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ABSTRACT 
 

In Indonesia, diabetes mellitus is one of the ten most common diseases among the 
elderly, with North Sulawesi Province having the highest prevalence. Cosmos caudatus leaves 
contain bioactive components, such as flavonoids and phenolic compounds, which have been 
shown to be effective in increasing insulin resistance and sensitivity in patients with DM. This 
study aimed to evaluate the effect of boiled Cosmos caudatus leaves on blood sugar levels in 
elderly patients with diabetes mellitus at the Bahu Health Center in Manado City. This study 
used a quantitative approach with a quasi-experiment, one-group pre-test post-test design. 
Ninety elderly respondents with diabetes mellitus at the Bahu Health Center in Manado City 
were included in this study. Blood sugar levels were measured before and after the intervention 
with boiled C. caudatus leaves. The intervention involved administering boiled water prepared 
from seven Cosmos caudatus leaves twice daily, in the morning and evening, at a dose of 250 
ml each time. The findings showed that Cosmos caudatus exhibits a range of nutritional and 
phytochemical properties that support its use as a functional food. Its composition provides 
benefits for digestive health, energy provision, and antioxidant protection. There was a 
significant difference in the blood sugar levels of the respondents before and after the 
intervention. Statistical analysis showed a p-value of < 0.001. Therefore, it can be concluded 
that this intervention was significant. Boiled leaves of Cosmos caudatus have been proven to 
be effective in lowering blood sugar levels in elderly patients with diabetes mellitus.  
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INTRODUCTION 
 

Diabetes mellitus (DM) is a 
metabolic disorder characterized by 
hyperglycemia and alterations in 
carbohydrate, protein, and fat metabolism. 
This condition can lead to severe 
complications affecting various organs, 
including the eyes, kidneys, nerves, and 
cardiovascular system.1  The prevalence of 
diabetes is particularly concerning among 
the elderly population, as aging is 
associated with increased insulin 
resistance and decreased pancreatic 
function, making effective management 
crucial.2 Diabetes will continue to rise 
globally, particularly in developing 
countries.3 According to the International 
Diabetes Federation (IDF) Diabetes Atlas, 
425 million individuals worldwide or 8.8% 
of the adult population aged 20 to 79 years 
had diabetes in 2017 and 463 million 
(9.3%) in 2019.4 

Cosmos caudatus is traditionally 
used in various cultures for its nutritional 
and medicinal properties. Preliminary 
studies suggest that extracts from Cosmos 
caudatus possess bioactive compounds, 
including flavonoids and phenolic acids, 
which may contribute to lowering blood 
glucose levels.5 The antioxidant properties 
of these compounds are believed to 
enhance insulin sensitivity and reduce 
oxidative stress, a contributing factor in 
the pathogenesis of diabetes.6 
Furthermore, the incorporation of such 
natural remedies into dietary practices 
may offer a complementary strategy for 
managing diabetes, particularly in elderly 
patients who may prefer holistic 
approaches to health care.7 A previous 
study also highlighted its antioxidant 
properties, suggesting that integrating 
Cosmos caudatus into diets could serve as 
a complementary strategy for diabetes 
management, aligning with the growing 
interest in plant-based dietary 
interventions for chronic diseases.8 

Lifestyle modifications including 
dietary changes and physical activity are 
crucial for effective diabetes management. 
Regular exercise has been shown to 
improve insulin sensitivity and lower 
blood glucose levels.9,10 However, elderly 
patients may face challenges in 
maintaining an active lifestyle owing to 
physical limitations. Therefore, 
integrating gentle exercises with dietary 
interventions, such as the consumption of 
Cosmos caudatus, could provide a dual 
approach to managing diabetes effectively 
in this demographic.11 

Moreover, the role of self-
management education in diabetes care 
cannot be overlooked. Empowering 
patients with knowledge about their 
condition and the benefits of incorporating 
natural remedies can enhance adherence to 
treatment regimens and promote better 
health outcomes.12,13 As such, the 
exploration of Cosmos caudatus as a 
dietary supplement in conjunction with 
education on lifestyle modifications 
presents a promising avenue for improving 
blood sugar control in elderly patients with 
diabetes mellitus. Existing literature 
largely focuses on general dietary 
interventions and lifestyle modifications 
for diabetes management, with limited 
studies specifically investigating the 
effects of Cosmos caudatus on blood 
glucose levels in elderly patients with 
diabetes mellitus. Most studies emphasize 
synthetic pharmaceutical interventions, 
reflecting a gap in the understanding of the 
potential of traditional medicine in this 
demographic. 

