https://medic.upm.edu.my/jurnal kami/volume 17 2021/mjmhs vol 17 supp 1 january 2021-60323

C O 6 honps e cupim eou mpfumal Kamiimaliysin Jovmad of medione s e scences umiammes vl 17 supg 17

@
JEEEETR 0 M | IRERTON | SOMLAN LAWY || MARL LML AR
o
ek §7 220 <5 .

PAXULTI PEIRRATAN OAN SANS EESINATAN

MENGENAI «AM MEUATAN  PENYELIOWAN  ANADE Mix JARINGAN INDUSTHI OAN KOMUNITI  HOSPITAL FENCAIAN UM

IUNNAL KAMI| NAOCHAFIK KESIHATAN  PEAXKHIDMATAN  INFO - PELAJAN RAMARL

W JURNAL KANS o Mbayseoon Dnnimtd ot Sute wo il M fin Sostines AIMMESE = MIMHE VOL 37
SUPE L JANUARY JO2)

MJMHS VOL. 17 SUPP 1 - JANUARY 2021

EOITONAL BOARD
T AHATIONAL HEALTHE CONPERENCT

=leivle

1) IN COMIMETION WITH THE D

200 AWK
INTEAN. ONFERENCE ON MIDRCINE ANT
MEALTH SCIENCES (CMNE| A

1

TAMNE 1 ¥ DECEMuEN

(M) ]

PEIKOMESIAN MEDIA o
Ml b i Mierliomee sond bt Se .y - Iy ‘

ABSTRACT FOR 4TH USIM INTERNATIONAL HEALTH
E-CONFERENCE 2020 (IHEC 2020) IN CONJUNCTION WITH
THE 3RD INTERNATIONAL CONFERENCE ON MEDICINE
AND HEALTH SCIENCES (ICMHS)

Healthcare In A Pandemic Era: The New Norm
Held as Webinar from 16th - 17th December 2020

FACULTY OF MEDICINE AND HEALTH SCIENCES
UNIVERSITI SAINS ISLAM MALAYSIA


https://medic.upm.edu.my/jurnal_kami/volume_17_2021/mjmhs_vol_17_supp_1_january_2021-60323
http://repository.unej.ac.id/
http://repository.unej.ac.id/

Digital Repository Universitas Jember

Nakaysiam Jouened of Medicine s Health Scimnces Vol 1 Sapp |, bmiaey JO27 SN 260693140}

Editorial Information

Scientific Committee/Abstract Editors

Dr. Tengku Amatullah Madeehah T. Mohd (Head)
Dr. Nor Eyzawiah Binti Hassan

Prof. Datuk Dr. Ainoon Othman

Prof, Datin Dr. Che llina Binti Che Isahak

Prof. Dato’ Dr. Mubammad Tauffik Mohd Noor
Prof. Dr. Hayati Abd Rahman

Prof. Dr. Mohd Fadzillah Bin Abdul Razak
Associate Prof. Dr. Nazefah Binti Abdul Hamid
Associate Prof. Dr. Nurul Azmawati Mohamed
Associate Prof. Dr. Mohd Dzulkhairi Mohd Rani
Associate Prof. Dr. Zairina A, Rahman
Associate Prof, Dr. Maizatul Azma Masri
Associate Prof, Dr. Mohd Azmani Sahar

Dr. Mohd Hafiz Jaafar

Dr. Siva Gowri Pathmanathan

Dr. Khairun Nain Nor Aripin

Dr. Nadeeya'ayn Umaisara Mohd Nor

Dr. Mohd Rahman Omar

Dr. Wan Noraini Binti Wan Sulaiman

Me | hiame Binl Avend

Dr. Maimunah Binti Abdul Muna’aim
Dr. Nur Fariha Binti Mohd Manzor
Dr. Nuruliza Binti Roslan

Dr. Noradilah Samseh Abdullah

Dr. Nadia Mohd Effendy

Dr. Sharifah Najwa Syed Mohamad
Dr. Alina Md Fauzi

Dr. Fathima Begum Syed Mohideen
Dr. Amirah Azzeri

Dr. Amira Raudhah Abdullah

i Proceedings of the LM IHEC 2020 1617 Dec 2020


http://repository.unej.ac.id/
http://repository.unej.ac.id/

Digital Repository Universitas Jember

Malagnian bonmmial off Ml s Pleath Sciomorn Vol 17 Sspp 1, Tmssary 2000 MSSN 20060 000

