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Preface

Cancer, in all types, has been not well understood and usually fatal.
Cancer has become the most common cause of death throughout the world.
Every year millions of individuals implicate with this horrible disease.
Despite the most recent technological advances in early diagnosis, screening
procedures, identification of individuals at risk, and improved treatment, the
morbidity and mortality of cancer have remained virtually unchanged.
However, some countries showed increasing incidence of cancer morbidity
and mortality in the recent years. One of the major health problems facing
the world nowadays is cancer which remains a major challenge. Hence all
national or international cancer centers or conferences call for identifying
other accesses for cancer treatment and prevention.

Cancer has been proved to be heterogeneous in its constitutions,
behavior, and response to treatment. Current therapeutic regimes
(chemotherapy, radiotherapy, and surgery) have not been well satisfied by
physicians and even by cancer patients themselves. Therefore interesting
scientific media remain seeking hardly for more accesses for cancer
treatment and prevention. Accordingly the area of anticancer therapeutics
has gained enormous attentions from scientists all over the world.

In spite of the high technology and great progress achieved recently in
the field of drug development and industry, "the return to nature” is the
slogan that has been raised worldwide. Nature is an unlimited fertile source
for natural product against microbes and cancer. Plants are one of the most
components of the nature and can give valuable benefits for various aspects.
Beside the role of plants as a source of food, plants can be a potential source
for anticancer agents and the mechanism of interaction between many
phytochemicals and cancer cells are being studied extensively. There are
250000 species of plants in our planet out of which more than one thousand
plants have been found to possess significant anticancer properties. The
efforts of cancer research centers and researchers have brought about a
number of anticancer agents derived from plant which have been approved
by USFDA, such as Taxol, Taxotere, Vincristine, Vinblastine, Navelbine,
Etoposide, Teniposide, Topotecan, and Irinotecan. These products have
encouraged cancer researchers to pay high attention on plants as a source of
anticancer compounds. Many scientific conferences have been hold in
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different countries about the benefit of plant extract as a source of drugs for
cancer treatment. Recently a conference for natural products for drug
discovery and development was held in June 2005 in London to put novel
approaches to accelerate screening of natural products and to confirm the
continuity of supply of these products. National Cancer Institute (NCI)
in America has engaged in offering services for the preclinical
screening of compounds from plant extract. More than 115000 plant extracts
have screened for their anticancer activity. Between 1990
and 1996 approximately 20 anticancer agents have been approved for
marketing. These include, Biclutamide, Bisanteren, Cytarabine ocfosfate,
Docetaxel, = Formestane,  Fludarabine  phosphate, = Gemcitabine,
Idarubicin, Irinotecan, Interferon, Gamma la, Miltefosine,
Taxol, Pagaspaegase, Pentostatin, porfimer sodium, Raltitrexed,
Sobuzoxane, Topotecan, Zinostatin Stimalamer. Although many molecules
obtained from plant extract have shown wonderful effect, there are a huge
number of molecules that still either remains to be trapped or studied in
details by researchers.

Plant based medicines have often found important roles in the
treatment of cancer; this has made cancer centers around the world to
focus on and screening their local plants for anticancer activity. NCI has
put a new strategy for studying the effect unknown compound by
in vitro cancer cell lines. These strategies may lead for discovery of
new drug against cancer. Three hundred billion dollars of pharmaceutical
businesses turned to medical plants instead of synthetic chemical
production for anticancer drugs globally. In Iraq the Ministry of Higher
Education and Scientific research/ Directorate of research and development
has put a big plan and announced to support the research projects on
Iragi medicinal plants and herbs aiming to the possibility producing
therapeutic agents from them. Medicinal plants have well screened
in developed countries concerning their potential anticancer activity
whereas developing countries possess enormous bank of these
plants still have not been well screened. Iraq is one of these
developing countries, which has different kind of medicinal plants
that may possess potential active anticancer compounds that may play
a role in cancer treatment or prevention.
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Iraq is rich in plant species (about 4000 medicinal plant species) and
its natural resources have not been utilized for the development of
therapeutic products. The implementation of a large scale project of
acquisition and testing of compounds isolated from Iragi medicinal
plants by high-throughput screening techniques consisting of many
different human cancer cell lines seems more likely to yield a hit
when compared with screening of rationally compounds. Since 1999
Iragi Center for Cancer and Medical Genetics Research (ICCMGR)
has adopted the idea of Iraqi local plant screening to assess their
activity against cancer in vitro and in vivo. ICCMGR performed
preliminary studies by using crude extracts from local plants on
cancer cell lines and on animal with cancer. Findings from these studies
have been proved to be promising and wonder. The ICCMGR
researchers are unable to follow up their studies to approach final
stages of drug development because of the shortage in some
technologies. The potential activity of crude extract from some
Iraqi plants has been assessed on different human and animal
cancer cell lines and on animals implicated with induced cancer. These
plants  include  Withania  somnifera, = cardamom, nut  grass
(Cyperus rotandus), Plantago media, pumpkin , Fig milk, Oleander,
date seed, Black seeds, flaxseed, black and green tea, grapes, and garlic.
These encouraging and promising findings and the availability of
true enthusiasm have pushed ICCMGR researcher to continue their
hard work on assessing the anticancer compounds in Iraqi local
plants aiming to discover new cancer drugs. This proposal has been
planned to carry out research work to assessing the anticancer
compounds in Iragi local plants aiming to discover new anticancer drugs.

Other biological materials like bacterial toxins, extracts or enzyme,
fungal extracts, and other organism product are also involved
successfully in the cytotoxicity assay against cancer cells resembling
the behavior of antibiotics but directed to cancer cell rather than
microorganisms. These biological material have been investigated
from different aspects in order to explore their anti-cancer
potentiality and then to establish new protocols for cancer fighting by using
such biological materials. Hence, the researchers in the ICCMGR
are well awareness for this field; therefore they have directed their
attention to perform some works on these biological materials
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such as bacterial extracts and toxins, fungal products and others.
The results of these projects revealed fruitful and promising findings which
encouraged them to continue their work in this field.

Dr Nahi Yousif Yaseen

Professor of Cancer genetics

Director General

Iraqgi Center for Cancer and Medical Genetics Research



Plant & Biological Extracts in Cancer Therapy 2008

Effect of crude Alcoholic extract of Withania somnifera Dun
on growth of cancer cell line in vitro and on some
physiological parameters in mice

Shalal M. Hussien; Kamel F. Khazal; Nahi Y. Yaseen

The objectives of this project were to study the effect of different
concentration of 70% alcoholic extract of the leaves of
Withania somnifera Dun, on the growth of cancer cell line SU 0.099
(Plasmacytoma), the physiological and pharmacological effect on mice.

