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Abstract

This study was aimed to examine the extract
of Kaempferia galanga L. to inhibit the expres-
sion of VEGF and Cox-2 on the chorioallantoic
membrane of embryonated chicken eggs (ECE).
This study used 24 ECE which were divided
into six groups: (C+) inoculated with solvent,
(C-, T1, T2, T3 and T4) inoculated with bFGF
60 ng then (T1, T2, T3 and T4) treated with the
extract doses of 30, 60, 90 and celecoxib 60 mg,
respectively. Expression of VEGF and Cox-2 was
observed by the immunohistochemical method.
It was concluded that the extract of Kaempferia
galanga L. can inhibit the expression of VEGF
and Cox-2 on the chorioallantoic membrane.
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Development of cancer cells was induced
by activating some growth factors such as
Vascular Endothelial Growth Factor (VEGF),
cyclooxygenase-2 (Cox-2) and tumor necrosis
factor (TNF) (Prior et al., 2004). Kaempferia
galanga L contains Ethyl p-methoxycinnamate
(EPMC), which has anti-inflammatory and anti-
angiogenesis action through tyrosine kinase
(Ekowati et al., 2015). The study was conducted
to assess these inhibitory effect of EPMC, on
Cox-2, VEGF on Choriaollantoic membrane of
embryonated eggs.
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Materials and Methods

This study was approved by the ethical commit-
tee No: 923-KE, Faculty of Veterinary Medicine,
Universitas Airlangga. Nine day old specific
pathogen free (SPF) eggs from Pusat Veteri-
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naria Farma, Surabaya. Kaempferia galanga L.
isolated from Malang, East Java. Angiogenesis
inductor used recombinant human Basic Fibro-
blast Growth Factor (bFGF) (Nako Japan Pure
Chemical Industries Ltd.) diluted with Tris-HCI
pH 7.5.

24 nine day old embroyonated eggs were
divided into six groups of 4 each. The positive
control C+ eggs were in inoculated with Tris-
HCI; the negative control eggs are inoculated
with DMSO solvent. The treatment groups T1,
T2, T3 and T4 were inoculated with EPMC at
doses of 30, 60, 90 and 120 mg in 2% DMSO
and incubated at 38°C with 60% RH for 72 hr
(Ribatti, 1997). The VEGF and Cox-2 expres-
sion were observed by immunohistochemical
methods (Purnama et al., 2019).

Results and Discussion

Observation of VEGF and Cox-2 expression was
carried out on brownish-looking endothelial
cells. The expression was caused by an antigen
reaction with VEGF and Cox-2 antibodies as
markers. The results (Table I) showed significant
(p<0.05) on VEGF expression after being inocu-
lated with (T2) Kaempferia galanga L dose of 60
mg. Cox-2 expression was significant (p<0.05)
after being inoculated with (T'1) Kaempferia

galanga L dose of 30 mg.

The VEGF expression shows a brown-
ish color in the cell cytoplasm that binds to the
complex with VEGF receptor ligands (Chen
et al., 2016). The VEGF receptor bonds with
specific ligands occur in the transmembrane
domain and cytoplasm. The VEGF receptor is
an inductor of angiogenesis and regulates the
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Table I. Mean and standard deviation of the VEGF and
Cox-2 expression

Mean+SD
Treatments
VEGF Cox-2

C- 48.609+9.34 69.609+9.73
C+ 26.60°+4 .44 35.40°+4.32
T 23.40~+4.28 25.40°+3.05
T2 17.40°°+5.32 16.20°+4.09
T3 13.80:+3.29 15.80°+5.13
T4 11.85°+2.77 13.60°+9.99

Different superscripts in the same column indicate signifi-
cant differences among treatments (p<0.05)

integrity of the endothelium. Some of VEGF
compounds inhibit endothelium formation and
decrease angiogenesis (Di Marco et al., 2009).

