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Abstract

Background: Placental malaria has ability to upregulate prostaglandin synthesis by increasing ey-
clooxygenase-2 (Cox-2) enzyme activity. Cox-2 and prostaglandin have a role in causing uterine con-
traction and therefore can cause abortion or preterm labor. Tablet AS201-01 containing the ethyl
acetate fraction of Audrographis paniculata was tested in vivo on pregnant mice infected with Plaswodiis
berghei. AS201-01 inhibited the growth of P. bergled, increased TGF-§ expression, decreased TLR-4
expression and apoptosis index of placental tissue in P. berghed infected pregnant mice and thus pre-
vented placental malaria complications. These effects were correlated with the decrease of Cox-2 and
prostaglandin expression.

Methods: Twenty-four pregnant mice (Balb/¢) were divided into 4 groups (n=6). Mice were main-
tained at Animal Laboratory of Institute of Tropical Disease, Universitas Airlangga, Surabaya, Indone-
sia in 2016. G1 were uninfected pregnant mice, G2 untreated infected pregnant mice, G3 infected
pregnant mice treated with AS201-01, and G4 infected pregnant mice treated with DHP tablet. All
infection groups (G2-G4) were inoculated with 1x10° of P. herghei parasite on day 9 of gestation and
treated on day 11. All mice were terminated at day 15 of gestation, and placental tissue was collected.
Cytokine expression of Cox-2 and prostaglandin were evaluated using immunohistochemistry.
Results: G3 was found to have lower Cox-2 and prostaglindin expression compared to G4 and G2,
but higher compared to G1. Cox-2 and prostaglandin expression was signifieantly different among
groups (P<0.001).

Conclusion: This study demonstrates the ability AS201-01 tablets have to decrease Cox-2 and pros-
taglandin expression on placental of P. bergled infected mice and therefore eliminates the adverse ef-
fects of placental malaria.

@ @ Copyright © 2021 Peasetyo et al. Published by Tehran University of Medical Sciences
a— This work is licensed under a Creative Commons Attribution-NonCommercial 40 International license

(https:/ /ereativecommons.org/ licenses /by-ne/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.
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Introduction

alaria cases are continuing to in-

crease worldwide. WHO reported

that around 228 million malaria

cases were occurred worldwide and

405.000 deaths in 2018. Children aged under 5

yr and pregnant women are the most vulnera-

ble group affected by malaria. The 11 million

pregnant women exposed to malaria infec-

tions in 2018 delivered about 872 000 children

with low birth weight (1). Pregnant women are

particularly susceptible to malaria infection

because of immunological changes occuring

during pregnancy. During pregnancy, the

causal parasite of malaria, Plasmodinm falcipa-

rum, avoids detection by the maternal immune

system by occupying blood spaces of the
placenta (2).

The WHO recomended artemisinin-based
combination therapy for all women in the
second or third trimester of pregnancy who
have uncomplicated P. faleiparum malaria.
However, information on the safety, efficacy
and pharmacokinetics of artemisinin-based
combination therapies in pregnant women is
limited (3). Therefore, an alternative drug for
malaria that is safe for pregnant women is
urgently needed.

Andrographis  paniculata has been used in
various traditional medication systems. It has
been found to have a wide range of
pharmacological applications including anti-
inflammatory, antioxidant and antimalarial
properties among others (4-0). A. panicilata
contains several active constituents include
flavonoids, flavonoid glycosides, lactones and
diterpenes. Four lactones consists of
andrographolide, neoandrographolide,
deoxyandrographolide and 14-deoxy-11, 12-
didehydroandrographolide were isolated from
the aerial parts of _Apanicnlata (7).
Andrographolide has been found to be one of
the major active compounds found in .
panicilata. Andrographolide and its derivatives
have anti-inflammatory effects in experimental
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models asthma, stroke, and arthritis (8). They
have been shown to significantly inhibit the
expression of iINOS, Cox-2, mRNA, protein,
enzyme activity in RAW 264.7 macrophages
that are involved in anti-inflammatory activity
(9). Andrographolide also reported to have
antimalarial activity with 1Cs, value of 9.1 uM
(10). The anti-malarial properties of _A.
paniculata have since been developed into an
antimalarial tablet named AS201-01.