The result of the first experiment showed that the yield of the 70%
alcoholic extract was 15.4% from 50 gm of leaves.

The second experiment was preformed to propagate the SU 0.099 cell
line from present tissue culture of the same line. A pure cell line was
obtained which contained plasmacytoma cell without any contamination.

The third experiment was conducted to study the inhibitory effect of
different concentrations of the extract on the SU0.099 cell line. The result
showed that inhibition progressed as the concentration of the extract
increased. The significant inhibition (P< 0.05) was obtained at a
concentration of (31, 62, 125) pg/ml of the culture media as compared to the
control.

The fourth experiment was performed to assess the acute toxicity
(LSD50) of the extract on mice, after oral and the results showed that
LSD50 for the extract was 1348 mg\ kg intraperitioial administration.

The fifth experiment was profound to study the effect of the extract on
physiological parameters such as (RBCS count, Hb, PCV, WBCS Count,
DWBCS, enzymes such as Acid phosphotase, alkaline phosphotase, ATL,
AST and body weight of the animals. By using different routs of
administration, oral route at the dose of (100, 150 and 200) mg\ kg, and by
intraperitonal injection at doses of (50, 100 and 150) mg\ kg body weight.
The results showed that the extract caused a significant increase (P< 0.05)
in RBC, PCV, Hb and Acid phosphotase as compared to the control, and
also lead to a significant increase (P< 0.05) in final body weight, also
showed some degenerative changes in liver, kidney and spleen.

In conclusion, the extract showed inhibitory effect on cancer cell line and
it is promising to use as anticancer drug alone or with other traditional

Iragi Center for Cancer & Medical Genetics Research 5
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method of anticancer therapy, sine it is effective and safe, also the extract
have stimulant effect on bone marrow to produce blood cells and anabolic
effect.

The study of the effect of ethanolic alcohol and hexane
extracts of Eleettaria cardamomum (cardamom) on
cancer cell lines and human Lymphocyte of peripheral blood
cells in vitro

Kifah J. Al-Yaqube; Nahi Y. Yaseen

In the last years, there is great awareness regarding cancer management
and searching for substitution to traditional therapeutic method, which
remains the only way for cancer treatment, in spite its side effects and so
now a days, the scientific research focusing on traditional medicine as one
of the most important substitution therapeutic methods.

Spices considered as one of plants which classified under the term
anticancer and cardamom seeds were selected for this study. This study
aimed to extract the plant active compound for cardamom seeds by a
number of organic solvent and study the effect of such extracted material on
cancer cell lines, type Hep-2 and RD and normal Lymphocyte in peripheral
blood of human being.

The first experiment included extraction of two groups from cardamom
seeds, extract type | (ethanolic alcohol), the organic solvent used was
absolute ethanol 95%, type Il (hexane) natural hexane was used as solvent.
The extract percent 10% for ethanolic alcohol and 7.5% for hexane.

The extract active compounds of ethanolic alcohol and hexane extracts
was detected by using primitive reagents, the ethanolic alcohol extract
revealed a high qualification regarding the presences active compound like
alkaloid, and phenols, in comparison with hexane extract.

The median lethal dose was estimated as (LSD50) applied on male balb\c
mice and results was 5.07 gm for each 1 kg body weight and 5.37 gm for
each kg for ethanolic alcohol and hexane extracts respectively.

The growing and multiplication of cell lines type Hep-2 and RD was
done by tissue culturing under sterile laboratory conditions.
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The experiment, concentrated on studying inhibitory activity of
ethanolic alcohol and hexane extracts on cancer Hep-2, after dealing it
with dilutions and for three times (24, 48 and 72) hrs. being with
100 mg\ ml until 0.001 mg\ ml concentrations.

The optical density of cancer cell line (that stained with neutral red stain)
was read and wave length of 492 nm. Used as parameter for the viability of
cell line, the results was inhibition of high significant for the extract
ethanolic alcohol and hexane in concentrated 1. 10, 100 mg\ ml and 10, 100
mg\ ml respectively in comparison with control, an increasing by increased
incubation period.

Some of the concentrations that prepared by Di-dilutions method used to
know the minimal inhibitory concentration enable to inhibit cancer cell
growth, these are (0.12, 0.25, 0.5, 1.0) mg\ ml for extract ethanolic alcohol
and (1.25, 2.5, 5.0, 10.0) mg\ ml for hexan extract. We find that minimal
concentration which inhibits cancer cell growth is 0.5 mg\ ml for ethanolic
alcohol extract and 2.5 mg\ ml for hexane extract.

The steps of Perrier experimement was repeated, with replacement of
cancer line type Hep-2 by RD cancer cell line and studied the effect of
extract ethanolic alcohol and hexan after dealing for three days. The results
were strong inhibition for extract ethanolic alcohol and hexane for the
concentration 1. 10, 100 mg\ ml and 10, 100 mg\ ml respectively.

The extract was tested in storge condition at -20 <= C and shows its
complete stability.

The genetic study for cancer cell line after dealing with extract ethanolic
alcohol and hexane for three days, and don’t reveal any chromosomes in
high concentration level for extract ethanolic
alcohol 1. 10, 100 mg\ ml and 10, 100 mg\ ml for extract hexane as
compared with control.

The activity of extracts ethanolic alcohol and hexane in lymphocyte of
peripheral blood was studied depend on the results of changing in mitotic
index and chromosomal change.

The effect of extract ethanolic alcohol and hexane was not significant in
mitotic index in concentration (0.01, 0.1, 1.0, 10.0, and 100.0) mg\ ml and
there was no chromosomal change.

Iragi Center for Cancer & Medical Genetics Research 7
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Inhibitory Effect of Cyperus rotundus L. Crude Extracts
on Cancer Cell Lines

Zaid Abdul-Muniam Ali; Badry A. Al-Ani; Nahi Y. Yaseen

This project considered as a explorer study for the activity of secondary
metabolites in local medicinal herbs, named Cyperus rotundus L. (Sa'ad),
and its effect on numerous cancer cell lines (In vitro) and study the
immunomodulatory effect of those compounds on human lymphocyte.

The study regarded the following:

First: Preparations of three crude extracts by three types of solvents
(n-Hexane, Double distilled Water, Absolute Ethanol), and the percentage of
extractions varied from extract to another according to the solvent, polarity
and extraction method.

