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Abstract: Bougainvillea leaves are often used by the public as a treatment by 
drinking boiled water, but their use as a blood sugar-lowering agent is not 
supported by scientific data. The purpose of this study was to determine the 
effect of reducing blood glucose levels and to determine the dose of extract 
that is effective in in white rats. The plant's herbal extract was prepared 
using the reflux method with 90% ethanol solvent. This study uses a 
laboratory experimental method to compare blood glucose levels in white 
rats before and after administration of herb extract at doses of 100, 200, and 
300 mg/kg BW orally using high-fat feed induction and streptozotocin. 
Blood glucose levels were measured using a glucometer, and mice were 
declared positive for diabetes with fasting blood sugar levels above 126 
mg/dL. The number of test animals used in this study was 30 mice, divided 
into 6 groups. A randomized block design was used as the research design. 
The study's findings revealed that administering Bougainville spectabilis 
willd herb extract at doses of 100, 200, and 300 mg/kg BW can reduce blood 
glucose in test animals with an effective dose of 200 mg/kg BW 
 
Keywords: Bougainvillea Extract; Blood Glucose; Hypercholesterolemia 
model; White rats 

  

Introduction  
 

The consequences of untreated diabetes mellitus 
(DM) can include macrovascular disorders and 
microvascular damage (retinopathy, nephropathy, and 
neuropathy), caused by metabolic disorders, oxidative 
stress, and inflammation (American Diabetes 
Association (ADA), 2022; Paul et al., 2020). 

The use of natural ingredients as an alternative 
therapy for DM is increasingly popular because of the 
minimal negative effects they cause. Research results 
show that the bioactive substances found in 
Bougainvillea spectabilis include steroid, flavonoid, 
tannin, saponin and phenolic compounds, which are the 

cause of the plant's therapeutic properties (Kaushik et 
al., 2023; Singh & Singh, 2024). Recent research on the 
bougainvillea plant also shows antimicrobial, anti-
inflammatory and antifungal properties (Abarca-Vargas 
& Petricevich, 2018; Saxena et al., 2023). 

The antioxidant activity of bougainvillea from its 
flavonoid and phenolic compound content can help 
reduce oxidative damage in diabetic situations (Abo-
Elghiet et al., 2023a; Chauhan et al., 2016a). 
Bougainvillea can also be a treatment option to control 
diabetes because flavonoids have been shown to 
increase insulin sensitivity, increase glucose absorption, 
and protect pancreatic β-cells from oxidative damage 
(Russo et al., 2019). In addition, tannins and saponins 
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found in Bougainvillea spectabilis can control blood 
sugar levels by preventing the intestines from absorbing 
carbohydrates after eating (Alam et al., 2022b) .  

In this study, we investigated the effect of 
Bougainvillea spectabilis extract in lowering blood 
glucose levels in a hypercholesterolemic rat (Rattus 
norvegicus). White rats were selected as being regarded 
as a dependable animal model for investigating 
metabolic impacts owing to their physiological parallels 
to humans. Rats possess metabolic systems analogous to 
humans, rendering them appropriate for investigating 
the impacts of antidiabetic and lipid-lowering 
medications, including bougainvillea extract, on blood 
glucose and cholesterol levels (Chauhan et al., 2016b; 
Joshi et al., 2011). Moreover, mice and other rodents are 
frequently regarded as more acceptable than larger 
animals owing to their diminutive size and brief lifetime 
(Alam et al., 2022a). This study will enrich the research 
data showing that plant-based therapies can be used 
therapeutically to treat DM. 
 

Method  
 
This study employed a laboratory experimental 

method to compare the blood glucose levels of white 
mice before and after administering bougainvillea 
(Bougainvillea spectabilis willd) at doses of 100 mg/kg 
BW, 200 mg/kg BW, and 300 mg/kg BW orally. 
Bougainvillea herb is extracted using the reflux method 
then tested to identified chemical compound. The test 
animals must be uniformly weighted, specifically 
weighing between 150 and 200 grammes and aged 
between 2-3 months, to minimize biological variation 
and ensure a relatively uniform response. All test 
animals were then checked for blood glucose levels 
before being induced with high cholesterol feed and 
streptozotocin. The provision of high-fat feed for 4 
weeks was continued with streptozotocin induction of 
30 mg/kg BW to create hypercholesterolemic-diabetic 
animal conditions. Blood glucose levels were measured 
using a glucometer, declaring mice positive for diabetes 
with fasting blood sugar levels above 126 mg/dL.  

