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Abstract:- Hypertension in pregnancy is one of the 

causes of morbidity and mortality for pregnant women 

and babies. In a hypertensive state during pregnancy, 

there is oxidative stress which can be identified by 

checking the levels of malondialdehyde (MDA). 

Oxidative stress increases the complications of 

hypertension in pregnancy. Oxidative stress is 

characterized by a decrease in endogenous antioxidants, 

so to increase antioxidant levels in the body it is 

necessary to consume exogenous antioxidants, for 

example quercetin. The main flavonoids component of 

Kenikir (Cosmos Caudatus) is quercetin. The purpose of 

this systematic review is to analyze the effect of Kenikir 

(Cosmos Caudatus) or quercetin as the main flavonoid 

component of Kenikir on malondialdehyde (MDA) levels 

and blood pressure in hypertension in pregnancy 

through the results of previous research. The method 

used is PRISMA. Literature search using the database 

PubMed, cochrane, ScienceDirect, google scholar and 

DOAJ with the same keywords and published in 2015 - 

2020. The literature search was conducted in May-June 

2020. The results obtained 25 studies that met the 

inclusion criteria. The results showed that the extract of 

Kenikir (Cosmos Caudatus) contained quercetin 2.186 g 

/ 100g. From the article review, it was found that Kenikir 

or quercetin as a flavonoid component of Kenikir can 

reduce levels of malondialdehyde (MDA) between 4.85-

170 nmol / ml and reduce blood pressure between 3 - 

38.3 mmHg. There are 3 articles that show insignificant 

results in lowering blood pressure. So it can be 

concluded that Kenikir's active compound, quercetin, 

can reduce levels of malondialdehyde (MDA) and has the 

potential to lower blood pressure when Hypertension in 

pregnancy. 

 

Keywords : Cosmos Caudatus, Blood pressure, 

malondialdehyde. 

 

 

 

 

I. INTRODUCTION 

 

Globally, data for the years 2002 - 2009 show that 

about 2.4 million mothers died due to complications during 

antenatal, intranatal, and postpartum periods. About 14% of 

deaths are related to hypertension in pregnancy and 12.9% 

of them occur in developing countries.[1] The results of the 

Inter-Census Population Survey (SUPAS), the maternal 

mortality rate (MMR) in Indonesia in 2015 decreased from 

2012, from 359 per 100,000 live births to 305 per 100,000 

live births. Even though it has decreased, this number has 

not succeeded in achieving the 2015 MDGs (Millennium 
Development Goals) target of 102 per 100,000 live births. 

The SUPAS results show that the maternal mortality rate is 

three times higher than the MDGs target.[2] Meanwhile, the 

SDGs (Sustainable Development Goals) target MMR of 70 

per 100,000 KH in 2030.[3] During 2012 - 2013, the second 

most common cause of maternal mortality in Indonesia is 

hypertension in pregnancy.[4] Based on the 2013 research 

from Riskesdas results, the prevalence of hypertension in 

pregnant women was 6.18%.[5] 

 

Hypertension in pregnancy is a disease that can 
increase the incidence of morbidity and mortality for mother 

and fetus.[6] Hypertension in pregnancy is a condition in 

which a pregnant woman has systolic blood pressure ≥ 140 

mmHg and diastolic blood pressure ≥ 90 mmHg at two 

examinations within 4 - 6 hours, and occurs in pregnant 

women who were previously normotension.[7] 

Hypertension in pregnancy is divided into four categories, 

namely chronic hypertension, gestational hypertension, 

superimposed preclapsia, and preeclampsia - eclampsia.[8]  

 

Hypertension in pregnancy is triggered by various 

factors. The percentage of hypertension in primigravida 
mothers is 6 - 17% while multigravida is 2 - 4%.[9] With a 

history of hypertension, and 2.37 times in overweighed 

mothers. Meanwhile, pregnant women who have six signs, 

namely overweight, chronic hypertension, low education 

level, age <20 years or> 35 years, and primigravidas will be 
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at risk of 22.8 times experiencing Hypertension in 

pregnancy.[6][10][5] 

 

A 2012 – 2016 studies in China shows that each 

subtype of Hypertension in pregnancy in a single pregnancy 

affects the risk of different infant mortality. Pregnant 

women with chronic hypertension are at risk of experiencing 

newborn death 2.32 times, superimposed preclapsia 6.66 

times, preeclampsia - eclampsia 4.15 times and gestational 

hypertension 1.21 times. While pregnancy gemelli does not 

have a significant effect on fetal mortality.[11] Pregnant 

women with hypertension are three times more likely to 

have low birth weight babies, and four times give birth to 

babies with low APGAR scores in the first five minutes of 
the birth process.[12] 

 

The management of hypertension in pregnancy can be 

divided into pharmacology and non pharmacology. 

Pharmacological management categorizes hypertension into 

three types, namely mild hypertension, moderate 

hypertension, and severe hypertension. Management of mild 

hypertension does not require antihypertensive drugs 

because it causes hypotension and fetal distress.[9] 

Controlling the risk of hypertension can be done with 

dietary modification.[5] One of the antihypertensive drugs 
that are allowed for handling hypertension in pregnancy is 

methyldopa.[7] However, methyldopa has side effects that 

can cause hypotension in newborns and hepactotoxicity in 

pregnant women.[9][13] 

 

Because of the side effects caused by administering 

antihypertensive drugs, so we need a new therapeutic 

approach to non-conventional more effective and safer. This 

approach can also be used as a solution in the management 

of mild hypertension to prevent more serious complications. 

Several flavonoids studied in various models of vascular 

disorders exhibit antioxidant, vasodilator, anti-
inflammatory, antiaterogenic, and antithrombotic properties. 