TABLE OF CONTENTS

OPBID  Passion Froits (Passiflons sdulie) Pulp are Potential Sources of Antimicrobial Active bngredients. "
OPLIT Efiect of Local Alendronate Bovine Hydeaxyapatite Scaffold an Boare Repait i Ovarkectomized fats. "na
OPRAZ  InVitro Anti-Hepatitis C Virus Activity of Fiper crocatum. 1"s
OPS.1  The Modification of Rice Cabve For Dishetes Mellitus in The Eiderly. e

ores The Relationship Between PHES and Nutritions! Statin of Toddlers in Coastal Commumity in Puger Wtan, jember nrz
Wegency

orss Effent of Zind Suppementatson wn Increasimg Hesght and Body Weight of Stursted Chiddrem with Cadmium Erposire. ns
orsa Abdlity b Pay of National Health insurance Premisen Model according to Agricitural and Coastal Communities "ne

Exponditures m bemher District.
OPes  Analysis of Comwnunity Needs for the Dengue Vacclor Durieg the COVID- 19 Pandemic. 120
OPOs  The lnplementation of fhe Maternal Mortality Reduction Program in jensber District, Lant lava. m
0PG4 Pruenotive and Preventine Budpet m Indonesia. m

Oorea The Redationhip of Self-Eficacy with Patients Famsly Anviety in the intensive Care Unit of Jember Klinik Hospital. m

orss The Relationship Between Psychosocial Well being And Latng Behaviours Among Malay Preschool Children in An 24
Urlsan Locality In Negeri Senshilan.

OFs10  Hepatoprotective and Liphd-Loweriag Eincts of Passifloes edulis vae. flavicarpa hiice on Allosan induced Dishetes 123
Mice,

OP%11 Lot wf Red (Rhodopincrae), Brown (Rhodoapinorae) and Green (Ohloruphyceare) Seawsed Lytracts, an Platelet 126
Counts i Diabetic Micr.

OPS.12  Knowledge, Attitude and Practice towards COVID-1%: USIM Undergraduate Students Case Study. 27

OPI01  COVID-1Y Pandemic: Knowledge, Attitude and Practice from Modical Students’ Peespective. 128

OP10.2  School Closars duting COVID-19 Outhreak: Parvatal Atsitudes and Their Experiences. 17

ores rﬁdwmuw&a-wuhmmw—hcmn 130

OP104  The Perception of Female Medical Students Towards Breast-Sell Examination Behaviour With Health Belief Modet: A 131
Qualitative Study.



http://repository.unej.ac.id/
http://repository.unej.ac.id/

oroa.i1

Effect of Red (Rhodophyceae), Brown (Phaeophyceae) and
Green (Chlorophyceae) Seaweed Extracts, on Platelet Counts in
Diabetic Mice

Didin Erma Alndahyani'*, Depi Praharani?, Ari Tri Wanodyo Handayani’, Izzata Barid*, Niken Probosari®,
Dahna Maudita Kartikasari®

Oral Biology Department, Dental Faculty, University of Jember, JI. Kalimantan 32, Sumbersari, Jember, East Java 6812,
Indonesia

Periodontic Department, Dental Faculty, University of Jember, JI. Kalimantan 32, Sumbersari, Jember, East Java 6812,
Indonesia

Public Dental Health Department, Dental Faculty, University of Jember. || Kalimantan no 37. Jember 68121 Indonesia
Periodontology Department, Dental Faculty, University of Jember, JI. Kalimantan 32, Sumbersari, Jember, East Java 6812,
Indonesia

