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Cytotoxic Profiling of Some Compounds of Natural Origin against HepG2

Liver Cancer Cell Line in-vitro
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Abstract: Cancer is so far a national and international health problem. WHO reports showed constant rates of mortality caused by
various types of cancer through the years 1950-2000. There is a wide gap between the disease incidence (0.16%), disease burden
(5.6%) and the mortality caused by cancer (12.5%) worldwide. These gaps denote clearly the lack of effective treatment for cancer
compared to other mortality causes. Despite the availability of several anticancer agents, the treatment of cancer remains medical
hurdle in the developed and developing countries. Discovery of natural products with potential anti cancer activity is very initiative
trend in countries with rich botanical flora.  Liver cancer is very serious solid tumor which is highly abundant in areas endemic with
hepatitis viruses such as middle and Far East. Herein, we have assessed the cytotoxic characteristics of several natural molecules
(cerulinin, chrysin, honikiol, limonin, mevinolin, resveratrol, salicin, retinol, ascorbic acid and calciferol) against HepG2 liver solid
tumor cell line.  After exposure to serial concentrations of the test compounds for 72 h, SRB-u assay was undertaken and viability
assessment was performed via fitting to Emax model to identify the cytotoxicity parameters such as, IC50 and resistant fraction

(R-value).

pg/ml.
moderate potency with IC50 ranging from 5-10 pg/ml.

Most of tested compound showed sort of cytotoxic effects against HepG2 cell line with IC50's ranged from 1.1 to 33.1
Cerulinin and mevinolin showed the highest potency with 1C50 less than 5 pg/ml.
Ascorbic acid was weak cytotoxic agent against HepG2 cell line.
salicin and retinol failed to exert any cytotoxicity against liver cancer cell line in-vitro.
moderate potency (except chrysin) showed low resistant fraction in HepG2 liver cancer cell line.

Chrysin, honikiol and resveratrol showed
Limonine,
Impressively, molecules of potent and
In conclusion, our data showed

wide range of variable efficacy of several molecules of natural origin against liver solid tumor.

Key Words: Anti-cancer screening, L cytotoxicity, Liver cancer, Natural products

1. Introduction

Natural products from plants have been valuable sources
for anticancer drug discovery (Schwartsmann et al., 2002). A
screening program was initiated by Leven et al. (1979) that
identified many antibacterial antifungal, antiviral, antiparasitic,
and other pharmacologically active substance activities in
higher plants (Jang et al., 1997).

Traditionally, resveratrol of red grape wine was considered
as general anti-aging material with classical antioxidant
properties due to its polyphenolic composition (Yao et al.,
2009). Further studies revealed anti-inflammatory, vascular
endothelial protective and lipid metabolism enhancement
effects for Resveratrol.  Resveratrol has been found to
interfere  with  the  expression/activity — of  several
inflammatory/immunoregulatory cytokines and enzymes such
as cycloxegenase, TNF-o, NF-kB, INF-y and IL-1, IL-4 and
IL-6 (Han et al., 2008). Cancer preventive property of
resveratrol has been attributed mainly due to its antioxidant
anti-inflammatory/immunoregulatory profile (Yang et al.,

2009). In addition, several reports have indicated potential
anti-proliferative or anti-cancer effect of resveratrol per se
against many types of human cancers (Alfaras et al., 2009; Cui
etal., 2010 ; Cui et al., 2010 ; Gagliano et al., 2010).
Resistance of solid tumor to anticancer treatment has been
attributed currently to pharmacokinetic reasons rather than
resistance at the cellular level. Anticancer agent need to be
introduced to each single tumor cell in a cytotoxic
concentration to generate tumor killing effect (Tredan et al.,
2007; Hicks et al., 2003). This study aim to measure the
activities of some natural compounds as anticancer (liver).

2. Materials and Methods

2.1. Chemicals and drugs

Pure compounds were purchased from Sigma Chemical
Co. (St. Louis, MO). RPMI-164 media, fetal bovine serum
and other cell culture materials were purchased from AATC
(Houston, TX). Other reagents were of the highest analytical
grade.
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Fig.1. HepG2 monolayer culture at 70-80% confluent ratio.