Quercetin, a flavonoids derivative, has beneficial effects on 

cardiovascular diseases such as hypertension and 

atherosclerosis.[14] Exposure to quercetin during pregnancy 

results in an increase in the defense system of fetal liver 

enzymatic antioxidants. Thus, in addition to having a 

positive effect on the mother, it can also prevent anomalies 

in the fetus.[15] The high content of antioxidants in the body 

can improve heart conditions and reduce levels of 

malondialdehyde (MDA) which is the end result of free 

radicals.[14] 
 

MDA is a reactive aldehydes that is produced from the 

reaction of hydroxyl radicals/ free radicals and epithelial 

membrane phospholipids.[16] Increased (MDA) is a picture 

of oxidative stress.[17] Oxidative stress causes endothelium 

damage and affects vasodilator production, thereby 

triggering an increase in blood pressure.[18] Hypertension 

in pregnancy is a state of oxidative stress that is greatly 

increased due to decreased antioxidants.[14] Zolfaghari's 

research which tested the effect of Unripe Grape Extract 

(UGE) produced a positive effect, namely a decrease in 
MDA levels and an increase in Super Oxide Dismutase 

(SOD) and Nitric Oxide (NO). However, it also increases 

the Mean Arterial Pressure (MAP) so that it is suspected that 

Unripe Grape Extract (UGE) has a cardiotonic effect.[19] 
Fresh grapes contain quercetin 3.11 mg / 100g.[20]  

 

One plant that has a high content of quercetin is 

Kenikir (Cosmos Caudatus). To get a higher quercetin 

content, extraction can be done. Kenikir leaf extract 

produces Kenikir extract (Cosmos Caudatus) with high 

quercetin levels of 2.186g / 100 g. Kenikir leaves (Cosmos 

caudatus) which are extracted are obtained from traditional 

markets in the city of Semarang. Kenikir extract is made and 

tested for its quercetin content in the Food Science 

Laboratory of UNIKA Soegiyaprana Semarang. Antioxidant 

activity with the DPPH test shows that Kenikir extract has 
IC50 (Inhibitory Concentration) 21.31 µg / mL. The 

antioxidant activity of Kenikir (Cosmos Caudatus) is better 

than α-tocopherol and BHA and other plants that are 

considered to have high antioxidants.[21] 

 

Quercetin exhibits positive properties against free 

radicals as it can increase antioxidants in the body. 

Therefore, quercetin has the potential to be an 

antihypertensive, where in hypertension in pregnancy there 

is an imbalance of oxidant and antioxidant levels in the 

body. Apart from being an antioxidant, quercetin also has a 
role as a vasodilator which has a positive effect on 

vasoconstriction of blood vessels in hypertension.[14] 

Antioxidant activity with the DPPH test shows that Kenikir 

extract has an IC50 (Inhibitory Concentration) of 21.31 µg / 

mL. Kenikir (Cosmos caudatus) antioxidant activity is better 

than α-tocopherol and BHA and other plants that are 

considered to have high antioxidants.[21] 

 

Research on the influence of Kenikir (Cosmos 

Caudatus) on hypertension has been done. A study 

conducted by Loh SP invitro found that Ulam Raja / Kenikir 

had the effect of being able to manage hyperglycemia and 
hypertension.[22] Meanwhile, Amalia's research showed 

that Cosmos / Kenikir water extract was able to prevent an 

increase in heart rate and stroke volume due to adrenaline 

induction and had a diuretic effect. So it has the potential as 

an antihypertensive.[23] 

 

The content of quercetin and the high antioxidant 

activity of Kenikir leaves allows this plant to be an adjuvant 

theapy in treatment with methyldopa to increase the 

effectiveness of the drug. Quercetin has hepatoprotective 

properties so that it can be combined with methyldopa 
which has a hepatotoxicity effect. What needs to be 

considered is that plants are a complex mixture of chemical 

components.[14]  

 

Pay more attention to the use of antihypertensive drugs 

in pregnancy, given the special condition of pregnant 

women due to the presence of placental and fetal units.[14] 

Research on the use of Kenikir (Cosmos Caudatus) for 

hypertension therapy is still slightly. The reports obtained 

are still in vivo and in vitro studies. So, we need literature 

that examines the benefits of Kenikir (Cosmos Caudatus) on 
hypertension in pregnancy for further development. 

Therefore it is necessary to search for scientific evidence 
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from the literature which aims to identify the effect of 

Cosmos Caudatus on malondialdehyde (MDA) and blood 
pressure in hypertension in pregnancy. 

 

II. PURPOSE 

 

The purpose of this systematic review was to analyze 

the effect of Kenikir (Cosmos Caudatus) or quercetin as the 

major flavonoid component Kenikir against 

malondialdehyde (MDA) and blood pressure in 

hypertension in pregnancy through the results of previous 

studies. 

 

III. METHODS 
 

The design in this article is a systematic review. The 

search strategy uses PICOS (population/problem, 

intervention, comparation, outcome, and study design). The 

articles reviewed are research articles on hypertension, 

hypertension in pregnancy and problems related to elevated 

levels of malondialdehyde (MDA). The intervention in the 

research study reviewed was the administration of Cosmos 

caudatus or flavonoids or quercetin compared to the control 

group. The study design reviewed was experimental study, 

randomized control and trial, and cross sectional study. 
 

Inclusion criteria is Research articles published in 

2015 - 2020, use English and Indonesian language, full text, 

on in vivo studies of experimental animals used rodentia. 

Five scientific databases are used to obtain articles with 
relevant themes, namely pubmed, cochrane, sciencedirect, 

google scholar, and DOAJ. 

 

The search was carried out between May - June 2020 

using keywords and Boolean operators to expand the search. 

Keywords are adjusted to the Medical Subject Heading 

(MeSH), namely Cosmos caudatus, Flavonoids, Quercetin, 

Hypertension, High Blood Pressure, Antihypertensive, 

Hypertension induced pregnancy, Malondialdehyde and 

Thiobarbituric Acid Reactive Substances. To concatenate 

keywords, Boolean operators "AND" and "OR" are applied 

in the search. 
 

IV. RESULTS 

 

An initial search through pubmed, cochrane, 

sciencedirect, google scholar and DOAJ obtained 949 

research articles. Initial screening of titles to exclude 

irrelevant studies instead of using English and Indonesian 

language resulted in 187 abstracts. Furthermore, a quick 

screening through the abstract found 133 articles that fit the 

research theme. The articles that fit the inclusion criteria 

were found 36 articles that could be continued for analysis. 
And finally, there are 25 complete articles including full text 

that can be analyzed through a systematic review. 
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Figure 1 Flowchart / Schematic of Literature Search Flow 
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Name of main 

author, year 

published, 

journal, 

country of 

publication 

Study design, 

length of study 

Population Intervention and comparison Research result 

Abdullah, 

Azman 

2015 

Journal of 

applied 

pharmaceutical 

science 

Malaysia[24] 

True 

experimental 

Duration of 

treatment 

21 days 

30 Male mice 

(Mus 

musculus) 

weighing 25-

30 g 

Group 1 : Cosmos caudatus 100 

UR 

Group 2 : Cosmos caudatus 500 

UR 

Group 3 : Cosmos caudatus 1000 

UR 

Group 4 : Negative control 

Group 5 : positive control (0,5% 

butylated hydroxyanisole (BHA) 

Cosmos caudatus oral 

supplementation with quercetin in 

various doses affected a significant 

increase in CAT, SOD, and GST. 

