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ABSTRACT

Objective: This review focused on Malaysian medicinal plants that have been evaluated and pose potentials to treat breast cancer.

Methods: Google Scholar, Web of Science, PubMed, Scopus, Biomed, ResearchGate, academia.edu, IEEE Xplore, ScienceDirect, and Ingenta databases 
were searched for this review and studies reported between January 1st, 2010 and June 30th, 2016.

Results: A total of 105 plants species representing 54 different families and 79 genera were reviewed. 97% of the plants were tested using MCF-7 and 
MDA-231 breast cancer cell lines and exhibited most significant in vitro anticancer activity, and 3% were tested using another type of breast cancer cell 
lines. Most of the bioactive compounds of the medicinal plants that exhibited good activity (IC50 values <120 µg/mL) are a group of phenols, alkaloids, 
flavonoids, terpenoids, and saponins. Induction of apoptosis was found to be the significant cell death pathway.

Conclusion: This article reviews the available literature concerning research on anti-breast cancer plants. Furthermore, identification and 
characterization of active components and toxicology evaluation also need to be studied in details and also point out their clinical trials.

Keywords: Breast cancer, Medicinal plants, Bioactive components, Anticancer mechanism.

INTRODUCTION

Cancer
Cancer is a group of diseases characterized by abnormal cell growth 
with the potential to affect to other parts of the body. Cancer is a 
condition that is related to an enormous cluster of diseases that disturb 
every region of the physique [1]. The World Health Organization (WHO) 
categorized cancer among the non-contagious disease which accounts 
for 63% of deaths globally [2]. Cancer is an intricate disease condition 
affecting millions of people all over the world [3].

Cancer epidemiology
Cancer is one of the principal reasons for fatality rate in the world, with 
roughly 14 million different events and also 8.2 million cancer-linked 
deaths in 2012 [4,5]. Death of individuals with cancer is increasing 
rapidly. The WHO reported that cancer accounted for 13% of world 
death that is about 7.6 million in 2005, and this percentage is expected 
to increase every year [6]. The number of new cases is likely to increase 
by 70% in the next two decades [2,7].

Breast cancer
Breast cancer is the most common cancer of women in Malaysia, with 
a prevalence of 86.2 per 100,000 women in 1996 [8]. Breast cancer 
comprised 30.4% of all female cancers in Malaysia, and this was higher 
compared to previous reports in Sabah with 18%, Kuala Lumpur 
(10.7–13.8%), and Singapore with 13% [9].

The WHO figured that, without abrupt action, the number of mortality 
caused by cancer would rise approximately 80% by 2030 with most 
occurring in low- and middle-income countries [10]. Siegel et al. [7] 
reported that 21.7 million cancer cases are expected to be diagnosed 
in 2030. In Malaysia, the second most communal source of death is 
cancer after heart-related diseases, and the dominant cancers are lung, 
breast, cervix, and leukemia [11]. It was estimated that yearly rate of 
cancer in Malaysia is 30,000. In 1998, the population of Malaysia was 

21.4 million, and the number of cancer is projected to grow in aged 
population by 2020 [12].

Cancer chemotherapy
Cancer chemotherapy represents an option for patients with breast 
cancer when an indication for chemotherapy is given to weaken and 
destroy cancer cells in the body, including cells at the original cancer 
site and any cancer cells that may have spread to another part of 
the body [13]. Breast chemoprevention can be defined as “the use 
of pharmacologic or natural agents that inhibit the development 
of invasive breast cancer either by blocking the DNA damage that 
initiates carcinogenesis or by arresting or reversing the progression of 
pre-malignant cells in which such damage has already occurred [14]. 
Unfortunately, this treatment has not been fortunate enough to impart 
significant improvement in the morbidity or mortality of breast 
cancer due to the severe side effects; this cancer is highly resistant to 
chemotherapy as no effective treatment exists for advanced disease 
conditions [15]. The most common drugs used in the treatment of breast 
cancer chemotherapy are tamoxifen [16], raloxifene [17], aromatase 
inhibitors [18], polymerase inhibitors [19], and trastuzumab [20]. Other 
drugs include anthracyclines, taxol,  cyclophosphamide, carboplatin, 
docetaxel, paclitaxel, cisplatin, carboplatin, vinorelbine, capecitabine, 
doxil, gemcitabine, mitoxantrone, and ixabepilone.

Cancer cell resistance to chemotherapy is still a heavy burden that 
impairs treatment of cancer patients. Both intrinsic and acquired 
resistance results from the numerous genetic and epigenetic 
occur in cancer cells. Most of the hallmarks of cancer cells provide 
general mechanisms to sustain stresses such as the ones induced by 
chemotherapeutic drugs. Moreover, specific changes in the target 
bring resistance to specific drugs such as modification in nucleotide 
synthesis enzymes on antimetabolite exposure, in microtubule 
composition on spindle poison treatment, in topoisomerase activity 
on topoisomerase inhibitor incubation, or intracellular signaling 
pathways when targeting tyrosine kinase receptors [21]. The first 
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cause of therapeutic failure results from genetic alterations existing 
before treatment; this is the primary or intrinsic resistance. The second 
one is induced by drug treatment and is called secondary or acquired 
resistance. Both are due to mutations in the genome of cancer cells and 
to epigenetic changes. Unfortunately, resistance appears not only to 
conventional chemotherapy but also to targeted therapies, the so-called 
smart drugs to standard chemotherapy such as kinase inhibitors and 
tamoxifen that binds to the estrogen receptor (ER) [21,22]. However, 
due to the shortcomings of modern treatment, nowadays, finding active 
complexes of the plant has been accelerated using modern techniques, 
and this has resulted in plants recycle. Thus, drugs that are produced 
from herbal plants are usually specialized in treating chronic disease 
like cancer [23]. Many plants with cancer-fighting properties were 
identified which have a high attraction to a biological target and their 
strength to inhibit the cancer metastasis is studied widely. Active 
components from some medicinal plants are yet to be identified, but 
crude extracts display cytotoxic action against most of the human 
cancer cell lines. Knowledge of these indigenous anticancer plants 
forms the platform for new, safe, and effective drug development [24].

Although the use of plants for cancer remedy has been traced for the 
past four decades with many of articles, but so far in the past 10 years, 
there were only 2 major reviews and other few mini-reviews that 
reviewed the medicinal plants use in the treatment of breast cancer 
in another part of the world. In 2012, Nagaprashanthi et al. [25] 
reviewed 56 important ethnomedicinal plants (indigenous system of 
medicine) evidenced for breast cancer by the scientific study [25]. They 
published a full-length paper on ethnobotanical survey and digitization 
of medicinal and aromatic plant-based foods for effective breast cancer 
treatment, by randomly administering semi-structured questionnaires 
to 70 physicians and interviewed 500 complementary and alternative 
medicine practitioners, and 78 plants were reviewed [26]. Lakshmi [27] 
reviewed and compiled data of anticancer activity of three traditional 
herbs, namely, Zingiber officinale, Semecarpus anacardium, and Fagonia 
cretica. Another review by Islam et al., [28] published their review of 
herbal medicinal plant in the treatment of breast cancer and relationship 
between medicinal herbs, and some tumour suppressor molecules 
focused on gene expression and posttranslational modifications, and 
some tumor suppressor molecules focused on gene expression and 
post-translational modifications [28]. Dembitsky [29] published a 
review paper on anti-breast cancer agents derived from plants analyzing 
anti-breast cancer potencies of quite a few extracts from different 
plant sources and compared their anti-proliferative efficiency of crude 
extracts with actions of their purified ingredients [29]. A review by 
Elgadir et al. [30] highlighted ten anticancer plants particularly used 
for breast cancer and outlined some evidence for the success of using 
natural products as anticancer with selected in vitro and in vivo studies 
on anticancer plants with their anticancer compounds and their effects 
as anticancer. Jaikumar and Jasmine [31] considered 58 medicinal 
plants from various families that have inhibited cell growth at different 
IC50 values against MCF-7 [31]. Another editorial titled “natural cures 
for breast cancer treatment,” focused on the biochemical properties of 
different types of plants that retain the immune stimulating and anti-
tumour properties [32]. However, of the reviews above, only one review 
is from Malaysia and only ten medicinal plants were reviewed, that is, 
what motivate the writers to look back due to huge individual articles 
on breast cancer medicinal plants but yet review articles are lacking.

The general mechanism of cancer therapy
The general mechanism of cancer therapy includes antiproliferation of 
cells directly by enhancing killer cell activity naturally and promoting 
macrophage phagocytosis, stimulating apoptotic cancer cells through 
rising the output of immunoglobulin, nterleukin2, blood serum 
complement and interferon, necrosis enforcement of the tumor, 
preventing translocation of tumor, and disseminate by obstruction the 
tumor tissue source of blood, improving the quantity of platelets and 
leukocytes through motivating the hemopoietic role, encouraging the 
opposite transformation from tumor cells into regular cells, helping 
metabolism and averting carcinogenesis of regular cells and lastly 

appetite stimulation, relieving pain, improvement in sleeping quality, 
and hence benefiting patients’ well-being [33]. While the mechanism 
of breast cancer therapy is likely to be in connection with molecular 
mechanisms of antiestrogen therapy and endocrine resistance to 
treatment all stages of breast cancer. Recent studies shows that 
tamoxifen and the new pure antiestrogens appear to have different 
mechanisms of action: Tamoxifen and related compounds cause a 
change in the folding of the steroid binding domain that prevents gene 
activation, whereas the pure antiestrogens cause a reduced interaction 
at response elements (RE) and cause a rapid loss of receptor complexes. 
Tamoxifen treatment produces the changes in the cellular and 
circulating levels of growth factors that could influence both receptor-
negative or receptor-positive tumor growth and the metastatic potential 
of a tumor [34,35].

Mechanisms of ER action in breast cancer
Genomic activity of estrogen bound ER, crosstalk with growth factor 
receptor tyrosine kinases such as EGFR, HER2, and IGF1- R) and with 
additional signaling and coactivator molecules activates multiple 
downstream kinase pathways (e.g. PI3K/AKT-mTOR and Ras/p42/44 
MAPK) which in turn phosphorylate various transcription factors 
(TFs) and coregulators, including components of the ER pathway that 
enhances gene expression on EREs and other RE. The non-nuclear/
non-genomic activity, which can also be activated by tamoxifen, is 
enhanced in the presence of overexpression and hyperactivation of 
RTKs and can contribute to endocrine therapy resistance. Overall, the 
nuclear/genomic and non-nuclear/non-genomic ER activities work 
in concert to provide breast tumor cells with proliferation, survival, 
and invasion stimuli. Signaling from the microenvironment activates 
stress-related pathways, and members of the integrin family interact 
with downstream kinase pathways that can further modulate of the 
transcriptional machinery including ER [36].

METHODS

Google Scholar, Web of Science, PubMed, Scopus, BioMed, ResearchGate, 
academia.edu, IEEE Xplore, ScienceDirect, and Ingenta databases were 
used for this review and paper selected between January 2010 and June 
2016 (5 years). The search terms used are “cancer” and “breast cancer,” 
“anticancer plants,” “Medicinal Plants,” “traditional medicine,” “anti-
breast cancer plants,” or “herbs” without narrowing or limiting search. 
Reports with available abstracts, methods, discussion, and conclusion 
were reviewed.

RESULTS AND DISCUSSION

Malaysia is rich in biodiversity and has hundreds of flora that are 
used in traditional medicine and many more used in general folklore 
medicine. The plants were shown to produce additional information 
such as their phytochemical constituents (bioactive compounds), 
pharmacological properties, and their mechanism of action. Majority of 
the plants screened for anticancer properties have been used in either 
traditional medicine or as food. The use of traditional medicine has 
expanded, and health supplement consisting of different types of herbal 
medicines has become very popular in Malaysia in the recent years. The 
widely consumed plants as food additive and medicine are believed to 
possess anticancer potentials [37].

Medicinal plants have played an important role in the treatment of 
breast cancer. In this review, 100 anti-breast cancer plants belonging 
to 54 families and 79 genera have been presented in scientific, common 
local, and family names. Part and solvent used, active component(s) 
identified, breast cancer cell line and mechanism of action were also 
presented (Table 1). From Table 1, 22 species representing 22% of the 
total plants demonstrates strong anticancer activities such as Annona 
squamosa with IC50 value of 10 μg/mL, Bauhinia purpurea with IC50 
value of 9 μg/mL for MCF-7 and IC50 value of 17 μg/mL for MDA-231, 
Calotropis gigantea with IC50 value of 1.3 μg/mL for MCF-7 and IC50 
value of 3.3 μg/mL for MDA-231, Piper nigrum with IC50 value of 13 μg/
mL, Casearia capitellata with IC50 value of 2 μg/mL in MCF-7, Hedyotis 

 Mainasara et al.                 Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

102



Pl
an

t n
am

e/
co

m
m

on
 n

am
e

Fa
m

ily
Lo

ca
l n

am
e 

(M
al

ay
)

Ac
tiv

e 
co

m
po

un
d

Ex
pe

ri
m

en
ta

l 
m

od
el

M
ec

ha
ni

sm
 o

f a
ct

io
n

So
ur

ce

Ab
ru

s p
re

ca
to

ri
us

/j
eq

ui
ri

ty
Fa

ba
ce

ae
Sa

ga
Le

ct
in

M
DA

-M
B-

23
1.

