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Abstract: The phenomenon of drug resistance poses a major problem to a successful chemotherapy.
Therefore, we have to look for newer component with effective modes by incorporating them into the test
bench. Our purpose was to study the localization site of resin of Globularia alypum (L.). Also, we investigated
its antitumor activity against the Hep-2 cell and Vero cell in vitro bg the observation under an inverted
microscopy. Hep-2 cells and Vero cell were seeded at a density of 10” or 10° cells /mL and cultured in the
presence of the various concentrations of the extract for 24 h. A study of the anatomy of G. alypum using
double coloration has highlighted the presence of globular trichomes which can be a secretary site of resin. An
in vitro cytotoxicity experience showed that the most of Hep-2 cell and Vero cell in monolayer with a density of
10° cells/well were destroyed with concentration of 26 and 13 mg/ml.
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I. Introduction

Cancer is presently the second most important cause of mortality; nearly 100,000 persons die each
year [1]. Cancer victim usually has to have a billion cancer cells in his body before he dies. But a
cancer does not become obvious until there are 109 or 1010 cells — hundreds of millions of malignant
cells [1] and [2]. The chemotherapy primarily affects cells in the process of division. The greatest
problem of chemotherapy is that not only malignant cells, but also numerous healthy of tissues in the
body contain cells and other tumorigenic stem cells demonstrate resistance to chemotherapy which
makes successful treatment extremely difficult [3]. The study of medicinal plant as a source of
potential novel agent for the treatment of cancer and other diseases has greatly expanded the scope
of natural product drug discovery. In some African countries, there are also herbal remedies which
have been in use for treatment of many diseases treated by the traditional healers. The effectiveness
of these herbal remedies can be evaluated according to the pharmacological research of natural
product drugs. The medicinal plants specialist has accorded special attention to Globularia alypum
(L.). Globularia is a genus of about 22 species of flowering plants, native to Central and Southern
Europe, Macaronesia, Northwest Africa and South-west Asia [4]. It is a wild plant belonging to
Globulariaceae family [4]. It is traditionally used to treat as a hypoglycemic agent, laxative, somatic,
purgative, intermittent fevers, gastric ulcers and it is used as a cataplasm to mature abscesses [5-8].
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More recently, it has been found that the hydromethanolic extract of G. alypum has an antioxidant
effect [9]. Several biological studies on this plant have shown it to be active against lymphocytic
leukaemia P-388 and Hela cells [10] and [11]. Es-Safi, et al. [9] and Taskova et al. [12] reported the
presence of glycosidic iridoids, phenolic acids, flavonoids and a lignan diglucoside.

[I. Experimental Section
[I.1. Plant material

The leaves of Gobulaira alypum L. were harvested on the hills of Medea (North West Algeria), during
the period from April to May 2009. After drying in the air, the dried leaves are grounded in a blender.
The decoction was prepared by boiling 26 g of the leaf powder in 1 L of distilled water for 20 min. The
extract was filtered through a cellulose filter. However, a 26 mg/ml aqueous extract was used to
prepare samples from 13 to 1 mg/ml. The obtained solutions were filtered using the sterile syringe
filter with a 0.22 pm.

II.2.Histological study

The histological studies were carried out on leave’s thin cross sections which were stained with
methyl green in combination with Congo red. Fresh hand sections were prepared from G. alypum by
using a razor blade. The thin cross sections were thoroughly soaked with sodium hypochlorite for
duration of 15 to 20 min and washed with distilled water, then the cross sections were treated with
acetic acid and stained for 3-5 min with 0.1% methyl green and lignified cell walls will stain green. The
cross sections were rinsed with distilled water and stained for 5 min with 2% Congo red and the
pecto-cellulose cell walls will stain red. After washing with distilled water, the obtained cross sections
were examined and microscopically analyzed with various ocular-objectives.

[1.3.Cell culture

Human epithelial type 2 Hep-2 cells are considered to originate from a human laryngeal carcinoma
and Vero cells are derived from the kidney of an African green monkey. This adherent cell line was
grown in medium Grown in Dulbecco‘s modified by Eagle medium (DMEM) supplemented with 10%
fetal bovine serum (FBS), 100 U/ml penicillin and 100 pg/ml streptomycin. The cells were kept at 37°C
in a humidified atmosphere containing 5% CO.,.

