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

Endothelium of Chorioallantoic Membrane

Iwan Sahrial Hamid1, Juni Ekowati and Muhammad Thohawi Elziyad Purnama
Department of Veterinary Pharmacology, Faculty of Veterinary Medicine, Universitas Airlangga, Surabaya 60115, Indonesia.

(Received : March, 2019 107/19    Accepted : May, 2019)

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.
Key words: Kaempferia galanga L, VEGF,
Cox-2, celecoxib
 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-in ammatory 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.

Materials and Methods
This study was approved by the ethical commit-
tee No: 923-KE, Faculty of Veterinary Medicine,
Universitas Airlangga. Nine day old speci c
pathogen free (SPF) eggs from Pusat Veteri-

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-HCl
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-
HCl; 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 38oC 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 signi cant
(p<0.05) on VEGF expression after being inocu-
lated with (T2) Kaempferia galanga L dose of 60
mg. Cox-2 expression was signi cant (p<0.05)
after being inoculated with (T1) 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
speci c ligands occur in the transmembrane
domain and cytoplasm. The VEGF receptor is
an inductor of angiogenesis and regulates the

1Corresponding author: Email : iwan-s-h@fkh.unair.ac.id
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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 by decreasing VEGF expression. Quercetin
and Ethyl p-methoxycinnamate contained in
Kaempferia galanga L inhibits angiogenesis and
tumor necrosis factors. 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 Kaempferia
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, and inhibiting metastasis (Umar et al., 2012).
Resveratrol and quercetin at a concentrations of
100 μg/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 μg/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 Metallo 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 expression. There was no signi cant
difference in the administration of extracts of at
the dosage of 90 mg with celecoxib 60 mg.
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Abstract
The present paper provides an account of gross
and histopathological observations of viper
snake envenomation in a cat.
Key words: cat, envenomation, histopathology,
snakebite
 Snakes and snakebites have been exten-
sively studied because of the diversity of these
species and venom. Annually, more than one
lakh animal deaths occur as a result of venomous
snake bites (Banga et al., 2009). Eventhough, the
problems associated with the poisonous snakes
are more frequent in domestic animals, it is less
common in cats as they avoid snakes (Sandhu
and Brar, 2009).

Materials and Methods
A two year old male non-descript cat carcass
was presented for post-mortem examination
in the Department of Veterinary Pathology,
College of Veterinary and Animal Sciences,
Mannuthy with a clinical history of restless-
ness, salivation and death. A detailed necropsy
was conducted, gross lesions were recorded and

representative tissue samples were collected in
10% neutral buffered formalin. Tissue sections
were routinely processed and paraf n embedded
tissues were sectioned at 5µ and stained with
Haematoxylin and Eosin (Luna,1972).

Results and Discussion
A detailed necropsy examination revealed a
small wound with oedema and haematoma
on the medial aspect of right thigh region. On
removal of the skin in the area there was oedema
and degeneration of subcutaneous muscle (Fig.
1). Grossly, lung showed congestion, oedema and
subpleural haemorrhages, liver was enlarged
and congested. Subepicardial suffusions were

1Corresponding author: Email: smsvet06@gmail.com Fig. 1. Haematoma formation around snake bite wound
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