During pregnancy, the possibility of massive
sequestration by the plasmodium parasite on
the placenta can cause endothelial dysfunction
that affect Parasiticed Red Blood Cells
(PRBCs). The attachment results in a local
immune response by activating macrophages
(11). Decreased endothelial function results in
reduced fetal supply of nutrients and oxygen.
Plasmodium during pregnancy also results in
local or systemic responses, such as maternal
production of  cytokines for as an
inflammatory response (12). Cytokines play a
key role in the pathological mechanism of
malaria. They are a Tumor Necrosis Factor
(TNF) that is produced by macrophages.
TNF-o triggers Interferon gamma (IFN-y) to
produce other cytokines and increase
prostaglandin synthesis. Increased
prostaglandin along with an increase TNF-u
concentration in placental, is thought to cause
premature abortion and labor (13).

The Nuclear transcription factor-kappa B
(NF-»B) also plays an important role in the
regulation of proteins associated with labor
such as Cox-2. Cox enzymes can produce
prostaglandin ~ and  thromboxane  from
arachidonic acid. This enzyme has 2 isoform
units, namely Cox-1 and Cox-2, and Cox-3
variants. Cox-1 is present in several cells, and
can stimulate prostaglandin and thromboxane
production. Whereas Cox-2, is expressed in
cells related to inflammatory processes, such
as macrophages and mast cells, if these cells
are stimulated by proinflammatory cytokines
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or bacterial lipo-polysaccharides/LPS. Cox-2
can stimulate large quantities of prostaglandin
production (14).

Transforming Growth Factor B (TGF-§)
also has an important role in embryo
development (15). TGF-f is a powerful
immunosuppressant by  suppressing  the
proliferation and maturation of T, B, NK
cells, macrophage activity and as an anti-
cytokine which is a signal to stop the immune
response and inflammatory response (16).
TGF-B  regulates the immune response
because it inhibits the production of
Interferon gamma (IFN-y) and regulates
Interleukin 10 (IL-10). At the beginning of
infection, TGF-B promotes T-Helper (Th-1)
which  controls parasite growth, then
downregulates Th-1 as a response to limiting
inflammatory reactions (17).

Previous studies showed that AS201-01
tablet which contain ethyl acetate fraction of
A. panienlata was inhibited parasite P. berghe
growth and increased TGF-B expression (18).
The activation of TGF-B in placenta was
clearing the parasites and prevent the
occurence of inflaimmation and pathology that
cause adverse effects on mother and fetus
(18). TGF-B inhibits IFN- y production and
further inhibits the synthesis of prostaglandin
meaning that AS201-01 tablet possibly able to
decrease prostaglandin in accordance with its
ability to increase TGF-§ expression. A. panic-
ulata extract and andrographolide was also
known to have effects on inhibition of the
NE-»B (19). The inhibition of NF-xB will
decrease the regulation of Cox-2 and thus
decrease prostaglandin.

AS201-01 has ability to decrease Toll-Like
Receptor-4 (TLR-4) expression and apoptosis
index of placental tissue on P.berghei infected
pregnant mice (20). Placental malaria may
cause the increase of TLR-4 expressions and
apoptosis index beyond normal. Barbosa et al,
reported in vitro studies with transfected cells
that showed P. berghei NK65 iRBCs could ac-
tivate TLR-2, TLR-4, and TLR-9, leading to
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NF-xB activation. It was identified that stimu-
lation of the TLR-4 pathway by the parasite
triggers the innate immune system, causing a
local production of TNF-« (21).

The decline of TLR-4 and apoptosis index
implies that AS201-01 could inhibit NF-»«B
activation and production of TNF-u and thus
inhibits Cox-2 and prostaglandin production.
Therefore, this study aimed to determine the
impact of AS201-01 tablets on placental Cox-
2 and prostaglandin expression in P. berghei
infected pregnant mice.

Materials and Methods

Materials

A. panicnlata tablet (AS201-01) containing
ethyl acetate fraction equivalent to 35 mg of
andrographolide  was made at Institute of
Tropical Disease, Universitas Airlangga, Sura-
baya Indonesia. D-ARTEPP™ tablet (DHP
tablet) containing Dihydroartemisinin  and
Piperaquine phosphatase 40 mg/320 mg was
produced by Guilin Pharmaceutical Co., Ltd,
Guangxi, China.

Ethical approval

Permission and approval for animal studies
were obtained from Faculty of Veterinary
Medicine, Universitas Airlangga, Surabaya,
Indonesia with ethical clearance No: 560-

KE/2016.

Animals and pregnancy monitoring

Eight to twelve week-old Balb/c mice were
bred and maintained on standard animal pel-
lets and water ad libitum at Animal Laboratory
of Institute of Tropical Disease, Universitas
Airlangga, Surabaya, Indonesia in 2016. Fe-
male mice were injected with 5 IU PG600
hormone and continued injection of 5 IU
Human Chorionic Gonadotropin  (HCG)
hormone at 48 h post PG600 injection. The
female mice were then mated with male mice
in monogamous pairs. All female mice were
weighed before mating and then daily to con-
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firm successful pregnancy. The first observa-
tion of vaginal plug was considered as Gesta-
tion day 0 (GD 0) of pregnancy. Vaginal plugs
and weight gain after mating are considered
true markers for successful pregnancy (22).