This study aimed to investigate the 
effects of Cosmos caudatus leaves on 
blood sugar levels in elderly patients with 
diabetes mellitus at Bahu Health Center, 
Manado City. This study is expected to 
provide information on the potential of 
Cosmos caudatus leaves as an alternative 
natural treatment for lowering blood sugar 
levels in elderly patients with diabetes 
mellitus. The results of this study are 
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expected to contribute to the development 
of more effective and safe therapies for 
patients with diabetes mellitus. 

 
RESEARCH METHODS 
 
Design 

This study used a quantitative 
research design with a quasi-experimental 
one-group pre-test post-test design 
approach. This design is a quantitative 
research method commonly used to 
evaluate the effects of a particular 
intervention on the same group before and 
after treatment. In the context of this study, 
the intervention was administering Cosmos 
caudatus boiled leaves to respondents, 
which was carried out for seven days with 
blood sugar levels measured at three time 
points: before the intervention, after three 
days, and after seven days. 
 
Sampling 

The research sample consisted of 
90 respondents, selected based on 
predetermined inclusion and exclusion 
criteria using a purposive sampling 
technique. This sample selection was 
important to ensure that the respondents 
involved in the study were representative 
and in accordance with the research 
objectives. Inclusion criteria were 
participants who were elderly, typically 
defined as individuals aged 60 years and 
older, participants with a confirmed 
diagnosis of diabetes mellitus, specifically 
type 2 diabetes, participants must provide 
informed consent to participate in the study 
and participants should be in a stable health 
condition, without acute illnesses that 
could interfere with blood sugar levels. 
Meanwhile, exclusion criteria were 
individuals with severe comorbidities such 
as advanced cardiovascular disease, 
chronic kidney disease, or other significant 
health issues that could affect blood 
glucose levels, participants with significant 

cognitive impairment or dementia, and 
individuals who had recently changed their 
diabetes medication or treatment regimen.  

In this study, participants were 
mandated to have maintained a stable 
medication regimen for a minimum of two 
months prior to the study, facilitating the 
normalization of their blood glucose levels 
and minimizing confounding factors 
stemming from medication variability. 
Several systematic control measures are 
implemented to ensure the integrity and 
reliability of the findings. A 
comprehensive review of each 
participant’s medication history was 
conducted to identify concomitant 
medications that could potentially affect 
glycemic control, thereby explaining the 
interactions and additive effects of 
multiple medications on blood glucose 
levels. Prior to the study, participants 
received education about the critical nature 
of medication adherence and the need to 
maintain their habitual lifestyle practices 
throughout the observation period, an 
effort aimed at reducing the variability in 
behavioral factors that affect glycemic 
control, such as diet and physical activity. 
In addition, any changes in medication 
type or dosage that occurred during the 
study were comprehensively documented, 
with participants encouraged to promptly 
report adverse events or health changes, 
allowing researchers to adjust for 
unanticipated effects on glucose 
metabolism. 
 
Data Collection 

In this study, data were collected 
through primary and secondary data 
collection techniques, where primary data 
were obtained from blood sugar level 
measurements, whereas secondary data 
may include additional information 
regarding respondent characteristics and 
their health backgrounds. Blood sugar 
level measurements were conducted using 
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a valid and reliable method, which was 
important to ensure that the data obtained 
were accurate and reliable.  
 
Intervention 

The intervention involved the 
administration of boiled water from seven 
Cosmos caudatus leaves boiled with 300 
ml of water for 5-10 minutes, to produce 
250 ml of boiled water extract. The 
administration was carried out twice a day, 
in the morning and evening, at a dose of 
250 ml each time. This method was 
designed to evaluate the effects of 
consuming boiled water of Cosmos 
caudatus leaves on the respondents’ blood 
sugar levels. 
 
Preparation 
Selecting the Leaves:  

Fresh leaves of Cosmos caudatus 
were chosen to ensure that they were free 
from pests and contaminants. Leaves 
should be vibrant in color and sourced 
from a reputable supplier or a cultivated 
garden. By inspecting the leaves for any 
signs of disease or decay, only the 
healthiest leaves should be selected.  
 