MDA levels decreased significantly 

(p <0.01) in the group of mice 

receiving Cosmos caudatus 100 UR 

and 500 UR therapy compared to the 

control group. 

Novianto, Agil 

2016 
Jurnal 

kesmadaska 

Indonesia[25] 

 

 

True 

experimental 
Duration of 

treatment 9 

days 

Male rats 

(Rattus 
norvegicus) 

Wistar strain 

weighing 150-

200 g 

Group 1 : given distilled water as 

a control 
Group 2 : CMC 1% 

Group 3 : Kurkuminoid 100 

mg/kgBW in CMC 1%  

Group 4 : ethyl acetate leaves of 

Kenikir 281,25 mg/kgBW 

Group 5 : ethyl acetate leaves of 

Kenikir 562,5 mg/kgBW 

Group 6 : ethyl acetate leaves of 

Kenikir 1.125 mg/kgBW. 

Kenikir ethyl acetate fraction at a 

dose of 1125 mg / kgBW was able to 
significantly inhibit the occurrence of 

lipid / MDA peroxidation (p <0.05) 

and provide optimal hepatoprotective 

effect and an indication of decreased 

lipid peroxide. The decrease in MDA 

at a dose of 1125 mg / kgBW 

compared to the positive control was 

12.27 µM / g with (p <0.05) 

Suhardinata, 

Fredian 

2015 
Journal of 

nutrition 

College 

Indonesia[26] 

 

True 

exprimental 

dengan post test 
only 

randomized 

control group 

design. 

Duration of 

treatment 26 

days 

21 male 

Wistar rats 

(Rattus 
norvegicus) 

Group 1 : (K+) induction of 

streptozotacin 65 mg/kg and 

nicotinamide 230 mg/kg 
Group 2 : (P1) induction of 

streptozotacin 65 mg/kg and 

nicotinamide 230 mg/kg + 

Kenikir leaf extract 

700mg/200gBW/day 

Group 3 : (P2) induction of 

streptozotacin 65 mg/kg and 

nicotinamide 230 mg/kg + 

Kenikir leaf extract 1400 

mg/200gBW/day 
 

Cosmos caudatus doses of 700 mg 

and 1400 mg were able to reduce 

plasma MDA levels (p <0.05). The 
mean MDA level in the control group 

was 7.7 ± 0.61 nmol / ml, the group 

with Kenikir 700 mg / kgBW extract 

was 6.1 ± 0.58 nmol / ml and with 

1400 mg / kgBW kenikir it was 2.8 ± 

0 , 50 nmol / ml. There were 

differences in the mean MDA levels 

between groups (p <0.05) 

The difference between the mean K + 

vs P2 was 4.85 nmol / ml 

Kocahan, 

Sayad 

2017 

Iranian journal 

of kidney 

diseases 

Kanada[27] 

 

True 
experimental 

dengan 

rancangan post 

test only control 

group design. 

Duration of 

treatment 10 

weeks 

36 pregnant 
female Wistar 

rats (Rattus 

norvegicus) 

Group 1 : control 
Group 2 :quercetin 10 mg/kgBW 

Group 3 :siklofosfamid 27 

mg/kgBW 

Group 4 :doxorubicin 1,8 

mg/kgBW 

Group 5 : siklofosfamid 27 

mg/kgBW and quercetin 10 

mg/kgBW 

Group 6 : doxorubicin 1,8 

mg/kgBW and quercetin 10 

mg/kgBW 

Quercetin treatment significantly (p 
<0.05) suppressed the increase in 

malondialdehyde (MDA) in K5 

versus K2 and K6 compared to K4. 

Celik, Naime 

2017 
Nutrition 

Turki[28] 

True 

experimental 
Duration of 

treatment 30 

days 

32 male 

Sprague - 
Dawley rats 

(Rattus 

norvegicus) 

weighing 200 

- 300 g 

Group 1 : control 

Group 2 : QUER (Quercetin) 50 
mg/kgBW 

Group 3 : HCY (homocysteine) 1 

mg/kgBW 

Group 4 : QUER (Quercetin) 50 

mg/kgBW + HCY 

(homocysteine)  1 mg/kgBW 

 

The MDA level of the HCY group 

increased significantly (599.70 ± 
19.26 nmol / L) compared to the 

control group (458.26 ± 28.93 nmol / 

ml) (p <0.01). MDA decreased 

significantly in the QUER group 

(377.38 ± 33.20 nmol / ml) and the 

QUER + HCY group (486.40 ± 23.34 

nmol / ml) when compared to the 
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HCY group (p <0.05).  

Lin, Xiaojing 

2017 

Chemico 
biological 

interactions 

Taiwan[29] 

True 

experimental 

Duration of 
treatment 100 

minutes 

Male Sprague 

Dawley rat 

(Rattus 
norvegicus) 

Group 1 : NC (Normothermic 

controls) 

Group 2 : V + HS (vehicle + heat 
stroke) 

Group 3 : Q + HS (Quercetin 30 

mg/kg intraperitoneal + heat 

stroke) 

The administration of quercetin 

significantly normalized oxidative 

stress with a marked decrease in 
MDA (P <0.05). 