Rodent malaria parasite

P. berghe: ANKA strain was originally ob-
tained from Eijkman Institute for Molecular
Biology, Jakarta. The parasite has been main-
tained at Institute of Tropical Disease, Univer-
sitas Airlangga by a combination of passage in
male Balb/c mice and cryoscopic storage.

Experimental design

Twenty four pregnant mice (Balb/c) were
divided into 4 groups, G1-G4 (n = 6). Gl
were uninfected pregnant mice. G2 were un-
treated infected pregnant mice. G3 were
infected pregnant mice treated with AS201-01
at a dose equal to 25 mg andrographolide /kg
body weight, twice daily for 4 days. G4 were
infected pregnant mice and treated by DHP
tablet at a dose equal to 1.25 mg dihydroarte-
misinin and 9.98 mg piperaquine phos-
phate/kg body weight, once a day for 3 days.
Infected groups wete inoculated with 1x10° of

P. berghei parasite on day 9 of gestation (GD 9)
intraperitoneally and were given treatments on
day 11 of gestation (GD 11). Mice were ter-
minated on day 15 of gestation (GD 15). Pla-
cental material was collected in 10% formalin.

Determination of Cox-2 and Prostaglandin

Placental material made prepared for use
with immunohistochemical methods antibody
Cox-2 and antibody prostaglandin. The
parafin blocks were stained with
immunohistochemical kit using mAb-anti
Cox-2 NOVUS NBP1-49796 to determine
Cox-2 expression and Rb mAb to
prostaglandin D ab182141 to determine
prostaglandin expression.

Cox-2 and prostaglandin expression were
calculated semi-quantitatively according to the
modified method Remmele (23), where the
index scale of Remmele immunoreactive score
(IRS) is the result of multiplying the percent-
age score and the color intensity scores of
immunoreactive cells (T'able 1). Data of each
sample is the average value of IRS, which ob-
served in different 10 felds of view at 400x
magnification.

Table 1: Semiquantitative IRS score. The result of multiplication percentage of the immunoreactive cell (A)
with color intensity score (B)

A

Score (: no positive cell

Score 1: positive cell less than 10%
Score 2: positive cell between 11-50%
Score 3: positive cell between 51-80%
Score 4: positive cell more than 80%

Score 0: no color reaction
Score 1: low color intensity
Score 2: medium color intensity
Score 3: high color intensity

Data analysis

Data  analysis was performed using
GraphPad Prism 7.0 software (GraphPad Co.
Ltd., San Diego, CA, USA). The significance
of mean difference between independent
groups was determined by using one-way
analysis of variance (ANOVA) followed by
Post hoc Dunnett’s test. The differences were
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considered to be significant at the P<0.05 lev-
el.

Result
Immunohistochemistry examination of Cox-

2 and prostaglandin expression was showed by
yellowish to brown chromogen in immunore-
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active cells (Fig. 1 and 2). There were signifi-
cant differences between the four groups in

Cox-2 and prostaglandin expression (P<(.001).

G2, the untreated infected group had the most
immunoreactive cells of any group. G3, the
AS201-01 treated group and G4, the DHP
treated group showed less Cox-2 and
prostaglandin immunoreactive cells than G2.
The mean Cox-2 expression of G3 (1.60 *
0.55) was lower than G4 (2.90 + 1.29) and G2
(4.83 £ 1.11) however, G1 (1.23 £ 0.39) had
the lowest Cox-2 expression (Fig. 3). There

were significant difference of Cox-2 expres-
sion G1 compared to G2 (P<0.001), G1 com-
pared to G4 with P value of 0.005, G2 com-
pared to G3 with P value of 0.000, G2 com-
pared to G4 with P value of 0.002 and G3
compared to G4 with P value of 0.023. There
was no significant difference between G1
compared to G3 with P value of 0.496. The
analysis results showed that Cox-2 expression
of healthy group was not different with
infected group treated with AS201-01 tablet.