Undergradute Student, Dental Faculty, University of Jember, JI. Kalimantan 32, Sumbersari, Jember, East Java 6812, Indonesia

w

&

@

*Corresponding author’s email: didinermae.tkg@unej.ac.id

ABSTRACT

Introduction: Hyperglycemia and insulin resistance in uncontrolled diabetics induce the formation of reactive oxy-
gen species (ROS), which is responsible for increased platelet activation. This has the potential for complications of
atherosclerosis and cardiovascular disease. Seaweed extract has bioactive content that functions as an antioxidant
and can lower blood glucose levels. The bioactive content is influenced by the type of seaweed, location and also
the environment. Objectives: The purpose of this study was to determine the effect of giving red, brown and green
seaweed extracts on the platelet numbers of diabetic mice. Methodology: The study was conducted on 6 groups of
mice, namely the normal group (without treatment) the negative control group (diabetes), the positive control group
(diabetes and metformin), the diabetes group and given red seaweed extract, the diabetes group and given brown
seaweed extract and the diabetes group. And given green seaweed extract. The dose of seaweed extract is 10 mg
/ 20 gr/BB / day and metformin at a dose of 1.3 mg / 20 gr/BB. The platelet count was calculated directly using the
Brecher Cronkite method. Results: The results showed that the platelet counts in diabetic mice were significantly
higher than the normal group and the other groups that were given metformin and seaweed. Diabetic mice given
red seaweed showed no significant difference in platelet counts from the positive and normal control groups, while
brown and green seaweeds showed lower platelet counts. Conclusion: It was concluded that the intake of seaweed
extract decreased the platelet count in diabetic mice.

Keywords: seaweed, diabetes, platelets, seaweed extract, anti-oxide
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Abstract— Introduction: Hyperglycemia and insulin resistance in uncontrolled diabetics induce the formation of ROS which is
responsible for increased platelet activation. This has the potential for complications of arteriosclerosis and cardiovascular disease.
Seaweed extract has bioactive content that functions as an antioxidant and is able to lower blood glucose levels. The bioactive
content is influenced by the type of seaweed, location and also the environment.

Objectives. The purpose of this study was to determine the effect of giving red, brown and green seaweed extracts on the platelet
numbers of diabetic mice.

Methodology: The study was conducted on 6 groups of mice, namely the normal group (without treatment) the negative control
group (diabetes), the positive control group (diabetes and metformin), the diabetes group and given red seaweed extract, the
diabetes group and given brown seaweed extract and the diabetes group. and given green seaweed extract. The dose of seaweed
extract is 10 mg / 20 gr/BB/day and metformin is at a dose of 1.3 mg /20 gr/BB. The platelet count was calculated directly using
the Brecher Cronkite method.

Results. The results showed that the platelet counts in diabetic mice were significantly higher than in the normal group and the
other groups that were given metformin and seaweed. Diabetic mice given red seaweed showed no significant difference in platelet
counts from the positive and normal control groups, while brown and green seaweeds showed lower platelet counts.
Conclusion(s). It was concluded that the intake of seaweed extract decreased the platelet count in diabetic mice.

Keywords— seaweed, diabetes, platelets, seaweed extract, anti-oxide.

. INTRODUCTION

Diabetus mellitus is a metabolic disease that triggers
other diseases, such as cardiovascular, kidney, blindness,
injuries resulting in amputation, and is one of the main
causes of death. Diabetics are also at high risk for the
occurrence of covid 19 and contribute to its severity and
death (1). Diabetes has two types, namely 1 and 2. Type 1
diabetes is more often characterized by the destruction of
pancreatic beta cells which causes absolute insulin
deficiency. Type 2 diabetes is diabetes which affects 90%
of diabetics worldwide. This type of diabetes is
characterized by insulin resistance or reduced insulin
production. The two types can be overlapping conditions,
because the development of type 1 will show a phenotype
that looks like type 2, giving rise to a new category called
multiple diabetes. Type 2 with a long duration of insulin
deficiency will display symptoms similar to those of type 1
diabetic patients (2). Diabetes-related mortality is
associated  with  thrombotic  events,  especially
cardiovascular  events, usually characterized by
hypercoagulation and hypofibrinolysis symptoms (3).

Patients with type | diabetes have a 10x risk of developing
cardiovascular disease compared to type 2 diabetes
sufferers (4). Platelets are an important key in the
thrombosis process. Thrombotic dysfunction due to
metabolic disorders plays a role in increasing thrombus
formation and arterial occlusion, which has the potential to
increase the risk of atherothrombosis in diabetic patients
with cardiometabolic risk (5). The number of platelets and
the mean platelets volume (MPV) are used as markers or
indicators of thrombosis and risk factors for microvascular
complications associated with cardiovascular disease in
diabetics (6) ; (7). In addition, there was a significant
increase in platelets in diabetic patients complicated by foot
ulcers (8). Hyperglycemia is a major cause of altered
platelet responses and oxidative stress which symptoms can
be seen in type 1 and 2 diabetes. The changes lead to
changes in the platelet phenotype (9).