Preparation of decoction  

Measure 300 ml of distilled water 
in a clean pot. Seven fresh Cosmos 
caudatus leaves were added to the pot. 
Bring water to a boil-over medium heat. 
After boiling, the heat was reduced, and 
the mixture was allowed to simmer for 5-
10 minutes. This process extracts bioactive 
compounds from leaves into water. 
Remove the pot from the heat and let it 
cool for a few minutes. The decoction was 
strained using a clean strainer in a glass or 
ceramic container to obtain approximately 
250 ml of boiled water. Discard the leaf 
remnants or preserve them for further 
study if their therapeutic potential is 
explored.  
 
 
 

Administration of Decoction  
Daily Dose: Participants are 

instructed to consume a total of 500 ml of 
the decoction per day, divided into two 
doses. 

Morning Dose: 250 ml upon 
waking, preferably 30 minutes before 
breakfast.  

Evening Dose: 250 ml 
approximately one hour prior to dinner.  
 
Instructions for Participants  

The participants consumed the 
decoction at specified times without any 
deviation. This schedule should be 
communicated and adhered to throughout 
the intervention period.  

The participants were advised to 
maintain a consistent diet throughout the 
study period to mitigate variations in blood 
sugar levels due to dietary changes.  

Encourage participants to remain 
hydrated by drinking plenty of water (but 
not directly before or after consuming the 
decoction to avoid dilution).  

The participants were instructed to 
record their blood sugar levels according 
to the schedule provided. 

 
Data Normality 

The results of the normality test 
conducted using the Shapiro-Wilk test 
showed a P Value of 0.595 for blood sugar 
levels before administering boiled Cosmos 
caudatus leaves. After administering the 
decoction, on the third day, the P Value 
obtained was 0.205, whereas on the 
seventh day, the P Value was 0.366. Thus, 
because all P Values were greater than 
0.05, it can be concluded that the data were 
normally distributed. Therefore, further 
analysis can be carried out using a 
parametric test, namely the Paired Sample 
T-Test. 
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RESULTS 
 

Table 1 shows that a nitrogen (N) 
content of 4.49% indicates that Cosmos 
caudatus has potential as a source of 
vegetable protein. Nitrogen is an important 
element in the synthesis of amino acids, 
which are building blocks of proteins. 
Phosphorus (P) with a content of 0.45% 
plays an important role in the process of 
energy metabolism and DNA formation, 
and supports the growth of plant roots. 
Potassium (K) (3.11 %) functions in the 
regulation of osmosis and water balance in 
cells and is important for enzymatic 
functions. The high crude fiber content 
(14.58 %) indicated that Cosmos caudatus 
can contribute to digestive health. Fibers 
help facilitate the digestive process and 
reduce the risk of cardiovascular diseases. 
A sugar content of 5.59% indicated that 
this plant can also be a good source of 
energy. The natural sugars found in 

Cosmos caudatus can provide fast energy 
without drastically increasing blood sugar 
levels. The chlorophyll content of 1.93 mg 
g-1fw indicates that this plant has potential 
as a source of natural antioxidants. 
Chlorophyll also plays a role in the process 
of photosynthesis, which is important for 
plant growth. The content of anthocyanins 
(0.19 mg g-1fw) and carotenoids (0.37 mg 
g-1fw) indicates the presence of pigments 
that have antioxidant activity. These 
compounds protect cells from oxidative 
damage. Total phenols (38.92 mg GAE g-
1dw) and total flavonoids (37.05 mg GAE 
g-1dw) indicate that Cosmos caudatus is 
rich in phenolic compounds with 
antioxidant, anti-inflammatory, and 
anticancer properties. The antioxidant 
activity, measured by an IC50 value of 
57.28 ppm indicates that Cosmos caudatus 
has good potential in fighting free radicals. 
A lower IC50 value indicated that the 
compound was more effective at inhibiting 
free radical activity. 

 
Table 1. Content of Cosmos caudatus 

 
Variables n 

N 4.49 % 
P 0.45 % 
K 3.11 % 
Crude fiber 14.58 % 
Sugar 5.59 % 
chlorophyll 1.93 mg g-1fw 
Anthocyanins 0.19 mg g-1fw 
Carotenoid 0.37 mg g-1fw 
Total phenol 38.92 mg GAE g-1dw 
Total flavonoid 37.05 mg GAE g-1dw 
Antioxidant activity 57.28 (IC50) (ppm) 

Nitrogen (N), phosphorus (P), and potassium (K). 
 
