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Abstract

Lung cancer has been a disease with high fatality rate due to the high metastatic rate. One
of the most essential processes of metastasis is the ability of cancer cells to undergo the epithelial
to mesenchymal transition (EMT) which allows cancer cells to resist the programmed cell death in
a detached condition and to migrate into the surrounding organ tissue. Andrographolide has been
a promising naturally derived compound for cancer therapy due to several cytotoxic effects in
various cancer cells. Therefore, this study has demonstrated that andrographolide inhibits cell
proliferation and metastasis process in A549 human lung cancer cells. Cytotoxicity of
andrographolide on A549 and Vero cells using MTT assay showed that andrographolide decreased
the viability of A549 human lung cancer cells with IC5, value at 5.51 pg/mL, whereas it performed
non-cytotoxic against Vero normal cell lines. Furthermore, andrographolide decreased the migration
process. As the results, andrographolide is found to be a potential compound for studying its

mechanisms to further develop as cancer therapeutic drug.
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wafiludsuiisuiuansioulnsnsinladumsgm
wariaulaseasieiemaladuadguuniuin
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2.4 M3AnTeidoya

Toyauansidu mean+SD1dad A
Student’s t-test LilaAATIZIMIANLUANATING
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< 0.01
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Figure 1 Yellow crystal of andrographolide
isolated from Andrographis panicu-
lata by liquid- liquid extraction with

methanol: hexane (1:1) solvent

Lane Compounds Re
A | andrographolide (standard) | 0.51
B Isolated compound 0.51

Figure 2 TLC of (A) standard andrographolide
(B) isolated compound performed
along with a silica gel plate using
MeOH: CHCL; (1:7) solvent. The spots
were visualized under UV light at 254

nm.
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W anduainuenansueulasnsiluladdiedinig
anmesavinazate (liquid-liquid extraction) 9g
I duveaudsdimdes (U 1) uatldnananiosas
8.44

dlathansiilaszninnszuaunisuensn
NAFBUAILNATALATUIINATIA WUULK WU
wWisuiisuduueulasnslnladuinsgiu lnely

wuea : aaslswesy (1:7) 1Juigdnsnia

\ndoudl Faazusnguaunisuenaelduasansi
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Foya 'H-NMR spectrum (CDCls, 300
MHz) iflelUssuiisuiuteyasneds [9] nudndl
Snwuzvestoyafivnngiidnuaesmilouty fuy
Faaguiansiadauenldaniimezarslasiu
wulnsnslwladuians Tdnwazvnanisnmdy
voudsdmdes danslutana Ao CyHse0s fluna

luana 350.45 nSusialua [9]

Table 1 "HNMR (300 MHz, CDCL,) spectral data of andrographolide (standard) and isolated compound

o (ppm) (U in Hz)
Positions
F85/86/87 Andrographolide (standard) [9]

3 3.34 (H, brt, J = 8.1 Hz) 3.44 (1H,m,0)
12 6.85 (H, dt, / = 6.9, 1.5 Hz) 6.84 (1H, dt, J = 6.8, 1.5 Hz)
14 4.87 (H, d, J = 5.7 H2) 501 (H,d,J=61Hz)

4.38 (H, dd, J = 10.5, 6.0 Hz) 4.45 (H, dd, J = 10.2, 6.1 Hz)
v 4.17 (H, dd, J = 10.5, 2.0 Hz) 4.14 (H, dd, J =10.2, 2.0 Hz)

4.81 (H, brs) 4.87 (H, s)
o 4.54 (H, brs) 4.67 (H, s)
18 1.16 (3H, s) 1.20 (3H, s)

4.10 (H, d, J = 10.8 Hz) 411 (H, d, J=11.0 H2)
v 3.31 (H, m) 3.36 (H, m)
20 0.62 (3H, s) 0.74 (3H, s)

Figure 3 Structure of andrographolide
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Andrographolide concentration (ug/mL)

1507

Vero

1004

50

Cell viability (%)

0 T T

1 10 160
Andrographolide concentration (ug/mL)

Figure 4 (A) A549RT-eto cells were treated with andrographolide (0, 1, 5, 10 pg/mL) for 72 h. After

treatment, the morphological changes of cells and cell viability were observed under a

light microscope. (B) The ICs, of XanX against A549RT-eto cells was measured by MTT

assay. The results shown are the average of triplicates; the bar indicates standard

deviation.

