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ABSTRACT

Background: Obesity is rising rapidly and is expected to reach 40% by 2030, meaning
nearly one in two adults will be obese. Nationally, the prevalence of central obesity has
increased significantly, from 18.8% in 2007 to 26.6% in recent years. This study aims to
determine the effect Ulva lactuca mixed with Spirulina platensis on creatinine and ureum levels
in central obesity patients. Materials and Methods: Its study was a quasi-experimental design
with a pretest-posttest control group. This research was carried out in two locations, Soppeng
and Makassar, respectively, for intervention and control groups. Subjects were central obese
with BMI over 25. One group received simple education and nori 3 g three times a day for 12
days (IG, n=20), while another only received simple education (CG, n=20). To evaluate the
variance between groups, a paired t-test and an independent t-test have been used. Results:
showed that most subjects were women (87.5 %) and home wives (67.5%). After the
intervention, creatinine serum decreased in IG groups (0.889 mg/dL to 0.783 mg/dL, p<0.05
for IG and 0.807 mg/dL to 0.836 mg/dL, p=0.083 for CG). In addition, changes between groups
were significant (0.106 mg/dL vs. 0.030 mg/dL, p<0.05). Similarly, ureum serum decreased in
IG groups after interventions (50.770 mg/dL to 42.485 mg/dL, p<0.05 for IG and 48.600 mg/dL
to 50.200 mg/dL, p=0.247 for CG). Changes between groups were also significant (8.285 mg/dL
vs. 1.600 mg/dL, p<0.05). Conclusion: Ulva lactuca mixed with Spirulina platensis are 3 g three
times a day for 12 days could decrease creatinine and ureum levels in central obesity patients.
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INTRODUCTION

A study states that obesity in Indonesia is increasing every year and it is estimated that
by 2030 it will increase to 40 percent, which means that almost 1 out of every 2 adults in
Indonesia will be obese. Based on Riskesdas in 2013, the prevalence of central obesity
nationally was 26.6%, an increase from 2007 which was 18.8% (JR and Syahrizal, 2021).
Obesity is an excessive accumulation of fat due to an imbalance of energy intake with energy
used (energy expenditure) for a long time which results in an increase in energy storage (Dipiro
et al., 2015).

Obesity is more at risk of worsening health conditions such as diabetes and decreased
kidney function. Central obesity is a condition in which abnormal fat accumulation occurs (JR
and Syahrizal, 2021). Central obesity, also known as visceral type, is a condition in which the
accumulation of fat is excessive and far exceeds normal in the abdominal area. In Indonesia,
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the highest prevalence of central obesity is in North Sulawesi, Gorontalo, and DKI Jakarta,
respectively 31.5%, 27%, and 27.9% (Agustina, 2019).

This study began with research related to the development of obesity conditions,
especially central obesity which increases with age, where this condition can trigger the
development of serious degenerative diseases, especially those related to decreased kidney
function, namely diabetic nephropathy. The mechanism of kidney damage that often occurs is
due to the production of reactive oxygen species (ROS), so antioxidant therapy is one of the
most promising as nephroprotective (Rodriguez S, et al 2017). This is the basis for the
discovery of new drugs which are expected to be a solution for researchers. Aging or oxidative
stress makes the human body gradually lose this dynamic balance and accumulate free
radicals and reactive oxygen species (ROS) in the body. Free radicals and excessive ROS are
the cause of various diseases such as tumors, neurodegenerative diseases, cardiovascular
disease (CVD), diabetes, and organ damage (Han et al., 2021).

The development of the pharmaceutical world related to new compounds found in
marine waters has increased along with the number of discoveries made. Seaweed has
recently received a lot of attention due to its potency and chemical composition. One of them
is macroalgae, namely green algae (Chlorophyta) Ulva lactuca which has potential activity as
an antioxidant, antimicrobial, antitumor, anticoagulant, anti-inflammatory, antihyperlipidemic,
hypocholesterolemic, hepatoprotective, nephroprotective and as a prebiotic in the food
industry. Spirulina platensis has therapeutic potential as a nephroprotective due to its
antioxidant properties (Hernandez-Lepe et al., 2019).

Based on the chemical compounds contained in Ulva lactuca mixed with Spirulina
platensis which is believed to improve the decrease in kidney function, it is necessary to
conduct research on the benefits and efficacy of Ulva lactuca mixed with Spirulina platensis
against decreased kidney function in terms of blood ureum and creatinine levels. If it is proven
that Ulva lactuca mixed with Spirulina platensis can improve the decrease in kidney function, it
is hoped that Ulva lactuca mixed with Spirulina platensis can be used as an alternative medicine
in improving kidney function decrease.