Seaweed or macroalgae has bioactive content which
is widely used for health, cosmetics and food. The seaweed
is classified based on their size, characteristic shape and
specific pigments. Classification based on pigments, there
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are red algae (Rhodophyceae), brown algae
(Phaeophyceae) and green algae (Chlorophyceae). Brown
algae contains the pigment fucoxanthin. Red algae contain
the pigments phycoerythrin and phycocyanin and other
pigments in small amounts, namely chlorophyll, carotene
and xanthophyll. Green algae contains chlorophyll (10).
Seaweed also contains quite high amounts of other
bioactive ingredients. The bioactive content is a product of
secondary metabolites which have the ability to be anti-
aging, antioxidant, antibacterial, anti-inflammatory,
antidiabetic and anti-proliferative. The main bioactive
components of seaweed are polyphenols, polysaccharides,
carotenoids and polysaccharides (11). Supplements
containing polyphenols have shown their activity as anti-
hyperlipidemic, anti-diabetic, prevent cardiovascular
disorders and prevent other metabolic disorders (12). The
purpose of this study was to determine the effect of red,
brown and green seaweed extracts on platelet volume in
diabetic mice.

Equipment and Materials: injection syringe (1 cc /
27 G x Y%, Terumo®), blender, freeze dryer, rotary
evaporator, centrifuge, glucometer (Autocheck®), blood
lanchet. Improved Neubauer counting room, cover glass,
microscope, cell counter, Petri dish. Ingredients: standard
food, alloxan monohydrate, 0.9% NaCl, red seaweed
(Rhodophyceae), brown seaweed (Phaeophyceae), green
seaweed (Chlorophyceae), ethanol, filter paper, 1%
ammonium oxalat,

Seaweed Extraction

Clean and drained seaweed (red, brown and green),
cut into small pieces to make it easier to mash and weigh 1
kg each. Seaweed was mashed using a blender, then dried
using a freeze dryer at a temperature of -70°C for + 3 days
until a dry powder was obtained. The powder was dissolved
with ethanol and extracted using an ultrasonic device at a
temperature of <50°C for 3 hours. Filtering using Whatman
filter paper and changing ethanol was done every 1 hour 3
times. To separate the filtrate and the residue, a vacuum was
used so that the residue was completely dry and the residue
was stored if it is used for further extracting. Solvent
evaporation was carried out using a rotary evaporator at a
temperature of 40 ° C at a speed of 150 rpm to obtain a
liquid extract. The liquid extract was thickened using a
water bath.

Induction of diabetes in mice

This research procedure is in accordance with
research ethical standards and has received approval from
the Ethical Commission of the Faculty of Dentistry,
University of Jember No0.159 / UN25.8 / KEPK / DL /
2018.The condition of diabetes in mice is done by inducing
alloxan at a dose of 4.2 mg / 20 gr body weight. Mice are
declared diabetic when the blood glucose after fasting
exceeds the normal value, which is more than 160 mg / dl.
Examination of blood glucose levels was carried out by
checking the venous blood droplets in mice using an
autocheck. Before checking their blood glucose levels,

mice were fasted from food for 8-12 hours (only water was
provided).

Treatment of experimental animals

Thirty-six male mice aged 3 months were divided
into six groups. The first group (control group), were
normal mice that only got saline. The second group was
diabetic mice and received saline, while the third group was
diabetic mice and were given metformin at a dose of 1.3 mg
/ 20 g BW / day. The fourth, fifth and sixth groups were
diabetic mice which were given brown, red and green
seaweed extract. The dose of seaweed is 10 mg /20 g mice
BW / day. Saline, metformin and seaweed were given once
a day and given until the mice were sacrificed.