[1.4.1n vitro cell culture studies

Hep-2 cells were seeded at a density of 10%/100 uL of cell suspension in 180 pl culture medium and
cultured in the presence of 40 uL of the concentration of extract 26 and 2.66 mg/mL into 16 wells from
96 wells microplates. Hep-2 cells and Vero cell were seeded at a density of 10%100 uL of cell
suspension with 180 pL culture medium and cultured in the presence of 40 uL of the various
concentrations of extract 26, 13 , 6.66, 2.66, 1.60 and 1 mg/ml, respectively into 16 wells from 96
wells microplates. The plate was incubated for 24 h at 37°C in in a humidified atmosphere containing
5% CO,,

II.5.Morphological observation of cells
The 96-well micro culture plates into which the Hep-2 cell or Vero cell had been seeded were

observed by inverted microscopy. Images of the changes in the conformation of the cells were
captured and recorded.
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lll. Results and Discussion
lll.1.Histological study

Microscopic observation of photonic cross freehand on the leaf of G. alypum showed that the leaf
from the outside to the inside is formed: Epidermis forms initially as a single layer of cells which are
walls are highly elongated, which have very thin walls. The internal tissues consist of a palisade
parenchyma (PP) with elongated cells located below the epidermis and the cells have thin walls.
However, a few other larger veins may extend from the epidermis. The veins become progressively
smaller as they move from the midrib to the leaf blade (Figure 1). Epidermal cells elongate to become
unicellular trichomes (Ut), or divide to form bicellular trichomes (Bt), having no basal stalk which can
be secretary of resin (Figure 2).

A (40X)

Fig 1 .Leaf anatomy of Globularia alypum , Eps : epidermis , Vs : secondair veins, PP: palisade
parenchyma,Ut : unicellular trichomes.

Ut;i PP

B(100X) 7 ~ B(100X)

Fig 2. Leaf anatomy of Globularia alypum, (B) Ut : unicellular trichomes, (C) Bt :bicellular trichomes.

[ll.2.Cytotoxicity effect of Globularia alypum extract

In the present work, we studied the effect of different concentrations obtained from G. alypum on
cell proliferation of cell line Hep-2 at a density of 10° cells/well. The 96-well plates were placed under
inverted microscope. A camera recorded the changes in cell morphology in the varying concentration
in order to observe the effect that exhibited the high anti-proliferative activity.

A remarkable cytotoxic effect of aqueous extracts against Hep-2 cells has been observed from cell
morphology, which broke up or rounded into groups in 16-well plate. Most of the cells in monolayer
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were not completely destroyed in 10-well plate at a concentration of 2.66 mg/ml, compared to the
control (Figure 3).

Fig 3. Effect of extract aqueous on morphology of human laryngeal carcinoma Hep-2 for, 0, 26, 2.66
mg/ml (picture 1-3, respectively) using an inverted microscope (Gr x 40).

Figure 4 shows the effect of various concentrations of extract on Hep-2 cell proliferation at a
density of 10° cells/well. After 24 h of incubation, the aqueous extracts caused from 15-well plate of
large rounded polymorphic, shrunken nuclei, which were rounded into many groups (Figure 6), while
some of the cells in monolayer were not completely destroyed in 7-well plate at a concentration of
13.33 mg/ml. The tumor cell grew with concentrations of 6.66, 1.62 and 1.15 mg/ml, which numerous
rounded cells were observed flouting on cell monolayer compared to the control group. We found that
the high dilution had no significant effect on Hep-2 cell. Figure 5 shows the effect of different
concentrations of G. alypum on Vero-cells proliferation at a density of 10° cells/well. The aqueous
extract caused cytotoxic effect against Vero cell in 16-well plate, and showed a round shaped form
with the nuclear condensation (Figure 6), while untreated cells did not show these apoptotic
characteristics and their observation showed that the most of cells in monolayer were destroyed,
which were rounded into groups in 15, 13-well plate, with concentrations of 13 and 6.66 mg/ml,
respectively. At the concentration of 1.60 and 1 mg/ml, there is no production of a cytotoxic effect. It
has often observed that low dilutions act well, when high dilutions had no effect. The results obtained
in the present study indicate that the aqueous extract of G. alypum may be a potential source of
natural anticancer substances.

Fig 4: Effect of extract aqueous on morphology of Hep-2 for, 0, 26, 13.33, 6.66, 1.60 and 1 mg/mi
(picture 1-6), respectively using an inverted microscope (Gr x 40)
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Fig 5. Effect of extract aqueous on morphology of Vero cells for 0, 26, 13.33, 6.66, 1.60 and 1 mg/ml
(picture 1-6), respectively using an inverted microscope (Gr x 40).

Fig 6. Effect of extract aqueous on morphology of Vero (1) and Hep-2 cell (2) using an inverted
microscope (Gr x 100).

V. Conclusion

A histological study by the technique of double staining with methyl green and Congo red has
identified the glandular trichomes, which are specialized in the synthesis of resin. In the present study,
a culture of Vero cell and Hep-2 cell for toxicity assay to verify the effect of the extract aqueous of G.
alypum was used. The obtained results indicated that the effect at high concentration of 26 and 13
mg/ml was better than low concentrations on Hep-2, and the concentrations of 26, 13 and 6.66 mg/ml|
gave good cytotoxic effect on Vero cell.
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