D-R curve of resveratrol in HepG2 cell line
D-R curve of Cerulinine in HepG2 cell line
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Fig.2. The effect of natural compounds on the dose response curve (D-R) of HepG; liver cancer cells.
Table 1. Effect of natural compounds on the cytotoxicity parameters of Hep G2 cell line.
Compounds . . L. . L .
Resveratrol Cerulinine chrysin Honikiol Limonene Mevinolin Salicin VITA Vit-C VitD
Parameter
c 8.93+0.12 2.97+0.15 8.70+2.65 4.60+0.35 1.06+0.12 | 3310+2.36  10.04+1.83
- - -
pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml
Resistance
4.70£0.23% 0.00£0.00 % 16.93+16.93% 0.00£0.00 % >100% 3.74+167 % >100% >100%  027402%  0.00£0.00%
Fraction




2.2. Cell culture

Human hepatocellular cancer cell line (HepG-2) was
obtained from the Vaccera (Giza, Egypt). Cells were
maintained in RPMI-1640 supplemented with 100 pg/mL
streptomycin, 100 units/mL  penicillin and 10% heat
-inactivated fetal bovine serum in a humidified, 5% (v/v) CO,
atmosphere at 37°C (Fig. 1).

2.3. Cytotoxicity assays

The cytotoxicity of crude extract and the fractionated
compounds was tested against HepG-2 cells by SRB assay as
previously described (Skehan et al., 1990). Exponentially
growing cells were collected using 0.25% Trypsin-EDTA and
plated in 96-well plates at 1000-2000 cells/well. Cells were
exposed to each test compound for 72 h and subsequently
fixed with TCA (10%) for 1 hat 4°C.  After several washings,
cells were exposed to 0.4% SRB solution for 10 min in dark
place and subsequently washed with 1% glacial acetic acid.
After drying overnight, Tris-HCI was used to dissolve the
SRB-stained cells and color intensity was measured at 540 nm
(Skehan et al., 1990).

2.4. Data analysis
The dose response curve of compounds was analyzed

using Emax model (Eg. 1).
7[[)] ] +R
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(Eq. 1)
Where R is the residual unaffected fraction (the resistance
fraction), [D] is the drug concentration used, Kd is the drug
concentration that produces a 50% reduction of the maximum
inhibition rate and m is a Hill-type coefficient. 1Cs was
defined as the drug concentration required to reduce
fluorescence to 50% of that of the control (i.e., Kq = ICso when
R=0 and Ej« =100-R) (Al-Abd et al., 2008).

3. Results and Discussion

Cerulinine, Vit D and Honkiol were showed moderately
active as single agent for the liver cancer.

Mevenoline was moderately active as single agent for the
liver cancer (Table 1, Fig. 2).

Vitamin A and C were showed weak activities for liver
cancer.

Additionally, to study the effect of RES on the cytotoxic
profile of two corner stone chemotherapeutic agents (Table 1)
(Fig. 2) for 72 h incubation peroid.

Several studies have demonstrated that mixtures in extracts
from herbal medicines had an anticancer potential in vitro or in

vivo (Bonham et al., 2002; Hu et al., 2002; Chen et al., 2005;
El-Shemy, et al., 2007).  Aqueous extracts from willow (Salix
sp.; Saliceae) leaves prevented proliferation of three cancer cell
types acute myeloid leukemia (AML), acute lymphoblastic
leukemia (ALL) and Ehrlich ascites carcinoma cells (EACC;
El-Shemy et al., 2007). Alcohol extractsof Ganoderma
lucidum (Hu et al., 2002) induced apoptosis in MCF-7 human
breast cancer cells. Three of ten sesquiterpene lactone
compounds from \ernonia chinenesis were active against
P-388 and A-549 tumor cell lines (Chen et al., 2005).
Therefore, the complex mixtures in crude extracts may be
more effective than single purified compounds.

The safety profile of Mevinolin (MVN) both in
experimental and clinical stages are encouraging further
clinical trials for the treatment of various types of tumors.
The dose of MVN suggested for anti-cancer treatment is
believed to be clinically safe 6,7. Therefore, very high doses
of MVN administered every four hours to patients have been
found very tolerable (Holstein et al., 2006). MVN and other
natural statins are believed to be better treatment option for
cancer than synthetic statins (Ahn et al., 2008). MVN was
shown to be a clinically safe drug of natural origin that is
known to inhibit the HMGCo-A reductase activity and
interfere with steroidogenesis (Kumari et al., 2009).  In future,
gene silencing studies would be recommended to understand
the exact mechanism of different compounds on HepG-2 cell
line.

Acknowledgement
This research was fully funded by grants from the National
CFIDS Foundations Inc, Needham, MA 02492-3931, USA.

References

Ahn K.S. Sethi G, Aggarwal B.B. (2008): Reversal of
chemoresistance and enhancement of apoptosis by statins
through down-regulation of the NF-kappaB pathway.
Biochem Pharmacol, 75: 907-13.