Xia, Shu-Fang 

2015 

Physiology & 

behavior 

China[30] 

True 

experimental 

Duration of 

treatment 13 

weeks 

40 Rats 

(Rattus 

norvegicus) 

male Kunming 

chiene (KM) 5 

weeks old 

Group 1 : control 

Group 2 : CQ1 (0,005% 

quercetin) 

Group 3 : HFD (high fat diet) 

Group 4 : HFDQ1 (high fat diet + 

0,005% quercetin) 

Group 5 : HFDQ2 (high fat diet + 

0,01% quecetin) 

Quercetin significantly reduced 

oxidative stress biomarkers (ROS 

and MDA) compared with the HFD 

group (p <0.05) 

Elbaset, 

Mohamed 

2015 

Sciecedirect 

Mesir[31] 

 

True 
experimental 

Duration of 

treatment 10 

days 

40 Rats 
(Rattus 

norvegicus) 

male albino 

Wistar strain 

weighing 300 

- 350 grams 

Group 1 : control 
Group 2 : ischemic injury model 

Group 3 : ischemic injury model 

+ (NAC) N-acetylcysteine 300 

mg  

Group 4 : ischemic injury model 

+ quercetin 20 mg/kgBW 

The MDA level in the ischemia 
injury model group was around 

240.10 ± 24.51%, while in the 

ischemia + quercetin injury group it 

was around 71.72 ± 3.17% while in 

the ischemia + NAC injury group the 

MDA level was around 79.70 ± 9.82 

%) (p <0.05) 

Roslan, Josef 

2017 

Biomed 

pharmacother 

Malaysia[32] 

 

True 

experimental 

Duration of 

treatment 28 

days 

Diabetic male 

rat (Rattus 

norvegicus) 

aged 12 weeks 

Group 1 : Normal NC + sodium 

carboxymethyl cellulose (Na-

CMC) 

Group 2 : NC + 10Q (10 mg/kg 

quercetin) 

Group 3 : NC + 25Q (25 mg/kg 
quercetin) 

Group 4 : NC + 50Q(50 mg/kg 

quercetin) 

Group 5 : DC (nikotinamid) + 

Na-CMC 

Group 6 : DC + 10Q 

Group 7 : DC + 25Q 

Group 8 : DC + 50Q 

Group 9 : DC + G STZ (600 

mg/kg glibeclamide) 

TBARS / MDA measurements in the 

diabetes group were significantly 

reduced (p <0.05) after being given 

quercetin treatment 

Oueslati, 

Nourhene 

2016 

Biomedicine & 

Pharmacothera

py 

Turnisia[33] 

 

True 

experimental 
Treatment 

duration 21 

days 

48 Female rats 

(Rattus 
norvegicus) 

weighing 180 

- 220 g are 

pregnant 

Group 1 : Virgin (V) 

Group 2 : V + GSSE (grape seed 
and skin extract) 4g/kg 

Group 3 : V + Alloxan 150 

mg/kgBW 

Group 4 : V + Alloxan 150 

mg/kgBW + GSSE 4 g/kg 

Group 5 : pregnant (P) 

Group 6 : P + GSSE 4 g/kg 

Group 7 : P + Alloxan 150 

mg/kgBW 

Group 8 : P + Alloxan  150 

mg/kgBW + GSSE 4 g/kg 

GSSE contains 0.64% quercetin in 

seeds and 0.47% in the skin. 
Malondialdehyde (MDA) levels in 

group 8 decreased significantly 

compared to the control group, 

namely K5 (p <0.05) 

Gholampour, 

Firouzeh 

2019 

Gen physiol 

biophys 

Iran[34] 

True 

experimental 
 

Treatment 

duration 14 

days 

35 male 

Wistar rats 
(Rattus 

norvegicus) 

weighing 250 

- 300 g 

Group 1 : Control 

Group 2 :  DMSO (dimethyl 
sulfoxide 1%) 

Group 3 : Quercetin 50 

mg/kg/day + DMSO (dimethyl 

sulfoxide 1%) 

Group 4 : Fe (ferrous sulfate 30 

mg/kg/day)  

quercetin (K5) reduced MDA levels 

in liver (p <0.05) and kidney (p 
<0.001) tissue compared with the Fe 

(K4) group 

MDA levels in liver tissue at K4 

were 1.75 ± 0.76 mol / g tissue, while 

K5 was 1.02 ± 0.12 mol / g. 

Meanwhile, levels of MDA in kidney 
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Group 5 : Fe + quercetin tissue at K4 1.56 ± 0.16 mol / g while 

K5 0.71 ± 0.07 mol / g. 

Duranti, 

Guglielmo 

2018 

Nutrition 

research 

Italia[35] 

Controlled, 

randomized, 
crossover, 

intervention 

trial 

Duration of 

treatment 14 

days 

14 men Group 1 : quercetin 1000 mg/day 

Group 2 : Plasebo 

There was a significant difference in 

MDA levels between the placebo and 
quercetin groups (1.18 ± 0.06 µM / g 

vs 1.01 ± 0.05 µM / g, P <0.05). 

Li, Qinghua 

2020 

Biomedicine & 

pharmacothera

py 

Cina[36] 

 

True 

experimental 

with a research 

design post test 

only control 

group design. 

Duration of 
treatment 19 

days 

48 pregnant 

rats (Rattus 

norvegicus) 

Sprague 

Dawley strain 

Group 1 : Normal pregnant mice 

Group 2 : Normal pregnant mice 

+ quercetin 

Group 3 : pregnant mouse + 

LPS(induksi preeklampsia) 

Group 4 : pregnant mouse + LPS 

+  quercetin 

Quercetin significantly lowered 

systolic blood pressure in 

hypertensive mice in pregnancy 

(from 124.4 ± 1.8 mmHg to 105.2 ± 

1.8 mmHg, p <0.01) Quercetin 

significantly decreased MDA levels 

in a hypertensive model animal. in 
pregnancy. 

Yang, 

Shuangyan 

2019 

Biomedicine & 

pharmacothera

py 

Cina[37] 

 

True 

experimental 

with a research 

design post test 

only control 

group design. 

Duration of 

treatment 19 

days 

49 Pregnant 

female 

sprague 

dawley rat 

(Rattus 

norvegicus) 

Group 1 : Normal pregnant mice 

Group 2 : pregnant mouse + L-

NAME 

Group 3 : pregnant mouse + L-

NAME + Aspirin 1,5 mg/kgBW 

Group 4 : pregnant mouse + L-

NAME + quercetin 2 mg/kgBW 

Group 5 : pregnant mouse + L-

NAME + Aspirin 1,5 mg/kgBW 

+ quercetin 2 mg/kgBW 

Giving quercetin and aspirin to 

animal models of hypertension in 

pregnancy had a positive effect, 

namely a significant (p <0.05) 

reduction in systolic blood pressure 

and MDA levels compared to the 

group that was given quercetin alone 

or aspirin alone. 