Table 2 shows that most 

respondents were aged between 65-69 
years, with 42 respondents (46.6%). On the 
other hand, respondents aged over 70 years 
comprised the smallest group, with a total 
of 21 respondents (23.4%). In terms of 
gender, the majority of respondents are 
women, with a total of 54 respondents 

(60%). In terms of smoking habits, 69 
respondents (76.6 %) did not smoke. In 
addition, most respondents have never 
exercised or performed healthy walking 
activities. Finally, all respondents had 
blood sugar levels above normal, which 
was ≥140 mg/dL, with a total of 90 people 
(100%). 
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Table 2. Distribution of Respondents 
 

Variables n % 
Age   

60-64 27 30.0 
65-69 42 46.6 
>70 21 23.4 

   
Gender   

Man 36 40 
Woman 54 60 

   
Smoking Habit   

Yes 21 23.4 
No 69 76.6 

   
Exercise Habits   

Never 42 46.6 
Sometimes 27 30.0 

Often 12 13.4 
Always 9 10.0 

 
Table 3 shows that after 

administering boiled leaves of Cosmos 
caudatus on the third day, all respondents, 
namely 90 people (100%), were still in the 
category of blood sugar levels above 
normal, namely ≥140 mg/dL. However, 

after administering boiled leaves of 
Cosmos caudatus on the seventh day, there 
was a significant change, where 84 people 
(92%) showed normal blood sugar levels, 
while 6 people (6.6%) were still in the 
abnormal category. 

 
Table 3. Blood sugar levels before and after administration of Cosmos caudatus boiled 
leaves Water 

 
Variables n % 

Pre   
Normal 80-139 mg/dL   

Above normal ≥ 140 mg/dL 90 100 
Total 90 100 
Post   

Normal 80-139 mg/dL 84 93.4 
Above normal ≥ 140 mg/dL 6 6.6 

Total 90 100 
 

In this study, the Paired Sample T-
Test statistical test shown in Table 4 shows 
that consuming boiled Cosmos caudatus 
leaves twice a day, namely in the morning 
and evening after meals for seven days, 
was effective in lowering blood sugar 
levels in 90 respondents. The results of the 
statistical analysis showed that there was a 
significant difference between blood sugar 

levels before and after the intervention, 
with a p value = 0.000, which means p 
<0.05. This indicates that C. caudatus 
boiled leaves have a significant effect on 
lowering blood sugar levels. It can be 
concluded that administering boiled C. 
caudatus leaves reduces blood sugar levels 
in elderly patients with diabetes mellitus. 
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Table 4. Paired Sample T-Test 
 

Variables Mean Std. Deviation T Sig. (2-tailed) 
Pre-Post test Day 3 10,766 10,611 5,557 <0.001 
Pre-Post test Day 7 73,400 20,665 19,454 <0.001 

 
DISCUSSION 
 

The administration of boiled leaves 
of C. caudatus showed significant effects 
in the management of blood sugar levels. 
Based on the data presented, on the third 
day after the administration of the 
decoction, all respondents (100%) were 
still in the category of above-normal blood 
sugar levels (≥140 mg/dL). However, after 
seven days, there was a significant shift, 
where 84 out of 90 respondents (93.4%) 
showed normal blood sugar levels (80-139 
mg/dL), while only six people (6.6%) were 
still in the abnormal category. These 
findings indicate the potential of Cosmos 
caudatus leaves in lowering blood sugar 
levels, which is in line with previous 
studies showing that flavonoids and 
polyphenols in plants can contribute to 
controlling blood sugar levels through 
antioxidant mechanisms and protection of 
pancreatic beta cells.14 

Long-term consumption could 
potentially sustain these positive effects 
without inducing severe hypoglycemia, 
indicating a safe profile for chronic use. 
The benefits of Cosmos caudatus may lead 
to further stabilization of blood sugar 
levels, aligning with findings from other 
medicinal plant decoctions that have 
shown potential benefits in diabetes 
management. Therefore, long-term 
consumption of Cosmos caudatus 
represents a promising avenue for 
managing blood sugar levels, integrating 
traditional practices with contemporary 
therapeutic needs.15,16 