  
(in

 v
itr

o)
Si

gn
ifi

ca
nt

 m
or

ph
ol

og
ic

al
 ch

an
ge

s s
uc

h 
as

 sh
ri

nk
in

g 
of

 cy
to

pl
as

m
, c

on
de

ns
at

io
n 

of
 n

uc
le

us
, a

nd
 fo

rm
at

io
n 

of
 m

em
br

an
e-

bo
un

d 
ve

si
cl

es

[3
9,

59
,8

4]

Al
bi

zi
a 

zy
gi

a/
Al

bi
zi

a
Le

gu
m

in
os

ae
Pu

ku
l l

im
a

Bu
dm

un
ch

ia
m

in
es

 A
, B

, a
nd

 C
M

CF
-7

 (i
n 

vi
tr

o)
Cy

to
to

xi
c t

o 
M

CF
-7

 a
t I

C 50
 v

al
ue

s o
f 8

3.
16

 
µg

/m
L 

an
d 

57
.5

4 
µg

/m
L

[1
12

,1
13

]

Al
liu

m
 ce

pa
 (O

ni
on

)
Li

lia
ce

ae
Di

al
ly

l t
ri

su
lfi

de
M

CF
-7

 (i
n 

vi
tr

o)
In

cr
ea

se
 h

is
to

ne
 a

ce
ty

la
tio

n
[3

0]
Al

liu
m

 sa
tiv

um
/g

ar
lic

Li
lia

ce
ae

Ba
w

an
g 

pu
tih

Al
lic

in
, a

lli
in

, d
ia

lly
l t

ri
su

lfi
de

M
CF

-7
 (i

n 
vi

tr
o)

St
im

ul
at

in
g 

th
e 

ly
m

ph
oc

yt
es

 a
nd

 
m

ac
ro

ph
ag

es
 is

 th
at

 th
ey

 k
ill

 th
e 

ca
nc

er
ou

s c
el

ls
 a

nd
 in

te
rf

er
es

 w
ith

 tu
m

or
 

ce
lls

 m
et

ab
ol

is
m

[3
0,

32
,3

3,
60

]

Al
pi

ni
a 

co
nc

hi
ge

ra
Zi

ng
ib

er
ac

ea
e

Le
ng

ku
as

 ra
nt

in
g

1’
-(

S)
-1

’-A
ce

to
xy

ch
av

ic
ol

 
ac

et
at

e 
(A

CA
)

M
CF

-7
 (i

n 
vi

tr
o)

AC
A 

in
du

ce
d 

ce
ll 

cy
cl

e 
ar

re
st

 a
t t

he
 

G0
/G

1 
ph

as
e 

at
 IC

50
 v

al
ue

s 3
4.

0 
µM

 to
 

48
.0

 µ
M

[1
10

]

Al
pi

ni
a 

of
fic

in
ar

um
/l

es
se

r g
al

an
ga

l
Zi

ng
ib

er
ac

ea
e

Fl
av

on
ol

 g
al

an
gi

n
M

CF
-7

. (
in

 v
itr

o)
In

du
ce

d 
an

 in
cr

ea
se

 in
 th

e 
pr

op
or

tio
n 

of
 

ce
lls

 in
 th

e 
S-

ph
as

e 
in

 a
 d

os
e-

de
pe

nd
en

t 
m

an
ne

r. 
Pa

rt
ic

ul
ar

ly
, t

he
 ce

ll 
po

pu
la

tio
n 

in
 th

e 
S-

ph
as

e 
w

as
 1

2.
90

%
 in

 th
e 

un
tr

ea
te

d 
co

nt
ro

l g
ro

up
. A

fte
r 4

8 
h 

of
 

in
cu

ba
tio

n 
w

ith
 1

00
 µ

g/
m

L 
ex

tr
ac

t, 
th

e 
S-

ph
as

e 
po

pu
la

tio
n 

w
as

 si
gn

ifi
ca

nt
ly

 
en

ha
nc

ed
 to

 2
5.

69
%

[1
08

,1
14

]

Al
te

rn
an

th
er

a 
te

ne
lla

Am
ar

an
th

ac
ea

e
Ag

N
Ps

M
CF

-7
. (

In
 v

itr
o)

Ag
N

Ps
 in

hi
bi

te
d 

ce
ll 

m
ig

ra
tio

n 
af

te
r 2

4h
 

of
 tr

ea
tm

en
t. 

Th
e 

IC
50

 v
al

ue
 o

f 4
2.

5l
 g

/m
L.

 
Th

e 
Ag

N
Ps

 sh
ow

ed
 a

 si
gn

ifi
ca

nt
 re

du
ct

io
n 

in
 th

e 
m

ig
ra

tio
n 

of
 M

CF
-7

 ce
lls

[1
15

]

Al
st

on
ia

 sc
ho

la
ri

s /
bl

ac
kb

oa
rd

/s
ch

ol
ar

 
tr

ee
Ap

oc
yn

ac
ea

e
Pu

la
ili

nl
in

Al
st

on
in

e,
 d

ita
m

in
e,

 e
ch

ite
ni

ne
, 

an
d 

vi
lla

ls
to

ni
ne

EA
C 

(in
 v

itr
o)

Re
du

ce
 th

e 
tu

m
or

 m
ul

tip
lic

ity
 in

ci
de

nc
e,

 
de

cl
in

e 
in

 th
e 

gl
ut

at
hi

on
e 

le
ve

ls
 a

nd
 

in
cr

ea
se

d 
th

e 
lip

id
 p

er
ox

id
at

io
n

[5
4,

55
]

Am
ar

an
th

us
 li

vi
du

s/
sl

en
de

r a
m

ar
an

th
Am

ar
an

th
ac

ea
e

Ba
ya

m
hi

ja
u

β-
ca

ro
te

ne
 a

nd
 a

m
yg

da
lin

M
CF

7 
an

d 
M

DA
-

M
B-

23
1 

(in
 v

itr
o)

In
hi

bi
tin

g 
pe

ro
xi

da
tio

n 
of

 
ph

os
ph

at
id

yl
ch

ol
in

e 
lip

os
om

es
 

pe
rs

ua
de

d 
w

ith
 F

e3
+/

 a
sc

or
ba

te
 to

 
sc

av
en

ge
 A

BT
S,

 D
PP

H
 a

nd
 h

yd
ro

xy
l 

ra
di

ca
ls

, t
o 

le
ss

en
 F

e 
(I

II)
 to

 F
e 

(I
I)

 a
nd

 to
 

ch
el

at
e 

Fe
 (I

I)

[5
8,

87
]

Am
ar

an
th

us
 g

an
ge

tic
us

/r
ed

 sp
in

ac
h

Am
ar

an
th

ac
ea

e
Ay

am
 M

er
ah

Ca
ro

te
no

id
s a

nd
 a

sc
or

bi
c a

ci
d

M
CF

-7
 (i

n 
vi

tr
o)

An
tip

ro
lif

er
at

io
n 

of
 M

CF
-7

 a
t I

C 50
 v

al
ue

s 
of

 9
8.

8 
μg

/m
L

[5
1]

An
dr

og
ra

ph
is 

pa
ni

cu
la

ta
/g

re
en

 
ch

ir
ay

ta
Ac

an
th

ac
ea

e
H

em
pe

du
 B

um
i

An
dr

og
ra

ph
ol

id
e,

 d
ite

rp
en

e 
la

ct
on

e
M

DA
-M

B-
23

1 
 

(in
 v

itr
o)

In
du

ci
ng

 a
po

pt
os

is
 in

 th
e 

m
ut

an
t p

53
, 

M
DA

-M
B-

23
1 

an
ti-

pr
ol

ife
ra

tiv
e 

ac
tiv

ity
 

by
 m

ito
ch

on
dr

ia
-d

ep
en

de
nt

 ca
sp

as
e-

m
ed

ia
te

d 
pa

th
w

ay
. C

el
l c

yc
le

 a
rr

es
t a

t G
2 

an
d 

M
 

[8
1,

88
,1

16
]

Ar
di

sia
 cr

isp
a/

Ch
ri

st
m

as
 b

er
ry

M
yr

si
na

ce
ae

M
at

a 
Ay

am
Be

nz
oq

ui
no

no
id

, α
, β

-a
m

yr
in

, 
an

d 
Ar

di
si

ac
ri

sp
in

 A
 

M
CF

7 
(in

 v
iv

o)
AC

7-
1 

sa
id

 to
 in

hi
bi

t B
16

- F
10

 m
el

an
om

a 
ce

ll 
ad

he
si

on
 to

 o
nl

y 
sp

ec
ifi

c s
yn

th
et

ic
 

pe
pt

id
es

 in
cl

ud
in

g 
RG

DS
 in

hi
bi

te
d 

bo
th

 
CO

X-
1 

an
d 

CO
X-

2

[1
17

,1
18

]

Ta
bl

e:
 1

 L
is

t o
f m

ed
ic

in
al

 p
la

nt
s 

tr
ad

it
io

na
lly

 u
se

d 
in

 th
e 

m
an

ag
em

en
t o

f b
re

as
t c

an
ce

r

(C
on

td
...)

 Mainasara et al.                    
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

103



Pl
an

t n
am

e/
co

m
m

on
 n

am
e

Fa
m

ily
Lo

ca
l n

am
e 

(M
al

ay
)

Ac
tiv

e 
co

m
po

un
d

Ex
pe

ri
m

en
ta

l 
m

od
el

M
ec

ha
ni

sm
 o

f a
ct

io
n

So
ur

ce

An
no

na
 m

ur
ic

at
a/

So
ur

so
p

An
no

na
ce

ae
Du

ri
an

 b
el

an
da

An
on

ai
ne

, i
so

la
ur

el
in

e,
 

an
no

na
m

in
e

M
CF

-7
 (I

n 
vi

tr
o)

 
M

CF
-7

, M
CF

-1
0A

, 
M

DA
-2

31
 a

nd
 

4T
1 

ce
ll 

lin
e

In
hi

bi
t l

ip
id

 p
er

ox
id

at
io

n 
IC

50
 (M

CF
 

7 
= 

22
0 

µg
/m

L;
 M

DA
-M

B2
31

 =
 

3 50
 µ

g/
m

L;
 4

 T
1 

= 
2 50

 µ
g/

m
L)

 M
CF

-1
0A

 
w

as
 co

ns
id

er
ab

ly
 h

ig
he

r t
ha

n 
th

e 
th

re
e 

ca
nc

er
 ce

ll 
lin

es
 (1

00
0 

µg
/m

L)

[4
9,

57
]

An
no

na
 sq

ua
m

os
a/

su
ga

r a
pp

le
An

no
na

ce
ae

Bu
ah

no
na

At
is

in
e,

 o
xo

ph
oe

bi
ne

, a
nd

 
re

tic
ul

in
e

M
CF

-7
 (i

n 
vi

tr
o)

An
ti-

pr
ol

ife
ra

tio
n 

ac
tiv

ity
 w

ith
 IC

50
 

va
lu

e 
of

 1
0u

g/
m

l, 
of

 M
CF

-7
 b

y 
ap

op
to

si
s 

in
du

ct
io

n

[1
19

,1
20

]

Ar
di

sia
 b

re
vi

ca
ul

is/
co

ra
lb

er
ry

 o
r 

m
ar

lb
er

ry
M

yr
si

na
ce

ae
M

ab
be

ri
Ar

di
si

ac
ri

sp
in

s A
 a

nd
 B

M
CF

-7
 (i

n 
vi

tr
o)

In
hi

bi
tin

g 
pr

ol
ife

ra
tio

n 
of

 v
ia

 th
e 

ac
tiv

at
io

n 
of

 ca
sp

as
e-

3 
an

d 
ca

sp
as

e-
9,

 
up

-r
eg

ul
at

io
n 

of
 th

e 
ra

tio
 o

f B
ax

/b
cl

-2
 

pr
ot

ei
n 

ex
pr

es
si

on

[6
2]

Ar
ge

m
on

e 
m

ex
ic

an
a/

M
ex

ic
an

 p
op

py
Pa

pa
ve

ra
ce

ae
Sa

ng
ui

na
ri

ne
 a

nd
 

di
hy

dr
os

an
gu

in
ar

in
e

M
CF

-7
 (i

n 
vi

tr
o)

De
cr

ea
se

s h
is

to
ne

 m
et

hy
la

tio
n 

(H
3K

4 
an

d 
H

3R
17

); 
H

M
Ti

 (G
9a

), 
in

 v
itr

o 
H

AT
i 

an
d 

de
cr

ea
se

s h
is

to
ne

 a
ce

ty
la

tio
n

[3
0]

Ar
to

ca
rp

us
 a

lti
lis

/b
re

ad
fr

ui
t

M
or

ac
ea

e
Su

ku
n

Py
ra

no
cy

cl
oa

rt
ob

ilo
xa

nt
ho

ne
 A

, 
an

d 
B 

di
hy

dr
o-

ar
to

in
do

ne
si

an
in

 
C,

 

M
CF

-7
 (i

n 
vi

tr
o)

Ex
hi

bi
tin

g 
st

ro
ng

 fr
ee

 ra
di

ca
l s

ca
ve

ng
er

 
to

w
ar

ds
 D

PP
H

 w
ith

 IC
50

 v
al

ue
 o

f 2
 µ

g/
m

L 
w

ith
 p

ro
m

in
en

t d
is

co
lo

ra
tio

n

[1
21

,1
22

]