Platelet Volume Examination

Platelet volume is the average number of platelet
volumes contained in 10 pL of blood which was calculated
using the direct method with the Brecher Cronkite method
(Gomes Oliveira et al., 2003). Using blood taken from vena
cava orbitalis, and diluted with 1% ammonium oxalate
reagent. Dilution of blood samples and reagents.
Ammonium oxalat 1% (1: 100), was carefully inserted into
the counting room using a micropipette. The filled counting
room was placed on a petri dish filled with wet wipes and
waited 10 minutes for the platelets to settle. Platelets were
counted across the large area in the center of the counting
chamber (1 mm2) with a 200x magnification light
microscope (Figure 1). The counted platelet count is
multiplied by 1000 to produce a platelet count per pl of
blood, with a normal reference value of 150,000-400,000
platelets / pl of blood (Gandasoebrate, 2010). The platelet
count was counted by diluting 100 times. The calculated
area is 1 x 1 mm2 and the room height is 0.1 mm, so the
volume is 1 x 1 x 0.1 = 0.1 pl. The platelet count formula
uses the formula below:

If the number of platelets in the area obtained is N then:

calculated platelet volume

MPV = x dilution factor

calculated volume

x100

T o1p
= 1000 N/mm3

The method of counting platelets is that cells touching the
top and left lines of the box must be counted, while the
cells touching the right and bottom lines on the box are not
included in the count.
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Figure 1 A. Improved Neubauer counting room. B.
counting method (whole round count, blank round is not
counted)

Data analysis

The resulting data was subjected to a statistical test
with a two-way ANOVA test and then a Tukey HSD test
with a 95% confidence level .

I11. RESULTS

Mice with diabetes (control -) had the highest mean
platelet volume. Diabetic mice given seaweed were
significantly lower in platelet volume compared to control
(-) (diabetic mice). Low platelet volume also occurred in
mice given metformin (control +). In the normal group of
mice (without diabetes), they had the lowest platelet
volume compared to the other groups. The decrease in
platelet volume was lowest in mice treated with green
seaweed, although the platelet volume compared to diabetic
mice was significantly lower. Tukey HSD analysis showed
that there was no significant difference in platelet volume
between mice and the brown and red seaweed treatments.
The mean platelet volume in both groups was significantly
lower than mice treated with metformin. However, when
compared with the normal group, the platelet volume was
significantly higher (Figure 2 and Table 1).

Nean Mesn Trrembecyte Volums

Figure 2. The mean histogram of platelet volume of normal
and diabetic mice fed with seaweed and metformin. Data
are presented as mean = SD. Data for significance
differences were analyzed using Two-way ANOVA (P
<0.05).

Thrombocyte volume

Subset

Groups N 1 2 3 4 5
Tukey | Normal 12| 2937.50
HSD*" | Brown 12 3469.75

Red 12 3593.33

Metformin 12 3810.66

Green 12 4431.66

Alloxan 12 6595.75

Sig. 1.000 .526 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on observed means

(P<0,05)

Table 1. The results of the analysis using the Tukey HSD
test.

Platelet density can be seen in the photo image of each
different group. The diabetes group showed a higher
density than the other groups (Figure 3).

Normal Control (-)

Brown seaweed Red seaweed

Figure 3. Platelets in the Improved Neubauer count room
(200x)

Lamanya hari pemberian rumput laut juga
mempengaruhi volume trombosit. Pada hari ke 21 tampak
bahwa seluruh kelompok dengan perlakuan rumput laut dan
metformin mengalami penurunan volume trombosit yang
lebih tinggi dibandingkan pada hari ke 7 dan 14 (Tabel 2).

Control (+)

Greeen seaweed
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Table 2: Tukey HSD test based on the length of time given

seaweed and metformin

Thrombocyte number

Subset
Day 1 2
Tukey 21 days 24| 4040.3333
HSD2P 14 days 24 4163.6250
7 days 24 4215.3750
Sig. 1.000 .569

Means for groups in homogeneous subsets are displayed. Based on

observed means. The error term is Mean Square(Error) = 31017,269.
a. Uses Harmonic Mean Sample Size = 24,000. b. Alpha = ,05.

Post-fasting blood glucose levels were significantly
higher in diabetic rats compared to the other groups. The
seaweed and metformin group showed a significant
reduction in blood glucose levels in mice. The green
seaweed group had significantly higher blood glucose
levels than red and brown seaweed and metformin, but
significantly lower than the diabetic mice group (control -)
(Figure 4).
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Figure 4. Graph of blood glucose levels in diabetic and
mice treated with metformin and seaweed. Data are
presented as mean with + SD. Data analysis used Two
Way Anova (P <0.05).