METHODOLOGY

Sample and Research Location

This study is an experimental clinical trial that aims to determine the effectiveness of
Ulva lactuca mixed with Spirulina platensis on the improvement of kidney function based on
serum creatinine and serum ureum values of centrally obese patients. This test involves a
population of centrally obese patients marked by a value of to be categorized as overweight or
obese (25 kg/m2 BMI), aged between 35 and 65 as many as 20 participants as a treatment
group (intervention) in the working area of Batu-batu Public health center, Batu-batu, Manorang
salo, Marioriawa District, Soppeng Regency, South Sulawesi Province and 20 participants as
a control group in the working area of Paccerakang Daya Public Public health center Makassar
City, South Sulawesi Province.

Inclusion criteria consisted of the participant’s habit of not taking any dietary
supplements or drugs for 1 month during the study, no known medical problems or illnesses,
and no smoking or alcohol consumption. Inclusion criteria included centrally obese patients
with a BMI value above 25 which is indicated by an increase in serum ureum and serum
creatinine values from normal values, and the patient's age is between 35-65 years.
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Participants gave consent before the study was conducted by signing the informed consent
and were willing to follow the test follow-up schedule.

Exclusion criteria included patients with type 1 and type 2 diabetes and/or taking insulin,
CKD, typhoid fever, patients who were hypersensitive to any of the components of the test
material, patients who were not taking degenerative drugs, and patients with severe disease
complications. This research was conducted in September 2022.

Material Research

Ulva lactuca mixed with Spirulina platensis preparations came from the laboratory of the
Faculty of Pharmacy, Hasanuddin University. Ulva lactuca samples were obtained from the
Takalar Brackish Water Culture Hall and Spirulina platensis (Arthrospira platensis) was
purchased in powder form. The powder form is packaged in one-time doses of 3 grams of Ulva
lactuca mixed with Spirulina platensis (dose according to pre-clinical tests). The comparison of
Ulva lactuca and Spirulina platensis is 10:1, that is, for every 6 grams of Ulva lactuca is added
0.6 grams of Spirulina platensis.

Preparation

The researcher collected participants in 2 research locations (Soppeng and Makassar)
based on the inclusion criteria. Participants have also explained the course of the research and
the rules of the research. Information was provided to participants during the treatment group
in Soppeng, while the control group was conducted face-to-face in Makassar. Health workers
in all locations participated in helping the research to run conducive. All participants in each
group were willing to follow the researcher's directions, namely being willing to follow the
direction of the ongoing research and giving consent by signing the informed consent.

Researchers also provide education related to balanced nutrition "Isi Piringku” through
social media WhatsApp or SMS every 3 days during the research. Participants' food menu is
expected to be in the form of foods rich in protein and carbohydrates. Participants were asked
to record food every day during the study. In addition, participants in both groups submitted a
10-day food log on D-11 at baseline blood sampling and a 12-day supplementary food record
to record macronutrient consumption throughout the study protocol. All research protocols have
been approved by the local government of both Soppeng and Makassar.

Study Design

The test design method used is a quasi-experimental design with a pretest-posttest
control group design. This research group was divided into 2 groups, namely control (CG) and
treatment/intervention (IG). The number of subjects in each group was 20 patients. All study
groups consumed the food menu 3 times a day. At the initial stage for 10 days, all patients in
each group consumed food according to the education given once every 3 days. In the second
stage for 12 days, only the treatment group (intervention) was given 3 grams of Ulva lactuca
mixed with Spirulina platensis to be consumed together with food each patient eats in a day.

Before the basic measurements, the subjects were fully acquainted with all the tests and
experimental procedures. As an initial control, after the diet was carried out according to the
research rules, all study groups fasted for 8 hours without doing physical activity and initial
measurements of blood samples were taken as D-11. Furthermore, all groups continued their
diet for 12 days, namely from D-11 to D-22. For the treatment group, each meal was added
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Ulva lactuca mixed with Spirulina platensis (Bagheri et al., 2022). On D-23 all study groups
fasted again for 8 hours without doing physical activity and the last blood sample was
measured. The duration of the intervention was 23 days.