Ar
to

ca
rp

us
 o

bt
us

us
/b

re
ad

fr
ui

t
M

or
ac

ea
e

Le
m

po
ya

ng
Py

ra
no

cy
to

ar
lo

bi
to

 x
an

th
on

e 
A

M
CF

7 
(in

 v
itr

o)
Ca

sp
as

e-
3 

an
d 

ca
sp

as
e-

9 
en

zy
m

es
 

ac
tiv

at
io

n 
an

d 
up

re
gu

la
tio

n 
of

 th
e 

ra
tio

 o
f 

Ba
x/

bc
l-2

 p
ro

te
in

 e
xp

re
ss

io
n

[5
0]

Az
ad

ir
ac

ht
a 

in
di

ca
/n

ee
m

 tr
ee

M
el

ia
ce

ae
M

am
bu

Az
ad

ir
ac

ht
in

, l
im

on
oi

d
M

DA
-M

B 
23

1 
 (i

n 
vi

tr
o)

Or
ga

ne
lle

 o
rg

an
iz

at
io

n 
al

te
ra

tio
n,

 ce
llu

la
r 

pl
an

, a
nd

 d
iff

er
en

tia
tio

n 
de

gr
ee

, c
el

lu
la

r 
m

et
ab

ol
is

m

[6
9]

Ba
uh

in
ia

 p
ur

pu
re

a/
bu

tt
er

fly
 tr

ee
Fa

ba
ce

ae
Ta

pa
kk

ud
a

Ba
uh

in
ia

st
at

in
s, 

lu
te

in
, a

nd
 

B-
si

to
st

er
ol

ba
uh

in
ox

ep
in

M
CF

-7
 a

nd
 M

DA
-

M
B 

23
1 

(in
 v

itr
o)

Ac
tiv

e 
ag

ai
ns

t M
CF

-7
 a

t (
IC

50
 ≈

 9
 µ

g/
m

L)
, 

an
d 

M
DA

-M
B 

23
1 

at
 IC

50
≈ 

17
 µ

g/
m

L)
[1

23
,9

0]

Br
as

sic
a 

ol
er

ac
ea

/c
ab

ba
ge

Br
as

si
ca

ce
ae

Ku
bi

s
β-

ca
ro

te
ne

, l
ut

ei
n,

 α
-T

oc
op

he
ro

l
M

CF
-7

 (i
n 

vi
tr

o)
Ap

op
to

si
s r

ev
ea

le
d 

th
at

 a
ct

iv
at

ed
 p

53
 

ca
us

ed
 u

p-
re

gu
la

tio
n 

of
 B

ax
, C

as
pa

se
-3

 
an

d 
do

w
nr

eg
ul

at
io

n 
of

 B
cl

-2
 p

ro
te

in
s 

m
od

ul
at

ed
 si

gn
al

 tr
an

sd
uc

tio
n

[6
4,

97
,1

24
]

Bo
sw

el
lia

 se
rr

at
a/

In
di

an
 o

lib
an

um
Bu

rs
er

ac
ea

e
N

ha
u

Bo
sw

el
lic

 a
ci

d
M

CF
-7

 (i
n 

vi
tr

o)
De

cl
in

ed
 in

 p
ol

ym
or

ph
on

uc
le

ar
 

le
uk

oc
yt

e 
in

fil
tr

at
io

n 
an

d 
m

ig
ra

tio
n,

 
re

du
ce

d 
pr

im
ar

y 
an

tib
od

y 
sy

nt
he

si
s a

nd
 

ne
ar

ly
 in

hi
bi

te
d 

th
e 

cl
as

si
ca

l c
om

pl
em

en
t 

pa
th

w
ay

[8
2,

83
]

Cl
au

se
na

 e
xc

av
at

a
Ru

ta
ce

ae
Da

un
si

ce
re

k,
 

ch
er

ek
hi

ta
m

De
nt

at
in

M
CF

-7
 (i

n 
vi

tr
o)

DT
N

 tr
ea

tm
en

t s
ig

ni
fic

an
tly

 a
rr

es
te

d 
M

CF
-7

 ce
lls

 a
t t

he
 G

0/
G1

 p
ha

se
 (p

o0
.0

5)
, 

an
d 

RO
S 

w
as

 si
gn

ifi
ca

nt
ly

 e
le

va
te

d.
 

M
or

eo
ve

r, 
DT

N
 si

gn
ifi

ca
nt

ly
 b

lo
ck

ed
 th

e 
in

du
ce

d 
tr

an
sl

oc
at

io
n 

of
 N

F-
kB

 fr
om

 th
e 

cy
to

pl
as

m
 to

 th
e 

nu
cl

eu
s

[1
25

]

Ca
lo

tr
op

is 
gi

ga
nt

ea
/c

ro
w

n 
flo

w
er

Ap
oc

yn
ac

ea
e

Re
m

ig
a,

 k
em

en
gu

Ca
lo

tr
op

in
, f

ru
go

si
de

, c
al

ot
ox

in
M

CF
-7

 a
nd

 M
DA

-
M

B-
23

1 
(in

 v
itr

o)
In

hi
bi

te
d 

M
CF

-7
 a

nd
 M

DA
 M

B-
23

1 
ce

lls
, 

IC
50

 o
f D

CM
 e

xt
ra

ct
 w

ith
 IC

50
 v

al
ue

s 
ra

ng
in

g 
fr

om
 1

.3
 to

 3
.3

 µ
g/

m
L

[1
26

]

Ca
ps

ic
um

 a
nn

uu
m

/r
ed

 ch
ill

i
So

la
na

ce
ae

Ci
li

Ca
ps

ai
ci

n,
 m

yr
ic

et
in

; a
 

bi
of

la
vo

no
id

M
CF

-7
 (i

n 
vi

tr
o)

H
in

de
ri

ng
 p

ro
du

ct
io

n 
in

 L
PS

-s
tim

ul
at

ed
 

RA
W

 2
64

.7
 m

ac
ro

ph
ag

es
[1

27
,1

28
]

Ta
bl

e 
1:

 (C
on

tin
ue

d)

(C
on

td
...)

 Mainasara et al. 
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

104



Ta
bl

e 
1:

 (C
on

tin
ue

d)

Pl
an

t n
am

e/
co

m
m

on
 n

am
e

Fa
m

ily
Lo

ca
l n

am
e 

(M
al

ay
)

Ac
tiv

e 
co

m
po

un
d

Ex
pe

ri
m

en
ta

l 
m

od
el

M
ec

ha
ni

sm
 o

f a
ct

io
n

So
ur

ce

Ca
ri

ca
 p

ap
ay

a/
pa

w
pa

w
Ca

ri
ca

ce
ae

Be
tik

As
co

rb
ic

 a
ci

d,
 ca

ro
te

no
id

s a
nd

 
gl

uc
os

in
ol

at
es

M
CF

-7
 a

nd
 M

DA
-

M
B-

23
1

In
du

ct
io

n 
of

 a
po

pt
os

is
 o

n 
th

e 
pr

ol
ife

ra
tio

n 
of

 M
CF

-7
 a

nd
 M

DA
-M

B-
23

1 
ca

nc
er

 ce
ll 

lin
es

 a
fte

r a
 7

2 
h 

tr
ea

tm
en

t

[1
29

]

Ca
se

ar
ia

 ca
pi

te
lla

ta
Fl

ac
ou

rt
ia

ce
ae

Si
m

ili
t M

at
an

gi
Ge

ni
st

ei
n,

 g
lis

ite
in

, g
ly

co
si

de
M

CF
-7

 (I
n 

vi
tr

o)
Ex

hi
bi

te
d 

by
 E

A 
ex

tr
ac

t a
t I

C 50
 v

al
ue

 o
f 

2 
µg

/m
L 

on
 M

CF
-7

[6
5]

Ca
th

ar
an

th
us

 ro
se

us
Ap

oc
yn

ac
ea

e
Ke

m
un

tin
gC

in
a.

Vi
nb

la
st

in
e 

an
d 

vi
nc

ri
st

in
e

Ju
rk

at
 ce

ll 
lin

e 
 

(in
 v

itr
o)

in
hi

bi
tin

g 
th

e 
pr

ol
ife

ra
tio

n 
of

 th
e 

Ju
rk

at
 

ce
ll 

lin
e 

an
d 

pr
om

ot
in

g 
th

e 
gr

ow
th

 o
f 

PB
M

Cs

[6
6,

98
]

Ce
nt

ra
th

er
um

 a
nt

he
lm

in
tic

um
/b

la
ck

 
cu

m
in

 
As

te
ra

ce
ae

Ka
la

jir
i, 

so
m

ra
j,

Ve
rn

od
al

in
M

CF
-7

 a
nd

 M
DA

-
M

B-
23

1 
(in

 v
itr

o)
 In

du
ce

d 
ap

op
to

si
s m

ar
ke

d 
by

 ce
ll 

si
ze

 sh
ri

nk
ag

e,
 d

ef
or

m
ed

 cy
to

sk
el

et
al

 
st

ru
ct

ur
e 

an
d 

DN
A 

fr
ag

m
en

ta
tio

n

[1
05

]

Co
ri

an
dr

um
 sa

tiv
um

Ap
ia

ce
ae

Ke
tu

m
ba

r
αp

in
en

e,
 li

m
pn

en
e,

 γ
- 

te
rp

in
en

e,
 p

-c
ym

en
e

 M
CF

-7
 

(in
 v

itr
o)

An
tio

xi
da

nt
 e

nz
ym

es
 w

er
e 

di
st

ur
be

d 
le

ad
in

g 
to

 H
2O 2 ri

se
; a

rr
es

t m
ad

e 
at

 
th

e 
G2

/M
 a

nd
 a

po
pt

os
is

 b
y 

th
e 

de
at

h 
re

ce
pt

or
 a

nd
 m

ito
ch

on
dr

ia
l p

at
hw

ay
s

[6
7]

Cu
rc

um
a 

lo
ng

a/
Tu

rm
er

ic
Zi

ng
ib

er
ac

ea
e

Ku
ny

it
α-

Tu
rm

er
on

e,
 cu

rc
um

in
oi

ds
 a

nd
 

cu
rc

um
in

 cu
rc

um
in

M
CF

-7
 a

nd
 M

DA
-

M
B-

23
1 

(in
 v

itr
o)

M
CF

-7
(in

 v
itr

o)

In
du

ce
d 

m
ito

ch
on

dr
ia

l a
nd

 n
uc

le
ar

 D
NA

 
da

m
ag

e 
in

 ce
lls

 a
nd

 a
po

pt
os

is
De

cr
ea

se
s h

is
to

ne
 a

nd
 p

ro
te

in
 a

ce
ty

la
tio

n 
in

cr
ea

se
s h

is
to

ne
 a

ce
ty

la
tio

n,
 re

du
ce

s 
ex

pr
es

si
on

 o
f s

ev
er

al
 H

DA
Cs

 se
qu

en
ce

-
sp

ec
ifi

c d
em

et
hy

la
tio

n 
at

 p
ro

m
ot

er
 

re
gi

on
s o

f e
pi

ge
ne

tic
al

ly
 si

le
nc

ed
 g

en
es

[3
0,

33
,3

7]

Co
ri

an
dr

um
 sa

tiv
um

/c
or

ia
nd

er
Ap

ia
ce

ae
Ke

tu
m

ba
r

Fl
av

on
oi

ds
M

CF
-7

 (i
n 

vi
tr

o)
Ag

N
Ps

 in
hi

bi
ts

 th
e 

M
CF

-7
 b

y 
th

e 
up

-
re

gu
la

tio
n 

of
 th

e 
p5

3 
tu

m
or

 su
pp

re
ss

or
 

ge
ne

 e
xp

re
ss

io
n 

an
d 

th
e 

su
bs

eq
ue

nt
 ri

se
 

in
 e

xp
re

ss
io

ns
 o

f p
ro

-a
po

pt
ot

ic
 p

ro
te

in
s 

lik
e 

ca
sp

as
e-

3/
, B

ax
 a

nd
 ca

sp
as

e-
9

[9
5]

Ch
ei

lo
co

st
us

 sp
ec

io
su

s/
cr

êp
e 

gi
ng

er
Co

st
ac

ea
e

Se
ta

w
ar

H
ut

an
Co

st
un

ol
id

e
M

CF
-7

 A
N

D 
M

DA
-

M
B-

23
1 

(in
 v

itr
o)

Ov
er

ex
pr

es
si

on
 o

f S
OD

 a
nd

 C
AT

 in
hi

bi
ts

 
tu

m
or

 p
ro

gr
es

si
on

 w
ith

 le
ss

 p
ro

lif
er

at
io

n 
an

d 
m

ig
ra

tio
n 

of
 th

e 
ca

nc
er

 ce
lls

, 
re

du
ct

io
n 

of
 o

xi
da

tiv
e 

st
re

ss
-m

ed
ia

te
d 

DN
A 

da
m

ag
e 

or
 m

ut
at

io
ns

 th
at

 in
du

ce
 

ca
rc

in
og

en
es

is

[6
8,

13
0]

Cy
m

bo
po

go
n 

ci
tr

at
us

/l
em

on
 g

ra
ss

Po
ac

ea
e

Se
ra

im
ak

an
N

-m
et

hy
l-N

-n
itr

os
ou

re
a

M
CF

-7
 a

nd
 M

DA
-

M
B 

23
1,

  
(in

 v
itr

o)

DN
A 

da
m

ag
e 

in
du

ce
d 

by
 M

N
U 

an
d 

a 
po

te
nt

ia
l a

nt
ic

ar
ci

no
ge

ni
c a

ct
iv

ity
 a

ga
in

st
 

m
am

m
ar

y 
ca

rc
in

og
en

es
is

 in
 D

DB
-

in
iti

at
ed

 fe
m

al
e 

Ba
lb

/C
 m

ic
e

[1
31

-1
33

]

Cu
rc

um
a 

am
ad

a/
m

an
go

 g
in

ge
r

Zi
ng

ib
er

ac
ea

e
M

an
je

lla
ku

a
Cu

rc
um

in
oi

ds
M

DA
-M

B-
23

1 
an

d 
M

CF
-7

 
 (I

n 
vi

tr
o)

Ex
pr

es
si

on
 o

f h
TE

RT
 m

RN
As

 a
nd

 n
ot

 
hT

ER
 w

er
e 

in
hi

bi
te

d
[3

9]

Cu
rc

um
a 

xa
nt

ho
rr

hi
za

/f
al

se
 tu

rm
er

ic
Zi

ng
ib

er
ac

ea
e

Te
m

ul
aw

ak
Xa

nt
ho

rr
hi

zo
l, 

cu
rc

um
in

M
CF

-7
 (i

n 
vi

tr
o)

In
du

ci
ng

 a
po

pt
os

is
 th

ro
ug

h 
th

e 
m

od
ul

at
io

n 
of

 B
cl

-2
, p

53
 a

nd
 P

AR
P-

1 
pr

ot
ei

n 
le

ve
ls

. e
ffe

ct
 o

n 
M

CF
-7

 ce
lls

 w
ith

 
an

 IC
50

 v
al

ue
 o

f 1
.7

1±
0.