NANIINARBINUI1EITaUlATASILN
lasuanananisinugadugls1Uann8a1AY
Wuduwesansiianunsadussmsiasyvonead
Sowaz 50 (inhibitiory concentration, ICs, ) AU
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Figure 5 The effect of andrographolide (3 pg/mL) on A549 cell migration by wound healing assay

at 24 hours

aswaulasnsinwlanianuduty 1.5

'
=

lulasnsureiadans Fadumnudududiluidu

< =l

Nusoiwaduzlse dUsednsanlunisdudanns

A a I3 I A )
WMABUNvaLYaaNELSIUan WUITLIaT 24 939
anIUANIinIsaauiilaseuay 33.89+1.65 du

'3 2 av vo I3 v v
wasuzSanlasuaswaulasnsinlananududu
1.5 lulasnsusieladans Insiedeunveswadnn
Wudeway 17.58+1.43 satiuaswoulasnsnlulas
a1115adudInsindsunivaawadussalan A549

a a a ) ' A v o W
WaSsuiisuduganiuaueg el tud1Aynie
afid (p < 0.001) (3UN 5) Feaeannesivauidy

299 Lee WazAeg (2010) NAnwansuaulasnsiu

o '
o N

lassanisdudanisind sun voswadugsalan
A549 wuIanswkaulasnstulanyianududy 5
lulasiuans @a1u150ann15.Aa UTI VD LTAA NI

nalnn1sanniswandeanvaalusAulul PI3K/Akt

639

[16] YBNANNRTS189IUNTITLLANINAbNVDIANS

woulasnstllanmonisannisipd eunvenwad
I oA a a a a ¥

uz15s wuandnalndu 9 Snunnunefilneates [17]

satudalimnuunaulananisAnenludsdnmeld

A Y = v & a a '

Wialidnlatenalnaisdudenisiadsunveawad

yzSslenlanety

4. g3UNaN1INAaDY
woulnsnsilasdaduaseangrindnly
Hwzaneles fszansnmlunsdudanisiadey
Yaawaduzisaan (IC,, = 5.51+0.56 lalasniuse
fiadans) uardgrssudimsindeuiivesaduzise
Tunaeanaaes uenaninuitarsueulnsnsiiv
landanudinizvesnnuduiivrowaduzise
Uon (A549 cell line) unninwadlauund (Vero

cell line) waziusednsnmaninendlnlulasn



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 4 April 2020

Hugndnwmsdutigtu dedudeyailldainns
maaﬁnmm'ﬁaﬁﬂﬂtﬂu%gaLﬁ'yaqé’fuﬁ”m%’u [4]
nsfnwnalneng 9 Wi ewaundusduugide

maly

5. inAnssuUsznA 5]
iTedldTunugavyunsidelasenis
FWeRunelaumInerdeningu Yssiannuidy
YIINT NBUITENINedevinga Usednd
QUUTZUI WA 2562 WaEYIUATUAYUUINEIUIIN
Ruselalasenuidevesanviivndiined wag
awﬁﬁmﬂa’jmmam‘uaﬁwmmam%ﬁugm ALY

a s

InerAEns umnIneIdeninga uasveveunm 4

JoyaatuayuuNdILIINUINEIYTINeR 1o]

U9EN3918 Neles WasueTens Yuenys

6. References

[1] Luo, X., Luo, W., Lin, C., Zhang, L. and Li,
Y., 2014, Andrographolide inhibits
proliferation of human lung cancer cells
and the related mechanisms, Int. J. Clin.
Exp. Med. 7: 4220-4225.

[2] Zhu, X. and Li, J.IN. 2010, Gastric
carcinoma in China: Current status and
future perspectives (review), Oncol. Lett.
1: 407-412.

[3] Marcaccini, A.M., Meschiari, C.A., Zuardi,
L.R,, de Sousa, T.S., Taba, M., Teofilo, J.M,,
Jacob-Ferreira, A.L, Tanus-Santos, J.E.,
Novaes, A.B. and Gerlach, R.F., 2010,
Gingival crevicular fluid levels of MMP-8,
MMP-9, TIMP-2, and MPO decrease after

periodontal therapy, J. Clin. Periodontol.

640

37: 180-190.