Testing of bougainvillea herb extract on reducing 
blood glucose levels used 30 test animals divided into 6 
groups, namely the normal control group, the 0.5% 
NaCMC negative control group, the metformin positive 
control group, and 3 treatment groups with dose 
variations, namely 100, 200, and 300 mg/kg BW. The 
RAK (randomized block design) research design was 
used. The obtained observation data analyzed using the 
Anova statistical test at a 95% confidence level. It is to 
ascertain whether the variations in the treatment 
concentration are significant or insignificant, and then 

we apply the Duncan test to identify the treatment 
concentration that yields a meaningful effect. 

 

Result and Discussion 
 
The results of chemical compound identification 

tests in bougainvillea extract for the presence of 
alkaloids, flavonoids, saponins, tannins, polyphenols 
and steroids, data can be seen on Table 1. 
 
Table 1. Identification Tests of Chemical Compounds in 
Bougainvillea Extract 
Test of Result Description 

Alkaloid  Positive (+) A yellow precipitate is 
formed which indicates the 
presence of alkaloids. 

Flavonoid  Positive (+) Yellow to brownish in color 
and a precipitate form which 
indicates the presence of 
flavonoids. 

Saponin Positive (+) Foam formed up to 3 cm and 
lasted for 1 minute, 
indicating the presence of 
saponin. 

Tanin Positive (+) Black in color indicates the 
presence of tannins 

Polyphenol Positive (+) Green Blue Color 
Steroid Negative (-) - 

 
Based on the results of measuring the blood 

glucose concentration of mice after being induced with 
streptozotocin and high-fat feed, compared to the blood 
glucose concentration of mice after being given 
bougainvillea spectabilis extract for 14 days, the average 
blood glucose level data were obtained and shown on 
Figure 1. 

 
Figure 1. Average Decrease in Blood Glucose Levels 
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Testing of bougainvillea extract on reducing blood 
glucose levels using 30 test animals divided into 6 
groups, namely the normal control group, the 0.5% 
NaCMC negative control group, the metformin positive 
control group, and 3 treatment groups with dose 
variations of 100, 200, and 300 mg/kg BW. All test 
animals were then checked for blood glucose levels 
before being induced with high cholesterol feed and 
streptozotocin. Then 5 groups of mice were given a high-
fat diet consisting of feed composition (80%), lard (15%), 
and duck egg yolk (5%) for 4 weeks. 

On day 0, the average blood glucose levels for the 
normal group; negative group; positive group; 
bougainvillea extract group with doses of 100, 200, and 
300 mg/kg BW were 101.4; 149.8; 129.2; 112.2; 108.2; 
121.2 mg/dL, respectively. The results of the one-way 
ANOVA statistical test for all groups showed no 
significant difference in blood glucose levels of male 
white mice, with a probability value of 0.247 (p > 0.05). 
This indicates that the blood glucose levels of all test 
animals at the beginning of the study were 
homogeneous, likewise in other experiments using 
fermented oat instead of bougainvillea extract 
(Algonaiman et al., 2022).  

On the 35th day, the average blood glucose levels 
for the normal group; negative group; positive group; 
extract group with doses of 100, 200, and 300 mg/kg BW 
were respectively 103.8; 391.4; 337.4; 318; 331.4; and 367 
mg/dL, which showed that the blood glucose levels of 
the positive group, negative group, and extract group 
were higher than the healthy group. This indicates that 
blood glucose levels in test animals increased, except for 
the normal group. The results of the one-way ANOVA 
statistical test of all groups on the 35th day showed a 
significant difference in blood glucose levels after 
treatment on the 38th day. The results of the post-hoc 
test LSD analysis of blood glucose levels showed that the 
negative group, positive group, and extract group were 
significantly different from the normal group. This 
proves that there was a significant increase in blood 
glucose levels in the negative group, positive group, and 
extract group after being given high cholesterol feed and 
streptomycin induction as stated in other research (Jiang 
et al., 2022) that when blood sugar levels rise due to 
insulin deficiency, hyperglycemia can affect the 
expression of genes involved in protein breakdown and 
synthesis. 

On the 42nd day, the average blood glucose levels 
for the normal group, negative group, positive group, 
and extract group with doses of 100, 200, and 300 mg/kg 
BW were 108.4; 375.8; 138; 162.8; 159.8; and 138 mg/dL, 
respectively, indicating that the blood glucose levels of 
the positive group and the extract group decreased. The 
results of the one-way Anova statistical test of all groups 

on the 42nd day obtained a probability value of 0.000 
(p<0.005). This shows that there is a significant 
difference in blood glucose levels after treatment on the 
42nd day among all groups. We continued the data 
analysis using the post-hoc test to elucidate the real 
differences between groups. The results of the post-hoc 
test LSD analysis of blood glucose levels showed that the 
positive group and the extract group were significantly 
different from the negative group, but not significantly 
different from the normal group. These findings support 
other research that that bougainvillea herb extract affect 
reducing blood glucose levels (Abo-Elghiet et al., 2023b; 
Sarswati Prakash et al., 2022), in this case, with doses of 
100 mg/kg BW, 200 mg/kg BW, and 300 mg/kg BW.  

On the 49th day, the average blood glucose levels 
for the normal group, negative group, positive group, 
and extract group doses of 100, 200, and 300 mg/kg BW 
were respectively 103.8; 378.2; 106.6; 121.2; 112.4; and 
118.2 mg/dL, indicating that the blood glucose levels of 
the positive group and the extract group decreased to 
normal levels. The results of the one-way Anova 
statistical test of all groups on the 49th day, obtained a 
probability value of 0.000 (p <0.005). This demonstrates 
a significant difference in blood glucose levels after 
treatment on the 49th day among all groups. 

The decrease in blood glucose levels is caused by 
bioactive compounds in bougainvillea herb extract, such 
as flavonoids, saponins, tannins, and polyphenols 
(Kumar et al., 2022). The compounds that play a role in 
decreasing blood glucose levels are flavonoids (Hussain 
et al., 2020) which are good reducing compounds 
because they can capture free radicals such as ROS 
(reactive oxygen species) or RNS (reactive nitrogen 
species) through electron transfer and inhibition of 
peroxidation reactions (Chiorcea-Paquim, 2023; Mandal 
et al., 2022; Sarkar et al., 2022). Flavonoids are known to 
be able to work directly on pancreatic beta cells, by 
triggering the activation of the cAMP signal cascade and 
strengthening insulin secretion sensitized by glucose 
(AL-Ishaq et al., 2019; Dias Soares et al., 2017). 
Polyphenols bind to free radicals by donating hydrogen 
atoms of polyphenol aromatic hydroxyl (-OH) and 
remove them from the body through the excretion 
system, preventing the conversion chain from 
superoxide to hydrogen superoxide and reducing 
oxidative stress (Jain & Singhai, 2011). Saponins have the 
effect of lowering blood glucose levels by inhibiting 
glucose transport in the gastrointestinal tract and 
stimulating insulin secretion in pancreatic B cells (Afzal 
et al., 2023). Tannins function as astringents and 
chelation agents, shrink the epithelial membrane of the 
small intestine thereby reducing the absorption of food 
juice, thereby inhibiting the absorption of sugar and 
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preventing blood sugar levels from rising too high. 
(Sutjiatmo et al., 2013). 
 

Conclusion  

 
The extract of bougainvillea (Bougainvillea 

spectabilis Willd) contains secondary metabolites, which 
affect reducing blood glucose levels in male white rats 
(Rattus norvegicus) fed high cholesterol and 
streptozotocin induction with an effective dose to reduce 
blood glucose levels in test animals of 200 mg/kg BW 
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