IV. DISCUSSION

The results showed that mice with diabetes had the highest
mean platelet volume compared to other groups. Increased
platelet volume is associated with hyperglycemia. Mean
platelet volume (MPV) reflects changes in platelet
stimulation or platelet production rate (13). In accordance
with other previous studies that in children with type 1
diabetes there was a change in platelet function (6). Patients
with complicated type 2 diabetes had an increased mean
platelet volume when compared to uncomplicated diabetes

patients and normal patients. The complications seen are
retinopathy, nepropathy and also foot lesions. Therefore, it
is argued that MPV is closely associated with
microvascular and macrovascular complications, although
microvascular is more frequently reported.

((14). Changes in peripheral platelet counts due to
abnormalities in the main precursor of platelets, namely
megakaryocytes. Generally, in newly diagnosed or
prediabetic patients peripheral platelets appear to be active.
Megakaryocytes are influenced by the presence of
cytokines including interleukins 3, 6 and also 11 which
cause platelet production to become more reactive. This
situation is different in patients with controlled diabetes,
who show a decrease in platelet production due to
disruption of megakaryocyte function (6).

The mechanism of increasing platelet volume in
diabetes due to hyperglycemia conditions triggers the
release of S100 calcium binding protein A8 /9 (S100A8 /
A9) by neutrophils that bind to the receptor for advanced
glycation end products (RAGE) in Kupffer cells.
Thrombopoietin (TPO), which is produced in the liver,
triggers the proliferation of megakaryocytes so that platelet
production will increase. The platelets released in the
circulation by megakaryotic will circulate for 10 days
which will eventually be cleared by the reticuloendothelial
phagocytosis system. The proliferation and differentiation
of megakaryocytes is stimulated by thrombopoitin. This
process plays an important role in platelet formation
(thrombopoiesis). Some cells produce thrompoieten,
namely bone marrow stroma and hepatocytes. The newly
released platelets into the blood are larger, contain more
mRNA, which is called reticulation, and are more reactive
to agonist stimulation than older cells. Highly reactive
reticulated platelets are key to understanding the increased
risk of CVD and thrombotic events in diabetes (15). The
newly formed (young) platelets contain denser granules,
appear larger and produce some thromboxane AZ2.
Therefore, the increase in platelet volume is closely related
to the amount of platelet aggregation. Larger platelets are
more sensitive to platelet stimulants so they are more
rapidly recruited to form the thrombus(6). The results of
this study differ from other research which show that
platelet activation and aggregation occurs due to
overreaction to endogenous agonists, so that in diabetic
patients, there isa low number of platelets in the circulation.
This is due to ineffective thromboiepoysis (16);(16). The
causes of platelet dysfunction in diabetics can be caused by
several things, namely hyperglycemia, insulin deficiency,
metabolic conditions, and other cellular disorders.
Hyperglycemia causes platelets to become highly reactive
which is indicated by the multiplication of proteins on the
surface of the platelet cells. This condition disrupts
membrane fluidity and increases platelet adhesion,
increases the activity of protein kinase C (a mediator of
platelet activation), induces P-selectin expression (surface
adhesion protein), and osmotic effects. Insulin deficiency
also functions in the occurrence of platelet dysfunction,
through the IRS, namely by increasing the concentration of
intracellular calcium which causes increased platelet
degranulation and aggregation and is independent of IRS,
with impaired response to NO and PGI2 (17).
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Metformin is the main drug of choice in people with

type 2 diabetes. Metformin has been shown to protect the
cardiovascular system by reducing blood glucose levels,
losing weight, improving hemostasis function, preventing
oxidative stress and inhibiting atherosclerosis.
(18). Metformin treatment in diabetic patients has shown a
reduction in mortality from diabetes. The mechanism of
metformin's atheroprotective effect involves inhibition of
endothelial leukocyte interactions, smooth muscle cell
proliferation, and platelet aggregation (19). Metformin
administration in diabetic mice in this study had a major
effect on reducing blood glucose levels and platelet volume.
This result is in accordance with previous research which
shows the same thing. This decrease is because metformin
prevents arterial and venous thrombosis by inhibiting
platelet activation and preventing extracellular release of
mitochondrial DNA (mtDNA). Inhibition of mitochondrial
complex | so that it will protect mitochondrial function,
reduce platelet activity by inducing mitochondrial
hyperpolarization, decrease reactive oxygen species and
membrane damage (20).