16
 µ

g/
m

L

[4
0]

Cu
rc

um
a 

ze
do

ar
ia

Zi
ng

ib
er

ac
ea

e
Te

m
uh

ita
m

Al
is

m
ol

 a
nd

 cu
rz

er
en

on
e

M
CF

-7
 (i

n 
vi

tr
o)

An
ti-

pr
ol

ife
ra

tio
n 

in
 M

CF
-7

, H
CT

-1
16

 a
nd

 
Ca

 S
ki

[1
34

]

(C
on

td
...)

 Mainasara et al. 
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

105



Ta
bl

e 
1:

 (C
on

tin
ue

d)

Pl
an

t n
am

e/
co

m
m

on
 n

am
e

Fa
m

ily
Lo

ca
l n

am
e 

(M
al

ay
)

Ac
tiv

e 
co

m
po

un
d

Ex
pe

ri
m

en
ta

l 
m

od
el

M
ec

ha
ni

sm
 o

f a
ct

io
n

So
ur

ce

De
nd

ro
ph

th
oe

 fa
lc

at
a/

ca
rr

ot
Lo

ra
nt

ha
ce

ae
Lo

ba
km

er
ah

Be
ta

-a
m

yr
in

, r
ut

in
 a

ce
ta

te
, 

be
ta

-s
ito

st
er

ol
M

CF
-7

 (i
n 

vi
tr

o)
De

cr
ea

se
d 

in
 th

e 
vi

ab
ili

ty
 o

f c
el

ls
 a

nd
 

ex
hi

bi
te

d 
by

 E
A 

ex
tr

ac
t a

tIC
50

 1
07

 v
al

ue
 

of
 1

12
 µ

g/
m

L 
on

 M
CF

-7
 

[1
32

,1
35

]

De
nd

ro
ph

th
oe

 p
en

ta
nd

ra
/m

is
tle

to
e

Lo
ra

nt
ha

ce
ae

Ra
m

bu
t p

ut
ri

Qu
er

ci
tr

in
 a

nd
 fl

av
on

ol
 

gl
yc

os
id

e
T4

7D
 h

um
an

 
du

ct
al

 b
re

as
t 

ep
ith

el
ia

l t
um

ou
r

In
du

ct
io

n 
of

 E
R 

II 
(E

SR
2 

an
d 

ER
-b

et
a)

 
de

ni
es

 ty
ro

si
ne

 k
in

as
e 

in
vo

lv
em

en
t 

in
 o

nc
og

en
es

is
. A

nd
 th

e 
ex

pr
es

si
on

 o
f 

gr
ow

th
 in

hi
bi

tio
n

[1
08

,1
36

,9
2]

Di
lle

ni
a 

su
ffr

ut
ic

os
a

Di
lle

ni
ac

ea
e

Si
m

po
h 

ai
r

Be
tu

lin
ic

 a
ci

d
M

CF
-7

 (i
n 

vi
tr

o)
Ac

tiv
at

io
n 

of
 JN

K1
 d

ue
 to

 D
S 

an
d 

do
w

nr
eg

ul
at

io
n 

of
 E

RK
1,

 w
hi

ch
 in

 tu
rn

 
do

w
n-

re
gu

la
te

s B
CL

-2
 to

 ri
se

 in
 th

e 
BA

X/
BC

L-
2 

ra
tio

 to
 b

ri
ng

 a
bo

ut
 th

e 
m

ito
ch

on
dr

ia
l a

po
pt

ot
ic

 p
at

hw
ay

[1
37

]

Dy
so

xy
lu

m
 ca

ul
ifl

or
um

M
el

ia
ce

ae
De

da
li,

 la
ng

ga
ay

er
, 

po
po

 k
pa

ra
ng

Ro
hi

tu
ki

ne
M

CF
-7

, M
DA

 4
68

 
an

d 
M

RC
-5

Th
e 

pr
ol

ife
ra

tio
n 

in
hi

bi
te

d,
 a

nd
 IL

-2
 

di
sc

ha
rg

e 
fr

om
, a

ct
iv

at
ed

 T
 ly

m
ph

oc
yt

es
, 

w
ith

 li
tt

le
 in

di
ca

tio
n 

of
 to

xi
ci

ty
 to

 Ju
rk

at
 

E6
 

[1
38

]

Ec
hi

na
ce

a 
an

gu
st

ifo
lia

/c
on

ef
lo

w
er

As
te

ra
ce

ae
N

en
as

Al
ka

m
id

es
M

CF
-7

 (i
n 

vi
tr

o)
Ar

re
st

 o
f t

he
 ce

ll 
cy

cl
e 

in
 th

e 
G1

 p
ha

se
[1

39
]

Et
lin

ge
ra

 e
la

tio
r/

to
rc

h 
gi

ng
er

Zi
ng

ib
er

ac
ea

e
Bu

ng
a 

ka
nt

an
Qu

er
ce

tin
M

CF
-7

 a
nd

 M
DA

-
M

B-
23

1 
(in

 v
itr

o)
Ex

hi
bi

te
d 

po
te

nt
 a

nt
ic

an
ce

r a
ct

iv
ity

 w
ith

 
IC

50
 o

f 1
73

.1
 a

nd
 1

96
.2

 µ
g/

m
L 

ag
ai

ns
t 

M
CF

-7
 a

nd
 M

DA
-M

B-
23

1

[4
1,

42
]

Eu
ch

eu
m

a 
co

tt
on

ii/
Se

aw
ee

d
So

lie
ri

ac
ea

e
Bu

ay
a

Ca
te

ch
in

, r
ut

in
 a

nd
 q

ue
rc

et
in

M
CF

-7
 (i

n 
vi

tr
o)

LA
7 

ce
lls

  
(I

n 
vi

vo
)

H
or

m
on

al
 m

od
ul

at
io

n,
 a

po
pt

os
is

 
in

du
ct

io
n,

 a
nd

 o
xi

da
tiv

e 
st

at
us

 
m

od
ul

at
io

n.
 Im

pr
ov

e 
ox

id
at

iv
e 

st
at

us
 

an
d 

do
w

nr
eg

ul
at

e 
th

e 
en

do
ge

no
us

 a
ct

iv
e 

es
tr

og
en

 b
io

sy
nt

he
si

s

[4
3]

Eu
ry

co
m

a 
lo

ng
ifo

lia
/t

on
gk

at
 a

li
Si

m
ar

ou
ba

ce
ae

To
ng

ka
ta

li
Lo

ng
ila

ct
on

e
Eu

ry
co

m
an

ol
, a

 q
ua

ss
in

oi
d

M
CF

-7
(in

 v
itr

o)
M

CF
-7

an
d 

M
CF

-
10

A 
(in

 v
itr

o)

Ap
op

to
tic

 n
uc

le
ar

 m
or

ph
ol

og
y 

ch
an

ge
s 

su
ch

 a
s n

uc
le

ar
 fr

ag
m

en
ta

tio
n,

 h
yp

er
 

nu
cl

ea
r c

on
de

ns
at

io
n 

an
d 

nu
cl

ea
r 

sh
ri

nk
ag

e
Ex

hi
bi

ts
 cy

to
to

xi
c a

ct
iv

ity
 to

w
ar

ds
 

M
CF

-7
 (I

C 50
=1

5.
23

±0
.6

6μ
g/

m
l) 

an
d 

is
 le

ss
 se

ns
iti

ve
 a

ga
in

st
 M

CF
-1

0A
 

(I
C 50

=6
6.

31
±0

.4
7μ

g/
m

l)

[8
5,

14
0]

El
ep

ha
nt

op
us

 sc
ab

er
/e

le
ph

an
t’s

 fo
ot

As
te

ra
ce

ae
Tu

tu
p 

bu
m

i
De

ox
ye

le
ph

an
to

pi
n

M
CF

-7
 (i

n 
vi

tr
o)

In
hi

bi
tin

g 
gr

ow
th

 a
nd

 tr
ig

ge
re

d 
tim

e-
de

pe
nd

en
t a

nd
 d

os
ag

e-
de

pe
nd

en
t c

el
l 

de
at

h 
in

 th
e 

M
CF

-7
 v

ia
 p

53
 d

ep
en

de
nt

 
ap

op
to

tic
 p

at
hw

ay

[1
41

]

Eu
pa

to
ri

um
 o

do
ra

tu
m

/S
ia

m
 w

ee
d

As
te

ra
ce

ae
Ru

m
pu

t P
ah

an
g,

 
ru

m
pu

tp
ai

t
Tr

ite
rp

en
oi

ds
, f

la
vo

no
id

s
M

DA
-M

B-
23

1 
 (i

n 
vi

tr
o)

In
hi

bi
tio

n 
of

 A
KT

 p
at

hw
ay

s p
la

ys
 a

 ro
le

 
in

 in
du

ci
ng

 G
2 

ar
re

st
 in

 M
DA

-M
B-

23
1 

by
 b

ri
ng

in
g 

ab
ou

t t
he

 a
cc

um
ul

at
io

n 
of

 
in

ac
tiv

e 
ph

os
ph

o-
Cd

c2
 a

nd
 p

ho
sp

ho
-

Cd
c2

5C
, l

ea
di

ng
 to

 su
bs

eq
ue

nt
 G

2 
ar

re
st

[1
42

]

Fi
cu

s d
el

to
id

ea
/m

is
tle

to
e 

fig
M

or
ac

ea
e

M
as

 co
te

k
M

or
et

en
ol

, q
ue

rc
et

in
-3

- 
ru

tin
os

id
e

M
CF

-7
In

hi
bi

te
d 

ce
ll 

pr
ol

ife
ra

tio
n

[7
1]

Ga
rc

in
ia

 m
an

go
st

an
a/

 M
an

go
st

ee
n

Cl
us

ia
ce

ae
M

an
gg

is
, m

an
gu

st
a

M
an

go
st

in
3T

3 
an

d 
4T

1 
ce

lls
 

(in
 v

itr
o)

Li
pi

d 
pe

ro
xi

da
tio

n 
in

hi
bi

tio
n

[5
6]

(C
on

td
...)

 Mainasara et al. 
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

106



Pl
an

t n
am

e/
co

m
m

on
 n

am
e

Fa
m

ily
Lo

ca
l n

am
e 

(M
al

ay
)

Ac
tiv

e 
co

m
po

un
d

Ex
pe

ri
m

en
ta

l 
m

od
el

M
ec

ha
ni

sm
 o

f a
ct

io
n

So
ur

ce

Go
ni

ot
ha

la
m

us
 m

ac
ro

ph
yl

lu
s/

ai
ry

 
sh

aw
Th

ym
el

ae
ac

ea
e

Se
la

da
, s

el
ay

ar
 

hi
ta

m
St

yr
yl

py
ro

ne
, g

on
io

th
al

am
in

β-
ca

te
ni

n
M

CF
-7

 (i
n 

vi
tr

o)
In

hi
bi

te
d 

ce
ll 

pr
ol

ife
ra

tio
n 

an
d 

m
ar

ke
dl

y 
su

pp
re

ss
ed

 tr
an

sc
ri

pt
io

na
l a

ct
iv

ity
 

in
du

ce
d 

by
 β

-c
at

en
in

 in
 lu

ci
fe

ra
se

 
re

po
rt

er
 g

en
e 

as
sa

y 
DN

A 
fr

ag
m

en
ta

tio
n,

 
da

m
ag

e 
an

d 
ca

sp
as

e-
9 

ac
tiv

at
io

n,
 

in
cr

ea
se

 in
 th

e 
su

b-
G1

 a
nd

 S
 ce

ll 
cy

cl
e 

ph
as

es

[7
2,

73
]

Gl
yc

in
e 

m
ax

, (
so

yb
ea

n)
Fa

ba
ce

ae
Be

an
Ge

ni
st

ei
n 

an
d 

Da
id

ze
in

M
CF

-7
 (i

n 
vi

tr
o)

Ge
ne

 re
ac

tiv
at

io
n 

(p
16

, R
AR

be
ta

, a
nd

 
M

GM
T)

, i
nd

uc
es

 D
NA

 d
em

et
hy

la
tio

n
[3

0]

Gy
nu

ra
 p

ro
cu

m
be

ns
/l

on
ge

vi
ty

 sp
in

ac
h

St
er

ac
ea

e
De

w
a 

ra
ja

, 
Ak

ar
se

bi
ak

, 
Ka

ch
am

ak
ar

.