Fig. 1: Cox-2 expression of all groups. Groups were uninfected pregnant mice (G1); untreated infected
pregnant mice (G2), infected pregnant mice treated with AS201-01 (G3), and infected pregnant mice treated
with DHP tablet (GG4). Positive immunoreactive cells marked with yellowish to brown chromogen (—); mag-
nification 400x; Nikon microscope

Fig. 2: Prostaglandin expression in all groups. Groups were uninfected pregnant mice (G1); untreated
infected pregnant mice (G2), infected pregnant mice treated with AS201-01 (G3), and infected pregnant mice
treated with DHP tablet (G4). Positive immunoreactive cells marked with yellowish to brown chromogen
{(—); magnification of 400x; Nikon microscope
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Fig. 3: Mean of Cox-2 expressions of placental P. berghei pregnant mice in all groups. Groups were uninfected
pregnant mice (G1); untreated infected pregnant mice (G2), infected pregnant mice treated with AS201-01
(G3), and infected pregnant mice treated with DHP tablet (G4). Data are reported as Mean + SD

The average of prostaglandin expression on
group treated with AS201-01 tablet (G3
8.510.11) was lower than group treated with
DHP tablet (G4 15.83%0.69) and untreated
group (G2 21.17%1.93).  Meanwhile,
prostaglandin expression on G4 was lower
than G2 and G1 had lowest prostaglandin
expression among others (Fig. 4). There were

251
201

154

104

Prostaglandin expression

N

Gl G2
Groups

significant differences of prostaglandin ex-
pression data analysis on G1 compared to G2
with P value of 0.004, G1 compared to G3
with P value of 0.046, G1 compared to G4
with P value of 0.004, G2 compared to G3
with P value of 0.003 and G2 compared to G4
with P value of 0.009, G3 compared to G4
with P value of 0.008.

G3 G4

Fig. 4: Mean of prostaglandin expressions of placental P. berghei pregnant mice in all groups. Groups were
uninfected pregnant mice (G1); untreated infected pregnant mice (G2), infected pregnant mice treated with
AS201-01 (G3), and infected pregnant mice treated with DHP tablet (G4). Data are reported as Mean + SD
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Discussion

This study showed that A. panicuiata tablet
significantly reduced Cox-2 and prostaglandin
expression compared to the DHP tablet on
placental of P. berghe: infected pregnant mice.
The result was in accordance with previously
reported studies. Neoandrographolide which
isolated from _A.paniculata was significantly
(P<0.05) inhibited the production of Nitric
Oxide (NO) and Prostaglandin E2 (PGE2) in
Lipopolysaccharide (LPS) stimulated
macrophages without inducing toxicity at a
concentration of 30-90uM (24). Furthermore,
the study results indicated that the anti-
inflammatory activity of neoandrographolide
possibly result from the inhibition inducible
NO synthase (iNOS) and Cox-2 expression
through inhibiting p38 mitogen-activated
protein kinase (MAPKSs) activation (24).
Meanwhile, andrographolide was suggested as
a  promising  anti-inflammatory  drug,
Andrographolide  was  suppressed  the
production of NO and PGE2 as well as the
mRNA abundance of iINOS, TNF-2, Cox-2
and IFN-§ in a dose dependent manner in
both LPS activated RAW2064.7 cells and
peritoneal macrophages. The novel molecular
signaling pathway of andrographolide to
supress inflammatory responses was identified
at activator protein (AP-1) and interferon
regulatory factor (IRF-3) pathways (25).

The decline of Cox-2 and prostaglandin
could possibly prevent the premature abortion
and labor in pregnancy malarial. Similar stud-
ies have found AS201-01 was able to increase
TGF-B and decrease TLR-4 and apoptosis
index along with its ability to inhibit P. berghe
growth (18, 20).

Pregnant women are a high-risk group when
considering malaria infections. Not only are
they more susceptible to malaria, the disease
can be more difficult diagnose the sequestra-
tion of the parasites in the placenta. Maternal
erythrocytes during pregnancy are particularly
susceptible to infection that can, in turn, cause
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chronic infection and inflammation of the pla-
centa (20). The destructive effect of malaria
infection during pregnancy has been correlat-
ed with immune activation in the placental
tissue (21).

Accumulation of the parasite on placental
tissue can lead to proinflammatory immune
responses and tissue damage. Infected placen-
ta has been shown to have an increase in in-
flammatory molecules such as TNF, IL-8 and
IL-6 (27). Cytokine NF-kB activation decreas-
es the antioxidant capacity. The presence of
inflammation causes the cell membrane phos-
pholipids to be changed by the phospholipase
A2 and this will increase the arachidonate to
be converted into prostaglandins by activation
of high Cox-2. An increasing level of Cox-2
will also lead to functional withdrawal of pro-
gesterone through interaction with progester-
one receptors, and this will increase prosta-
glandins (28).