Moshawih, 

Said 

2017 

Porto 

Biomedical 

journal 

Malaysia[38] 

 

True 
experimental 

In vitro 

 

Cell culture A-
10 (Vascular 

smooth 

muscle cells / 

VSMC from 

the medial 

layer of the rat 

aorta) 

Fraksi Aqueous (Aq.F) Cosmos 
caudatus 

Cell culture A-10 was given Aq.F 

with extract concentrations of 

10%, 25% and 50% 

Crude Cosmos  

caudatus(CEE) 

Cell culture A-10 was treated 

with CEE with extract 

concentrations of 10%, 25% and 

50% 

Butanol cosmos caudatus (Bu.F) 
Cell culture A-10 was treated 

with CEE with extract 

concentrations of 10%, 25% and 

50%. 

The Butanol Cosmos caudatus 
fraction has the potential to suppress 

atherosclerosis 

Souza, Maria 

D 

European 

journal of 

vascular & 

endovascular 

surgery 

2018 

Brasil[39] 

True 

experimental 

Duration of 

treatment 10 

weeks 

422 Male 

hamster 

weighing 85 - 

120 g 

Induction of 

hypertension 

 

Group 1 : Micronized purified 

flavonoid fraction (MPFF) 10 

mg/kg/day 

Group 2 : Active flavonoids from 

MPFF 10 mg / kg / day 

Group 3 : Diosmin 10 mg/kg/day 

Group 4 : vehicle drug 

Group 5 : Plasebo 

Micronized purified flavonoid 

fraction (MPFF) significantly 

prevents inflammation and its ability 

to maintain venous tone. 

Choi, Seok 

2016 

Kidney 

research and 

clinical pravtice 

Korea[40] 

 

True 
experimental 

Duration of 

treatment 10 

weeks 

85 Rats 
(Rattus 

norvegicus)        

male sprague 

dawley weight 

160 – 180 g. 

2K1C mouse 

Group 1 : 2K1C + quercetin (n = 
42) 

Group 2 : control (n = 43) 

Quercetin significantly (p <0.05) 
affected the blood vessel relaxation 

response of hypertension-model rats 

but did not affect the control group. 
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(clip 

attachment of 

the left renal 
artery for 

induction of 

hypertension) 

Lin, Xuemei  

2020 

Life sciences 

Cina[41] 

True 

experimental 

Treatment 

duration 6 

weeks 

24 rats(Rattus 

norvegicus)        

The wistar 

Kyoto (WKY) 

dan 

spontaneously 

hypertensive 

rats (SHRs)  

Group 1 : SKRs 

Group 2 : SHRs + quercetin 10 

mg/kgBW 

Group 3 : WKY 

Group 4 : WKY + quercetin 10 

mg/kgBW 

Quercetin administration 

significantly affected the decrease in 

systolic blood pressure in the WKY + 

quercetin group compared to the 

WKY group (p <0.01). 

It also significantly affected the 

decrease in diastolic blood pressure 

in the WKY + quercetin group 

compared to the WKY group (p 

<0.05). 

Porcu, Elena P 

2018 

International 

journal of 

pharmaceutics 

Ceko[42] 

 

True 
experimental 

Treatment 

duration 72 

hours 

20 Rats 
(Rattus 

norvegicus)        

with 

Hypertensive 

male 

Group 1 : D12L (25 mg quercetin 
+ 300 mg PVP10) is given a dose 

of 65 mg / kg intravenously 

Group 2 : PVP10 60 mg/kg 

(polyvinylpyrrolidone) 

There was a decrease in blood 
pressure between the D12L group 

compared to the control group. 

Diastolic blood pressure tends to 

decrease more than systolic. 

Significantly decreased systolic 

blood pressure at 5 hours compared 

to the control group (P <0.01) 

Calabro, Veria 

2018 

Archives of 

biochemictry 

and biophysics 
Argentina[43] 

True 

experimental 

Treatment 

duration 4 days 

32 Mouse 

(Rattus 

norvegicus)        

Sprague 

dawley 

Group 1 : control group 

Group 2 : 4 g/kgBB  quercetin 

Group 3 : 360 mg/L L-NAME  

Group 4 : 360 mg/L L-NAME + 

4 g/kgBW quercetin 

Quercetin significantly prevented the 

L-NAME-induced increase in blood 

pressure (p <0.01) 

Pereira, 

Sherliane 

2018 

Atherosclerosis 

Brasil[44] 

True 

experimental 

Duration of 

treatment 5 

weeks 

Rats (Rattus 

norvegicus) 

male Wistar 

strain 180-200 

g. 2K1C 

mouse (clip 

attachment of 

the left renal 

artery for 

induction of 

hypertension) 

Group 1 : Control 

Group 2 : Control + quercetin 10 

mg/kg/day 

Group 3 : 2K1C 

Group 4 : 2K1C + quercetin 10 

mg/kg/day 

The maximum systolic blood 

pressure was 204 mmHg in 

hypertensive rats when compared to 

K1 (p <0.05). There was a decrease 

in systolic blood pressure at K4 

compared to control but not 

significant (p> 0.05) 

Brull, Verena 

2015 

British journal 

of nutrition 

Jerman[45] 

 

A randomised 
double blinded 

placebo-

controlled cross 

over trial 

Treatment 

duration 6 

weeks 

70 people, 
aged 25 - 65 

years 

Group 1 : plasebo (matinol 170 
mg/day) 

Group 2 : quercetin 162 mg/day 

Quercetin significantly lowered 
systolic blood pressure at 24 hours 

monitoring, which was 3.6 (SD 8.2) 

mmHg (p = 0.022). 