One of the factors that trigger the growth
of angiogenesis when tumors occur, namely
VEGF which initiates the formation of blood
vessels (Red-Horse and Ferrara, 2006). Ethyl
p-methoxycinnamate acts to inhibit angiogen-
esis i) decreasing VEGF expression. Quercetin
and Ethyl p-methoxycinnamate contained in
Kaempferia galanga L inhibits angiogenesis and
tumor necrosidfactors. Quercetin can suppress
tumor growth in vitro and in vivo acting as a
barrier to the activity of tyrosine kinase (Kubo
et al., 2004).

Other active compounds in Kaeempferia
galanga L extracts such as alpha sitosterol,
silymarin, 4-hydroxy-4-methyl-2-pentanone,
quercetin and resveratrol are considered to have
anticancer activities through a mechanism of
signal transduction, inhibiting cell cycle, apopto-
sis, andinhibiting metastasis (Umar et al., 2012).
Resveratrol and quercetin at a concentrations of
100 pg/ml were able to inhibit the proliferation
of angiogenesis, migration of endothelial cells,
and formation of intima vascular layers (Igura
et al., 2001). Silymarin was developed as a cyclo-
oxygenase-2 (Cox-2) enzyme inhibiting agent.
This compound reduces the number of Human
Vascular Endothelial Cells (HUVEC) at levels of
50 pg/ml (Tosetti et al., 2002).

The compounds contained in Kaempferia
galanga L extract can inhibit Cox-2 activity
induced by bFGF angiogenic agents. Flavonoid

extract from Kaempferia galanga L decreased
VEGF receptor (VEGFR2) through barrier
activity from Matrix MEallo Proteinase (MMP),
tyrosine kinase, and Cox-2 (Masferrer et al.,
2000; Hamid et al., 2018).

Summary

Kaempferia galanga L EPMC extract at 60 mg
can inhibit VEGF expression in chorioallantoic
membrane blood vessel endothelial cells induced
by bFGF. A minimum dose of 30 mg can inhibit
Cox-2 expressiof} There was no significant
difference in the administration of extracts of at
the dosage of 90 mg with celecoxib 60 mg.

Acknowledgment

The authors acknowledge The Institute of
Research and Innovation, Universitas Airlang-
ga for providing fund support to carry out this
study.

References

Chen, L., Li, Z.Y.,, Xu, S.Y., Zhang, X.J., Zhang, Y., Luo, K. and
Li, W.P. (2016) Upregulation of miR-107 inhibits glioma angio-
genesis and VEGF expression. Cell. Mol. Neurobiol. 36(1):
113-120.

Di Marco, G.S., Reuter, S., Hillebrand, U., Amler, S., Kénig,
M., Larger, E. and Brand, M. (2009) The soluble VEGF recep-
tor sFit1 contributes to endothelial dysfunction in CKD. J. Am.
Soc. Nephrol. 20(10): 2235-2245.

Ekowati, J., Hardjono, S. and Hamid, I.S. (2016) Ethyl p-meth-
oxycinnamate from Kaempferia galanga inhibits angiogenesis
through tyrosine kinase. Universa. Med. 34(1): 43-51.

Hamid, 1.S., Aksono, E.B., Sukmanadi, M. and Purnama,
M.T.E. (2018) Antiangiogenesis activity test of tin leaf (Ficus
carica L.) on the number of blood vessels and VEGF expres-
sion of choricallantoic membrane of embryonated chicken
eggs. Eur. J. Oncol. Pharm. 1(4): e00007.

lgura, K., Ohta, T., Kuroda, Y. and Kaji, K. (2001) Resvera-
trol and quercetin inhibit angiogenesis in vitro. Cancer letters.
171(1): 11-16.

Kubo, I., Nihei, K.I. and Shimizu, K. (2004) Oxidation products
of quercetin catalyzed by mushroom tyrosinase. Bioorg. Med.
Chem. 12(20): 5343-5347.