Second: Study the cytotoxic activity of prepared concentrations from crude
extracts (7.81, 15.62, 31.25, 62.5, 125, 250, 500, 1000 pgm/ml) on various
cancer cell lines (Hep-2, RD, AMN-3) with three exposure time (24, 48, 72
hr.), and also on normal cell line (MEF) with one exposure time (72hr). The
result is a clear cytotoxic activity of those crude extracts with high
significances in a three cancer cell lines during the three exposure time,
suggesting that the cytotoxic effect of those crude extracts is a dose and time
dependant, but in (MEF) cell line, there is no significant effect of those
crude extracts reported, suggesting also, that may be the active compound of
Sa'ad posses some specificity in cytotoxcicity on cancer cells rather than
normal cells. Estimation of CC50, suggested that the Hexane crude extract
of Sa'ad had the best cytotoxic activity on Hep-2 and RD cell lines with a
concentrations 109ug/ml and 96ug/ml respectively, and the Water crude
extract had the best cytotoxic activity on AMN-3 cell line with a
concentration 62.5ug/ml. This result also suggested that AMN-3 cell line it
the most sensitive cancer cell line to all Sa'ad crude extracts, but the Hep-2
cell lines it the less sensitive cancer cell lines to these crude extracts.

Third: Study the immune effect of Sa'ad crude extracts on human
lymphocyte without and with mitogen (PHA) in exposure time 72 hour.
Without PHA the result was, increasing in lymphocyte numbers with high
significance from the low concentrations (Hexane 62.5,Water 125,Ethanol
7.81)ug/ml, reaching specific concentrations (Hexane 62.5Water
125,Ethanol 125)ug/ml, which the numbers of lymphocyte became
decreased after those concentrations with high significance until the high
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concentration 1000pg/ml in each extracts. This result suggests that those
crude extracts had Immunomodulatory effect on lymphocyte division
depending on the concentration in its effect. With PHA the result is also
immunomodulatory effect but with a synergistic effect of those crude
extracts with PHA in form of increase the immunomodulatory effect,
suggesting that the Sa'ad crude extracts with PHA is stronger
immunomodulator than the same extracts but without PHA.

Fourth: Study the effect of Sa'ad crude extracts on chromosomal profile of
two human cancer cell lines (Hep-2, RD) before and after treating with three
(hexane, water, ethanol) crude extracts by three concentrations (15.62 , 125,
500ug/ml) respectively. The result of 15.6pg/ml was no effect or clear
changes in chromosomal profile after treating with crude extracts regarding
to the control (Before treatment). We estimate the MI of treated and non
treated cells (control) of the former cell lines with the same three crude
extracts. The result showed, the Ml in treated cells was less than control, so
in Hep-2 the MI was (Hexane 24.3%,Water 23.8%,Ethanol 30.5%) with
regard to control 43.7%, and in RD the MI was (Hexane 31.5%,Water
35.2%,Ethanol 40.4%) with regard to control 58.2%. This suggested a
confirmation about the cytotoxic effect of each crude extract on cancer cell
lines. And with (125 and 500ug/ml) was no result due to the high cytotoxic
effect of each two concentrations.

The effect of green and black Tea extracts on different
cell lines in vitro

Omar F. Saeed; Nabel M. Jawad; Nahi Y. Yaseen

In the present study aqueous extraction was performed on both green
and black tea leaves then confirmation with conventional qualitative
chemical tests providing the green green tea tea following groups of
extracts; Gl (green tea polyphones); G2 (green tea terpenoids);B1 (black tea
polyphenols ) and B2 (black tea terpenoids).

Median lethal dose for G1 and B1 extracts were evaluated in female balb/
¢ mice. The results were 5.356 and more than 5g/kg body weight for Gl and
Bl respectively.

Iragi Center for Cancer & Medical Genetics Research 9
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Anew modified method was established for reading the color density of
cell lines stained with crystal violet at 492nm as indicator of cell growth.
This modified method seems to be as sensitive as the original one.

The growth inhibition of G1,G2, bl and B2 extracts after 3 days
exposure to serially diluted concentrations starting from 1000 pg /ml to O
ug/ml (control), on murine mammary adenocarcinoma (AMN3), human
rhabdomyosarcoma (RD) and human larynx carcinoma (Hep-2) cell lines
were assessed. The results highly significant inhibition of each of the extract
on the three types of cell lines and the response of each cell line was also
different in a highly significant manner from cell line to another. The
median inhibitory concentration (IC-50) in AMN3 cell line was ~255 and
419 pg/ml for G1 and B1 respectively on the other hand the values for G2
and B2 were ~252and 675 ug/ml respectively. Ln case of RD cell line the
IC-50 for G1 and B1 were ~114 and 189 ug/ml respectively, and ~254 and
255 ug/ml for G2 and B2 respectively. The IC_50 for Hep-2 cell line were
~341 and 323 pg/ml for G1 and B1 respectively while the results for G2 and
B2 were ~284 and 305ug/ml respectively. In case of normal mouse embryo
fibroblast cell line, Gland Bl didn't affect the growth after three days of
exposure to similar concentrations tested on AMN3, RD and Hep-2 cell
lines

Cytogenetic test for cell lines treated by G1 and Blextracts at doses
1000,500 and 250 ug/ml after three days of exposure revealed no
metaphases to be in detected.

In conclusion four distinct groups of extracts from green and black tea
were extracted. Polyphones from green and black tea revealed broad margin
of safety in mice. All groups of extracts undoubtedly showed significant
growth inhibition of cell lines AMN3, RD and Hep-2. Yet green tea
polyphones were almost more potent in growth inhibition than black tea
polyphenols on AMN3 and RD cell lines. While Hep-2 cell line showed
stronger growth inhibition with black tea polyphenols than green tea
polyphenols. On the other hand green tea terpenoids were more potent in
growth inhibition on AMNS3 and Hep-2 cell lines than black tea terpenoids
and the growth inhibition on RD cell line was similar. Interestingly G1 and
B1 extracts showed selectivity in that they didn’t affect the growth of
normal mouse embryo fibroblast cell line.
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Effect of some Local plants extracts on normal and
cancer cells (in vitro)

Jehan F. Ashraf; Khlood Al-Sammeraie; Nahi Y. Yaseen

The research period started from April 2002 to February 2004 and
continued several axles. The aim of the present study is to investigate the
anti- microbial, anti- tumor, cytogenetic and cytotoxic effects of three herb
medical plants extracts. The plants used were dried leaves of
(Cueurbita maxima, Cucurbita pepo), dried roots of (Zingher offecinale)
and dried seeds of (Peganun harmala). The plants extracts have inhibitory
effect on cancer cell (Hep-2 and RD) and some points were investigated as
following:-

1. The plants extracts have a good anti- bacterial activity against the gram
positive and gram negative bacteria which including E. coli, S. aureuse,
P. aurogenosa in different concentrations (0.5, 1, 5, 10) mg\ml.