Prado, Maria 

2015 

Basic & clinical 

pharmacology 

& toxicology 

Meksiko[46] 

 

Open label, 

randomized, 

controlled trial 

Duration of 

treatment 6 

months 

79 patients 

aged 20 - 55 

years with 

grade I and 

grade II 

hypertension 
without 

diabetes and 

kidney disease 

Group 1 : Cpr (Captopril 50 

mg/day)  = 14 people 

Group 2 : Cpr (Captopril 50 

mg/day + DF (Dietary flavonoids 

425,8 mg/day) = 19 people 

Group 3 : Tms (Termisartan 40 
mg/day) = 25 people 

Group 4 : Tms (Termisartan) + 

DF (Dietary flavonoids 425,8 

mg/day) = 21 people  

The difference in mean systolic 

blood pressure after 6 months of 

treatment between AHT 

(antihypertensive treatment) and 

AHT combination DF (Dietary 

flavonoid) groups showed a 
reduction of -31.9 ± 8.2 (AHT) 

versus -38.3 ± 11 (AHT + DF ), p = 

0.004. 

Burak, Double blinded, 67 male and Group 1 : Alpha linolenic acid There were no significant changes in 
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Constanze 

2018 

The end to end 
journal 

Jerman[47] 

 

placebo 

controlled 

crossover trial 
Duration of 

treatment 8 

weeks 

female 

respondents 

aged 19-35 
years 

(ALA) 3,3 g/day + 190 mg/day 

quercetin 

Group 2 : Alpha linolenic acid 
(ALA) 3,3 g/day + Plasebo 

systolic blood pressure in the ALA + 

quercetin group compared to the 

ALA + placebo group. (p = 0.129). 
Significant decrease in diastolic 

blood pressure (-3.0 ± 6.3 mmHg; 

P≤0.001) and MAP (-2.5 ± 6.2 

mmHg; P = 0.001) 

Bondonno, 

Nicola P 

2016 

The American 

journal of 

clinical 

nutrition 

Australia[48] 

 

A randomized, 

controlled, 

crossover study 

Duration of 

study 3 months 

Measurements 

were made after 

90 minutes of 

treatment 

15 people who 

do not have 

diabetes and 

are not taking 

cholesterol 

and blood 

pressure-

lowering 

drugs 

Group 1 : 0,2 mg quercetin-3-0-

glucoside 

Group 2 : 50 mg quercetin-3-0-

glucoside 

Group 3 :100 mg quercetin-3-0-

glucoside 

Group 4 : 200 mg quercetin-3-0-

glucoside 

Group 5 : 400 mg quercetin-3-0-
glucoside 

 

There was no significant change in 

blood pressure or endothelial 

relaxation with increased NO from 

the brachial artery after quercetin 

consumption from 50 to 400 mg. 

Table 1:- Summary of Article Search Results 

 

 Article Search 

There were 25 research articles that met the inclusion 

criteria. There are 20 articles are experimental studies and 5 

studies are randomized control and trial. Of the 25 studies 

reviewed, from the science direct database as many as 14 

articles, published 7 articles, Google Scolar 3 study and 

DOAJ 1 study. 

 
 Study Characteristics 

Of the 25 articles, 19 were in vivo studies, 1 study was 

in vitro and 5 were randomized control and trial. The studies 

reviewed came from various countries, including 3 studies 

from Malaysia, 3 studies from Indonesia, 3 studies from 

Brazil, 3 studies from China and 1 studied each from 

Mexico, Australia, Canada, Turkey, Korea, Germany, 

Czech, Taiwan, Egypt, Italy, Argentina, Turnisia and Iran. 

 

 Respondent Characteristics 

In a randomized control and trial study, the 
respondents were aged 19 - 65 years with hypertension or at 

risk of hypertension. The largest number of respondents in 

the study was 79 respondents. Gender characters in 

respondents are almost the same between men and women. 

Whereas in the in vivo study, the type of experimental 

animal used was rodentia, namely one mouse (mus 

muscullus), 1 hamster study (cricetinae) and 17 studies 

using rats (rattus norvegicus). The weight of rats (rattus 

norvegicus) studied was between 180 g - 300 g. The number 

of samples in the study was between 20 - 85 samples which 

were divided into several treatment groups. 

 
 Study Results 

At in vitro study, it was found that Kenikir (Cosmos 

caudatus) has the potential to suppress atheroclerosis. 

Atheroclerosis is a group of cardiovascular diseases 

characterized by chronic inflammation of the walls of the 

arteries leading to fatty deposition and plaque formation. 

The effect is the constriction of blood vessels and results in 

high blood pressure.[38] Hypertension in pregnancy is a 

state of oxidative stress which is greatly increased due to 

decreased antioxidants.[14] Increased malondialdehyde 

(MDA) is a reflection of oxidative stress.[17] The active 

compound content of Kenikir (Cosmos caudatus) was able 

to significantly reduce (p <0.05) MDA levels. The 

administration of 700 mg / kgBB of Cosmos caudatus 

extract reduced MDA levels to 6.1 nmol / ml, while at a 

dose of 1400 mg / kg, MDA levels were 2.8 nmol / ml while 

the control group was 7.7 nmol / ml.[26] In addition, giving 

1125 mg / kgBW of Kenikir extract can inhibit the 
occurrence of lipid peroxides, which are free radicals. The 

end product of this lipid peroxide is MDA.[49] Cosmos 

caudatus oral supplement significantly increased endogen 

antioxidants, that are CAT, SOD and GST. MDA levels 

decreased significantly (p <0.01) in the experimental group 

receiving Cosmos caudatus therapy at doses of 100 and 500 

for 21 days of treatment compared to the control group.[24] 

 

The active substance in Kenikir (Cosmos caudatus) 

which has antihypertensive potential is flavonoids. The 

results showed that administration of flavonoids 10 mg / 
kgBW significantly prevented inflammation and maintained 

venous tone.[39] Antihypertensives combined with 

flavonoids are proven to be able to lower blood pressure 

better. Administration of flavonoids 425.8 mg / day 

combined with antihypertensives showed a difference in 

mean systolic blood pressure after 6 months of treatment. In 

the group with antihypertensive therapy alone, the reduction 

in systolic blood pressure was 31.9 mmHg, while in the 

group given antihypertensives and flavonoids the reduction 

in systolic blood pressure was 38.3.[46] 

 

The flavonoid derivative which is the main component 
of Cosmos caudatus is quercetin. The administration of 

quercetin 10 mg / kgBW / day in experimental animals for 5 

weeks was able to reduce systolic blood pressure.[44] 