Increased prostaglandin will activate the en-
zyme collagenase, dilation of blood vessels
and uterine contractions. Increased activation
of collagenase enzymes will lead to dilatation
of the cervical canal (29). Increased activation
of amnionic cytokines, decidua and khorion
will lead to increased apoptosis resulting in
rupture of membranes.

The presence of an external stimulant such
as TNF-u, will increase the activation of NF-
kB transcription. Due to the high activation of
NF-kB there will be an increase in Cox-2 ex-
pression, which will convert arachidonic acid
into prostaglandin. A high prostaglandin will
lead to the breakdown of cervical collagen and
an increase in estrogen and oxytocin resulting
in uterine contractions and cervical dilatation.

The antimalarial activity of AS201-01 could
possibly be due to andrographolide as one its
major constituents. Andrographolide can in-
duce reactive oxygen species (ROS)-
dependent apoptotic cell death, including su-
peroxide anions, hydroxyl radicals, oxigen sin-
glets, peroxinitrite and nitric oxide. The
mechanism was by downregulation of ROS
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production via protein kinase-C (PKC) and by
passing the synthesis of novo protein or de-
creasing  protein  stability in  post-
transcriptional. Andrographolide also causes
significant increases in catalase, superoxide
dismutase and gluthatione-s-transferase activi-
ty. 14-deoxyandrographolide and 14-deoxy 11,
12 didehydroandrographolide also perform
antioxidant activity. It is possible that, an in-
creased dose of A. panicilata extract turned an
antioxidant effect into an antimalarial effect

(30).
Conclusion

This study showed that 4. paniculata tablets
(AS201-01) decreased Cox-2 and prostaglan-
din placental expression in P. berghes infected
pregnant mice. Therefore, AS201-01 could
potentially use as an alternative drug for
malaria during pregnancy.

Acknowledgements

This study was funded by Hibah Riset
Mandat Universitas Airlangga contract No.
564/UN3.14/LT/2016.

Conflict of interest

The authors declare that there is no conflict
of interest.

References

1. WHO. World malaria report 2019. Cited from
https:/ /www.who.int/malatia/ publications/w
otld-malatia-report-2019,/en/

2. Rogerson §J]. Management of malaria in
pregnancy. Indian | Med Res. 2017; 146(3):328-
333,

3. Tarning |. Treatment of Malaria in Pregnancy.
N Engl | Med. 2016;374:981-982

4. Low M, Khoo CS, Munch G, et al. An in vitro
study of ant-inflammatory activity of standard-
ised Andrograplis paniculata extracts and pure

Available at: http://ijpa.tums.ac.ir

6.

10.

11.

12,

13.

14.

andrographolide. BMC Complement Altern
Med. 2015;15:18. doi: 10.1186/512906-015-
0525-7.

Praveen N, Poornananda MN, Abdul N. Poly-
phenol Composition and Antioxidant Activity
of Andrgraphis paniculata L. Nees. Mapana | Sci.
2014;13(4): 33-40.

Mishra K, Dash AP, Swain BK, et al. Ant-
malarial activities of Awdrographis paniculata and
Hedyatis wrymibosa extracts and their combina-
tion with curcumin, Malar . 2009; 8:26. doi:
10.1186/1475-2875-8-26.

Das P, Srivastav AK. Phytochemical Extrac-
tion and Characterization of the Leaves of i
drographis paniculata for Its AntiBacterial, And-
Oxidant, And-Pyretic and AntiDiabetic Activi-
ty. Int | Innov Res Sci Eng Technol. 2014; Is-
sue 8. DOI:10.15680,/ [JIRSET.2014.0308016
Jayakumar T, Hsiech CY, Lee ][], et al
Experimental and Clinical Pharmacology of
Andrographis paniculata and Its Major Bioactive

Phytoconstituent  Andrographolide.  Evid
Based Complement Alternat Med.
2013;2013:846740.

Niranjan A, Tewari SK, Lehri A. Biological
activities of kalmegh (Awdmgraphis paniatiata)
and its active principles-A review. Indian | Nat
Prod Resour. 2010; 1(2):125-135.

Mishra K, Dash AP, Dey N. Andrographolide:
A novel antimalarial diterpene lactone
compound from Awdragraphis paniculata and its
interaction with curcumin and artesunate. |
Trop Med. 2011;2011:579518,

Wahlgren M, Berzins I, Perlman P, et al
Characterization of the humoral immune re-
sponse in Plaswodium faliparn malaria. 11 1gG
subdlass levels of anti-P. fadiparmn antibodies in
different sera. Clin Exp Immunol. 1983; 54(1):
135-142.

