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Abstract:
Background: Diabetes as a global problem increases in prevalence worldwide. Treatment of diabetes mellitus
currently uses synthetic drugs.As we know, synthetic drugs have many side effects. Therefore, some people use
herbal medicine asan alternative to treat diseases. One of them is Catharanthus roseus. This plant is a herbal
medicine that has the potential as antidiabetic.
Material and Methods: This article reviews the phytochemical compounds and in vivo and in vitro antidiabetic
activity testing of Catharanthus roseus in the last decade. Three bibliographic databases were used as sources of
information (PubMed, ScienceDirect, and Google Scholar). The keywords used in this literature search were
"Antidiabetic,""Pharmacology,""Phytochemical,"and "Catharanthus roseus."
Results: There are 22 articles in this review based on the eligibility criteria. It was divided into nine
phytochemical literature studies and 13 antidiabetic literature studies.
Conclusion:Pharmacological studies reportedthat Catharanthus roseus could lower blood glucose levels and is
an herbal treatment for antidiabetics.
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I. Introduction
Diabetes is a group of metabolic diseases characterized by hyperglycemia resulting from defects in
insulin secretion, insulin action, or both. The development of diabetes starts from autoimmune destruction of
pancreatic beta cells, then insulin deficiency, to disorders that cause insulin resistance. Abnormal metabolism of
carbohydrates, fats, and proteins is the effect of insufficient insulin on target tissues. This insulin deficiency is
caused by insufficient secretion or weak tissue response to insulin 1.
Based on the cause, Diabetes Mellitus (DM) can be classified into four groups: type 1 DM, type 2 DM,
gestational DM, and other types of DM. Type 2 diabetes is the most common type of diabetes because various
epidemiological studies tend to increase the incidence and prevalence of type 2 diabetes in various parts of the
world2.
Diabetes as a global problem increases in prevalence yearlyin the world and Indonesia. Based on data
from the International Diabetes Federation (IDF), the prevalence of diabetes worldwide in 2021 will be 537
million adults (20-79 years old) living with diabetes. This number was expected to increase to 643 million by
2030 and 783 million by 2045. According to the World Bank Income classification, the number of people with
diabetes in high-income countries is 103.9 million, middle-income countries are 414.0 million, and low-income
countries are 18.7 million. Diabetes will cause 6.7 million deaths in 2021 3.
Treatment of DM currently uses synthetic drugs. As we know, synthetic drugs have many side effects,
such as the potential side effect of nausea on using Metformin and Glimepiride. Glibenclamide can cause side
effects of hypoglycemia4. Previous studies also mentioned that DM is a degenerative disease, so the drugs given
must be consumed regularly and continuously, even for a lifetime, because degenerative diseases can directly
affect the decline in kidney conditions in diabetic nephropathy patients 5.
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Catharanthus roseus (Apocynaceae) is a plant native to the Indian Ocean Island in Madagascar.
Catharanthus comes from the Greek word meaning "pure flower." In contrast,roseus means red, rose, or rosy6.
C.roseus is known to have pharmacological activities such as antidiabetic7, antioxidant8, antibacterial9,
anticancer10, antitumor11, wound healing12, and antihyperlipidemic13.
However, only a few tests for the phytochemical content and potential as antidiabetic have been carried
out on C.roseus. This literature review aims to collect and summarize current knowledge about the
phytochemical and antidiabetic activity of C.roseus from in vitro and in vivo studies published since 2011.

II. Methods
The method used by researchers in writing this review article is a literature review study. This review
includes searches conducted from 3 scientific literature databases: PubMed, ScienceDirect, and Google Scholar.
A search and collection of literature were carried out from 2011 to 2021, which discussed the phytochemical
and antidiabetic activity of Catharanthus roseus in vivo or in vitro. The keywords used in this literature search
were "Antidiabetic,""Pharmacology,""Phytochemical,"and "Catharanthus roseus." All abstracts and complete
articles were collected, examined, summarized, and concluded. The selected articles are the most relevant and
included in this article review.

III. Result
Based on the results of article screening from Figure 1, the obtained 22 articles are used, as shown in
Tables 1 and 2.
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Figure 1. Prisma Flowchart of Literature Search
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The comprehensive literature study on phytochemicals and antidiabetic Catharanthus roseus were 22
articles. It was divided into nine phytochemical literature studies and 13 antidiabetic literature studies.
Phytochemicals
The phytochemical content contained in the extract of Catharanthus roseus has been analyzed in
several studies. The phytochemical results of Catharanthus roseus were summarized in Table 1.