Outcomes Parameters and Data Analysis

Laboratory parameters used to assess nephroprotective activity on kidney function are
serum creatinine and serum ureum values. Laboratory examinations were carried out at the
Regional Health Laboratory (Labkesda) in Soppeng for the intervention group and the Health
Laboratory Center (BBLK) of the Ministry of Health in Makassar for the control group. Clinical
symptoms and possible side effects were also observed.

We recruited an additional 20% of participants (twenty subjects per group) so that a total
of forty-eight participants were pooled to ensure that we reached our target sample size in the
event of a potential failure during the study. The normality of the data was confirmed using the
Shapiro-Wilk test. Independent T-Test analysis test and Mann-Whitney test were used for
group comparison at baseline. Paired T-Test analysis test was used to compare the pretest-
posttest of each group. Then to find out the difference between the intervention group and the
control group, the Independent T-Test sample analysis test from Microsoft Excel 2019.
Statistical significance was set at p<0.05. All analyzes were performed using Microsoft Excel
2019, SPSS (version 27.0), and Graphpad Prism (version 9.4.1).

RESULTS AND DISCUSSION
Result

Sample description

Table 1 — characteristics of the study subjects, 35-year-old to
65 years old, men and women (total n = 40).

IG CG
n % n %

Sample size 20 50 20 50
Sex

Male 4 20 1 5

Female 16 80 19 95
Age (Years)

35-44 11 55 2 10

45 -54 7 35 11 55

55 - 65 2 10 7 35
Education

Junior High School 5 25 2 10

Senior High School 10 50 7 35

Bachelor 4 20 11 55

Master 1 5 0 O

The characteristics of the research sample can be seen in table 1. The number of
participants was 20 for IG and also 20 for CG from the total sample were women (80% = IG,
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95% = CG) and men (20% = GI, 5% = CG). Age group 35-44 years 11 participants (IG) and 2
participants (CG), 45-54 years 7 participants (IG) and 11 participants (CG), and 55-65 years 2
participants (IG) and 7 participants (CG). About 50% of the intervention group were high school
graduates and 55% of the control group were undergraduates. Results showed that most of
the subjects were women (87.5%) and home wives (67.5%).

No side effects were reported from the supplementation of Ulva Lactuca mixed with
Spirulina platensis. All participants in both groups consumed food according to the education
given by “fill my plate”, namely 1/3 of half plate of fruits, 1/3 of half plate of side dishes, 2/3 of
half plate of staple foods (carbohydrates) and 2 /3 of a half plate of vegetables on days 1-10 of
the start of the study. Control group participants consumed more fat, protein, and carbohydrates
on days 11-22 compared to days 1-10. Participants in both groups did not have strenuous
activities, on average the participants were housewives and civil servants.

Table 2 — Baseline of the study subjects

BASELINE IG CG p-value
Mean + SD Mean + SD

Weight (kg) 70.058 + 65.355 + 8.510 p = 0.057
6.507

Height (cm) 151.99+7.311 150055+6.658 p =0.387

Waist circumference 90.735+4.416 95.870 + 6.538 P<0.05

(cm)

Creatinine (mg/dL) 0.889+0.128 0.807 +£0.100 p =0.030

Ureum (mg/dL) 50.770 + 48.600+4.160 p=0.176
5.668

Table 2 is the initial data from the study which is data taken on D-11. The data included
body weight, height, abdominal circumference, serum creatinine, and serum ureum values from
each study group. The table above shows that participants in all groups have almost the same
average value or there were not many differences. The results of all data in table 2 have been
tested for normality using the test Shapiro-Wilk where spss (ver.27.0) is normally distributed
except for the waist circumference of the IG. The average body weight in the intervention group
was 70,058 kg (SD £6.507) was greater than the control group was 65.355 kg (SD +£8.510) with
p-value = 0.057, which means that there was no significant difference, so it can be said that the
basic data values in the two groups had no difference. The average height in both groups when
viewed from the data in table 2, the intervention group was 151.99 cm (SD * 7.311) and the
control group was 150.055 cm (SD £ 6.658), p=0.387, meaning there was no significant
difference between the two groups.

While the different results in the mean waist circumference of the treatment group 90.735
cm (SD + 4.416) and the control group 95.870 cm (SD + 6.538), there was a difference between
the intervention group and the control group as initial data with p<0.05. In addition, the above
values are also used as the basis for selecting participants who are included in the inclusion
criteria in the study by looking at BMI values above 25.