Ndam NT, Deloron P. Molecular Aspects of
Plasmodiwn faliiparnm Infecion during Pregnan-
cy. ] Biomed Biotechnol. 2007;2007(5): 43785.
Rogerson §J, Hviid L, Duffy PE, et al. Malaria
in pregnancy: pathogenesis and immunity.
Lancet Infect Dis. 2007;7(2): 105-17.

Lindstrom TM, Bennett PR. 15-Deoxy-612,14-
prostaglandin j2 inhibits interleukin-13-induced
nuclear factor-ub in human amnion and my-
ometrial cells: mechanisms and implications. |

Clin Endocrinol Metab. 2005; 90(6):3534-43.

50




15.

16.

17.

18.

19.

20.

21.

22,

23.

51

Iran J Parasitol: Vol. 16, No. 1, Jan-Mar 2021, pp.43-51

Li L, Chen Y, Doan |, et al. Transforming
growth factor B-activated kinase 1 signaling
pathway critically regulates myocardial survival
and remodeling. Circulation. 2014
130(24):2162-72. doi:
10.1161/CIRCULATIONAHA.114.011195.
Abbas AK, Lichtman AH, Pilai S. Cellular and
molecular immunology. 7th ed. Philadelphia:
WB Elsevier Company; 2012,

Brabin B, Romagosa C, Abdelgalil S, et al. The
Sick Placenta—The Role of Malaria. Placenta.
2004; 25(5): 359-78.

Widyawaruyant A, Rachmad |, Viandika N, et
al. Effect of _Andwgraphis panicuiata  tablet
(AS201-01) on Transforming Growth Factor
Beta (TGE-B) expression and parasite
inhibition in mice placenta infected with
Plasmodin beghei. Bali Med |. 2018; 7(1):210-
214.

Luo W, Lin Y, Zhang |, et al. Andrographolide
inhibits the activaion of NF-kappaB and
MMP-9 activity in H3255 lung cancer cells.
Exp Ther Med. 2013; 6(3):743-6.

Prasetyo B, Ratih DN, Yustnasari, et al
Treated Plaswmodium berghei infected  pregnant
mice by Awdmgraplis paniculata tabler (AS201-
01) decreasing the TLR-4 expression and
apoptosis index of placental tissue. | Appl
Pharm Sci. 2018; 8(4):105-108.

Barboza R, Lima FA, Reis AS, et al. TLR4-
Mediated Placental Pathology and Pregnancy
Outcome in Experimental Malaria. Sci Rep.
2017; 7(1):8623.

Sharma A, Conteh §, Langhorne |, et al. Het-
erologous Infection of Pregnant Mice Induces
Low Birth Weight and Modifies Offspring
Susceptibility to Malaria. PLoS One. 2016;
11(7):e0160120.

Nowak M, Madej JA, Dziegiel P. Intensity of

Cox2 expression in cells of soft tissue

24

25.

20.

27.

28.

29.

30.

Jaldparwn  in - vitro.

fibrosarcomas in dogs as related to grade of
wmour malignancy. Bull Vet Inst Pulawy.
2007; 51(2):275-279.

Liu ], Tao Wang Z, Li Ji L, et al. Inhibitory
effects of neoandrographolide on nitric acid
and prostaglandin E2 production in LPS-
stimulated murine macrophage. Mol Cell
Biochem. 2007; 298(1-2):49-57.

Shen T, Yang WS, Su YiY, et al. AP-1/IRF-3
target anti-inflammatory activity of
andrographolide isolated from _Awdmgraphis
panicilata. Evid Based Complement Alternat
Med. 2013:2013:210736.

Kalilani-Phiri L, Thesing PC, Nyirend OM, et
al. Timing of Malaria Infection during Preg-
nancy as Characteristic Maternal, Infant and
Placental Outcomes. PLoS One. 2013; 8(9):
e74643.

Kim HP, Son KH, Chang HW, et al. And In-
flammatory Plant Flavonoid and Cellular Ac-
ton  Mechanisms. |
2004;96(3):229-45.
Condon |C, Hardy DB, Kovaric I, et al. Up-
regulation of the progesterone receptor (PR)-C
isoform in laboring myometrium by activation
of nuclear factor —xB may contribute to the
onset of labor through inhibiton of RP
function. Mol Endocrinol. 2006; 20(4): 764-75.
St Jacques B, Ma W. Role of prostaglandin E2
in the synthesis of the pro-inflammatory
cytokine interleukin-6 in primary sensory
neurons: an in vivo and in vitro study. |
Neurochem. 2011;118(5):841-854.

Zein U, Fitri LE, Saragih A. Comparative study
of antimalarial effect of sambiloto (Andmgraphis
panicilata) extract, chloroquine and artemisinin
and their combination against Plamwodinm
Acta Med Indones.