Plant Parts
Leaves
All parts of
the plant
All parts of
the plant
Leaves
Leaves

Table 1:Phytochemical Content from Catharanthus roseus
Content
Type of
Compound
Extract
Phenol
Rutin, quercetin and kaempferol
Ethanol extract
Alkaloids
Catharoseumine
Methanol extract

14
15

Alkaloids

Cathachunine

Ethanol extract

16

Alkaloids
Alkaloids

Vindoline
Vindoline, vindolidine, vindolicine
and vindolinine
Vindogentianin, vindoline,
vindolidine, vindolicine,
vindolinine, perivine, and
serpentine
Vindoline, catharanthine and
vinblastine

Water extract
Dichloromethane
Extract
Dichloromethane
Extract

17

Water extract

20

Water and
methanol extract

21

Methanol extract

22

Leaves

Alkaloids

Leaves and
twigs
Leaves and
stems

Alkaloids

Leaves

Reference

Alkaloids, steroids,
saponins, cardiac
glycosides, cynogenic
glycosides,
flavonoids, phenols,
phlobatannins
carbohydrates,
proteins, amino acids,
alkaloids, flavonoids,
glycosides, tannins,
steroids, phytosterols,
phenols, saponins, and
resins

18

19

Based on the research of Rao et al., the determination of phenolic compounds in the leaves of
Catharanthus roseus can be carried out using the HPLC method using ethanol extraction. This study proved that
the extract of C.roseus contained phenolic compounds, namely rutin, quercetin, and kaempferol. The amounts of
rutin, quercetin, and kaempferol compounds in C.roseus were 21.59%, 0.12%, and 0.028% w/v, respectively14.
Wanget al. identified the type of alkaloid compound in Catharanthus roseus using column
chromatography. All parts of the plant were extracted using ethanol. The results showed that C.roseus contains
an alkaloid compound, Catharoseumine (22.0 mg)15.
Wanget al. also identified alkaloids in C.roseus using column chromatography. Whole plant parts of
C.roseus were extracted with dichloromethane. The results showed that C.roseus contains an alkaloid
compound, cathachunine (25.0 mg)16.
In another study, Gobozaet al. measured the concentrations of vindoline and selected phenolic
compounds in aqueous, methanol, dichloromethane, and ethyl acetate extracts from the leaves of Catharanthus
roseus. HPLC results showed that the methanol extract of C.roseus had the highest concentrations of
chlorogenic acid (225.19μg/g), quercetin (1.945μg/g), coumarin (28.822μg/g), and rutin (85.916μg/g). At a
wavelength of 220 nm, vindoline was dominant in the dichloromethane and ethyl acetate extracts with
concentrations of 57,891μg/g and 57,323μg/g, respectively. The aqueous extract showed the lowest vindoline
concentration (7,056μg/g) from C.roseus. It can be concluded that the leaves of C.roseus have vindoline
compounds and were found to be dominant in the extracts of dichloromethane and ethyl acetate with
concentrations of 57.891μg/g and 57,323μg/g, respectively 17.
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Tiong et al. identified alkaloid compounds from the dichloromethane extract of Catharanthus roseus
using the Preparative Thin Layer Chromatography (TLC) method. This study reported the presence of vindoline
(428.1 mg), vindolidine (57.9 mg), vindolicine (31.0 mg), and vindolinine (8.4 mg) compounds in C.roseus leaf
extract with antidiabetic and antioxidant activity18.
Tiong et al. conducted a special study of its hypoglycemic activity and found vindogentianine, a new
alkaloid, and six known alkaloids, vindolidine and vindolicine, vindolinine, perivine, and serpentine isolated
from dichloromethane leaf extract of Catharanthus roseus. Tests using this preparative thin-layer
chromatography method showed the presence of vindogentianine compounds (38.6 mg) 19.
The alkaloid test on fresh leaves and twigs of Catharanthus roseus was carried out by Zhang et al.
using aqueous extract. The total alkaloid content was determined colorimetrically with a bromophenol blue
reagent. Preliminary phytochemical analysis showed that vindoline, catharanthine, and vinblastine content was
14.76±0.74, 6.40±0.68, and 2.83±0.16%, respectively20.
Sudevan et al.evaluated metabolic compounds from aqueous and methanol extracts in Catharanthus
roseus (leaves and stems). Qualitative phytochemical analysis was conducted to detect alkaloids, saponins,
steroids, flavonoids, cardiac glycosides, cynogenic glycosides, and phlobatannins. The results showed that
C.roseus extract contained alkaloids, saponins, steroids, flavonoids, cardiac glycosides, and cynogenic
glycosides. Meanwhile, phlobatannins were not found in the methanol and water extracts of C.roseus. The
active compounds were separated using the Thin Layer Chromatography (TLC) method and showed the
presence of alkaloids, flavonoids, lipids, and terpenoids in this plant 21.
The initial phytochemical screening conducted by Yamukujije et al. used methanol extract from the
leaves of Catharanthus roseus. The results of phytochemical screening showed the presence of alkaloids,
tannins, saponins, phytosterols, and carbohydrates in the leaf extract of C.roseus22.
Antidiabetic Activity
Research on the antidiabetic activity of Catharanthus roseus extract has been carried out in several
studies, both in vivo and in vitro. The result of the Catharanthus roseusantidiabetic study was summarized in