Flavonoids substantially influence 
insulin sensitivity via various biochemical 
pathways. For instance, compounds such 

as myricetin enhance insulin 
responsiveness by restoring insulin 
receptor (IR) and insulin receptor substrate 
1 (IRS1) expression within the PI3K/AKT 
signaling cascade, which is vital for 
glucose metabolism.17 Additionally, 
flavonoids such as naringin and hesperidin 
decrease fasting blood glucose levels by 
modulating key hepatic enzymes involved 
in gluconeogenesis, specifically by up-
regulating glucokinase and down-
regulating glucose-6-phosphatase and 
phosphoenolpyruvate carboxylase.17 
Moreover, flavonoids exhibit anti-
inflammatory properties that further 
improve insulin sensitivity by suppressing 
pro-inflammatory cytokines like TNF-α 
and IL-6, which are linked to insulin 
resistance.18 

Flavonoids, such as quercetin, 
found in Cosmos caudatus, have been 
shown to have positive effects on lowering 
blood sugar levels. Studies have shown 
that these compounds may help improve 
the function of pancreatic beta cells, which 
play a key role in insulin production.14 In 
addition, the presence of antioxidants in 
Cosmos caudatus can reduce oxidative 
stress which often contributes to the 
development of diabetes mellitus.14 
Therefore, consuming boiled Cosmos 
caudatus leaves can be an alternative for 
managing diabetes, especially in 
individuals who have difficulty controlling 
their blood sugar levels. 

Flavonoids, particularly quercetin, 
have attracted attention for their potential 
role in diabetes management, particularly 
due to their effects on blood glucose levels 
and pancreatic function. Quercetin, a 
prominent flavonoid found in a variety of 
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plants, including Cosmos caudatus, has 
been shown to improve the function of 
pancreatic beta cells, which are crucial for 
insulin production. This effect is supported 
by studies showing that flavonoids can 
stimulate insulin secretion and improve the 
overall function of these cells, thereby 
contributing to better glycemic control.19,20 

Quercetin activates the AMP-
activated protein kinase (AMPK) 
pathway, which enhances glucose uptake 
in skeletal muscle by increasing the 
expression of glucose transporter proteins 
such as GLUT4 and by modulating insulin 
receptor signaling pathways.21,22  
Additionally, quercetin has been reported 
to alleviate oxidative stress and 
inflammation under hyperglycemic 
conditions by regulating various signaling 
pathways, including the activation of 
SIRT1, which affects mitochondrial 
function and insulin sensitivity.23 

Moreover, quercetin promotes the 
secretion of insulin from pancreatic beta 
cells while inhibiting glucose absorption 
in the intestines, thus contributing to 
glycemic control.24 By modulating the 
expression of pro-inflammatory markers, 
quercetin diminishes the adverse effects of 
chronic inflammation associated with 
insulin resistance, fostering a more 
favorable metabolic environment.25 

Additionally, the antioxidant 
properties of quercetin and other 
flavonoids play a key role in reducing 
oxidative stress, a condition that is often 
exacerbated in patients with diabetes. 
Oxidative stress is known to damage 
pancreatic cells and disrupt insulin 
signaling pathways, leading to increased 
blood glucose levels.26 By scavenging free 
radicals and enhancing antioxidant 
defenses, flavonoids may help protect 
against cell damage associated with 
diabetes, thereby improving metabolic 
health.27 

It is important to note that 
successful blood sugar management 
depends not only on the consumption of 

herbal plants but also on patient 
compliance with treatment and healthy 
lifestyle changes. Studies have shown that 
compliance with treatment has a 
significant impact on blood sugar control.28 
Therefore, although the results obtained 
from administering the Cosmos caudatus 
boiled leaves are very promising, a holistic 
approach that includes education on diet, 
physical activity, and adherence to 
treatment is still needed to achieve optimal 
blood sugar control. 

In this study, the Paired Sample T-
Test showed that administering boiled 
leaves of Cosmos caudatus twice a day 
significantly reduced blood sugar levels in 
90 elderly patients with diabetes mellitus. 
The results of the analysis showed a p 
value of 0.000, which means p <0.05, 
indicating a significant difference between 
blood sugar levels before and after the 
intervention. Boiled leaves of Cosmos 
caudatus had a significant effect on 
lowering blood sugar levels. 