Pharmacol  Sci.

2013:45(1):38-43,

Available at: http://ijpa.tums.ac.ir




64. Activities of andrographis paniculata

ORIGINALITY REPORT

18, 12 164 O«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
www.nature.com 1
Internet Source %
www.researchsquare.com ’I
Internet Source %
Dwikora N. Utomo, Ferdiansyah Mahyudin, 1 o
0

Kukuh D. Hernugrahanto, Heri Suroto,
Muhammad Zaim Chilmi, Fedik Abdul Rantam.
"Implantation of platelet rich fibrin and
allogenic mesenchymal stem cells facilitate
the healing of muscle injury: An experimental
study on animal", International Journal of
Surgery Open, 2018

Publication
sit.tums.ac.ir 1
Internet Source %
www.jcimjournal.com 1
Internet Source %
H Samaneh Faramarz, Golamreza Dehghan, Ali 1 o
0

Jahanban Esfahlan. "Antioxidants in different



parts of oleaster as a function of genotype",
Biolmpacts, 2017

Publication

=

communitymedicine4all.com

Internet Source

(K

Lilik Herawati, Gadis Meinar Sari, Roedi
Irawan. "High Glycemic Index Diet Decreases
Insulin Secretion without Altering Akt and
Pdx1 Expression on Pancreatic Beta Cells in
Mice", Chiang Mai University Journal of
Natural Sciences, 2020

Publication

<1%

Rammohan Subramanian, Mohd. Zaini
Asmawi, Amirin Sadikun. "A bitter plant with a
sweet future? A comprehensive review of an
oriental medicinal plant: Andrographis
paniculata", Phytochemistry Reviews, 2011

Publication

<1%

Shyamash Mandal, Monoj Mukherjee, Satish
Reddy Satty, Souvik Das, Atanu Chandra.
"Occurrence of hypoalbuminemia in cases of
rhino-orbito-cererbral mucormycosis and its
relationship with the disease severity
according to staging, a tertiary care center-
based study", Asian Journal of Medical
Sciences, 2022

Publication

<1%




Renato Barboza, Flavia Afonso Lima, Aramys <1 o
Silva Reis, Oscar Javier Murillo et al. "TLR4- °
Mediated Placental Pathology and Pregnancy
Outcome in Experimental Malaria", Scientific
Reports, 2017
Publication

endidikankimia.walisongo.ac.id

Irr?ternetSource g <1 %
worldwidescience.or

Internet Source g <1 %
www.karger.com

InternetSourceg <1 %
Submitted to iGrou

Student Paper p <1 %
www.science.gov

Internet Source g <1 %

Wiwied Ekasari, Dewi Resty Basuki, Heny <1 o
Arwati, Tutik Sri Wahyuni. "Antiplasmodial ’
activity of Ethanolic extract of Cassia
spectabilis DC leaf and its inhibition effect in
Heme detoxification", BMC Complementary
Medicine and Therapies, 2021
Publication

Wen, Tao, Wenjun Xu, Lianchun Liang, <1 %

Junhong Li, Xiaorong Ding, Xiao Chen, Jianhua
Hu, Aiping Lv, and Xiuhui Li. "Clinical Efficacy



of Andrographolide Sulfonate in the
Treatment of Severe Hand, Foot, and Mouth
Disease (HFMD) is Dependent upon Inhibition
of Neutrophil Activation : Andrographolide
Sulfonate Inhibits Neutrophil Activation",
Phytotherapy Research, 2015.

Publication

antiplagiarism2014blog2.files.wordpress.com
InterneE)Sougrce g p <1 %
Yuyun lka Christina, Meyla Restia Diana, Eka <1 y
Noviya Fuzianingsih, Nurhayati et al. ’
"Hormone-balancing and protective effect of
combined extract of Sauropus androgynus
and Elephantopus scaber against E.coli-
induced renal and hepatic necrosis in
pregnant mice", Journal of Ayurveda and
Integrative Medicine, 2020
Publication
altmedrev.com
21 Internet Source <1 %
www.researchgate.net
Internet Source g <1 %
e-journal.unair.ac.id
IntgrnetSource <1 %
www.spandidos-publications.com
InternetSoEce p <1 %