Table 2.
Table 2. Antidiabetic Activity of Catharanthus roseus (In Vivo and In Vitro Studies)
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In Vivo Studies
Based on research by Vega-Ávila et al., antidiabetic activity can be determined using aqueous extracts
on the roots, leaves, flowers, and stems of Catharanthus roseus. This extract's blood-glucose-lowering activity
was determined in healthy and alloxan-induced diabetic rats (75 mg/Kg) after intraperitoneal administration
(250 mg/Kg body weight). The animal group consisted of 6 rats. It consisted of 3 healthy rats and three diabetic
rats. Blood samples were taken, and blood glucose was used as a parameter. It was proven that aqueous extract
(250 mg/Kg) from flowers, leaves, roots, and stems of C.roseus significantly produced a hypoglycemic effect in
healthy and diabetic mice given alloxan. The aqueous extract of the leaves had the best hypoglycemic effect in
healthy rats. Meanwhile, the best hypoglycemic effect in diabetic rats was seen in the aqueous extract of the
stems23.
Muralidharanconducted a study on the leaves of Catharanthus roseus by intraperitoneal administration
of a single dose of 10 mg/100 g every morning for 30 days. The number of rats used in this study was 32,
divided into 16 live diabetic and 16 control rats. Mice were further divided into four groups of 8 each: control
(C), control mice given C.roseus (C+CR), diabetes (D), and diabetic animals treated with C.roseus (D+CR).
Diabetes in rats was given by administering alloxan intraperitoneally at 150 mg/kg body weight. Blood glucose
level was used as a parameter. The results showed that administration of aqueous extract on alloxan-induced
C.roseus leaves significantly reduced blood glucose levels24.
Research by Singh et al. used male swiss albino mice as experimental animals. Mice were divided into
diabetic (D) and non-diabetic (ND) groups, withfive mice in each group. Diabetes was induced by
intraperitoneal administration of streptozotocin for five consecutive days. Meanwhile, the methanol extract of
C.roseus leaves at a dose of 200 and 400 mg/kg body weight was induced intraperitoneally in mice. Serum
glucose level is used as the parameter. This study has shown that the methanol extract of C.roseus leaves at a
dose of 200 mg/kg body weight resulted in a significant reductionin serum glucose levels12.
Al-Saqhaet al.experimented on 30 male Wistar rats divided into five groups, where each group
consisted of 6 rats. Group 1: standard control, group 2: diabetes control, groups 3 and 4: diabetic rats treated
with ethanol extract of Catharanthus roseus leaves at doses of 100 and 200 mg/kg, and group 5: diabetic rats
given metformin 100 mg/kg. Diabetes was induced in rats by intraperitoneal injection of streptozotocin 55
mg/kg body weight. The parameters used were body weight and blood glucose. The results showed that
C.roseus at a dose of 200 mg/kg was more effective in reducing fasting blood glucose levels, and there was no
significant difference in the initial body weight of rats7.
Research by Ohadomaet al.investigated the effect of Catharanthus roseus methanol leaf extract on
hypoglycemic activity compared to metformin and glibenclamide in rats. Rats were divided into six groups,
where each group consisted of 5 rats. Groups 2, 3, and 4 received 250 mg/kg of C.roseus extract, 100 mg/kg of
metformin, and 1 mg/kg of glibenclamide, respectively. Meanwhile, groups 5 and 6 were given a combination
of metformin extract and glibenclamide extract, respectively, at the above doses. Group 1 was the control and
only received distilled water. Diabetic rats had alloxan injected intraperitoneally at 110 mg/kg. Blood glucose
was used as a parameter. The results obtained in this study showed that the methanolic extract of C.roseus had a
hypoglycemic effect and the highest percentage of lowering blood glucose as indicated by the combination of
extract+metformin at 72 hours (64.86%)25.
The antidiabetic study by Muralidharan used 32 male rats (Albino, Wistar) as experimental animals.
Rats were divided into four groups, each consisting of 8 rats. Divided over control (C); control mice given C.
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roseus (C+CR); diabetes (D); and diabetic animals treated with C.roseus(D+CR). The ethanol extract from the
leaves of Catharanthus roseus was given at doses of 400, 300, and 200 mg/kg body weight of rats. The control
group was given phosphate-buffered saline orally for 21 days. Diabetic ratswere given alloxan 150 mg/kg body
weight intraperitoneally. Bodyweight and blood glucose were determined and used as parameters. The results
obtained from this study showed that the effect of C.roseus leaf extract on animal body weight increased
significantly (p>0.05) compared to controls and was influential in controlling elevated blood glucose levels 26.
Manoharan et al. proved the antihyperglycemic effect of Catharanthus roseus and Cosnicium
fenerstratum in alloxan-induced diabetic rats. A total of 42 rats were divided into seven groups, and each group
containing six rats was used as experimental animals. Rats were induced with alloxan (150 mg/kg BW)