2. The toxicity of the plant extracts was determined in human peripheral
lymphocyte using four concentrations of the extracts (1, 10, 100, and
1000) pg/ml for three days. Short- term assay (MTT) was employed.
There was no toxic effect of the plants extracts on human lymphocyte
cells.

3. Some plants extracts which were extracted by (hexane, chloroform and
methanol) from Cueurbita maxima, Cucurbita pepo, Zingher offecinale
and Peganun harmala and the inhibitory effects of six different
concentrations (0.1, 1, 10, 100, 1000, 10000) pg/ml was investigated on
human cancer cells Hep-2 and RD by using Neutral red assay.

4. The hexane, chloroform, and methanol extracts of Cueurbita maxima,
Cucurbita pepo, Zingher offecinale (100, 250, 500) pg/ml and Peganun
harmala in their ideal concentrations (25, 50, 100) pg/ml, showed the
inhibitory effect of spontaneous chromosomal aberrations and sister
chromatid exchanges formation in the peripheral blood lymphocyte cells.

5. The results showed that the ideal concentrations of different plant
extracts have a good protective activity. Increasing the mitotic band
index, replicative index and cell cycle progression activity depicted this.

6. The results showed that the mutagenic effect of the anticancer drug
(MTX) was increased as the concentration was gradually increases.
Therefore, the concentrations (50, 25 and 10) pg/ml respectively was

Iragi Center for Cancer & Medical Genetics Research 11



Iragi Center for Cancer & Medical Genetics Research

used in the experiments. The optimal time for effect of the drug was 24
hrs. The toxic and mutagenic effects of the drug included reducing the
mitotic index, replicative index and the cell cycle progression peripheral
blood lymphocyte cells, increasing the chromosomal aberrations and
sister chromatid exchanges.

Effect of crude extracts of Salvia triloba L. f. on
Neoplastic, Transformed and Normal cell line

Abdallah 1. Saleh; Badry A. Al-Ani; Nahi Y. Yaseen

The search for novel anticancer drugs continues. Agents that can
eliminate the cancerous cells but do not affect the normal cells may have a
therapeutic advantage for the elimination of cancer cells. This work includes
a preliminary study of the effect of two crude extracts of Greek or
Mediterranean sage (Salvia triloba L.f.) on three malignant human cell
lines, one malignant murine cell line, two transformed cell lines and two
normal cell lines.

A boiling-water extract and a methanolic extract were prepared from
dried leaves of S. triloba. Yields of extraction were 9.8 and 22.4%,
respectively.

Tested cell lines included human larynx epidermoid carcinoma
(HEp-2), human rhabdomyosarcoma (RD), human glioblastoma multiforme
(AMGMS5), murine mammary adenocarcinoma (AMN3), African green
monkey kidney cells (Vero), murine L cells (fibroblasts) expressing the
human poliovirus receptor (L20B), normal mouse embryo fibroblasts
(MEF8) and normal rat embryo fibroblasts (REF3).

Both extracts exhibited time-dependent, cell specific inhibitory effects on
HEp-2, RD and AMN3 malignant cell lines. AMGMS5 cell line was resistant
to the effects of either extract as inhibition could only be recorded after 72
hrs of exposure to the highest concentrations, 625 and 1250 pg/ml. In
addition, growth of HEp-2, RD and AMNS cells under treatment with either
extract was biphasic during the first 48 hrs of treatment as cells were
stimulated at lower concentrations and inhibited at higher concentrations.

The aqueous and methanolic extracts showed less inhibitory effects on
transformed cells, Vero and L20B, compared with their effects on vi
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malignant cell lines including the most resistant cells, AMGMS5, indicative
of the safety both extracts towards kidney cells and non-malignant cells,
respectively.

Both extracts produced little inhibitory effects on normal MEF8 and
REF3 cell lines, an indication of the specificity of both extracts against
malignant cells.

Finally, the aqueous and methanolic extracts of S. triloba showed
immunomodulatory effects when tested on human peripheral blood
lymphocytes.

Effect of Ficus carica latex on mammary adenocarcinoma
implanted in mice and cancer cell lines in vitro

Bassem Abdul-Hussein; Khaleel H. Zenad; Nahi Y. Yaseen

This study shed the light upon Ficus carica latex from many aspects.
This first aspect included the study of material toxicity on cancer cell lines
cultured in vitro which tested on two cancer cell lines which are Hep-2,
AMN3 with different time of exposure (24, 48 hrs.) and using two fold
dilution. The results were read by using neutral red stain and the ratio of
absorbance of stain was measured by using ELISA. The results were

analyzed by using analysis of variance on level (P< 0.05) which was for

Hep-2 as follow.

The concentration 312.5 pg up to high concentration show significant
difference as compared with control group after 24 hr. of inoculation while
the concentrations 78.2 up to high concentrations show significant
difference from control group after 48 hr. of inoculation while the line
AMN3 results revealed that the concentration 156.3 pg up to high
concentration show significant difference as compared with control group
after 24 hr. while the concentration 78.2 pg up to high concentrations show
significant difference from control group after 48 hr. of inoculation.

The second aspect included the study of the toxic effect of the material in
mice where the minimal lethal dose was calculated after injection of
material intro peritoneal which equal to 30 mg\ kg body weight, then 4
dilutions from the material were doing (5, 4, 3, 1) mg\ kg body weight
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which tested on 4 groups of mice, every group was injected by one of these
concentration intra peritoneal by 0.2 ml\ dose\ day for 30 days, then the
animals were killed and the gross lesions were checked. There were
inflammatory signs, congestion, intestinal petechial hemorrhage, renal and
hepatic congestion and splenomegaly with different of intensity among
groups. The histopathological study also done for these formerly mentioned
organs which showed hepatic and renal blood vessels congestion,
degeneration and necrosis of epithelial lining renal tubes and hepatocyte,
dilettanti as ell as accumulation of hemosidrin stain in spleen.

The tired aspect aimed to study of remedy effect of the material on
memory gland carcinoma in mice. The mice have successful tumor growth
on were classified into 3 groups injected with the same dose which is 5 mg\
kg body weight intra tumor and the second group intra peritoneal and the
last lifted as control group. The injection continues for 15 days. The size of
tumor was measured along this period. Sample were obtained for
histopathological study and the results were analyzed by using analysis of
variance where show presence of significant difference between the two

treated groups and control group on the level (P< 0.05).

