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Introduction:
  Pomegranate (punica granatum, punicaceae), 
native to Persia, is an edible fruit cultivated in 
Mediterreanean countries and some parts of the 
United States (1).
    The pomegranate fruit has long been known in 
different countries with ancient cultures for its 
medical purposes (2). Pomegranate fruits are widely 
consumed fresh and in beverage forms as juice 
(3). Commercial pomegranate juice shows potent 
antioxidant (4) and antiatherosclerotic (5) properties 
attributed to its high content of polyphenols, including 
ellagic acid in its free and bound forms, gallotannins, 
and anthocyanins and other flavonoids (3).
   The most abundant of these polyphenols is 
punicalagin, an ellagitannin implicated as the 
bioactive constituent responsible for >50% of the 
potent antioxidant activity of the juice (3). 
     Punicalagin is abundant in the fruit husk and, 
during processing, is extracted into pomegranate 
juice in significant quantities reaching levels of 
> 2g/L juice (3). Pomegranate peel extracts were
shown to possess significant antioxidant activity in
various models of cell lines (6). An extract of the
pomegranate peel was fed to rats, which were then

exposed to carbon tetrachloride, a toxic chemical. 
The pomegranate extracts help to protect the rats’ 
livers from the toxic effects of carbon tetrachloride 
(6). The extract was evaluated for the antitumor 
promoting effects, especially involving topical 
application against skin tumors. The Wisconsin 
researchers concluded that animals pretreated with 
pomegranate fruit extract showed 70% less tumor 
incidence compound to animals that did not receive 
it (7), the study authors believe that their results 
provide “clear evidence that pomegranate fruit 
extract possesses anti skin promoting effects and 
may possess chemopreventive activity “in a wide 
range of tumor models” (7). 
  In view of this, the present study was aimed to 
evaluate, for the first time, the effects of the aqueous 
extract of punica granatum peel on the growth of two 
types of cancer cell lines, REF and Hela cells.

Material and Methods:

Preparation of pomegranate extract:
An aqueous extract of pomegranate was prepared 
using fresh seeds 100 g which soaked in 250 ml 
boiling distilled water for about 6 hours on a hot 
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      The crude aqeouse extracts of punica granatum peel were assessed for their cytotoxic activity assay. 

This study utilized two different types of cell lines, Hela (Cervical human carcinoma) and REF (Rat Embryo 
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plate and homogenized. The mixture was then 
filtered through a piece of soft cloth and filter paper 
to remove all the residual materials. Then, it was 
dried at 45˚C using hot air oven, with circulatory 
fan, and kept at 4˚C until use. For the following 
experiments, 10g of powdered plant was dissolved 
into 100ml PBS (as a solvent), filtered and sterilized 
by using 0.2 μm sterile Millipore filtering system, 
and the stock solution kept in sterile containers at 
4˚C until use.
Cell Growth Assay
    Two types of cell lines, Hela and REF, were used 
in this study. They were obtained kindly from Iraqi 
Center for cancer and medical genetic research 
(ICCMGR).
   Cells maintained in RPMI-1640 containing 10% 
bovine calf serum. When the in vitro cells culture 
forms a monolayer. These cells were treated with 
trypsin/ versine mixture in order to pursue subculture 
process.
Cytotoxicity assay
    The effect of the aqueous extract of pomegranate 
on growth of cancer cells was determined by using 
inhibitory activity assay. Briefly, cell cultures in 
the micro titration plate were exposed to various 
concentrations (1562, 781, 390, 195.2, 97.6, 48.8, 
24.4, 12.2, 6.1 and 3.05 µg/ml) of plant extract during 
the log phase. The cytotoxic activity was determined 
after (24, 48 and 72 h) (8). The inhibition rate was 
calculated according to the below equation (9).

    After the end of the exposure period, the medium 
and the cells decanted off and replaced by 200 μl of 
0.01% crystal violet dye. After 20 min. the stain was 
washed gently with tap water for three times. The 
plate was left until become dry. 
     The optical density of each well was read by using 
a micro-ELISA reader at 492 nm transmitting wave 
length (8).
Statistical Analysis
   Statistical evaluation of the treated and untreated 
control cells along with the extract and solvent-
treated cells was calculated using Student’s t-test.
  A probability of 0.05 or less was statistically 
significant.

Results:

    The crude aqueous extract derived from the peel 
of punica granatum was evaluated as a cytotoxic 
agent using crystal violate assay, against REF cell 
line and Hela cell line. The inhibition values for 
the continuous exposure of REF cells after a 72 hr 
was indicated that the extract is potently cytotoxic 
to the REF cells with an IC50 value of 6.1µg/ml 
after 24 h incubation (fig. 1). An additional series 
of experiments were carried out in order to establish 
whether the punica granatum extract was cytotoxic 
in a dose- and time-dependent manner to the REF or 
not. The results had clearly showed that significant 
cytotoxic activity was evident after 48 h exposure at 
a concentration as low as 3.05µg/ml (P<0.05) and 
this effect increased in a dose-dependent manner up 
to 12.2 µg/ml. Significant cytototoxic activity was 
also observed after 48 h incubation and this was dose 
dependent up to 12.2µg/ml (P<0.05). However, the 
cytotoxic effect of punica granatum in these cells 
was abated after 24 h of incubation. 