SN
-F

11
/1

2
M

DA
-M

B-
23

1 
 

(in
 v

itr
o)

In
hi

bi
t t

he
 d

ev
el

op
m

en
t o

f, 
M

DA
-M

B-
23

1,
 

at
 a

n 
EC

50
 v

al
ue

 o
f 3

.8
 m

g/
m

L.
 T

he
 d

ow
n-

re
gu

la
te

d 
ex

pr
es

si
on

 o
f p

ro
lif

er
at

io
n 

m
ar

ke
rs

, K
i6

7 
an

d 
PC

NA
, a

nd
 in

va
si

on
 

m
ar

ke
rs

[1
43

]

H
ed

yo
tis

 co
ry

m
bo

sa
/d

ia
m

on
d-

flo
w

er
Ru

bi
ac

ea
e

Si
ku

-s
ik

u,
 

Li
da

hU
la

r, 
Ru

m
pu

t 
M

ut
ia

ra

As
pr

eu
lo

si
de

, A
nt

im
yc

in
 A

3
YM

B-
1 

br
ea

st
 

ca
nc

er
 ce

ll 
lin

e 
In

hi
bi

tio
n 

of
 Y

M
B-

1 
ce

ll 
lin

e 
w

ith
 e

ac
h 

IC
50

 v
al

ue
 is

 6
.5

1 
an

d 
2.

75
 µ

g/
m

L
[1

44
]

H
ev

ea
 b

ra
sil

ie
ns

is/
ru

bb
er

 tr
ee

Eu
ph

or
bi

ac
ea

e
Ge

ta
h

La
te

x 
B-

se
ru

m
M

CF
-7

 (i
n 

vi
tr

o)
Re

gu
la

te
 in

tr
in

si
c a

nd
 e

xt
ri

ns
ic

 a
po

pt
ot

ic
 

pa
th

 w
ay

s i
n 

M
CF

-7
[1

03
]

H
yd

no
ph

yt
um

 fo
rm

ic
ar

um
/C

au
de

x
Ru

bi
ac

ea
e

Si
m

ba
g 

hu
ta

k
7,

 3
’, 5

’-t
ri

hy
dr

ox
yf

la
va

no
ne

 
(3

H
FD

)
M

CF
-7

 (i
n 

vi
tr

o)
Br

in
g 

ab
ou

t a
po

pt
os

is
 in

 M
CF

-7
 b

y 
en

ha
nc

in
g 

Ba
x 

ex
pr

es
si

on
 st

ag
es

 
si

m
ila

rly
 re

du
ci

ng
 th

e 
le

ve
l o

f t
he

 a
nt

i-
ap

op
to

tic
 p

ro
te

in
 B

cl
-2

 a
nd

 u
p-

re
gu

la
tio

n 
of

 p
ro

-a
po

pt
ot

ic
 B

ax

[1
45

]

H
yp

tis
 su

av
eo

le
ns

La
m

ia
ce

ae
Le

rk
ui

ng
 o

r 
Se

la
se

hh
ut

an
(2

E)
-1

- (
2-

hy
dr

ox
y 

ph
en

yl
) 

pe
nt

-2
-e

n-
1-

on
e 

(I
)

M
CF

-7
 a

nd
 M

DA
-

M
B-

23
1

Ex
er

te
d 

in
hi

bi
to

ry
 e

ffe
ct

 ro
ot

 e
xt

ra
ct

 th
at

 
ca

us
ed

 50
%

 in
hi

bi
tio

n 
(I

C 50
) w

as
 1

50
 µ

g/
m

L 
an

d 
10

0μ
g/

m
l, 

re
sp

ec
tiv

el
y, 

le
av

es
 

an
d 

st
em

 th
at

 ca
us

ed
 50

%
 in

hi
bi

tio
n 

(I
C 50

) 
of

 M
DA

-M
B-

 2
31

 w
as

 1
00

 µ
g/

m
L

[1
40

,1
46

]

Ip
om

oe
a 

qu
am

oc
lit

/m
or

ni
ng

-g
lo

ry
Co

nv
ol

vu
la

ce
ae

Ka
ng

ku
ng

Fl
av

on
oi

ds
 

M
CF

-7
 a

nd
 3

T3
 

ce
ll 

lin
e 

(in
 v

itr
o)

In
hi

bi
t t

he
 p

ro
lif

er
at

io
n,

 m
ig

ra
tio

n,
 

an
d 

in
va

si
on

 o
f p

ro
-m

et
as

ta
tic

 a
nd

 
sc

yc
lo

ox
yg

en
as

e-
2 

(C
OX

-2
), 

Ip
ob

sc
ur

in
e 

m
ay

 a
ls

o 
pr

om
ot

e 
ap

op
to

si
s b

y 
up

-
re

gu
la

tin
g 

pr
o-

 a
nd

 a
ls

o 
su

pp
re

ss
es

 
va

ri
ou

s T
F. 

ar
re

st
 a

t G
1 

[1
01

]

Ju
gl

an
s r

eg
ia

/w
al

nu
t

Ju
gl

an
da

ce
ae

M
el

at
i, 

m
el

or
N

ap
ht

ho
qu

in
on

es
M

DA
-M

B-
23

1.
  

(I
n 

vi
tr

o)
RB

JR
-in

du
ci

ng
 ce

ll 
de

at
h 

by
 d

et
er

m
in

in
g 

th
e 

ap
pe

ar
an

ce
 o

f B
cl

-2
, B

ax
, c

as
pa

se
s, 

Tp
53

, M
dm

-2
 a

nd
 T

N
F-

α 
in

 M
DA

-M
B-

23
1

[4
7]

La
bi

sia
 p

um
ila

/K
ac

ip
 F

at
im

ah
M

yr
si

na
ce

ae
Ka

ci
p 

Fa
tim

a
Al

ke
ny

lr
es

or
ci

no
ls

M
CF

-7
; M

DA
-

M
B-

23
1.

 
 (I

n 
vi

tr
o)

Ex
pr

es
si

on
 le

ve
l i

nc
re

as
e 

in
 p

ro
-

ap
op

to
tic

 p
ro

te
in

 B
ax

 a
nd

 p
53

 a
nd

 
re

du
ct

io
n 

in
 le

ve
l e

xp
re

ss
io

n 
of

 
an

tia
po

pt
ot

ic
 p

ro
te

in
 B

Cl
-2

 in
 H

M
3K

O,
 

st
ra

ig
ht

 d
on

at
in

g 
to

 th
e 

ri
se

 in
 B

ax
/B

cl
-2

 
fr

ac
tio

n

[9
3,

14
7,

74
]

La
w

so
ni

a 
in

er
m

is
Ly

th
ra

ce
ae

Pa
ca

r K
uk

u,
 h

en
na

Ia
xa

nt
ho

ne
, c

ou
m

ar
in

 a
nd

 
co

um
ar

in
M

CF
7 

(in
 v

itr
o)

In
hi

bi
tio

n 
pr

ol
ife

ra
tio

n 
tu

m
or

 ce
ll 

w
ith

 
IC

50
 v

al
ue

 o
f 2

4.
85

 µ
g/

m
L

[5
6,

75
,7

6]

Ta
bl

e 
1:

 (C
on

tin
ue

d)

(C
on

td
...)

 Mainasara et al. 
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

107



Pl
an

t n
am

e/
co

m
m

on
 n

am
e

Fa
m

ily
Lo

ca
l n

am
e 

(M
al

ay
)

Ac
tiv

e 
co

m
po

un
d

Ex
pe

ri
m

en
ta

l 
m

od
el

M
ec

ha
ni

sm
 o

f a
ct

io
n

So
ur

ce

Le
ea

 in
di

ca
/B

an
di

co
ot

 b
er

ry
Vi

ta
ce

ae
M

al
i-m

al
i, 

m
er

ba
tip

ad
an

g,
 

jo
lo

k-
jo

lo
k

Pa
lm

iti
c a

ci
d,

 1
-e

ic
os

an
ol

, 
so

la
ne

so
l

M
CF

-7
an

d 
T4

7D
In

hi
bi

tio
n 

of
 p

ro
lif

er
at

io
n 

[7
7,

14
8]

Li
ts

ea
 g

ar
ci

ae
/E

ng
ka

la
La

ur
ac

ea
e

Pe
ng

ol
ab

an
Al

ka
lo

id
, f

la
vo

no
id

s, 
ch

al
co

ne
M

CF
-7

 (i
n 

vi
tr

o)
Cy

to
to

xi
ci

ty
 a

ct
iv

ity
 w

as
 e

xh
ib

ite
d 

m
od

er
at

el
y 

w
ith

 IC
50

 v
al

ue
 o

f 7
3 

µg
/m

l 
ag

ai
ns

t M
CF

-7

[1
49

]

M
an

gi
fe

ra
 in

di
ca

/M
an

go
An

ac
ar

di
ac

ea
e

M
an

gg
a

Vi
m

an
g,

 m
an

gi
fe

ri
n

M
CF

-7
 a

nd
 M

DA
-

M
B-

23
1 

ce
ll 

lin
es

In
hi

bi
tin

g 
N

Fj
B 

ta
rg

et
 g

en
es

 th
at

 a
re

 
in

vo
lv

ed
 in

 in
fla

m
m

at
io

n,
 a

nt
i-a

po
pt

os
is

 
m

et
as

ta
si

s, 
an

d 
an

gi
og

en
es

is

[4
4,

15
0]

M
un

tin
gi

a 
ca

la
bu

ra
/C

al
ab

ur
 tr

ee
El

ae
oc

ar
pa

ce
ae

Ce
ri

 k
am

pu
ng

Fl
av

on
oi

ds
, t

an
ni

ns
, s

ap
on

in
s 

an
d 

st
er

oi
d

M
CF

-7
 (i

n 
vi

tr
o)

In
hi

bi
tio

n 
of

 ce
ll-

su
rv

iv
al

 k
in

as
e 

an
d 

th
e 

in
fla

m
m

at
or

y 
TF

, p
er

m
ea

bi
liz

at
io

n 
of

 
th

e 
m

ito
ch

on
dr

ia
l m

em
br

an
es

 to
 ca

us
e 

ne
cr

ot
ic

 ce
ll 

de
at

h,
 re

du
ct

io
n 

in
 o

f c
el

ls
 a

t 
G0

/G
1 

ph
as

e,
 w

ith
 a

n 
ea

rl
ie

r i
nc

re
as

e 
in

 
S 

an
d 

G2
/M

[1
11

]

M
an

gi
fe

ra
 p

aj
an

g
An

ac
ar

di
ac

ea
e

Ba
m

ba
ng

an
N

ar
in

gi
n 

m
an

gi
fe

ro
ni

c a
ci

d,
 

st
ig

m
as

te
ro

l a
nd

 q
ue

rc
itr

in
M

DA
-M

B-
23

1 
an

d 
M

CF
-7

 
 (i

n 
vi

tr
o)

In
du

ce
d 

cy
to

to
xi

ci
ty

 in
 th

e 
ce

lls
 w

ith
 IC

50
 

va
lu

es
 o

f 2
3 

an
d 

30
.5

 µ
g/

m
l, 

in
 M

CF
-7

 ce
ll 

cy
cl

e 
ar

re
st

 a
t s

ub
-G

1 
(a

po
pt

os
is

) p
ha

se
. 