On the other hand, the mean serum creatinine value in the two groups was not
significantly different as the initial data for participants on day 11 for the intervention group was
0.889 mg/dL (SD £0.128) and the control group was 0.807 mg/dL (SD £0.100) with p=0.030.
Similarly, the mean serum ureum value at the beginning of the measurement there was no
significant difference between the two groups, the serum ureum value was 50.770 mg/dL (SD
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+ 5.668) for the intervention group and the serum ureum value was 48.600 mg/dL (SD + 4.160)
for the control group with p=0.176.
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Figure 1. Serum creatinine values before and after intervention on IG and CG.
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Figure 2. Difference in serum creatinine values

The result of data taken from the initial examination of blood samples of D-11
participants as pretest data and the final examination of blood samples of D-23 participants
as posttest data. As seen in figure 1, the serum creatinine values in the two groups were
different. In the intervention group, the mean value before intervention (pretest) was 0.889
mg/dL (SD £0.128) while the mean value after intervention (posttest) was 0.106 mg/dL (SD
+0.146) with p<0.05. in the control group, the mean value before intervention (pretest) was
0.807 mg/dL (SD =0.100) while the mean value after intervention (posttest) was 0.836 mg/dL
(SD £0.095) with p=0.083. Testing in one group (pretest and posttest) was carried out with
paired t-test analysis to compare before and after the intervention. The difference between
before and after the intervention was 0.106 mg/dL (SD +0.046) for the treatment group and
0.030 mg/dL (SD %0.021) for the control group. The results of the difference in serum
creatinine intervention were then analyzed using independent t-test with p<0.05.
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Figure 3. Serum ureum values before and after intervention on Gl and CG.
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Figure 4. Difference in serum ureum values

Similarly, the serum ureum values in the two groups were different. In the intervention
group, the mean value before intervention (pretest) was 50.770 mg/dL (SD * 5.668) while the
mean value after intervention (posttest) was 42.485 mg/dL (SD + 7.263) with p<0.05. in the
control group the mean value before intervention (pretest) was 48.600 mg/dL (SD +4.160) while
the mean value after intervention (posttest) was 50.200 mg/dL (SD +4.072) with p-value =
0.247. Testing in one group (pretest and posttest) was carried out with paired t-test analysis to
compare before and after intervention. The difference between before and after intervention
was 8.285 mg/dL (SD +2.988) for the treatment group and 1.600 mg/dL (SD £0.754) for the
control group.

DISCUSSION

This study evaluated changes in serum creatinine and serum ureum levels as markers
of renal function in centrally obese patients with or without intervention of Ulva lactuca mixed
with Spirulina platensis. Based on the results of the study, the most visible observation in the
comparison of the intervention group (IG) data was that it could significantly reduce serum
creatinine levels by 0.106 mg/dL (SD £0.046) and serum ureum by 8.285 mg/dL (SD £2.988)
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centrally obese participants. In addition, the results of Gl observations with the intervention
were more significantly different than without the intervention, with the value before the
intervention of serum creatinine levels from 0.889 mg/dL (SD +0.128) to 0.783 mg/dL (SD
+0.146) with p<0.05 indicating that there is a significant difference between before and after
intervention. Similarly, regarding changes in serum ureum levels, the results of the Gl study
after intervention showed a significant difference compared to no intervention (p<0.05) from
50.770 mg/dL (SD £ 5.668) to 42.485 mg/dL (SD % 7.263). Even though in reality the control
group was also able to reduce the serum creatinine value, there was no significant difference
(p =0.083) and the serum ureum value was also (p = 0.247). Therefore, the results of this study
are important because we demonstrated that Spirulina platensis mixed with Ulva lactuca has
the potential to significantly lower serum creatinine and serum ureum levels in centrally obese
patients.

Central obesity reflects high levels of intra-abdominal or visceral fat associated with the
development of degenerative diseases and comorbidities (Dipiro et al., 2015). The etiology of
obesity may be multifactorial and related to various contributions from genetic factors that are
one of the main determinants of obesity, in addition to environmental factors, namely reduced
physical activity and work, consuming excessive and high-fat foods, and lifestyle. Obesity can
also be caused by the use of drugs such as corticosteroids and insulin as well as the number
of neurotransmitters and neuropeptides that stimulate appetite in brain tissue which affects total
calorie intake (Dipiro et al., 2015). Body mass index (BMI) and waist circumference (WC) can
be used as markers of excess body fat that independently predict disease risk (Yousefi,
Mottaghi and Saidpour, 2018). Abdominal circumference is a simple measurement and is an
approximate index of intra-abdominal fat mass and total body fat (JR and Syahrizal, 2021). AC
size Central obesity in men > 90 cm and women > 80 cm (Moradi et al., 2019). Adrenergic
stimulation activates lipolysis in fat cells and increases energy expenditure in adipose tissue
and skeletal muscle. Plasma creatinine kinase is an independent marker of BMI as well as a
measure of abdominal obesity (Dipiro et al., 2015).