   The effects of aqueous extract of punica granatum 
against Hela cells are shown in Figure 2. The extract 
exhibited less cytotoxic activity against Hela cells 
in comparison with REF cells the inhibition rate 
was 12.2µg/ml after 24 h incubation. On the other 
hand, Figure 2 showed that there was cytotoxic 
activity as early as after 24 h incubation (P<0.005) 
and this increased in a dose-dependent manner up to 
24.4µg/ml. At 24 h incubation period treatment with 
12.2 µg/ml punica granatum extract inhibited cell 
proliferation of Hela cells by approximately 50% 
and minimum cytotoxic effect was obtained after 72 
h incubation (P<0.05). 
This study showed that the crude extract of punica 

 Inhibition % = [(optical density of  control wells -optical density of test wells)/optical 
density of  control wells] x 100 
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granatum was more effective in inhibition growth of 
REF cells than the Hela cells.
 
Discussion:

       Ellagic acid and tannins have been shown previously 
to exhibit in vitro and in vivo anticarcinogenic 
properties, such as induction of cell cycle arrest 
and apoptosis, as well as the inhibition of tumor 
formation and growth in animals (10). Recently, there 
have been several reports on the antiproliferative, 
apoptotic, angiogenic and inhibition of nuclear 
factor-k B (NF-kB) activity and xenograft growth 
by pomegranate polyphenols (11-15). Pomegranate 
phytochemicals inhibited the in virto proliferation 
of three prostate cancer cell lines, LNCaP, PC3 and 
DU145 and showed in vitro inhibition of xenograft 
growth in athymic mice (13).  
  The lower cytotoxic effect of punica granatum 
against Hela cells was compared with the REF cells 
might be due to the selectivity of the extract towards 
the REF cancer cells than Hela cancer cells. The 
strong cytotoxic effect of punica granatum extract 
against the REF cells implies that the aquous extract 
may have a potent anti-tumour effect on proliferation 
of Hela cancer cell lines.
  Further studies are currently underway in our 
laboratory with the aim of extracting Ellagic acid 
from punica granatum and determining its mode of 
molecular action and cytotoxic effect on a variety of 

other human cancer cell lines.
    In addition, the tannins in pomegranate fruit should 
be taken into consideration for their genotoxic 
potential which also have been reported to exert a 
certain genotoxic activity (16).
       It is well documented that fruit or plant extracts are a 
complex mixture of various constituents and in most 
of the instances it is still not clear whether a single 
compound or a mixture of compounds is responsible 
for the reported effects (17). However, evidence is 
accumulating that often related compounds present 
in a fruit or herb extract augment each other’s 
biological effect. For example, it has been reported 
that ellagic acid and quercetin (both are also present 
in pomegranate) together exert a more pronounced 
inhibitory effect against cancer cell growth than 
either compound alone (18).
  On the other hand, since the pomegranate fruit 
is edible; the present work has been prepared by a 
procedure related to its consumption as an edible 
fruit.
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الفعالية السمية لنبات الرمان Punica granatum ضد نمو خطوط 

 REF و Hela  الخلايا السرطانية نوع

م.م.  زينب سعد عبد الغني*، اسيل فايق غيدان*، و رشا عبد الامير حسين*

*المركز العراقي لبحوث السرطان والوراثة الطبية

: الخلاصة

 REF و Hela ،لفعاليته السمية الخلويةِ. إستعملتْ هذه الدراسةِ نوعين مختلفين مِنْ الخلايا السرطانية Punica granatumَ ِقيم المستخلص المائي الخام لقشرة   

. (fibroblast ِجنين جرذ) (سرطان عنق الرحم) و
اثبتت النتائج أنّ المستخلص المائَي لقشرةِ Punica granatum اظهر سمية عالية ضدّ خَط خليةِ  REF بقيمةِ تثبيطِ  ٩٧,٣ مايكروغرام/مل بعد ٢٤ ساعة من 

التعريض. في حين وجد ان  قشرةَ Punica granatum اعطت أقل سمية ضدّ خَط خليةِ Hela بقيمة تثبيط ٢٤,٤ َمايكروغرام/مل بعد ٢٤ ساعة من التعريض 
وهذا التأثير كَانَ جرعةً ومعتمدة على وقتَ .

  و يمكن ان نستنتج من هذه الدراسة  بأن قشرةَ Punica granatum تمتلك السمية بشكل فعّال ضدّ خَط خليةِ REF وفعاليتها كانت أقل تجاه  سرطانِ عنق 
.Hela ِالرحم
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