The tumor size inhibiter ratio was 65.7% for the intratumor injected
group and 59% for intraperidonially injection group. The histopathological
examination started presence of areas of necrosis, hemorrhage, and edema
inflammatory cell infiltration in intra tumor injection group and, less extent
in intra peridinially injection group.

The fourth aspect compares the effect of the material with
phttohemagglutinin and colchicin on human lymphocytes which were
cultured in ratio by doing 6 of two fold dilutions of material (1000, 500,
250, 125, 62.5, 31.25) pg/ml of culture medium. The concentration 125 up
to high concentrations of material toxic effect on lymphocytes while mitotic
index for (31.25 and 62.5) were 0.13% ,0.2% respectively and lymph
oblasts index for two previous concentration equal to 15%, 18%
respectively which was less than that for PHA where the mitotic index was
equal to 0.6 and lymphoblasts index was 35%. As it is concerned with the
second part of study, the material does not act like colchicin and for all
concentrations used in this study which were equal to sane concentrations
which were used when to be compared with PHA.
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Effect of crude extract of Artemisia herba alba on
cancer cells growth inhibition in vitro and treatment of
Transplanted tumor in mice

Ahmed H. Abood; Khaleel H. Zenad; Nahi Y. Yaseen

The present study was carried out to evaluate the cytotoxic effects of
aqueous (AE) and ethanolic (EE) extracts of Artemisia herba alba on human
laryngeal carcinoma (Hep-2) cell line and murine mammary
adenocarcinoma (AMN-3) cell line in vitro. Also to evaluate the effects of
both extracts on several cytogenetic parameters such as mitotic index, blast
index, sister chromatid exchange/cell, cell cycle progression and replicative
index after culturing of peripheral blood lymphocytes in vitro.

This study represents the first attempt to use the AE of the plant as
anticancer agent when the tumor-bearing mice treated with different doses
of the AE.

Two parameters were used to evaluate the anticancer activity of the AE,
these are growth inhibition percentage (Gl %) and relative tumor volume
(RTV %). The preliminary step to detect the therapeutic doses that used in
the treatment of transplanted murine mammary adenocarcinoma in mice was
determination of LD50 in mice. They were (0.5, 0.25 and 0.125 g/kg),
administered by two different routes, intraperitoneal and per os.

The in vitro cell growth assay showed that there were time- and
concentration-dependant cytotoxic effects of both extracts on the tested cell
lines. The results revealed that high significant effect of all concentrations of
both extracts were achieved after 72 hrs of exposure, while the exposure of
cell lines for 24 hrs showed significant effect on both cell lines only with
highest concentration. The values of cell viability (%) revealed time-
dependant significant effects. There was increasing cytotoxic effect
proportional to concentrations of both extracts.

The cytological study performed simultaneously with cell growth assay,
revealed that there was concentration-dependant cytological changes like
patchy growth inhibition, loss of confluent feature and cellular degeneration
after exposure to lowest concentrations (156.25 and 312.5 pg/ml). The early
findings of cytolysis were seen after exposure to 625 pg/ml. While the
highest concentrations (1250, 2500 and 5000 pg/ml) caused severe growth
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inhibition with marked cytolytic features including loss of cellular outlines,
large numbers of dead cells and high content of cellular debris.

The results of in vivo study indicate high effectiveness of AE in reducing
the tumor volume in a dose- and time-dependant manner. The best effective
dose was 0.5 g/kg when administered intraperitoneally or orally.

The comparison of relative tumor volumes of different groups revealed
high significant differences between all treated groups and those of
untreated (control) groups.

Coincidently, the histopathological changes in treated and untreated
tumor masses showed that necrosis and fibrosis were the predominant
features occurring with the advanced time of treatment proportional to the
reduction in tumor volume. In advanced time of treatment, there were only
few islands of tumor tissue sequestered by massive mature fibrous tissue.

The results of cytogenetic study showed good antiproliferative,
antimutagenic effects of AE and EE. The results showed significant
decrease of mitosis and blast cells formation in AE and EE-treated groups
proportional to the concentration. There was a high significant decrease in
the average of sister chromatid exchange/cell particularly after treatment of
lymphocytes with high concentrations of both extracts. The results of cell
cycle progression and replicative index supported the other cytogenetic
results, that indicating the lowering effect of both extracts on both
parameters.

In conclusion, the results of this study revealed the high cytotoxic effect
of Artemisia herba alba extracts on Hep-2 and AMN-3 cell lines in vitro,
wide safety ranges of AE in mice, high anticancer effect of AE when used in
treatment of transplanted tumor in mice as well as antimitotic and
antimutagenic effect on human peripheral blood lymphocytes in vitro.
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Study the effect of some crud & pure Nerium oleander leaves
extractions on the normal cells and cancer cell lines in vitro
and in vivo

Raghad DH. Abdul-Jalill; Abdul-Azieze M. Al-Kubasy; Nahi Y. Yaseen

Thirty two active components analyzed from the different crud
extractions of leaves, twenty eight from different crud stems extractions, and
thirty six from different crud flowers extractions were also analyzed. Some
of these components are diagnosis as: Oleaside E, Odorside A,
Glucosylnerigoside, Nerigoside, Oleandrin, Adynerin, Olaside A.

Different results found in cytotoxic assay of crude extracts & oleandrin
on human lymphocyte in vitro. The non cytotoxic concentrations of
methanolic extraction were: 0.01pg/mll. The concentration below it shows
significance induction on mitotic index and blast index of human
lymphocytes but all of higher concentration shows significance reduction on
them. This biological phenomenon is called Hormetic effect or Hormesis.
The non cytotoxic concentrations of acitonitrial and methelin chlorid system
solvent extractions were: 1ug/ml, 0.1pg/ml and 0.01pg/ml. The non
cytotoxic concentrations of aquatic extraction were: 1pg/ml, 0.1pg/ml and
0.01pg/ml and whole lower concentrations within
(1, 48, 72 hr.) exposure time respectively. All of the higher concentration of
these three crude extractions shows significance reduction on mitotic index
and blast index of human lymphocytes. The results revealed the inhibitory
effect of it by different concentration of oleandrin after (48, 72 hr.) exposure
time. Hormesis phenomenon, also, had seen when exposed oleandrin to
peripheral blood lymphocytes after one hour exposure time characterized by
low dose stimulation, high dose inhibition of mitotic index and blast index
significance. The non cytotoxic concentration was 5ug/ml.

Studying the effect of crude extracts & oleandrin on human lymphocyte
without mitogen (PHA) in different exposure time shows no mitosis. Using
different crude extracts & oleandrin in replacement of colchicin shows some
mitotic cell with high significance comparison with control.