Masferrer, J.L., Leahy, K.M., Koki, A.T., Zweifel, B.S., Settle,

S.L., Woerner, B.M. and Seibert, K. (2000) Antiangiogenic and
antitumor activities of cyclooxygenase-2 inhibitors. Cancer

Res. 60(5): 1306-1311.
Prior, B.M., Yang, H.T. and Terjung, R.L. (2004) What makes

vessels grow with exercise training?. J. App. Physiol. 97(3):
1119-1128.

The Indian Veterinary Journal (September, 2019) 81




Kaempferia galanga L. Inhibiting Effect on ...

Purnama, M.T.E., Rahmaningtyas, |.H., Pratama, A.R., Pras-
tika, Z., Kartikasari, A.M. and Cahyo, N.P.D. (2019) Tadpole
serum activity (Rana catesbeiana) in caspase-3 as a marker
of the role of apoptosis and total cytotoxic T lymphocytes in
Albino rats epithelial cells induced by neoplasia, Vet World.
12(1): 63-67.

Red-Horse, K. and Ferrara, N. (2008) Imaging tumor angio-
genesis. J. Clin. Investig. 116(10): 2585-2587.

Ribatti, D., Gulandris, A., Bastaki, M., Vacca, A., Lurlaro, M.,

Roncali, L. and Presta, M. (1997) New Model for the study
of Angiogenesis and Antiangiogenesis in the Chick Embryo

Chorioallantoic Membrane. The Gelatin Sponge/Chorioallan-
toic Membrane Assay, J. of Vascular Res. 34 : 4565-463.

Tosetti, F., Ferrari, N., De Flora, S. and Albini, A. (2002) ‘Angi-
oprevention’: angiogenesis is a common and key target for
cancer chemopreventive agents. FASEB J. 16(1): 2-14.

Umar, M.I., Asmawi, M.Z., Sadikun, A., Atangwho, |.J., Yam,
M.F., Altaf, R. and Ahmed, A. (2012) Bioactivity-guided iso-
lation of ethyl-p-methoxycinnamate, an anti-inflammatory
constituent, from Kaempferia galanga L. extracts. Mol. 17(7):
8720-8734.

82 The Indian Veterinary Journal (September, 2019)




Kaempferia galanga L. Inhibiting Effect on Vascular Endothelial
Growth Factor (VEGF) and Cyclooxygenase-2 (Cox-2)

Expression on Endothelium of Chorioallantoic Membrane

ORIGINALI

TY REPORT

6.,

SIMILAR

Sy 1% 1%

ITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

e-sciencecentral.org

Internet Source

1o

o

WWwWw.science.gov

Internet Source

1o

e

www.irog.net

Internet Source

1o

=

pubs.sciepub.com

Internet Source

1o

£l

scholarbank.nus.edu.sg

Internet Source

1o

T. K. Lim. "Chapter 18 Kaempferia galanga",
Springer Science and Business Media LLC,
2016

Publication

1o

=0

Submitted to Universitas Airlangga
Student Paper

1o




Exclude quotes Off Exclude matches Off
Exclude bibliography On



Kaempferia galanga L. Inhibiting Effect on Vascular Endothelial
Growth Factor (VEGF) and Cyclooxygenase-2 (Cox-2)
Expression on Endothelium of Chorioallantoic Membrane

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ O Instructor

PAGE 1

PAGE 2

PAGE 3




	Kaempferia galanga L. Inhibiting Effect on Vascular Endothelial Growth Factor (VEGF) and Cyclooxygenase-2 (Cox-2) Expression on Endothelium of Chorioallantoic Membrane
	by Iwan Sahrial Hamid

	Kaempferia galanga L. Inhibiting Effect on Vascular Endothelial Growth Factor (VEGF) and Cyclooxygenase-2 (Cox-2) Expression on Endothelium of Chorioallantoic Membrane
	ORIGINALITY REPORT
	PRIMARY SOURCES

	Kaempferia galanga L. Inhibiting Effect on Vascular Endothelial Growth Factor (VEGF) and Cyclooxygenase-2 (Cox-2) Expression on Endothelium of Chorioallantoic Membrane
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor




