in reducing the blood glucose levels of the rats and increasing their bodyweights. Their impact in reducing FBG is comparable to that of Glucophage, this greatly influences improvement of glucose metabolism, weight loss, and biochemical parameters like lipid profile levels in diabetic models. The findings of this study show that the ethanol extracts of Mimosa pudica, Cissampelos pareira and their combination may be beneficial in the management of diabetes mellitus.
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