Quercetin administration significantly (p <0.05) affected the 

relaxation of blood vessels in the hypertension model animal 

but did not affect the normal group. This is because 

quercetin is a vasodilator that is able to dilate blood vessels 

so that blood pressure decreases.[40] Research conducted on 

male and female respondents who received 162 mg / day of 

quercetin therapy for 6 weeks, significantly (p = 0.022) was 
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able to reduce sytolic blood pressure by 3.6 mmHg.[45] 

Quercetin at certain doses also significantly reduced 
diastolic blood pressure.[47][42] In addition to lowering 

blood pressure, giving quercetin 360 mg in animal models 

was significantly (p <0.01) able to prevent hypertension-

induced increase in blood pressure.[43] Giving quercetin at 

certain doses can significantly reduce levels of MDA which 

is the end result of lipid 

peroxide.[28][29][30][31][35][32][34] High 

malondialdehyde is a state of oxidative stress.[29] 

 

Quercetin also has positive benefits on animal models 

of hypertension in pregnancy. Quercetin administration for 

19 days significantly (p <0.01) was able to reduce systolic 
blood pressure (from 124.4 mmHg to 105.2 mmHg) and 

significantly (p <0.05) decreased levels of malondialdehyde 

compared to the control group.[36] While the administration 

of quercetin combined with aspirin in an animal model of 

hypertension during pregnancy for 19 days was able to 

reduce systolic blood pressure better than that given aspirin 

or quercetin alone. The combination of antihypertensive and 

quercetin in animal models of hypertension in pregnancy 

gave a better effect in reducing MDA levels compared to the 

group given quercetin or antihypertensive alone.[37]  

 
However, in Burak's (2018) study, it was found that 

there was no significant reduction in systolic blood pressure 

given quercetin 190 mg / kg BW for 8 weeks.[47] Similar 

results were also obtained from Pireira's (2018) study by 

giving quercetin 10 mg / kgBB for 5 weeks, there was a 

decrease in systolic blood pressure but not significantly.[44] 

Research conducted by Bondonno (2016) shows that there is 

no significant change in blood pressure after consuming 50 

mg of quercetin.[48] 

 

V. DISCUSSION 

 
Kenikir (Cosmos caudatus) is a plant of the Asteraceae 

family, which is a tropical plant. This plant is easy to 

cultivate and process, and can be reached by all levels of 

society, especially in Indonesia.[50] Quercetin was 

identified as the main component of the flavonoid 

component of Kenikir leaves (Cosmos caudatus).[51] The 

manufacture of Kenikir leaf extract (Cosmos caudatus) 

resulted in Kenikir (Cosmos caudatus) extract with a high 

quercetin content of 2.186g / 100 g.  

 

Literature review on the effect of Kenikir (Cosmos 
caudatus) extract on blood pressure and levels of MDA on 

hypertension in pregnancy is still limited. Research 

conducted by Loh SP in 2011 in invitro found that Cosmos 

caudatus has the effect of being able to manage 

hyperglycemia and hypertension.[22] Meanwhile, research 

conducted by Amalia in 2012 showed that the Cosmos / 

Kenikir water extract was able to prevent an increase in 

heart rate and stroke volume due to adrenaline induction and 

had a diuretic effect so that it had the potential to be an 

antihypertensive.[23] In vitro research by Moshawih (2017) 

found that Kenikir (Cosmos caudatus) has the potential to 
suppress atheroclerosis. Atheroclerosis is a group of 

cardiovascular diseases characterized by chronic 

inflammation of the walls of the arteries leading to 

deposition of fat and plaque formation. The effect is the 
constriction of blood vessels and results in high blood 

pressure. Kenikir can suppress atheroclerosis and prevent 

hypertension because of its high active substance content, 

one of which is antioxidants.[38] 

 

The antioxidants contained in Kenikir (Cosmos 

caudatus) which have antihypertensive potential are 

flavonoids. Administration of flavonoids in animal models 

of hypertension can significantly prevent inflammation and 

the ability to maintain venous tone. Vascular tone is 

associated with vasoconstriction of blood vessels. 

Meanwhile, vasoconstriction is associated with an increase 
in blood pressure.[39] Besides being able to prevent 

hypertension, the combination of flavonoid antihypertensive 

drugs has shown additional benefits in reducing blood 

pressure. The study was conducted on 79 patients aged 20 - 

55 years with grade I and grade II hypertension who were 

given antihypertensive drugs and flavonoids 425.8 mg / day 

for 6 months showed a reduction in blood pressure 38.3 

mmHg whereas in the group with antihypertensive therapy 

alone, pressure reduction the blood was 31.9 mmHg.[46]  

 

One of the risk factors that can increase the incidence 
hypertension in pregnancy is being overweight. Mothers 

with overweight have a 2.37 times risk of experiencing 

hypertension in pregnancy because being overweight is 

associated with damage to endothelial cells.[10] In addition 

to allowing it to be used as an antihypertensive, Kenikir can 

also improve risk factors that can lead to hypertension in 

pregnancy. Ethanolic Extract from Cosmos Caudatus Kunth 

Leaf (EECCL) exhibits anti-obesity by inhibiting intestinal 

lipid absorption and modulation of adipocyte markers. The 

results of the study in the group of mice that were given the 

High Fat Diet (HFD) and EECCL doses of 175 and 350 mg / 

kgBW found that the fecal fat levels of rats were 
significantly increased compared to the normal group.[52]  

 

MDA levels are significantly increased in hypertension 

in pregnancy.[53][54][55][56][57][16][17] A condition that 

is more severe than hypertension during pregnancy is 

preeclampsia. Mothers with preeclampsia have higher levels 

of MDA than mothers with hypertension.[17][58][59] 

Compared with the severity of hypertension in pregnancy, 

levels of MDA were found to be higher in women with 

eclampsia when compared with women with hypertension in 

pregnancy and women with normotension. This suggests 
that MDA levels can predict the level of saturation of 

hypertension in pregnancy.[60] 

 

MDA is a marker of oxidative stress.[26] Consumption 

of Kenikir (Cosmos caudatus) extract at certain doses 

significantly reduces MDA levels.[26],[61],[24] The 

administration of Kenikir extract at a dose of 1125 mg / 

kgBW significantly (p <0.05) decreased MDA levels by 

12.27 µm / g.[61] The 700 and 1400 mg Cosmos cudatus 

simplicia intervention was able to significantly reduce 

plasma MDA. The average MDA level in the control group 
was 7.7 nm / ml, while in the intervention 1400 mg of 