Fo
r M

DA
-M

B-
23

1 
in

du
ce

d 
st

ro
ng

 a
rr

es
t 

in
 G

2-
M

[7
9,

10
7,

10
8]

M
el

as
to

m
a 

m
al

ab
at

hr
ic

um
M

el
as

to
m

at
ac

ea
e

Se
nd

ud
uk

Pu
tih

M
al

vi
di

n-
3,

5-
di

gl
uc

os
id

e
(M

CF
-7

) i
n 

vi
tr

o
In

ac
tiv

at
io

n 
of

 tu
m

ou
r s

up
pr

es
so

r g
en

es
 

su
ch

 a
s p

53
[1

51
]

M
or

in
da

 ci
tr

ifo
lia

/C
he

es
e 

fr
ui

t
Ru

bi
ac

ea
e

M
en

gk
ud

u
Da

m
na

ca
nt

ha
l,

M
CF

7 
br

ea
st

 
ca

nc
er

 ce
lls

In
du

ce
d 

ap
op

to
si

s, 
an

d 
ex

pr
es

si
on

 o
f 

ca
sp

as
e 

7 
ac

tiv
at

io
ns

 o
f p

21
, l

ea
di

ng
 to

 
th

e 
tr

an
sc

ri
pt

io
n 

of
 p

53
 a

nd
 th

e 
Ba

x 
ge

ne

[4
6]

M
or

in
ga

 o
le

ife
ra

/D
ru

m
st

ic
k

M
or

in
ga

ce
ae

Ka
ca

ng
ke

lo
Is

oq
ue

rc
et

in
 a

nd
 a

st
ra

ga
lin

M
CF

-7
 in

 v
itr

o
In

hi
bi

te
d 

M
CF

-7
 ce

ll 
lin

e 
w

ith
 8

7.
13

%
 in

 
av

er
ag

e 
at

 w
av

el
en

gt
h 

A5
70

 n
m

[4
5,

15
2]

M
ur

ra
ya

 k
oe

ni
gi

i/
Cu

rr
y 

tr
ee

Ru
ta

ce
ae

Da
un

ka
ri

, P
ok

ok
ka

r
M

ah
en

in
e,

 a
 ca

rb
az

ol
e 

al
ka

lo
id

, 
gi

ri
ni

m
bi

ne
M

CF
-7

(in
 v

itr
o)

In
du

ce
 a

po
pt

os
is

 in
 H

L-
60

 a
nd

 M
CF

-7
 b

y 
do

w
n 

re
gu

la
tin

g 
su

rv
iv

al
 ce

ll 
of

 fa
ct

or
s 

an
d 

di
st

ra
ct

in
g 

th
e 

ce
ll 

cy
cl

e 
pr

og
re

ss
io

n

[1
53

]

M
ur

ra
ya

 p
an

ic
ul

at
a/

Or
an

ge
 Je

ss
am

in
e

Ru
ta

ce
ae

Ke
m

un
in

g
(E

)-
ca

ry
op

hy
lle

ne
M

CF
-7

 (i
n 

vi
tr

o)
Cy

to
to

xi
ci

ty
 a

ct
iv

ity
 a

ga
in

st
 M

CF
-7

[7
8]

N
ep

he
liu

m
 la

pp
ac

eu
m

/R
am

bu
ta

n
Sa

pi
nd

ac
ea

e
Ra

m
bu

ta
n

Tr
yp

si
n 

an
d 

α-
ch

ym
ot

ry
ps

in
. 

di
th

io
th

re
ito

l
4T

1 
an

d 
3T

3 
ce

ll 
lin

es
In

hi
bi

tio
n 

of
 p

ro
lif

er
at

io
n 

an
d 

m
et

as
ta

si
s 

of
 tu

m
or

s e
xh

ib
ite

d 
cy

to
to

xi
ci

ty
 

(C
V 

40
%

) a
nd

 1
00

%
 in

hi
bi

tio
n 

at
 a

 
co

nc
en

tr
at

io
n 

of
 8

 µ
g/

m
L

[5
6,

15
4]

N
ig

el
la

 sa
tiv

a/
Bl

ac
k 

cu
m

in
Ra

nu
nc

ul
ac

ea
e

Jin
ta

nh
ita

m
Es

se
nt

ia
l o

il,
 th

ym
oq

ui
no

ne
M

CF
-7

(in
 v

itr
o)

N
SE

O 
na

no
 e

m
ul

si
on

 in
du

ce
d 

ap
op

to
si

s 
in

 M
CF

-7
 le

ss
en

s v
ia

bi
lit

y 
of

 th
e 

ce
ll 

an
d 

al
te

ra
tio

n 
of

 n
uc

le
ar

 m
or

ph
ol

og
y 

in
 a

 
do

se
- a

nd
 ti

m
e-

de
pe

nd
en

t m
an

ne
r

[4
4]

Or
th

os
ip

ho
n 

st
am

in
eu

s/
“c

at
 w

hi
sk

er
”

La
m

ia
ce

ae
Ja

va
 te

a/
m

is
ai

ku
ci

ng
Ro

sm
ar

in
ic

 a
ci

d
M

CF
-7

(in
 v

itr
o)

En
ha

nc
in

g 
an

ti-
pr

ol
ife

ra
tiv

e 
ac

tiv
ity

 o
f 

TM
X 

ag
ai

ns
t M

CF
-7

[1
55

]

Pa
nd

an
us

 a
m

ar
yl

fo
liu

s/
Pa

nd
an

 le
av

es
Pa

nd
an

ac
ea

e
Pa

nd
an

 w
an

gi
Pr

op
yl

en
e 

gl
yc

ol
M

CF
-7

 a
nd

 M
DA

-
M

B-
23

1 
(in

 v
itr

o)
Re

du
ce

d 
vi

ab
ili

ty
 b

y 
in

hi
bi

tin
g 

pr
ol

ife
ra

tio
n 

in
 M

CF
-7

 a
nd

 
M

DA
-M

B-
23

1

[4
1]

Ta
bl

e 
1:

 (C
on

tin
ue

d)

(C
on

td
...)

 Mainasara et al. 
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

108



Pl
an

t n
am

e/
co

m
m

on
 n

am
e

Fa
m

ily
Lo

ca
l n

am
e 

(M
al

ay
)

Ac
tiv

e 
co

m
po

un
d

Ex
pe

ri
m

en
ta

l 
m

od
el

M
ec

ha
ni

sm
 o

f a
ct

io
n

So
ur

ce

Pe
rs

ea
 d

ec
lin

at
a

La
ur

ac
ea

e
M

ed
an

gi
na

i
α

-h
um

ul
en

e
M

CF
-7

(in
 v

itr
o)

Re
le

as
e 

of
 h

ig
he

r l
ac

ta
te

 d
eh

yd
ro

ge
na

se
 

an
d 

ra
is

e 
in

 R
OS

 m
ak

in
g,

 re
su

lti
ng

 
in

 m
ito

ch
on

dr
ia

l m
em

br
an

e 
po

te
nc

y 
pe

rt
ur

ba
tio

n,
 p

or
ou

sn
es

s o
f c

el
l, 

an
d 

m
ot

iv
at

io
n 

of
 ca

sp
as

es
-3

/7

[8
0]

Pe
pe

ro
m

ia
 p

el
lu

ci
da

/P
ep

pe
r e

ld
er

Pi
pe

ra
ce

ae
Ke

tu
m

pa
ng

 a
ir

Ca
ro

to
l, 

di
ll 

ap
io

le
, p

yg
m

ae
in

(M
CF

-7
) c

el
l l

in
e 

(in
 v

itr
o)

in
hi

bi
to

ry
 co

nc
en

tr
at

io
n 

(I
C 50

) o
f 

10
.4

±0
.0

6 
µg

/m
L

[1
56

,1
57

]

Ph
al

er
ia

 m
ac

ro
ca

rp
a/

Cr
ow

n 
of

 G
od

Th
ym

el
ac

ea
e

M
ah

ko
ta

de
w

a
Ru

tin
, f

er
ri

c t
hi

oc
ya

na
te

 a
nd

 
th

io
ba

rb
itu

ri
c a

ci
d

M
CF

-7
 (i

n 
vi

tr
o)

Cy
to

to
xi

c a
ct

iv
ity

 a
ga

in
st

 M
CF

-7
 w

ith
 IC

50
 

be
tw

ee
n 

25
.5

 a
nd

 4
0.

8 
µg

/m
L

[1
58

]

Ph
yl

la
nt

hu
s p

ul
ch

er
/W

ee
d

Ph
yl

la
nt

ha
ce

ae
Ke

lu
ru

tt
an

jo
ng

, 
na

ga
bu

an
a

Tr
ite

rp
en

oi
ds

 (l
up

an
e)

M
CF

-7
 (i

n 
vi

tr
o)

Ex
hi

bi
te

d 
cy

to
to

xi
c a

ct
iv

ity
, h

 IC
50

 v
al

ue
s 

ra
ng

in
g 

7.
5–

13
.4

 µ
g/

m
L 

(1
7.

1–
30

.5
 µ

M
)

[6
5]

Ph
yl

a 
no

di
flo

ra
/m

at
ch

w
ee

d
Ve

rb
en

ac
ea

e
Pa

ci
-p

ac
N

od
ifl

or
et

in
, l

ar
yc

itr
in

, 
β-

si
to

st
er

o
M

CF
-7

 (i
n 

vi
tr

o)
An

ti-
pr

ol
ife

ra
tio

n 
an

d 
Ap

op
to

tic
 D

NA
 

fr
ag

m
en

ta
tio

n 
of

 M
CF

7 
w

er
e 

in
hi

bi
te

d 
by

 
al

l t
he

 e
xt

ra
ct

s w
ith

 IC
50

 ra
ng

in
g 

fr
om

 9
0 

to
 1

20
 µ

g/
m

L

[1
00

]

Ph
ys

al
is 

m
in

im
a/

bl
ad

de
r c

he
rr

y
So

la
na

ce
ae

Le
tu

p-
le

tu
p,

 
ru

m
pu

tm
er

an
ti

W
ith

an
on

e 
A,

 st
ig

m
as

te
ro

l a
nd

 
w

ith
af

er
in

 A
 

M
CF

 7
 in

 v
itr

o
An

ti-
pr

ol
ife

ra
tio

n 
of

 N
CI

-H
23

 b
y 

ap
op

to
si

s. 
Th

e 
in

iti
at

io
n 

of
 a

po
pt

os
is

 w
as

 
pr

op
os

ed
 to

 b
e 

fa
ci

lit
at

ed
 b

y 
ca

sp
as

e-
3,

 
p5

3 
an

d 
c-

m
yc

-d
ep

en
de

nt
 a

po
pt

os
is

 
pa

th
w

ay
s

[5
2,

96
]

Pi
pe

r n
ig

ru
m

/b
la

ck
 p

ep
pe

r
Pi

pe
ra

ce
ae

La
da

 H
ita

m
Pe

lli
to

ri
ne

M
CT

-7
 ce

ll 
lin

es
 

(in
 v

itr
o)

Cy
to

to
xi

c w
ith

 a
n 

IC
50

 v
al

ue
 o

f 
13

.0
 µ

g/
m

L
[1

59
]

Pi
pe

r b
et

le
/b

et
el

Pi
pe

ra
ce

ae
Si

ri
h,

 su
ru

h,
 

se
ur

eu
h

Ca
te

ch
in

, m
or

in
, a

nd
 q

ue
rc

et
in

H
L6

0 
an

d 
M

CF
-7

 
ce

ll 
lin

es
In

cr
ea

se
d 

in
 ca

ta
la

se
 a

ct
iv

iti
es

 a
nd

 
su

pe
ro

xi
de

 d
is

m
ut

as
e 

in
 th

e 
tr

ea
te

d 
ce

lls
 

m
ay

 a
lte

r t
he

 a
nt

io
xi

da
nt

 d
ef

en
ce

 sy
st

em

[1
59

]

Ps
id

iu
m

 g
ua

ja
va

/g
ua

va
M

yr
ta

ce
ae

.
Ja

m
bu

 B
at

u
Ca

te
ch

in
, R

ut
in

 a
nd

 Q
ue

rc
et

in
M

DA
-M

B-
23

1 
 

(in
 v

itr
o)

An
ti-

pr
ol

ife
ra

tiv
e 

ac
tiv

ity
 in

 M
DA

-s
ho

w
ed

 
th

e 
cy

to
to

xi
ci

ty
 o

f I
C 50

 o
f 4

.2
3 

µg
/m

L
[1

17
,1

60
]

Pu
ni

ca
 g

ra
na

tu
m

/p
om

eg
ra

na
te

Ly
th

ra
ce

ae
Po

ko
k 

De
lim

a
El

la
gi

ta
nn

in
s

M
DA

-M
B-

23
1 

an
d 

M
CF

-7
  

(in
 v

itr
o)

Es
ca

la
tio

n 
of

 ca
nc

er
 ce

ll 
ad

he
si

on
 a

nd
 

de
cl

in
e 

ca
nc

er
 ce

ll 
m

ig
ra

tio
n 

of
 th

e 
M

DA
-M

B-
23

1 
an

d 
M

CF
-7

 a
ls

o 
in

hi
bi

t 
ch

em
ot

ax
is

 in
 ca

nc
er

 ce
ll 

lin
es

 to
 S

DF
1α

[1
61

]

Pu
er

ar
ia

 m
ir

ifi
ca

Fa
ba

ce
ae

Da
id

ze
in

M
CF

-7
 (i

n 
vi

tr
o)

Ge
ne

 re
ac

tiv
at

io
n 

(p
16

, 
RA

Rb
et

a,
 a

nd
 M

GM
T)

, 
in

du
ce

s D
NA

 d
em

et
hy

la
tio

n

[3
0]

Pu
er

ar
ia

 lo
ba

ta
 (W

ill
de

no
w

)
Fa

ba
ce

ae
Da

id
ze

in
M

CF
-7

 (i
n 

vi
tr

o)
Ge

ne
 re

ac
tiv

at
io

n 
(p

16
, R

AR
be

ta
, a

nd
 

M
GM

T)
, i

nd
uc

es
  

NA
 d

em
et

hy
la

tio
n

[3
0]

Ra
ph

an
us

 sa
tiv

us
/w

hi
te

 ra
di

sh
Br

as
si

ca
ce

ae
Pu

tih
Ra

ph
as

at
iv

us
id

e 
A 

B,
 

ph
en

yl
pr

op
an

oi
ds

uc
ro

si
de

s 1
–7

M
DA

-M
B-

23
1 

an
d 

M
CF

-7
  

(in
 v

itr
o)

Cy
to

to
xi

ci
ty

 a
ga

in
st

 a
ll 

th
e 

te
st

ed
 ce

ll 
lin

es
, w

ith
 IC

50
 v

al
ue

s f
ro

m
 6

.7
1–

27
.9

2 
lM

.