intraperitoneally to make rats diabetic. The antidiabetic potential of this plant was evaluated by analyzing the
status of blood glucose, plasma insulin, plasma C-peptide, liver glycogen, and total and glycosylated
hemoglobin as parameters. The results showed that administration of ethanol extract from the stems of
C.fenestratum and leaves of C.roseus to alloxan-induced diabetic rats could restore the status of biochemical
parameters to a near normal range. This study concluded that the ethanolic extract of the leaves of C.roseus (300
mg/kg BW) had a strong antihyperglycemic effect in alloxan-induced diabetic rats27.
Rajashreeet al.also studied the hypoglycemic effect of a mixture of 2 plants, namely extracts of Salacia
reticulate and Catharanthus roseus, evaluated in streptozotocin-induced rats. Wistar strain albino rats were
divided into four groups, each group consisting of 6 rats. Group 1: normal control mice. Group 2: diabetic
control rats. Group 3: diabetic rats injected with insulin. Group 4: diabetic rats treated orally with a mixture of
S.reticulate and C.roseus, each 100 mg/kg body weight/day. Diabetic rats were induced by streptozotocin 50
mg/kg BW intraperitoneally. The animal body weight and blood glucose levels were observed and set as
parameters. The results showed that the mean weight of the rats fed the formula significantly increased
compared to the diabetic controls. Meanwhile, on blood glucose levels, the administration of the mixed formula
significantly reduced blood glucose levels compared to diabetes control and insulin-treated diabetic rats. This
study proves that the ethanolic extract of C.roseus (100 mg/kg body weight) in diabetic rats can reduce blood
glucose levels to close to control levels 28.
Zhanget al.conducted a study on the antihyperglycemic and antioxidant effects of the aqueous extract
of the leaves and twigs of Catharanthus roseus. This experiment used 36 male Wistar rats (30 diabetic and six
normal rats). Determination of blood glucose and plasma insulin levels were performed as parameters. At a 150
mg/kg dose of C.roseus, there was a more than 60% reduction in blood glucose and an almost 2.5-fold increase
in plasma insulin in streptozotocin-treated animals. This study shows that C.roseus significantly lowers blood
glucose levels and increases insulin levels20.
Fresh leaves of Catharanthus roseus were extracted with methanol in the research of Aruljothi et al.
The experimental animal used was a male albino rat. Animals were divided into four groups, each group
containing four rats. Group 1: rats were kept as controls. Group 2: induced alloxan (120 mg/kg body weight).
Group 3: induced alloxan (120 mg/kg body weight) + C.roseus as treatment (250 mg/kg body weight). Group 4:
induced alloxan (120 mg/kg BW) + insulin (5 mg/kg BW). Blood glucose and serum protein levels were used as
parameters. This study reports that C.roseus can lower blood glucose levels and restore serum protein to normal
levels29.
The test animals used in Soriton et al. study were 15 white male rats of the Wistar strain, divided into
five groups. Before being given treatment, all rats were induced by a sucrose solution of 5,625 g/Kg BW.
Parameter data was obtained from the examination of blood glucose levels. Based on the measurement results,
the ethanolic extract of the leaves of Catharanthus roseus with doses of 0.04, 0.08, and 0.16 g/kg BW had the
effect of lowering blood glucose levels in Wistar male white rats30.
In the study of Widyastuti et al., 15 local male rabbits were used. Then the rabbits were grouped into
five treatment groups, each consisting of 3 rabbits. Rabbits were given sucrose 3 g/kg BW orally to induce
hyperglycemia. The parameters for this study were analyzing blood glucose levels and detecting insulin in the
pancreas by immunohistochemistry. The results showed that the administration of Catharanthus roseus leaf
water extract at a dose of 1 g/kg BW had not been able to reduce blood glucose levels. In
comparison,administering a dose of 2 g/kg BWreduced blood glucose levels in hyperglycemic rabbits and was
not significantly different compared with glibenclamide drug treatment. Immunohistochemically, it can be
stated that the aqueous extract of C.roseuscan stimulate pancreatic beta cells to produce the hormone insulin31.
In Vitro Studies
Research conducted by Goboza et al. is an in vitro test on Catharanthus roseus leaves using various
extracts. The extracts were water extract, methanol, dichloromethane, and ethyl acetate. Insulin secretion, alphaamylase, and glucosidase inhibition were used as parameters. The results showed that the alpha-glucosidase
inhibitory activity was quite large in all plant extracts at 50 mg/mL. The inhibitory activity of alpha-amylase
methanol extract showed much higher inhibition of about 40% at a 50 mg/ml dose. In RIN-5F cells previously
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exposed to 50 mM glucose, vindoline (0.125 mM) markedly increased insulin secretion (0.72 ng/mL). Based on
the results obtained in this study, C.roseus can be used in pharmaceutical applications, especially in managing
diabetes 17.