Positive effect were found in CCP by different concentration of
methanolic extraction within (1, 48, hr.) exposure time and RI was arise.
The higher and medium concentrations perform increased SCE significantly
while the lower concentrations resulted decreased of it after (1, 48, hr.)
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exposure time. This Positive effect in CCP and RI was disappeared when we
elongate the exposure time to 72 hr. SCE was significantly increased by the
higher concentrations whereas the lower concentrations resulted decreased
of it in the same exposure time.

All concentrations of acetonitril show improved CCP, increased RI
significantly at (48, 72 hr.) exposure time but there were different
significance changes in SCE depending on concentration and exposure time.
In 1 hr. exposure time, there was decreased of SCE by different
concentrations while the higher and medium concentrations of extractions
raise SCE within 48 hr. exposure time. The lower concentrations resulted
decreased of its spontaneous level in the same exposure time.

The aquatic extraction and oleandrin showed different positive effect.
They were improved CCP, increased RI significantly at (1, 48, 72 hr.)
exposure time by all concentrations. There was significantly decreased of
SCE at the time when used different concentrations within 1 hr. exposure
time. There were no significance changes in SCE when we used lowered
and medium concentrations of aquatic extraction and oleandrin at (48, 72
hr.) exposure times while the high concentrations shows increased of SCE
significantly.

The cytotoxic assay of crude extractions & oleandrin on two cancer cell
lines was studied. The result is a clear cytotoxic activity of those crude
extractions & oleandrin with high significances in Hep-2, AMN-3 cancer
cell lines during the two exposure time. CCsy of methanol, acetonitril and
aqueous extraction alone was; 14 ng/ml, 5.5ng/ml and 21.5 ng/ml of Hep-2
and: 19.5 ng/ml, 7 ng/ml, 21.5 ng/m to AMN-3 successively within 1 hr.
These CCsy was greatly decrease when arise the exposure time to 72 hr.,
therefore there was difference significances between them. CCsp of
oleandrin was 57picog/ml and 750 picog/ml in Hep-2 & AMN-3
successively within 1 hr. The result suggested that Hep-2 cell line the most
sensitive cancer cell line to most of crude extracts & oleandrin.

Using a mixture of methanol and aqueous crud extractions or methanol
and acetonitril crud extractions show reduction of CCs, through (48, 72 hr.)
exposure time comparison with extractions without mixing.

Microscopic examination of cell line treated with the lower
concentrations of crud extractions and oleandrin show large cytotoxic
through (48, 72 hr.) exposure time, appear event different changes in
morphology of cell line. The effect of crude extractions & oleandrin on
chromosomal profile of human cancer cell line (Hep-2) before treating with
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different concentrations exhibited a clear Hypotripolidy (64 chromosomes).
There was no mitosis cell when we treated cell line (Hep-2) with low
concentrations of extractions within 1 hr.

In the first in vivo experiment, LDs, of aqueous, methanol, acetonitril and
oleandrin were 168.43 mg / kg, 206.11 mg / kg, 211.68 mg / kg and 21.525
Mg / kg.

Crud extractions and oleandrin were further used for treatment of mice
bearing murine mammary adenocarcinoma system by 3 doses per
extractions. Complete regression was seen in 100% of treated mice with the
high and medium doses of agueous extraction while the low doses show
partial reduction with 82.54 % growth inhibition. The result indicate that
there was complete regression was noted in 100 % of treated mice by high
doses of methanol extraction. The low dose exhibit partial reduction with
58.74 % growth inhibition. Reduction by the medium dose was 68.612 %.
Complete regression was noted in 96.2 % of treated mice by medium doses
of acitonitrial extraction. The low dose demonstrates partial reduction with
54.915 % growth inhibition. Reduction by the medium dose was 62.303 %.
All treated groups in those experiments showed prolong in surviving.
Moreover, this study showed different changes of adult mice weigh
depending on doses.

The histopathology examination of treated tumor by high & medium
doses of extractions show fibrous connective tissue surrounding the
remainder of mammary adenocarcinoma gland filtering with large amount
of mononuclear cells and basophile. Lowe doses demonstrate large central
necrosis inside malignant mammary adenocarcinoma surrounding by fibrous
connective tissue filtering with mononuclear cells and basophile.

Histopathology examination of treated tumor by low & medium doses of
oleandrin shows area of necrosis while the high doses show large area of
necrosis with mononuclear cells and basophile. None treated tumor shows
strong condensation of malignant mammary adenocarcenoma cell so that it
block off asini of mammary gland adenocarcenoma. No effect has been seen
in other organs (heart, kidney and liver) of treated mice with low & high
doses of crud extractions & oleandrin. While the liver tissue treated with
high doses show bulkiness of liver cell which it recovered liver sinosaet and
in another place it seems to be active, occurrence grades of necrosis cell that
located around central liver vein, filtering with mononuclear cells around it.
Kidney cortical shows hemorrhage from kidney artery with congestion of it

Iragi Center for Cancer & Medical Genetics Research 19



Iragi Center for Cancer & Medical Genetics Research

in another place and filtering with mononuclear cells. This feature of
histopathological examination was similar in almost experiments.

This study showed that the crud extractions of Nerium oleander and
oleandrin might be promise therapy for cancer; they are safe to use in adult
mice. The therapeutic doses of aqueous crud extractions was non cytotoxic
to boon marrow cells in mice because there was no significance changes in
mitotic index, blast index, sister chromatid exchanges, replicative index and
cell cycle regressions.

Hormesis effect had seen by oleandrin & acitonitrial extractions time
characterized by low dose stimulation, high dose inhibition of Ml, BI, CCP,
RI, significantly. In contrast, low dose inhibition, high dose stimulation of
C.A, SCE. Different concentrations of methanolic extraction were
stimulation MI, BI, CCP, RI, significantly but there was stimulation of C.A,
SCE.

Histopathology examination shows no effect in organs (heart, kidney
and liver) of normal mice with therapeutic dose of crud extractions &
oleandrin.

Study of the effect of crude extracts from Salix acmophylla on
cancer cell lines and Human Normal Lymphocyte in vitro

Azhaar M. Jaffer; Hadi R. Hasan; Nahi Y. Yaseen

This project was explorer to study the activity of secondary metabolites
in Salix acmophylla crude extracts on the malignant cells growth (in vitro)
and study its effect on human lymphocytes.