Skeletal muscle tissue and creatinine kinase have been associated with obesity, insulin
resistance, and decreased capacity to increase resting metabolic rate after overeating (Han et
al.,, 2021). Plasma creatinine kinase and obesity are biologically interrelated because the
enzyme creatinine kinase functions to regulate key metabolic processes leading to the entry
and oxidative catabolism of glucose and lipids in skeletal muscle fibers (Haan et al., 2017).
Increased levels of creatinine and ureum show adverse effects on several kidney functions
resulting in the inability of the kidneys to clear the waste products of muscle metabolism from
the blood as well as a decrease in glomerular filtration activity so that proteins and cells are
retained and not excreted in the urine (Khalil et al., 2020). The creatinine test is a reliable test
for estimating the glomerular filtration rate (Abdel-Daim et al., 2019). While the determination
of ureum levels aims to measure the amount of ureum, which is a waste product of protein
metabolism in the blood where ureum is removed from the bloodstream through the kidneys.
Blood Ureum Nitrogen (BUN) test is a test that determines the amount of ureum in the blood
and can be used to test kidney function (Wicaksono, 2019).

Gamma irradiation markedly decreases serum protein and albumin levels while
increased serum creatinine and ureum levels are a response to whole-body gamma irradiation
indicating kidney damage or impairment (Aziz et al., 2018). Elevated creatinine levels may be
due to back leakage of filtered creatinine through the injured tubular epithelium. increased
oxidative deamination of amino acids in the liver resulting in excessive ureum production or
due to radiation damage to the detoxification function of the liver. In addition, the increase in
serum ureum level which is the main end product of protein catabolism may also be caused by
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excessive protein degradation after irradiation (Aziz et al., 2018). High glucose levels will result
in high oxidative stress (Wu et al., 2020). Oxidative stress is a condition that occurs when the
production of reactive oxygen species (ROS) exceeds the resulting antioxidant defenses
against them (Ghareeb et al., 2021). Reactive oxygen species (ROS) are key factors causing
many diseases in the human body because reactive species/free radicals can induce damage
to cellular proteins, DNA, and lipid membranes (Yang et al., 2021). ROS can cause an increase
in ureum and creatinine levels. Increased plasma creatinine and ureum levels indicate a
decrease in the glomerular filtration rate and consequently decreased kidney function
(Kammoun et al., 2018). Reactive oxygen species (ROS) are key factors causing many
diseases in the human body because reactive species/free radicals can induce damage to
cellular proteins, DNA, and lipid membranes (Abdel-Daim et al., 2019).

Polysaccharides from seaweed have been shown to have significant antioxidant activity
both in vivo and in vitro (Uribe et al., 2019). Some of the activities of these polysaccharides
include protective action against oxidative stress that triggers kidney damage (Reis et al.,
2020). Ulva lactuca belongs to the Chlorophyta group, namely green algae where Ulva lactuca
is a species of green seaweed commonly known as sea lettuce which is well consumed
throughout the world because of its special nutritional value with a long history (Meinita,
Harwanto and Choi, 2022). Ulva lactuca is a heterogeneous sulfate compound known as
residual polysaccharide rhamnose, uronic acid galactose, mannose, galactose, arabinose, and
glucose (Kammoun et al., 2018).

Ulvan is a sulfated polysaccharide located in the cell walls of green algae that has been
increasingly studied over the years for pharmaceutical applications (Tziveleka, loannou and
Roussis, 2019). Ulvan exhibits physicochemical and biological activities and has the potential
for pharmaceutical, food, chemical, and agricultural applications. Ulvan has finally received
special attention in biomedical applications due to its high biocompatibility and no side effects
(Don et al., 2021). Both in vivo and in vitro experiments show that ulvan has antioxidants (Liu
et al., 2019). Polysaccharides from Ulva lactuca significantly improve glucose and lipid
homeostasis in diabetes by delaying the digestion and absorption of carbohydrates and lipids
by inhibiting enzymes in both the blood and small intestine. Therefore, polysaccharides from
Ulva lactuca present a potentially useful dietary adjunct for the treatment of diabetes and
obesity. In addition, polysaccharides from Ulva lactuca (ULPS) significantly protect renal
function by lowering plasma creatinine, ureum, and albumin levels (Tair, Bensalah and
Boukortt, 2018).

