Quantitation of the antitumor Activity of Thymoquinone {TQ) against Thymoquincne (TQ)

Afrah Fatthi Salamal*, Saad Mohamed El-Gendy2, Ahmad Ahmad ABarbary3, Shabaan El-Sayed Abdel-Azez1*
1Division of Biochemistry, Chemistry Department, Faculty of Science, Tanta University, Egypt 2Department of Cancer Biology, National Cancer Institute, Cairo university,
Egypt, and 3Chemistry Department, Faculty of Science, Tanta University, Egypt
Corresponding to: Shabaan El-Sayed Abdel-Azez1* e
(Biomil2010@yahoo.com) J N o

NS D RET LY - FLA LG LT (LD

100 E rﬁ;ﬁ;}, i pep—- | § ﬁii:n [

Background: There is a growing interest in investigating the anti-tumor __ _ 80 | 100 Ty TR S e
effects of thymoquinThe aim of the present study was first to examine antiproliferative effects | | 5 = \ A . bl A, .. ...
whether Thymogquinone Has anti-neoplastic, cytotoxic or apoptotic effect on ~ (1abie 1). Cell density of hepatoma cells treated with diiferent S - | g, =f e —
hepatoma cells (Hep-G2) and lung cancer (H460) cells compared with concentrations of Thymoquinone (ug/ml), compared with that of Cisplatin g go i \.\ ] o oo Tren [aen
cisplatin. Secondly, to clarify any relationship between antineoplatic effect of (g/ml) 4 § |
thyrr_loqui_none witr_\ cytotoxicity and apoptosis via estimation of the Cell density (cell x104/ml) q’o w0  Thymoquinone([Bfml) 500 0 o g 4 & g SlPlm (A E “Taa [Sas 5 "’*’.ﬂ —
prollfgratlpn rat, using the SRP, MTT_ and_ flow cytometry assays. one (TQ), Parameter Day-1 Day-2 Day-3 Day-4 - . | = - i - v z :{m_w* S——
the bioactive constituent of the volatile oil of black seed. It is not known, gures Figures8 200 pgfm el il
however, whether their anti-tumor effects are due to apoptotic or necrotic | Control
effects. Aim: The goal of this study was to investigate the anti-neoplastic, Mean SD - - Rl — Concentrations of thymoquinone (50, 100, 200, 300 and 400 mg/ml) and cisplatin (2, 4, 16
cytotoxic or apoptotic effects using the hepatoma (Hep-G2 cells) and lung ' ' and 24 mg/ml) showed highly significant inhibition (P<0.001) of the survival of hep-G2 cells Figure 11
cancer (H460) cell lines. Methods: The anti-tumor effects of TQ was | Thymoquinone (ug/mi) by (17.7%, 35.8%, 52.8%, 67.6% and 76.1% respectively for thymoquinone and (18.5%,
measured using sulphorodamine B (SRB) cytotoxicity, MTT, and flow 25 49.3 21 196.7 2.17 294.3 3.21 489.3 2.37 32.8%, 57.5% and 71% for cisplatin in comparison to untreated cells
cytometry assays. Results: Treatment of Hep_-GZ_anq_H460 cells with T_Q (50, 50 48.3 1t 191.3 1.53" 286 2.1 305 4.2 (Figures 1-_2). | | | Incubation of HepG2 cells with 50 ug/ml of thymogquinone
100,_ 200,_ 300 and A}OOug/mI) resulted in significant decreases Iin the 100 46.3 1 184 4.9 242 5.7 223 1.3" Concentrations of thymo_qumor!e (50 100_, ZQO,_ C_%OO and 400 mg/ml) and _c;lsplatln (2, 4, 16 resulted in 89.7% of cells being in early apoptosis. In cells
prollferatlor_l ar_ld_ survival rates of Hep-G2 and H460 cells after 48 hours and 200 35 2 120 5 90 5 41 3.1 and 24 mg/ml) showed highly significant inhibition _(P<0.001) of the su_rV|vaI of H460 cells incubated with 100 and 200 ug/ml of thymogquinone, the
completely inhibited the cell growth after 72 h of treatment as compared to 300 28.3 2" 100 1.9 50 5 19 25~ by (22%, 46.3% 68.4%, 81.7% and 92% respectively for thymoquinone) and (28.3%,  hyonortions of apoptosis were 94.4 % and 955 %
the effect of C|splat|n._Interestlngly,_ the a_ntl-tumor effects of t_hese agents 400 103 10~ 30 50 20 2.0 23 05~ 47_.7%, 69% and 85%respectively for cisplatin) in comparison to the untreated cells respectively. These results indicated that, with increasing
were found to l?e me_dlated_thOl_Jgh Induction of potent apc_)ptotlc effects as Cisplatin(ug/mi) (Figures 3-4). the concentration of thymoquinone, there was a gradual
T B e e rouy |05 | a0 [ amsor | maso | waw ncrease n the tensiy of cll Staning with annexin V-TC

: i quri ; freatment 5 167 2.0™ 16.0 1.2 187 3.0™ 60 3.1 o ST EralEis reflecting increasing in apoptosis. Incubation of HepG2
as adjuvant therapy during anticancer treatments. _ RS 160 3.0 L 10 055~ cells with 4 pg/ml of cisplatin resulted in 18.4% of cells
Keywords: Thymoquinone;  Apoptosis; Cell cycle; Anti-cancer; Hep-G2 — - S - being in early apoptosis. In celis incubated with 16 and 24
cells: H460 cells 16 9.70 1.5 9.33 3.1 1.66 1.1 0.93 0.4 G~ himmp—— . . . .

’ R _ ug/ml of cisplatin, the proportions of apoptosis were 62%

24 6.0 1.0™ 533 1.77 133 0.7 0.33 0.17 o — and 76.5% respectively. Meanwhile, with increasing

Cancer is one of the major human diseases and causes considerable suffering
and economic loss Worldwide. Although considerable progress has been
made In treating cancer, the incidence and Mortality rate for most forms of
cancers still remain very high. Therefore, further research is needed for the
development of safe products for the prevention and treatment of all human
cancers (Jayaprakasam et al., 2003).

Treatment of hepatoma cells with higher concentrations of cisplatin (2, 4, 16
and 24 pg/ml) were significantly decreased the cell proliferation after 48
hours and completely inhibit the cell growth after 72 and 96 hours specially

with concentrations 16 and 24 pg/ml.

(Table 2). Cell density of H460 cells treated with different concentrations of
Thymoguinone (ug/ml), compared with that of Cisplatin (pug/ml)

=3 L=
5.0

ANKEXINE
Anngriea
5

el o 3T rod ri

4 ng/fmil 5= 16 ng/mil

T NET I IS0 L BT - FLY LG0Tl T LiOs0

EP-
ET Ex

A% 2.6%

153

1T

=3 | B =00

concentration of cisplatin, there was a gradual increase In
the intensity of cell staining with annexin V-FITC and
propidium iodide reflecting the increase of necrosis

(Figures 9 - 10).

Incubation of H460 cells with 50 mg/ml of thymoquinone for
48 hours, followed by flow cytometric analysis resulted in
22.5% of cells being In early apoptosis. Whereas, cells
treated with 100 and 200 mg/ml of thymoquinone, the
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