This study included the preparation of fresh extracts for two main parts
of this plant (Bark and Leaves) by using two types of solvents, distilled
water and absolute ethanol. The results from leaves were 20% for L1 and
16% for L2 and from bark is 6% for B1 and 4% for B2. The active
compounds of the extracts were assessed by using the chemical tests and the
result showed that acompound contains Glycosides, Tannins, Saponines and
Flavonoides, but there is no Alkaloids, Terpenes and Steroids.

The action of these crude extracts of S. acmophylla was assessed on
cancer cell lines ( HEP-2 AND AMN-3 ) and on normal cells of (REF)
using seven concentrations (1000, 500, 250, 125, 62.5, 31.25, 15.6 pug / ml)
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through three examination period ( 24, 48, and 72 hrs ) for cancer cell lines
and 72 hrs only for normal cell line of rat embryo (REF) with three
exposure time.

The result is a clear cytotoxic activity of these crude extracts with high
significances in a tow cancer cell lines during the three exposure time,
suggesting that the cytotoxic effect of those crude extracts is a dose and time
dependent, but in (REF) cell lines, there is no significant effect of those
crude extracts reported.

The water extract was found to be the most effective especially on the
cell lines (HEP-2) while on (AMN-3) cell lines the ethanol extract was more
effective. It was non- significant differences were defected when comparing
the action of the leaves and the bark on these cell lines.

On the other hand the inhibition action of these Salix extracts were
examined on normal lymphocyte using the same seven concentration by
counting the percentage of mitotic index and blastotic index in which
L1,L2,B1,B2 show no significant effect on MI and Bl in low
concentration, but show significant effect on high concentration comparing
with the control group.

Two experiments were conducted also to know if these extract have a
mitogine, or have anti-mitogenic effects, these extracts have no significant
effect in both cases.

The Effect of Crude Extracts of Vinca rosea on the Growth of
Some Normal and Tumor Cell Lines of Some Mammalians
in vitro

Likaa H. Sagban; Hadi R. Hasan; Nahi Y. Yaseen

This study included two main tasks; The first was studying the cytotoxic
effects of aqueous and alcoholic crude extracts of Vinca rosea leaves,
flowers and seeds on human epidermoid laryngeal carcinoma cell line (Hep-
2) and murine mammary adenocarcinoma cell line (AMN-3). While the
second task was studying the toxic effects of these extracts on normal
human lymphocytes and their ability to antimitogenic.
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The results showed those crude aqueous and alcoholic extracts of
Vinca rosea possess significant cytotoxic effect on Hep-2 and AMN-3 cells
dependent on concentration and exposure time in comparison with normal
control.

However low concentrations of aqueous extracts were found to induce
the AMN-3 cells growth and proliferation. .

The results revealed that aqueous crude extracts didnt have toxic effect
on normal fibroblasts cultured from rat embryo (REF), while alcoholic
extracts caused high cell viability reduction when compared with control.

The crude extracts of Vinca rosea didn't have toxic effects on which
proliferation of human lymphocytes stimulated by mitogen (PHA), whereas
these extracts showed mitogenic effect on lymphocytes as measured by Ml,
however they caused reduction in the BI.

The crude extracts didn't have the ability for stimulation of
transformation and proliferation of human lymphocyte in vitro.

Crude extracts had the ability to cease the human lymphocyte metaphase
stage better than colcemide especially when use of leave extracts (aqueous
& alcoholic).

Study of the anticancer effects of Olea europea Leaves
crude extracts (in vitro & in vivo study)

Hamid N. Ubied; Jabbar Y. Al-Miah; Nahi Y. Yaseen

Cancer is a growing health problem coming next to the cardiovascular
diseases regarding the morbidity and mortality with some international
geographical variation according to the its type.

Conventional therapies had limited benefits as treatment of cancer due to
their resistance, toxicities, and relapse problems, therefore researches are
necessary to find alternative effective, safe and inexpensive therapies.

Plants play an important role as a source of many anticancer drugs, so
screening of others types may reveal a new valuable drug of minimal side
effects.

For this purpose this study was designed to evaluate the anticancer
effects of the cold aqueous (CAE), hot aqueous (HAE) and Ethanolic extract
(EE) of the Olea europea- OE (Al-Zaitoon or Olive) on cancer cell lines as

22



Plant & Biological Extracts in Cancer Therapy 2008

in vitro and in vivo study. All the experiments of this study were performed
in the laboratories of the Iraqi centre for cancer and medical genetics
research (ICCMGR) at the years 2005-2006.

The in vitro study concerning with the evaluation of the growth
inhibitory effects of these extracts on cultured cell lines, which they were
Hep-2 (Human epidermoid Laryngeal carcinoma) and AMN-3 (Murine
mammary adenocarcinoma) in comparison with the same effects on MEF
(mouse embryo fibroblast) as a normal cell line at 24-hours, 48-hr, and
72-hr in a microtitration plate under complete sterile conditions.

Eight concentrations of two fold dilution of each extract were prepared
and tested on each cell line, which were mentioned above, starting from
5000 p.ml ending with 39. p.ml with three replicates for each concentration
and duration of exposures for the treatment and control samples.

After the end of exposure of each cell lines to any extract, the
microtitration plates were washed and treated by crystal violet stain and the
optical density of the plate wells were read by the Elisa reader at 495 n.m.
The results were representing the optical density of the cell growth at each
well.

The three extracts show concentration and time dependence growth
inhibitory effects, and the highest effect was obtained at higher
concentrations after 48 hr. and 72 hr. of cell lines exposures, in comparison
to the control group.

Cold aqueous extract has growth inhibitory effect on AMN-3 cell line at
all the concentration and duration of exposures, and growth inhibitory
effects on Hep-2 cell line at only high concentrations and durations of
exposure. Cold aqueous extract, as well as the hot and Ethanolic extract, had
no growth inhibitory effects on normal mouse embryo- fibroblast cell line
(MEF) so it has no cytotoxic effects toward the normal cell in the presence
of its growth inhibitory effects against the cancer cells.

CAE had the lowest GI*® (the concentration that inhibits cell growth by
50%) so, it was more effective than the other extracts.

Hot and Ethanolic extracts of olive leaves have had growth inhibitory
effects on these cell lines, less significantly than the effects of cold aqu-
eous extracts.

The in vivo study designed to evaluate the anticancer effects of the three
types of the extracts on the AM-3(Murine mammary adenocarcinoma)
cancer resulted from subcutaneous inoculation of the cancer cells in the
shoulder region of the mice.
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After daily subcutaneous injection of 30 mg/kg/b.w of each extract for

duration of thrty days, the tumour dimensions were measured every six days
and their volumes were calculated, as a parameter for the comparison
between the control and treatments groups.
Significantly, the cold aqueous extract slow the rate of tumour growth
volumes at 30 Mg\Kg\B.w, but it did not inhibit its progression in
comparison to the hot and Ethanolic extract were the effect were less
significant.