IV. Discussion
Catharanthus roseusis a valuable plant for treating diabetes as an alternative to chemical drugs. This
plant contains various phytochemical compounds that can lower blood glucose levels in every part of the plant.
The main compound in C.roseus is vindoline which is an alkaloid group. Alkaloids are known to play a role in
lowering blood glucose levels by stimulating the hypothalamus to increase the secretion of Growth Hormone
Releasing Hormone (GHRH) so that the secretion of Growth Hormone (GH) in the pituitary increases. High GH
levels will stimulate the liver to secrete Insulin-like Growth Factor-1 (IGF-1). IGF-1 has the effect of lowering
blood sugar levels and reducing gluconeogenesis32. Several studies have also shown that the alkaloids contained
in C.roseus can lower blood glucose and increase insulin levels 201718. Then on histopathological observations,
alkaloids showed the presence of repair of damaged pancreatic tissue. This can increase the amount of insulin in
the body. Then blood glucose will enter the cells to decrease blood glucose in the body33.
V. Conclusion
Catharanthus roseus plant has many benefits among the community as traditional medicine. Studies on
the chemical components of C.roseushave been shown to contain many active substances in all parts of the
plant, such as alkaloids, phenols, steroids, saponins, cardiac glycosides, cynogenic glycosides, flavonoids,
phlobatannins, carbohydrates, proteins, amino acids, tannins, phytosterols, and resins were the main compounds
of C.roseusnamely vindoline which is an alkaloid group. Judging from its many active substances,C.roseushas
many benefits for the body, one of which is antidiabetic.
Through studies in vivo and in vitro, C.roseus is reported to have the ability to lower blood glucose and
increase insulin levels. This confirms that C.roseus has potential as an antidiabetic. However, further research
needs to be done to ascertain its antidiabetic activity in the future by understanding metabolism in the body and
receptor interactions associated with diabetes. Further study of activities C.roseusmust provide clear sources of
specifications for the ingredients used, mainly when plant extracts are used.
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