The positive effects of herbal-based 
interventions on blood sugar control in 
patients with diabetes mellitus have been 
documented in various studies. For 
example, Alqathama et al. highlight that a 
significant portion of type II diabetes 
patients believe in the efficacy of herbal 
medicine for managing blood glucose 
levels, suggests a strong perception of its 
benefits among users.29 In addition to the 
direct effects of herbal interventions on 
blood glucose levels, the psychological and 
social dimensions of diabetes management 
are also critical. Mindfulness-based 
interventions, for example, have been 
shown to reduce perceived stress and 
improve glucose tolerance among diabetic 
patients.30 

In addition, the systematic review 
conducted by Vivó-Barrachina et al. 
provides a comprehensive overview of 
randomized controlled trials that confirm 
the effectiveness of certain natural 
products in diabetes management, 
reinforcing the idea that herbal-based 
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treatments can be beneficial for blood 
sugar regulation.31 Similarly, the study by 
Chen et al. discusses the misconceptions 
surrounding diabetes knowledge among 
patients, which can affect their treatment 
choices, including the use of herbal 
remedies.32 This highlights the importance 
of educating patients about the potential 
benefits and risks of herbal treatments. 

A comprehensive approach to 
diabetes management that incorporates 
dietary modifications and herbal remedies 
has been shown to improve clinical 
outcomes in patients. Research indicates 
that engaging in physical activities plays a 
crucial role in regulating blood glucose 
levels in individuals with type II diabetes 
mellitus.33,34 This suggests that a 
multifaceted intervention strategy that 
includes both physical exercise and dietary 
changes can produce superior results in 
diabetes management. 

Furthermore, the therapeutic 
potential of herbal treatments, specifically 
the use of Cosmos caudatus leaves, is 
supported by biochemical evidence 
indicating that the active compounds 
within these leaves can effectively lower 
blood glucose levels. These compounds are 
known to enhance insulin sensitivity and 
diminish insulin resistance, contributing to 
better glycemic control.35 The integration 
of herbal products into diabetes care is 
increasingly recognized, with many 
patients reporting positive effects from 
their use, which aligns with the growing 
trend of using complementary and 
alternative medicine in managing chronic 
conditions such as diabetes.36 Cosmos 
caudatus is rich in phytochemicals such as 
flavonoids and ascorbic acid, which 
contribute to its antioxidant activity. These 
compounds are known to mitigate 
oxidative stress, a key factor in the 
pathogenesis of diabetes mellitus.37 

The relationship between a family 
history of diabetes, sedentary behavior, 

and the incidence of diabetes mellitus has 
been well documented in recent research. 
Sudrajat et al. highlighted that a family 
history of diabetes and prolonged 
sedentary behavior significantly correlated 
with the onset of diabetes mellitus, with 
sedentary behavior specifically noted to be 
associated with increased risk when 
individuals engage in it for six or more 
hours daily.38 This finding is consistent 
with other studies that have established 
sedentary behavior as a critical risk factor 
for diabetes, indicating that reducing 
sedentary time can improve insulin 
sensitivity and potentially mitigate the risk 
of developing diabetes.39,40 

 
CONCLUSION 

The use of Cosmos caudatus offers 
significant pragmatic applications for 
healthcare providers and patients with 
diabetes. The findings of this study indicate 
that the consumption of boiled C. caudatus 
leaves may serve as a beneficial adjunctive 
therapy for managing blood glucose levels, 
particularly in elderly patients with 
diabetes mellitus. Healthcare providers can 
recommend Cosmos caudatus as a dietary 
intervention, highlighting its potential for 
improving glycemic control without the 
need for pharmacological agents. 
Moreover, the rich composition of 
bioactive compounds in Cosmos caudatus 
suggests a holistic approach to health 
promotion, potentially enhancing the 
overall dietary quality of individuals with 
diabetes. This dietary inclusion can also 
empower patients with diabetes with 
accessible, cost-effective means to manage 
their condition, fostering a proactive 
approach to personal health management. 
Future research investigating the 
mechanisms underlying these effects, 
along with larger-scale studies, is 
imperative to further substantiate these 
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findings and facilitate the integration of the 
Cosmos caudatus into clinical practice. 
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