The repair effect of Ulva lactuca (UPE) polysaccharide extract on oxidative stress-
induced kidney injury was analyzed. The results showed that Ulva lactuca polysaccharide
extract could reduce serum creatinine (Scr), blood ureum nitrogen (BUN), serum cystatin C
(Cys-C), lipid peroxidation, protein carbonylation, and DNA oxidative damage (8-OHdG) as well
as repair kidney damage (Yang et al., 2021). Co-administration of polysaccharides extracted
from Ulva lactuca also led to significant renal recovery. This indicates that the nephroprotective
activity of marine algae extract is possible due to its antioxidant activity and rich
polysaccharides in protecting kidney tissue (Kammoun et al., 2018). Spirulina platensis is a
blue-green spiral microalga with a rich content of antioxidant active constituents, such as C-
phycocyanin, Phycobiliproteins, and carotenoids also found in sulfated polysaccharide that act
as free radical scavengers, and have strong antioxidant activity (Martins et al., 2022). Spirulina
platensis significantly lowers enzymes as markers of serum kidney function (creatinine and
ureum) so the protective role of Spirulina platensis related to its hypoglycemic and
nephroprotective effects can be proven (Ragheb and Aljehany, 2020). Spirulina platensis
exhibits nephroprotective potential by modulating biomarkers of renal function and improving
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renal histology (Khalil et al., 2020). Reversible kidney damage, such as kidney infection,
blockage of kidney stones, and decreased kidney function can be corrected by using Spirulina
platensis (Aziz et al., 2018). The protein contained in Spirulina platensis is mainly
phycobiliprotein, which mainly consists of phycocyanin, allophycocyanin, and phycoerythrin.
Phycocyanin is the most active bioactive substance in Spirulina platensis which contains 10%
-20% of dry biomass (Han et al., 2021). Phycocyanin is an active protein sulfated
polysaccharide that has antioxidant properties (Islam and Sarkar, 2020)

Spirulina platensis and C-phycocyanin have shown therapeutic potential in kidney
damage where oxidative stress is an important factor that triggers many diseases. These
effects of Spirulina platensis and C-phycocyanin on the kidney are attributed to their antioxidant
properties (DiNicolantonio, Bhat and OKeefe, 2020). Antioxidant activity of Spirulina platensis
namely phycocyanin and phycocyanobilin which protect against diabetic nephropathy (Khalil et
al., 2020). Spirulina platensis minimizes nephrotoxic effects through its anti-inflammatory and
antioxidant activities and the combination of both agents exhibits stronger antioxidant and
nephroprotective effects than Spirulina platensis alone (Abdel-Daim et al., 2019). Spirulina
platensis exerts a glucose-lowering effect by combating gluconeogenesis and Spirulina
platensis exhibits its antidiabetic effect by reducing oxidative stress, enhancing activity
regulating transcription of antioxidant enzymes and normalizing pro-apoptotic and pro-
inflammatory cytokine gene expression, possibly through higher content of natural antioxidant
compounds (Han et al., 2021). Chronic hyperglycemia in diabetes leads to an overproduction
of free radicals, which contributes to the development of diabetic nephropathy. The antioxidant
activity of phycocyanin is related to its specific structure, and the dark blue color is due to the
open-structured chromophore of tetrapyrrole and phycocyanobilin covalently bound to the
apoprotein (Ragheb and Aljehany, 2020). The chemical structure of phycocyanobilin is similar
to that of bilirubin, a very specific inhibitor of triphosphopyridine nucleotide (NADPH) oxidase.
This may be why phycocyanobilin inhibits NADPH oxidase (Han et al., 2021).

CONCLUSION

This study showed that Ulva lactuca mixed with Spirulina platensis are 3 g three times
a day for 12 days may decrease creatinine serum and ureum serum in central obesity patients
that were able to improve kidney function as determined by observations of laboratory results.
Further studies are needed to ensure a decrease in serum creatinine and serum ureum values
with a larger number of participants and the duration of the intervention is up to 1-3 months.
Therefore, this study is expected to provide new information for the public about the benefits of
Ulva lactuca mixed with Spirulina platensis can be used as a health food supplement product
in public health implications in improving kidney function decrease.
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