Al-Abd AM., Lee JH., Kim S.Y.,, Kun N., Kuh H.J. (2008):
Novel application of multicellular layers culture for in situ
evaluation of cytotoxicity and penetration of paclitaxel.
Cancer Sci, 99: 423-31.

Alfaras 1., Perez M., Juan M.E., Merino G, Prieto J.G et al.
(2010): Involvement of breast cancer resistance protein
(BCRP1/ABCG2) in the bioavailability and tissue
distribution of trans-resveratrol in knockout mice. J Agric
Food Chem, 58: 4523-4528.

Brisdelli F., D’Andrea G, Bozzi A. (2009): Resveratrol: a
natural  polyphenol with multiple chemopreventive
properties. Curr Drug Metab., 10: 530-546.



Chen X., Zhan Z.J., Zhang X.W. et al (2005): Sesquiterpene
lactones with potent cytotoxic activities from \ernonia
chinensis. Planta Med., 71:949-954.

CuiJ,, SunR., YuY., Gou S., Zhao G (2010): Antiproliferative
effect of resveratrol in pancreatic cancer cells. Phytother Res,
24: 1637-1644.

Cui X, Jin Y., Hofseth A.B., Pena E., Habiger J. (2010):
Resveratrol suppresses colitis and colon cancer associated
with colitis. Cancer Prev Res (Phila), 3: 549-559.

El-Shemy H.A., Aboul-Enein A.M., Aboul-Enein K.M.
(2007): Willow leaves’ extracts contain Anti-tumor agents
effective against three cell types. Plos One, 2(1): e178.

Gagliano N., Aldini G, Colombo G, Rossi R., Colombo R.
(2010): The potential of resveratrol against human gliomas.
Anticancer Drugs, 21: 140-150.

Han J., Liu W,, Bi Y. (2008): Advances in resveratrol studies.
Sheng Wu Gong Cheng Xue Bao, 24: 1851-1859.

Hicks K.O., Pruijn F.B., Sturman J.R., Denny W.A., Wilson
W.R. (2003): Multicellular resistance to tirapazamine is due
to restricted extravascular transport: a pharmacokinetic/
pharmacodynamic study in HT29 multicellular layer
cultures. Cancer Res, 63: 5970-5977.

Holstein S.A., Knapp H.R., Clamon GH., Murry D.J., Hohl
R.J. (2006): Pharmacodynamic effects of high dose
lovastatin in subjects with advanced malignancies. Cancer
Chemother Pharmacol, 57: 155-64.

Jang M., Cai L., Udeani GO., Slowing K.V, Thomas C.F.
(1997): Cancer chemopreventive activity of resveratrol, a
natural product derived from grapes. Science, 275: 218-220.

Kumari H.P,, Naidu K.A., Vishwanatha S., Narasimhamurthy
K., Vijayalakshmi G. (2009): Safety evaluation of Monascus
purpureus red mould rice in albino rats. Food Chem Toxicol,
47:1739-1746.

Leven M., Berghe V.D., Martins F., Vlietinck A.J., Lammas E.
(1979): Screening of higher plants for biological activities, 1.
Antimicrobial activity. J. Med. Plant Res., 36: 311-321.

Marques F.Z., Markus M.A., Morris B.J. (2009): Resveratrol:
cellular actions of a potent natural chemical that confers a
diversity of health benefits. Int J Biochem Cell Biol., 41:
2125-2128.

Resveratrol. Monograph. (2010): Altern Med Rev, 15:
152-158.

Schwartsmann G, Ratain M.J., Cragg GM., Wong J.E., Saijo
N., Parkinson D.R., Fujiwara Y., Pazdur R., Newman D.J.,
Dagher R., Di-Leone L. (2002): Anticancer drug discovery
and development throughout the world. J. of Clinical
Oncology, 20(18): 47S-59S.

Skehan P. et al. (1990): New colorimetric cytotoxicity assay for
anticancer-drug screening. J Natl Cancer Inst, 82, 1107-12.
Tredan O., Galmarini C.M., Patel K., Tannock I.F. (2007):
Drug resistance and the solid tumor microenvironment. J

Natl Cancer Inst, 99: 1441-1454.

Yang L., Wang Y., Lv T.J., Zhou L.Q., Jin, J. (2010): Effects of
clinically effective dose of lovastatin on prostate cancer PC3
cells. Beijing Da Xue Xue Bao, 42, 391-5.

Yao C.J. et al. (2006): Dramatic synergistic anticancer effect of
clinically achievable doses of lovastatin and troglitazone. Int
J Cancer, 118: 773-9.



	Key Words: Anti-cancer screening, L cytotoxicity, Liver cancer, Natural products
	1. Introduction