Polyphenol compounds such as phlorotannin,
bromophenol, flavonoids, phenolic terpenoids, and amino
acids such as mycosporins are bioactive substances found
in seaweed, both red, brown and green. Phlorotannin is the
main polyphenol found only in brown seaweed. The
phenolic compounds in green and red seaweed are
bromophenol, flavonoids, phenolic acids, phenolic
terpenoids, and mycosporin-like amino acids. These
molecules are considered secondary metabolites, as they
are protective agents that are produced in response to
different stimuli and are the defense mechanisms of

seaweed against herbivores and UV radiation (12). These
bioactive substances have been developed as medicines,
especially as antidiabetic, anti-inflammatory, antiviral,
antithrombotic and so on. Because the content of each type
of seaweed is different, it is possible that the extraction
effect of each seaweed is also different. The results of this
study showed that the treatment of seaweed extract in
diabetic mice caused a decrease in blood glucose level and
MPV count. In accordance with previous research, the
content of grass extract is a factor that plays a role in this
reduction. The anti-diabetic mechanism of action by
seaweed has been linked to compounds including
phlorotannin, fucoxanthin, polyphenols, and
polysaccharides that inhibit hepatic gluconeogenesis, and
reduce the activity of digestive enzymes such as a-amylase,
a-glucosidase, lipase and aldose reductase. This inhibition

will reduce the absorption of carbohydrates (21) . The
phlorotannin content in seaweed is stated as an antidiabetic
because in addition to being able to inhibit the a-amylase
and o-glucosidase enzymes it also inhibits the protein
tyrosine phosphatase-1B (PTP1B) which can improve
insulin sensitivity and provide protection to B-pancreatic
cells and adiposity cells against apoptosis, stress. and anti-
inflammatory effects through decreasing the different pro-
inflammatory mediators (TNF-o, MCP-1, ICAM and
leptin), improving AMPK activity and increasing lipid
metabolism (22). Therefore, seaweed extract plays a role

in  preventing nephropathy, blindness,
neuropathy and premature death (21).

peripheral

Bromophenol (BPs) is a bioactive that can be
isolated from red, brown or green seaweed which can
inhibit aldose reductase. Aldose reductase is the first
enzyme of the polyol pathway, which is responsible for the
formation of fructose from glucose and plays an important
role in the development of the degenerative complications
of diabetes. Bromophenols also have the ability to inhibit
thrombin, 3-hydroxy-3-methylglutaril coenzyme A (HMG-
CoA) reductase, and phospholipase A2. Thrombin is the
main proteinase of the coagulation cascade, which is a
target for the treatment of cardiovascular disease.
Bromophenol derivatives (2,3-dibromo-4,5-
dihydroxyphenyl)  -4-bromo-5,6-dihydroxy-1,3-dihydro-
isobenzofuran can be isolated from brown algae showed
significant inhibition of thrombin inhibitory activity both in
vitro and in vivo (23).

Sulphated polysaccharides in brown seaweed also
have anticoagulant activity. The anticoagulant ability of
seaweed is proven to be used as a medicine for thrombotic
disorders. There are reports that there are structural
similarities between the sulfated polysaccharides of marine

algae and heparin (24). ASP anticoagulant activity was
measured using the activated partial thromboplastin
clotting time (APTT) test, thrombin time (TT), and
prothrombin clotting time (PT). Chemical characterization
shows that the sulfated polysaccharides (fucoidan) are
negatively charged, which may interact with coagulation
factors that are important in the coagulation inhibition
process. Fucoidan also binds to P-selectin and increases
antithrombotic and hemolytic activity. Therefore sulfated
polysaccharide (fucoidan) has high blood anticoagulation
activity and significantly prolongs the time before
thrombosis and shortens the duration of thrombosis (25).

V. CONCLUSION

It was concluded that high blood glucose levels lead
to an increase in MPV. Metformin and seaweed, causing
decreased MPV and blood glucose levels. The provision of
red and brown seaweed resulted in a higher MPV reduction
than green seaweed.
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