[1
62

]

Rh
od

io
la

 ro
se

a/
go

ld
en

 ro
ot

, r
os

e 
ro

ot
Cr

as
su

la
ce

ae
Rh

od
io

lo
si

de
 a

nd
 sa

lid
ro

si
de

M
DA

-M
B-

23
1 

an
d 

M
CF

-7
  

(in
 v

itr
o)

An
tip

ro
lif

er
at

io
n 

an
d 

in
du

ci
ng

 a
po

pt
ot

ic
 

ce
ll 

de
at

h 
in

 E
R-

ne
ga

tiv
e 

an
d 

ER
-p

os
iti

ve
 

M
CF

-7
 a

nd
 M

DA
-M

B-
23

1

[9
4,

86
]

Ta
bl

e 
1:

 (C
on

tin
ue

d)

(C
on

td
...)

 Mainasara et al. 
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

109



Ta
bl

e 
1:

 (C
on

tin
ue

d)

Pl
an

t n
am

e/
co

m
m

on
 n

am
e

Fa
m

ily
Lo

ca
l n

am
e 

(M
al

ay
)

Ac
tiv

e 
co

m
po

un
d

Ex
pe

ri
m

en
ta

l 
m

od
el

M
ec

ha
ni

sm
 o

f a
ct

io
n

So
ur

ce

Sa
nd

or
ic

um
 k

oe
tja

pe
 (S

an
to

l o
r 

co
tt

on
fr

ui
t

M
el

ia
ce

ae
.

Se
nt

ie
h,

 S
en

to
Te

rp
en

oi
ds

M
CF

-7
 (i

n 
vi

tr
o)

Co
lo

ny
 fo

rm
at

io
n 

pr
op

er
tie

s o
f M

CF
 7

 
w

er
e 

in
hi

bi
te

d,
 in

du
ct

io
n 

of
 a

po
pt

os
is

 
m

ac
hi

ne
ri

es
; s

tim
ul

at
io

n 
of

 ca
sp

as
e 

3/
7 

ac
tio

ns
 a

nd
 A

 m
ito

ch
on

dr
ia

l a
po

pt
os

is
 

pa
th

w
ay

[8
9]

Sa
ng

ui
na

ri
a 

Ca
na

de
ns

is 
(b

lo
od

 ro
ot

) 
Pa

pa
ve

ra
ce

ae
Sa

ng
ui

na
ri

ne
M

CF
-7

 (i
n 

vi
tr

o)
De

cr
ea

se
s h

is
to

ne
 m

et
hy

la
tio

n 
(H

3K
4 

an
d 

H
3R

17
); 

H
M

Ti
 (G

9a
), 

in
 v

itr
o 

H
AT

i 
an

d 
de

cr
ea

se
s h

is
to

ne
 a

ce
ty

la
tio

n 

[3
0]

Sc
ur

ru
la

 fe
rr

ug
in

ea
/D

en
se

r
Lo

ra
nt

ha
ce

ae
Da

po
ng

-k
ah

oi
Le

ct
in

s
M

CF
-7

 a
nd

 M
DA

-
M

B-
23

1 
(in

 v
itr

o)
In

du
ct

io
n 

of
 a

po
pt

os
is

 b
y 

m
or

ph
ol

og
ic

al
 

ch
an

ge
s o

f a
po

pt
ot

ic
 n

uc
le

i a
nd

 D
NA

 
fr

ag
m

en
ta

tio
n 

an
d 

in
hi

bi
te

d 
th

e 
m

ig
ra

tio
n 

an
d 

co
lo

ny
 fo

rm
at

io
n

[1
04

,1
63

]

Si
ly

bu
m

 m
ar

ia
nu

m
 (m

ilk
 th

is
tle

)
As

te
ra

ce
ae

Si
lib

in
in

M
CF

-7
 (i

n 
vi

tr
o)

In
cr

ea
se

s h
is

to
ne

 a
ce

ty
la

tio
n

[3
0]

Sy
zy

gi
um

 a
ro

m
at

ic
um

/C
lo

ve
s

M
yr

ta
ce

ae
Bu

ng
ac

in
gk

eh
Be

tu
lin

ic
 a

ci
d

M
CF

-7
 (i

n 
vi

tr
o)

Ap
op

to
tic

 a
ct

iv
at

io
n 

of
 th

e 
ce

ll 
de

at
h 

m
ac

hi
ne

ry
 b

y 
in

iti
at

in
g 

ca
sp

as
es

 3
/7

 a
nd

 
pr

om
ot

e 
ch

ro
m

at
in

 co
nd

en
sa

tio
n 

an
d 

nu
cl

ea
r b

re
ak

-u
p 

in
 th

e 
M

CF
-7

[6
3]

Sa
nc

he
zi

a 
sp

ec
io

sa
/S

hr
ub

by
 w

hi
te

 
ve

in
Ac

an
th

ac
ea

e
Qu

er
ce

tin
M

CF
-7

 (i
n 

vi
tr

o)
In

hi
bi

tio
n 

ac
tiv

ity
 o

n 
H

UV
EC

 ce
lls

[1
00

]

Sc
hi

m
a 

w
al

lic
hi

i/
Ch

in
es

e 
gu

ge
r t

re
e

Th
ea

ce
ae

Ga
ta

l-g
at

al
, 

Ke
lin

ch
ip

ad
i

Ka
em

pf
er

ol
M

CF
-7

 (i
n 

vi
tr

o)
An

tip
ro

lif
er

at
io

n 
an

d 
ap

op
to

si
s b

y 
th

e 
ac

tiv
at

io
n 

of
 th

e 
ca

sp
as

e 
si

gn
al

in
g 

ca
sc

ad
e 

th
at

 in
cl

ud
es

 ca
sp

as
e-

9 
an

d 
3,

 
an

d 
PA

RP

[3
8]

St
ro

bi
la

nt
he

s c
ri

sp
us

/b
la

ck
 fa

ce
 g

en
er

a
Ac

an
th

ac
ea

e
Pe

ca
hb

el
in

g
Po

ly
ph

en
ol

s, 
ca

te
ch

in
s, 

ca
ffe

in
e

M
CF

-7
 a

nd
 M

DA
-

M
B-

23
1 

(in
 v

itr
o)

St
im

ul
at

e 
ap

op
to

si
s a

nd
 D

NA
 d

iv
is

io
n 

th
ro

ug
h 

m
ito

ch
on

dr
ia

-d
ep

en
de

nt
 p

53
 

ap
op

to
si

s p
at

hw
ay

[4
1,

65
,1

64
]

Ti
no

sp
or

a 
cr

isp
a/

H
ea

rt
-le

av
ed

, 
Ba

ta
w

al
i

M
en

is
pe

rm
ac

ea
e

Ba
ta

w
al

i o
r 

se
ru

nt
un

 o
r 

Ak
ar

Pu
ta

rw
al

i

Co
lu

m
bi

n,
 ti

no
sp

or
a 

ac
id

M
CF

-7
, M

DA
-

M
B-

23
1,

 a
nd

 3
T3

 
(in

 v
itr

o)

m
RN

A 
ex

pr
es

si
on

 le
ve

ls
 o

f a
po

pt
os

is
-

re
la

te
d 

ge
ne

s (
ca

sp
as

e-
3 

an
d 

ca
sp

as
e-

9)
 

in
du

ce
d 

by
 C

is
pl

at
in

 w
er

e 
si

gn
ifi

ca
nt

ly
 

de
cr

ea
se

d

[1
65

]

Tr
ig

on
el

la
 fo

en
um

/F
en

ug
re

ek
Fa

ba
ce

ae
H

al
ba

, k
el

ab
at

Di
os

ge
ni

n
M

DA
-M

B-
23

1,
  

(in
 v

itr
o)

Ex
pr

es
si

on
 o

f p
ro

-a
po

pt
ot

ic
 g

en
es

 
ca

sp
as

e 
-3

, c
as

pa
se

-8
, c

as
pa

se
-9

, p
53

, 
Fa

s, 
FA

DD
, B

ax
 a

nd
 B

ak
 in

 M
CF

7 
w

er
e 

in
cr

ea
se

d

[9
4,

16
6]

Ve
rn

on
ia

 a
m

yg
da

lin
a 

/B
itt

er
 le

af
As

te
ra

ce
ae

Po
ko

k 
So

ut
h 

Af
ri

ca
 

Te
rp

en
oi

ds
M

DA
-M

B-
23

1 
an

d 
M

CF
-7

  
(in

 v
itr

o)

An
ti-

pr
ol

ife
ra

tio
n 

of
 M

DA
-M

B-
23

1 
an

d 
M

CF
-7

, a
nd

 sp
ec

ifi
c G

1/
S 

ph
as

e 
st

im
ul

at
io

n 
th

at
 a

rr
es

t c
el

l c
yc

le
 in

 M
CF

-7

[1
09

]

Th
el

es
pe

rm
a 

m
eg

ap
ot

am
ic

um
/P

am
pa

 
te

a
As

te
ra

ce
ae

Te
tiu

p
Lu

te
ol

in
, a

nd
 p

he
ny

lp
ro

pa
no

id
s

M
CF

-7
 (i

n 
vi

tr
o)

In
hi

bi
tio

n 
in

 cu
ltu

re
d 

M
CF

-7
 ce

lls
[1

67
,1

68
]

Th
eo

br
om

a 
ca

ca
o/

Ca
ca

o 
tr

ee
M

al
va

ce
ae

Po
ko

k 
co

kl
at

Tr
ite

rp
en

es
, f

la
vo

no
id

s 
al

ka
lo

id
s

M
CF

-7
 (i

n 
vi

tr
o)

An
tic

an
ce

r a
ct

iv
ity

 a
ga

in
st

 M
CF

-7
 ce

lls
 a

t 
(I

C 50
=4

1.
4±

3.
3 

µg
/m

L
[1

69
]

Ty
ph

on
iu

m
 fl

ag
el

lif
or

m
e\

Ro
de

nt
 tu

be
r

Ar
ac

ea
e

Ke
la

di
T 

ik
us

Da
uk

as
te

ro
l

T-
47

d 
(in

 v
itr

o)
Cy

to
to

xi
ci

ty
 o

f R
TE

 o
n 

T4
7D

 w
ith

 IC
50

 
va

lu
e 

of
 6

32
μg

/m
L 

an
ta

go
ni

st
ic

 e
ffe

ct
 b

y 
de

cr
ea

si
ng

 S
ub

-G
1 

RT
E 

(6
3 

µg
/m

L)
 a

nd
 

TA
M

 5
 n

M
, s

ep
ar

at
el

y 
fr

om
 5

3.
19

%
 a

nd
 

44
.5

0%
 to

 3
5.

86
%

[1
70

,1
71

]

(C
on

td
...)

 Mainasara et al. 
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

110



corymbosa with IC50 value of 6.51 μg/mL in MCF-7 and IC50 value of 
2.75 μg/mL in MDA-231, Nephelium lappaceum with 100% inhibition at 
IC50 value of 8 μg/mL, Psidium guajava in MDA showed the cytotoxicity 
of IC50 of 4.23 µg/mL, Peperomia pellucida with IC50 value of 10.4 μg/mL, 
Phaleria macrocarpa with IC50 value of 25.5–40.8 μg/mL, Curcuma 
xanthorrhiza IC50 value of 1.71±0.1 μg/mL, Mangifera pajang with IC50 
value of 23 μg/mL in MCF-7 and IC50 value of 30.5 μg/mL in MDA-231 
and Phyllanthus pulcher with IC50 value of 18.9±0.7 μg/mL while most 
of the lowest activities were found in Etlingera elatior with IC50 value 
of 173.1 μg/mL in MCF-7 and IC50 value of 196.2 μg/mL in MDA-231, 
Albizia zygia with IC50 value of 83.16 μg/mL, Litsea garciae with IC50 
value of 73 μg/mL, Phyla nodiflora with IC50 value of 90–120 μg/mL, 
Moringa oleifera with IC50 value of 87.13 μg/mL, Artocarpus altilis 
exhibiting strong free radical scavenger towards DPPH with IC50 value 
of 2 μg/mL, and Amaranthus gangeticus with IC50 value of 98.8 μg/mL, 
Dendrophthoe pentandra with IC50 value of 107 μg/mL in MCF-7 and IC50 
value of 112 μg/mL in MDA-231, and Trigonella foenum and Theobroma 
cacao with IC50 value of 41.4 μg/mL.