Cosmos caudatus extract MDA levels were 2.8 nm / ml.[26] 
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Kenikir leaves contain potential nonenzymatic antioxidants, 

the flavonoid group, namely quercetin.[26] Intervention of 
various doses of quercetin can significantly reduce 

malondialdehyde levels in oxidative 

stress.[27][28][29][30][31][35][32][34] The mechanism of 

quercetin in reducing malondialdehyde levels is through 

increasing antioxidants. Quercetin will inhibit the formation 

of free radicals by neutralizing the increase in Reactive 

Oxygen Species (ROS) and providing cell membrane 

protection so that lipid peroxide can be prevented. Oxidative 

stress is the result of an imbalance of antioxidants and free 

radicals.[27] 

 

Hypertension in pregnancy correlates with increased 
proinflammatory cytokines and endothelial dysfunction.[37] 

The proinflammatory factor produced by the placenta due to 

placental ischemia is IL6.[36]Studies in experimental animal 

models of hypertension also show that giving Cosmos 

caudatus extract at a dose of 200 mg / kgBW can 

significantly reduce IL6 levels. A diet containing quercetin 

and sustained will accumulate in the blood and significantly 

increase the concentration of quercetin in the plasma.[62] 

 

The flavonoid content in fresh Kenikir is 52.2 mg / 

100g, while the quercetin content is 51.3 mg / 100g.[63] So 
that it can be seen, the main flavonoid component of Kenikir 

is quercetin. In a study using experimental animal models of 

hypertension, it was found that giving certain doses of 

quercetin resulted in a significant reduction in cytolic blood 

pressure compared to the control group.[44],[41] The 

beneficial effects of quercetin contribute to improving blood 

vessel remodeling that induces hypertension.[44] 

 

Hypertension is related to endothelial cell dysfunction, 

this is very important because endothelial cells produce 

vasodilator factors that can relax blood vessels. Endothelial 

cells have an important role in the development and 
treatment of hypertension, so a new strategy is needed, 

namely targeting endothelial function in treating 

hypertension. Quercetin has the ability to scavenge free 

radicals so that it can improve endothelial function.[41] 

Endothelial cells have the property to produce nitric oxide 

(NO) which functions as a vasodilator.[64] Taking quercetin 

in doses ranging from 50, 100 and 200 mg can increase 

arterial NO. NO is a vasodilator that can improve the 

vasoconstriction of blood vessels. [48] Oral consumption of 

Cosmos caudatus can increase CAT and SOD which are 

endogenous antioxidants.[24] 
 

One of the drugs used for hypertension in pregnancy is 

methyldopa. However, treatment with methyldopa did not 

affect the decrease oxidative stress which is  MDA levels. It 

was reported that between patients who were given 

methyldopa and not given methyldopa, their levels of MDA 

did not differ significantly.[53] The administration of 

quercetin intervention in experimental animal models of 

hypertension in pregnancy can significantly reduce the 

accumulation of Malondialdehyde (MDA) levels.[36][27] 

Quercetin can maximize its effects when combined with 
antihypertensive because in addition to lowering blood 

pressure, it can also reduce levels of MDA.[27] 

Hypertension in pregnancy is associated with a state of 

oxidative stress. The use of quercetin as a hypertension 
therapy can lower blood pressure and improve oxidative 

stress. Quercetin has the effect of increasing vascular 

reactivity. Quercetin significantly (p <0.05 influenced the 

vascular relaxation response in animal models of 

hypertension.[40] Apart from having an antihypertensive 

effect, giving quercetin also significantly (p <0.01) 

prevented hypertension-induced blood pressure increases in 

animal models.[43] In the treatment of hypertension in 

pregnancy, the combination of quercetin also has a positive 

effect. Studies conducted on experimental animals model of 

hypertension in pregnancy that were given quercetin and 

aspirin therapy showed a significant (p <0.05) reduction in 
systolic blood pressure was better than the group that only 

received quercetin or aspirin therapy. Meanwhile, quercetin 

intervention combined with aspirin in an animal model of 

hypertension in pregnancy also showed a significant 

reduction in MDA levels compared to the aspirin-only 

group.[27] The quercetin treatment together with aspirin had 

a higher efficiency in reducing IL6 and TNF-α levels 

compared with aspirin alone. In monitoring fetal well-being, 

the group given aspirin and quercetin had a higher body 

weight than the group given aspirin alone.[37] 

 
Research on the effects of quercetin on hypertension in 

pregnancy is very limited respectively. Researchers only get 

studies that use experimental animals as models of disease. 

However, all the research results show significant results 

because hypertension in pregnancy is associated with 

decreased antioxidants and increased oxidative stress. 

Research on animal models of hypertension in pregnancy 

found that quercetin significantly (p <0.01) decreased 

systolic blood pressure from 124.4 mmHg to 105.2 mmHg. 

Quercetin is associated with several pathways that link 

placental dysfunction. Quercetin supplementation preserves 

abnormal uteroplacental angiogenic status in a model of 
hypertension in pregnancy.[36] 

 

Besides being able to lower blood pressure in 

hypertension in pregnancy, giving quercetin can improve the 

effects of the drugs. Quercetin prevents the reduction of 

placental weight as well as fetal weight due to hypertension 

in pregnancy. Besides being able to lower blood pressure 

and increase antioxidant levels in the body, giving quercetin 

also has no side effects on fetal growth in the womb. There 

were no reported significant differences in fetal weight and 

placenta between normal and hypertensive groups in 
pregnancies treated with quercetin.[36] 

 

However, from the results of the reviewed journals 

there are still several studies that show that giving quercetin 

at certain doses does not have a significant effect on systolic 

blood pressure.[47][42][48]  This is probably related to the 

low bioavailability of quercetin that is consumed orally, so it 

requires modification of quercetin so that it is easily 

absorbed by the body. In addition, it can also be related to 

the low dose given so that there is no balance between 

antioxidants and oxidants in the body.[42] 
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VI. CONCLUSION 

 
Giving Kenikir (Cosmos caudatus) with the main 

content of quercetin can reduce levels of Malondialdehyde 

(MDA) and has the potential to reduce blood pressure in 

hypertension during pregnancy. 
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