Department of Medical Sciences, Ministry
of Public Health, Thailand, 2007, Thai
Herbal Pharmacopoeia, Volume Il, Office
of Notional Buddishm Press, Bangkok.
Akhtar, M.T., Bin Mohd Sarib, M.S., Ismail,
l.S., Abas, F., Ismail, A., Lajis, N.H. and
Shaari, K., 2016, Anti-Diabetic activity and
metabolic  changes Induced by
Andrographis paniculata plant extract in
obese diabetic rats, Molecules 21(8):
E1026.

Low, M., Khoo, C.S., MUnch, G., Govindara
ghavan, S. and Suche, N.J., 2015, An in
vitro study of anti-inflammatory activity of
standardised Andrographis paniculata
extracts and pure andrographolide, BMC
Comp. Altern. Med. 15(1): 18.

Menon, V. and Bhat, S., 2010, Anticancer
activity of andrographolide semisynthetic
derivatives, Nat. Prod. Commun. 5: 717-
720.

Dai, L, Wang, G. and Pan, W. 2017,
Andrographolide inhibits proliferation and
metastasis of SGC7901 gastric cancer
cells, BioMed Res. Inter. 2017: 1-10.

Liu, Z., Law, W.K,, Wang, D., Nie, X., Sheng,
D., Song, G., Guo, K., Wei, P., Ouyang, P.,
Wong, CW. and Zhou, G.C., 2014,
Synthesis and discovery of andrographo
lide derivatives as non-steroidal farnesoid
X receptor (FXR) antagonists, RSC Adv. 4:
13533-13545.



i 28 aviuil 4 wwey 2563

215815 IMermansiazinalulad

(10]

[11]

Kaewpiboon, C., Lirdprapamongkol, K,

Srisomsap, C., Winayanuwattikun, P.,
Yongvanich, T., Puwaprisirisan, P, Svasti, J.
and Assavalapsakul, W., 2012, Studies of
the in vitro cytotoxic, antioxidant, lipase
inhibitory and antimicrobial activities of
selected Thai medicinal plants, BMC
Comp. Altern. Med. 12: 217-222.

Rajani, M., Shrivastava, N. and Ravishan
kara, M.N., 2000, A rapid method for
isolation  of  andrographolide  from
Andrographis paniculata Nees (kalmegh),
Pharm. Biol. 38: 204-209.

National Center for Biotechnology Informa
tion, 2018, Andrographolide, Available
Source: https://pubchem.ncbi.nlm.nih.go
v/compound/5318517PubChemCompou
ndDatabase;CID=5318517, May 1, 2018.
Zhao, F., He, E.Q., Wang, L. and Liu, K,
2008, Anti-tumor activities of androgra
pholide, a diterpene from Andrographis
paniculata, by inducing apoptosis and
inhibiting VEGF level, J. Asian Nat. Prod.
Res. 10: 467-473.

Hsieh, M.J., Lin, CW., Chiou, H.L., Yang, S.F.
and Chen, M.K,, 2015, Dehydroandrogra

pholide, an iNOS inhibitor, extracted from

641

[15]

[16]

(17]

Andrographis paniculata (Burm.f.) Nees,
induces autophagy in human oral cancer
cells, Oncotarget 6: 30831-30849.

Shao, F., Tan, T., Tan, Y., Sun, Y., Wu, X.
Q,

alleviates imiquimod-induced psoriasis in

and  Xu, 2016, Andrographolide
mice via inducing autophagic proteolysis
of MyD88, Biochem. Pharm. 115: 94-103.
Lee, Y.C, Lin, H.H., Hsu, C.H., Wang, C.J,
Chiang, T.A. and Chen, JH, 2010,
Inhibitory effects of andrographolide on
migration and invasion in human non-
small cell lung cancer A549 cells via
down-regulation of PI3K/Akt signaling
pathway, Eur. J. Pharm. 632: 23-32.

Istam, M.T., Ali, E.S., Uddin, S.J., Islam,
M.A., Shaw, S., Khan, LN, Saravi, S.S.S,,
Ahmad, S, S.,
Gaman, M.A., Gaman, AM., Yele, S., Das,
AK,

S.MM., Rolim, HM.L., Carvalho Melo-

Rehman, Gupta, VK,

Castro, E.SJM., Moura Dantas,
Cavalcante, AA., Mubarak, M.S., Yarla,
N.S., Shilpi, J.A.,, Mishra, S.K., Atanasov, A.G.
and Kamal, M.A., 2018, Andrographolide,
a diterpene lactone from Andrographis

paniculata and its therapeutic promises

in cancer, Cancer Lett. 420: 129-145.