Some of the bioactive compounds that were isolated and found to be 
responsible for the anticancer activities from these medicinal plants 
that exhibited good activity are pyranocycloartobiloxanthone A (PA), 
dihydro-artoindonesianin C, and pyranocycloartobiloxanthone B 
isolated from Artocarpus obtusus and shows strong cytotoxic activity 
against MCF-7 and MDA-MB-231 with IC50 values of 5.0μg/mL in) at 
30μg/mL concentartion and IC50 value of 2μg/ in Artocarpus altilis. 
Dentatin also isolated from Clausenaex cavata arrest MCF-7 at G0/
G1 phase and ROS was significantly elevated. Moreover, dentanin 
(DTN) significantly blocked the induced translocation of NF-kB from 
the cytoplasm to the nucleus, silver nanoparticles (AgNPs) isolated 
from Alternanthera tenella, and Coriandrum sativum inhibited cell 
migration dose-dependently after 24 h of treatment. The IC50 value of 
the AgNPs was calculated to be 42.5 Lg/mL and inhibits the MCF-7 by 
the upregulation of the p53 tumor suppressor gene expression and 
the subsequent rise in expressions of pro-apoptotic proteins such as 
caspase-3, Bax, and caspase-9, respectively. Benzoquinonoid fraction 
(BQ) isolated from hexane extract of Ardisia crispa inhibited both COX-
1 and COX-2. Amygdalin isolated from Amaranthus lividus activated 
a pro-apoptotic signalling molecule p38 mitogen-activated protein 
kinases (p38 MAPK) in Hs578T cells and induces apoptosis and also 
inhibits adhesion of breast cancer cells. Andrographolide isolated from 
Andrographis paniculata Induced apoptosis in MDA-MB-231, anti-
proliferative activity by mitochondria dependent caspase mediated 
pathway and cell cycle arrest at G2 and M. Damnacanthal isolated 
from Morinda citrifolia induced apoptosis, and expression of  caspase 
7 activation of p21, leading to the tran¬scription of p53 and the Bax 
gene. Diallyltrisulfide isolated from Allium sativum stimulates the 
lymphocytes and macrophages that  kills cancerous cells and interferes 
with tumor cells metabolism. Vernodalin isolated from Centratherum 
anthelminticum seeds inhibits cell growth of MCF-7 and MDA-MB-231 
by induction of cell cycle arrest and apoptosis, increased of reactive 
oxygen species (ROS) production coupled with a downregulation of anti-
apoptotic molecules (Bcl-2 and Bcl-xL) led to reduction of mitochondrial 
membrane potential and the release of cytochrome c from mitochondria 
to cytosol which triggered activation of caspase cascade, PARP cleavage, 
DNA damage and eventually cell death. Iaxanthone, coumarin and 
iacoumarin isolated from Lawsonia inermis Inhibites proliferation of 
tumor cell at IC50 value  of  24.85μg/ml. 1’S-1’-Acetoxychavicol acetate 
(ACA) isolated from Alpinia conchigera induced cell cycle arrest at G0/G1 
phase with IC50 values 34.0 µM to 48.0 µM. Xanthorrhizol isolated from 
the rhizome of Curcuma xanthorrhiza inhibites proliferation of MCF-7 
with an EC50 value of 1.71μg/ml and also revealed down-regulation of 
the anti-apoptotic bcl-2 protein expression. longilactone isolated from 
Eurycoma longifolia exerts a strong cytotoxic activity on MCF-7 with IC50 
of 0.53 ± 0.19 µg/ml, also induced apoptosis as evidenced by nuclear 
condensation, fragmentation and margination, and also shows activation 
of caspase-7,-8 and poly (ADP-ribose) polymerase. Eurycomanol isolated 
from Eurycoma longifolia shows cytotoxicity at  IC50 15.23±0.66μg/ml 
inMCF-7 but is less sensitive against  MCF-10A with IC50 66.31±0.47μg/Pl
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ml.  Alkenylresorcinols,  labisiaquinone A and labisiaquinone isolated 
from leaves of Labisia pumila exhibited strongest cytotoxic activity 
against MCF-7 cell line at IC50 values ˂10µm.

These plants contain other chemicals that are not isolated but 
rather suspected to be the principal agent for the anticancer 
activities these are apigenin, apigenin glycosides, luteolin, luteolin-7 
glucosides, p-coumarin, lupeol, lectins, naringin, nodifloretin, β 
silosterol, mangiferonic acid, pellitorine, kaempferol [38], curcumin, 
curcuminoids, a-turmerone, [33,37,39,40], quercetin [41,42], 
catechin, rutin [43], xanthorrhizol [40], mangiferin [44], ferric 
thiocyanate, thiobarbituric acid, isoquercetin, astragalin [45], 
damnacanthal [46], naphthoquinones [47], triterpenoids, flavonoids, 
gallic acid, gingerol [48] anonaine, isolaureline, annonamine [49], 
xanthones [50], flavonoids, stigmasterol, carotenoids, and ascorbic 
acid [51], among which many are reported for their cytotoxicity 
and chemopreventive activity against breast cancer cell that are 
promising anticancer agents and has been adapted for alternative 
cancer therapies. Many studied plants were shown to possess variable 
chemical compounds that possess a tumor suppressive activities 
and associated with potent anticancer responses, [37,40,44,51-53]. 
These compounds can be considered as promising candidates for 
the development of novel and effective pharmaceutical agents. 
Studies have shown that the chances for a plant to be bioactive are 
significantly higher when plants’ selection is done by ethnomedicinal 
approach as compared to random plant selection. It is anticipated that 
the present review can be used to validate ethnomedicinal practices 
and bioactivities of these plants.

Anticancer mechanism
1. Inhibition of lipid peroxidation as exhibited by Garcinia mongostana [54], 

Alstonia scholaris [55, 56] and Annona muricata [49, 57, 58].
2. Scavenging reactive oxygen species (ROS) as shown by Abrus 

agglutinin and Allium sativum [59, 60] and normalize n (AFP) levels 
in Allium sativum [33]. 

3. Inhibiting proliferation via the activation of caspase-3 and caspase-9, 
up-regulation of the ratio of bax/bcl-2 protein expression in Ardisia 
brevicaulis [61] Artocarpus obtusus [50, 62] Ardisia brecaulis [63], 
Carica papaya [64] Catharanthus roseus [118-119], Costus 
speciosus [121-122], Cucuma zedoaria [65], Dysoxylum cauliforum [66], 
Goniosthalamus macrophyllus [137-138], Gynura procumbens [139], 
Lawsonia inermis [56,146-147], Leea indica [148-149], Nepthelium 
lappaceum [56,156] Pandanus amarylfolius [41], Phyla nodiflora [67], 
Physalis minima [52, 78], Rhodiola rosea [68], Vernonia amygdalina 
[65] and Schima wallichi [38]. 

4. Induced mitochondrial and nuclear DNA damage like in Curcuma 
longa [33, 37]. 

5. Organelle organisation alteration, cellular plan and differentiation 
degree of cellular metabolism in Azadirachta indica [65]. 

6. Increase histone acetylation like in Allium cepa [60]. 
7. Declined in polymorphonuclear leukocyte infiltration and migration, 

reduced primary antibody synthesis and nearly inhibited the classical 
complement pathway like in Boswellia serrate [69, 70]. 

8. Cell morphological changes such as cytoplasmic shrinkage, 
condensation of nucleus and formation of membrane-bound vesicles 
in Abrus precatorius [59, 71] and Scurrula ferruginea [88, 166]. 

9. Expression levels of apoptosis-related genes (caspase-3 and 
caspase-9) Tinospora crispa [72], Andrographis panniculata  [67, 
101-102], Brassica oleraceae [63, 80, 111], Curcuma xanthorrhiza 
[73], Eucheuma cottonii [66].

Anticancer drugs destroy cancer cells by stopping growth or 
multiplication at some point in their life cycle. This paper has shown 
that the cytotoxicity of plants that downregulate the anti-apopototic 
genes such as Bax/Bcl2 (apoptosis inducing genes) that promote 
cell death, like in Artocarpus obtusus [50], rise in Bax/Bcl2 ratio to 
induce apoptotic pathway like in Dillena suffruticosa [74] also in Z. 
offinalis [48], Juglans regia [47], L. pumila [75] and T. foenum [76] and 
on the other hand, the use of pro-apopotic genes like caspases, 3, 7, 8 

and 9, and P53 has make a clear expression in in Artocarpus obtusus 
[50], C. sativum [95], G. macrophyllus [91], Persea declinata [80], 
P. minima [96], Sandoricum koetjape [89], T. foenum [94], S. 
wallichii [38], and Brassica oleracea [97]. Apoptosis and cell 
proliferation were the major biological pathway in cell death, and 
plant with highest apoptosis were A. sativum [33,60], C. sativum [98], 
Anisochilus carnosus, P. minima [52,96], Sandoricum koetjape [89], 
E. cottonii [43], C. xanthorrhiza [40], Nigella sativa [99], R. rosea [94], 
Sanchezia speciosa [100], and Ipomoea quamoclit [101], and those 
with least apoptosis were Phyla nodiflora [102], Brassica olorecea [97], 
Murraya koenigii [42], and Hydnophytum formicarum [103] while 
those plant that shows apoptosis with morphological changes includes 
E. longifolia [85], S. ferruginea [104], Syzygium aromaticum [63], 
C. longa [33,37], A. precatorius [59], and C. anthelminticum [105], 
and in cell cycle arrest, C. sativum, A. paniculata, and M. pajang arrest 
was made at G2/M [81,98,106,107], respectively, while arrest at 
S-phase was seen in Alpinia officinarum [108], sub-G1/S in Vernonia 
amygdalina [109], and reduction in G0/G1 phase with earlier increase 
in S and G2/M was observed in A. conchigera [110] and Muntingia 
calabura [111]. Finally, on the cell line used, almost all the plants were 
used against either MCF-7 or MDA-MB-231 or both.

Although the clinical trials showed that herbs were helpful against 
cancer, these outcomes require further confirmation with rigorously 
controlled trials, and many clinical trials focusing on the anticancer 
effects of herbal formulas have been conducted. Although many of 
them demonstrated that medicinal plants are helpful against cancer, 
especially useful in improving survival and quality of life in patients 
suffering from advanced cancer, the lack of controls and reporting bias 
have been severe flaws [33].

The information presented in this review aim at providing a general 
outline or descriptions of what type of mechanisms do plant extracts 
to inhibit cancer and also deliver therapeutic prove for some of the 
conventionally utilized anticancer plants. The pharmacological report 
advocates that these traditional practices are connected to the presence 
of dynamic compounds with anticancer potentials. Dissimilar plants 
have been found fighting against diverse cell lines of cancer even though 
this review only targets BC, pure chemical constituents have likewise 
been separated from these plants and established very active, still few 
numbers of pharmacological, phytochemical, and ethnomedicinal, 
examinations have been fully recognized on majority of these plants. 
Evidently, it is the time to lay more emphasis on scientific investigations 
on medicinal plants.

Anticancer drug suffers from generally inadequate efficacy and number 
of serious adverse effects in human health. These plants are commonly 
used in the conventional system of medicines in breast cancer remedies. 
Several reported works conclude that medicinal plants possess 
anticancer activities by the virtue of their active compounds, and in vivo 
and in vitro induced cancers are proved with scientific principles to 
ameliorate the cancers with use of these plant extracts. Introduction of 
apoptosis in cells in vitro can be done through different patterns. The 
typical systems are the disclosure of thymocytes to glucocorticoids. 
Other practices consist of DNA damage either by irradiation, exposure 
to drugs that prevent trypsin, topoisomerase, withdrawal of advance 
factors from growth media, cell cycle perturbation, exposure to 
inhibitors/activators of kinases or phosphatases, interloping with Ca2+ 
homeostasis, over the appearance of p53 adherents of Ced-3/ICE and 
so on.

CONCLUSION

Throughout the world, especially developing and under-developing 
countries, plants have been exploited as medicine to meet primary 
healthcare needs. There has been a great switchover in the universal 
trend of medicine selection from synthetic to herbal medicine, which 
indicates “Return to Nature.” Medicinal plants have been best known for 
millennial and are highly important all over the world as a rich source of 
therapeutic agents. It is estimated that vast majority of the population 

 Mainasara et al. 
Asian J Pharm Clin Res, Vol 11, Issue 6, 2018, 101-117

112



relies on medicinal plants for therapy against several diseases or 
disorders [174,175].

A large number of novel anticancer drugs have been discovered from 
natural products in the past, and new ones are continually being 
developed; many plant species are still used by herbalists and traditional 
practitioner healers in Malaysia for treating breast cancer, considering 
the number of new cases in breast cancer and rising epidemiology in 
Malaysia. This review reports the investigations of many researchers 
on natural plants in breast cancer medication in Malaysia that 
inhibited cell growth in both in vitro and in vivo anticancer activities. 
However, plants from a good number of families have never been 
investigated phytochemically to reveal their active compound as well 
as their mechanism of action. These include Zingiberaceae, Asteraceae, 
Fabaceae, Loranthaceae, Meliaceae, Moraceae, Amaranthaceae, 
Araceae, Solanaceae, Annonaceae, Acanthaceae, Apocynaceae, 
Liliaceae, Rubiaceae, Apiaceae, Lauraceae, and Piperaceae (in order 
of appearance) which have diverse uses in traditional medicine, 
some of the phytochemicals with potency includes Anonaine, Atisine, 
genistein, glistein, ritun, pymaein, antimycin, aspreuloside, calotoxin, 
calotropin, bauhinoxepin, bauhiniastatins, caratol, and xanthorrhizol, 
and apoptosis and cell proliferation were the major biological pathway 
in cell death [33,37,39,40] in MCF-7 and MDA-231 cell lines. The 
present study calls for further research aimed at isolating the bioactive 
compounds responsible for the observed activity, and also, toxicology 
of these plants also needs to be studied in details and also points out 
their clinical trials. These compounds could serve as novel supports in 
search for new drugs.
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