Ali Akbar Ansarin. "Reader Engagement in <1
, . . U %
English and Persian Applied Linguistics
Articles", English Language Teaching,
11/28/2011
Publication
Barbara B. de Moraes, Gabriela Pasquini,
. . . . <l%
Odair Aguiar, Andréa P. B. Golllcke et al.
"Protective effects of green tea against
hepatic injury induced by high-cholesterol diet
in rats: histopathological analysis, oxidative
DNA damage and COX-2 expression",
Hepatology International, 2011
Publication
bipublication.com
Inte?netSource <1 %
www.mdpi.com
InternetSourcep <1 %
Al-Adhroey, Abdulelah H., Zurainee M. Nor, <1 o
Hesham M. Al-Mekhlafi, Adel A. Amran, and ’
Rohela Mahmud. "Antimalarial Activity of
Methanolic Leaf Extract of Piper betle L.",
Molecules, 2010.
Publication
Biébo Bihoun, Serge Henri Zango, Maminata <1 o

Traore-Coulibaly, Innocent Valea et al. "Age-
modified factors associated with placental



malaria in rural Burkina Faso", BMC
Pregnancy and Childbirth, 2022

Publication

loannis Pavlidis, Sarah J. Stock. "Preterm Birth <1 o
Therapies to Target Inflammation", The ’
Journal of Clinical Pharmacology, 2022
Publication

Lappas, M.. "The Role and Regulation of the <1 o
Nuclear Factor Kappa B Signalling Pathway in °
Human Labour", Placenta, 200705
Publication
Yan Zhang, Wei Li, Liang Zou, Yun Gong, Peng

| <l
Zhang, Shasha Xing, Hang Yang.

"Metabonomic study of the protective effect
of Fukegianjin formula on multi-pathogen
induced pelvic inflammatory disease in rats",
Chinese Medicine, 2018

Publication

atm.amegroups.com

InternetSourceg p <1 %
booksca.ca

Internet Source <1 %
bpspubs.onlinelibrary.wiley.com

IntErneptSource y y <1 %
coek.info

Internet Source <1 %




ozl ek <Tw
"Protein Kinase-mediated Decisions Between <1 o
Life and Death", Springer Science and ’
Business Media LLC, 2021
Publication
A. Shipp, G. Lawrence, R. Gentry, T. McDonald, <1 y
H. Bartow, J. Bounds, N. Macdonald, H. °
Clewell, B. Allen, C. Van Landingham.
"Acrylamide: Review of Toxicity Data and
Dose-Response Analyses for Cancer and
Noncancer Effects"”, Critical Reviews in
Toxicology, 2008
Publication
C.B.V. Andrade, L.V.A. Lopes, T.M. Ortiga- <1 o
Carvalho, S.G. Matthews, E. Bloise. "Infection ’
and disruption of placental multidrug
resistance (MDR) transporters: Implications
for fetal drug exposure", Toxicology and
Applied Pharmacology, 2023
Publication
Kirti Mishra. "Anti-malarial activities of <1 o

Andrographis paniculata and Hedyotis
corymbosa extracts and their combination
with curcumin", Malaria Journal, 2009

Publication




Muhammad Torequl Islam, Eunus S. Alj, <1 y
Shaikh Jamal Uddin, Md. Amirul Islam et al. °
"Andrographolide, a diterpene lactone from
Andrographis paniculata and its therapeutic
promises in cancer"”, Cancer Letters, 2018
Publication

Sonia Scarfl. "Ascorbic acid-pretreated quartz <1 o
enhances cyclo-oxygenase-2 expression in ’
RAW@264.7 murine macrophages", FEBS
Journal, 1/2007
Publication
f1000research.com

Internet Source <1 %
mdpi-res.com

InternFe)tSource <1 %
www.frontiersin.or

Internet Source g <1 %

Hang Zhang, Shufeng Li, Yongsheng Si, Haiwei <1 y
Xu. "Andrographolide and its derivatives: ’
Current achievements and future
perspectives", European Journal of Medicinal
Chemistry, 2021
Publication

Jonathan Chee Woei Lim. "Andrographolide <1 o

and its analogues: versatile bioactive
molecules for combating inflammation and
cancer : Andrographolide for inflammation



and cancer", Clinical and Experimental
Pharmacology and Physiology, 03/2012

Publication

Nike Hendrijantini, Mefina Kuntjoro, Bambang <1
Agustono, Ratri Maya Sitalaksmi et al.
"Human umbilical cord mesenchymal stem
cell induction in peri-implantitis Rattus
norvegicus accelerates and enhances
osteogenesis activity and implant
osseointegration”, The Saudi Dental Journal,
2023

Publication

%

Jun Liu, Zheng-Tao Wang, Li-Li Ji, Bao-Xue Ge. <1 o
"Inhibitory effects of neoandrographolide on ’
nitric oxide and prostaglandin E2 production
in LPS-stimulated murine macrophage",

Molecular and Cellular Biochemistry, 2006

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



64. Activities of andrographis paniculata

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ 1 OO Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9