After 30 days (duration of the experiment) of the first day of the
treatment, the animals of CAE and the control groups were sacrificed and
send for histopathological study.

Cross sections of the tumour, lung, and livers of these groups of animal

were studied and interpreted for the histopathological differences between
the treatment and control group.
There were apparent inflammatory cellular infiltration in the cross sections
of the tumours in the treatment group, in comparison to that of the control
group where it was very little , indicating that CAE have had enhancing
effect on the cellular immunological response versus the overwhelming
effects of the cancer, as chronic disease.

Also there was no metastasis was seen in the cross section of lungs and
livers among the animal group treated by CAE.

On the other hand, there was one case of tumour metastasis in the lung of
one of five animals (20%) of the control group, which indicate that the CAE
may have antimetastatic effects in the treatment group, which it is very
important therapeutic result.

Grossly, the surface of the tumours of the animals treated by cold
aqueous extract, were free from the secondary complications associated with
tumour growth dynamics, where redness, ulceration, and necrosis due to
local tumour metastasis was recorded in the animal of the control group
after about three weeks of the beginning of the measurements of the tumour
volume till the last day of the experiment.

LD*® was tested for the CAE in mice, but there were no toxic effects
and no death have been observed, beside that there were no cytotoxic effects
of O.E extracts against the normal mouse embryofibroblast in the in vitro
study, supporting the idea, that the olive leaves is a safe medicinal source.
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Study the effect of Alcoholic extract of Withania somnifera
Dun in experimentally implanted mammary adenocarcinoma
in mice

Sahar D. Toma; Kamel F. Khazal; Shalal M. Hussien

The objective of this project were to study the effect of 70% alcoholic
extract of the leaves of Withania somnifera Dun, on the growth of
transplanted mammary adenocarcinoma (AMN3) in mice and the
histopathological changes in the tumor mass and organs of treated animals.

The experiment included the preparation of 70% alcoholic extraction of
the plant, with a resultant yield of extract 8.3% from 100 gm of leaves. Fifty
mice were used forty of them were implanted by mammary
adenocarcinoma, and the other ten mice remained not implanted (normal).
Implanted mice were divided in to four groups(ten in each), two of them
were treated by alcoholic extract of the plant, administrated by two routes
one of them intraperitonally (I\ P)and the other orally at dose 500 mg\kg of
body weight for 30 days two groups. The other two groups were given
polyethylene glycol (solvent substance of the plant) also in two different
routes (I\ P and orally).

Two equations were used to measure the tumor volume (TV) and the
percentage of growth inhibition (GI %) to evaluate anticancer activity of the
plant. The results of the study indicated high effectiveness of the plant in
killing or inhibiting the growth of cancer cells and reeducating the tumor
volume in advance time of treatment.

The experimental results showed that the effect of the extract caused

significant change (p < 0.05) in reduced tumor volume and there were no
significant changes between the two routes of treatment (I\ P and orally).
Also there was significant change (p < 0.05) in growth inhibition percentage

for the two routes of treatments by alcoholic extract in treated groups.

The histopathological changes showed areas of necrosis surrounded by
fibrous connective tissue and inflammatory cells in the tumor masses, with
mild degenerative changes in liver, kidney and spleen. The liver showed
minimal vacillation of cytoplasm of hepatocytes, while the degenerative
changes of kidneys were represented by swelling of epithelial cells lining
the proximal convoluted tubules with dilation of Bowman space. Spleen
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showed (splenomegaly) due to hyperplasia of white pulp and congestion of
red pulp with presence of megakaryocyte indicating extramedullary
hematopoiesis.

In conclusion the extract showed inhibitory effect in experimentally
induced mammary adenocarcinoma in mice because the plant included
active compounds that stopped cell division by affecting the protein and
DNA synthesis or stimulating the immunity system through affecting the
infiltrations of phagocytes, lymphocytes and secretions of lytic enzymes.

The role of Rhubarb (Rheum ribes) and Thyme
(Thymus syriacus) aqueous extracts in the inhibition of
mutagenic effects of Gemcitabine and the carcinogenic effects
of 7, 12-DMBA male albino mice (Mus musculus)

Karim J. Karim; Bushra M. Amin; Nahi Y. Yaseen

The present study has shed a light on the antimutagenic effects of

aqueous extracts of Rheum ribes (rhubarb) and thymus syriacus (thyme)

against mutagenic effects of gemcitabine and their anticarcinogenic effects

against 7,12-DMBA. In order to reach the research goals the following
experiment were designed:

1- Testing of mutagenic effects of anticancer drug gemcitabine and the two
aqueous extracts of Rheum ribes roots and Thymus syracus leaves in
male albino mice depending on cytogenetic assays which represented by
chromosomal aberrations, micronucleus test and mitotic index in bone
marrow cells, in addition to sperm morphology test of treated male mice.

2- Testing of antimutagenic or protective roles of the two extracts of Rheum
ribes roots and Thymus syriacus dried leaves against mutagenic effects of
gemcitabine by using the above mentioned assays and recording
interaction effects between gemcitabine and plant extracts with respect to
three kinds of treatments (pre, post, and simultaneous treatment with
gemcitabine) in order to reach plausible explanations for the
antimuagenic mechanism (s) of the plant extracts.
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3- Chemoprevtive effects of both plant extracts 7, 12-DMBA induced skin
papillomas in male albino mice with the concentrations used for rhubarb
were 1% and 5% and 5% and 7.5% for the thyme via drinking water for
25 weeks respectively.

4- The Inhibitory role of the aqueous extracts of Rheum ribes end Thymus
syriacus on skin papillomas of male mice induced by 7, 12-DMBA.
Results showed that gemcitabine induced chromosomal aberrations,

micronucleus formations and decreased mitotic activity in bone marrow

mice cells.In addition, the drug increased the frequency of misshapen
sperms after 35 days of treatment.

The root extract of Rheum ribes had no significant clastogenic effect
on bone marrow cells of the male albino mice when given orally
at concentrations 100 and 150 mg\ kg body weight, but enhanced
sperm anomalies significantly at concentration 150 mg\ kg body weights.

It is found that Thymus syriacus extract had no clastogenic action
in bone marrow cell of the animals that treated orally, except the
concentration 200 mg\ kg body weight showed significant elevation
on total abonormal metaphases. Thyme extract had significant effect
on total abnormal sperms while show no significant effect on kinds of
misshapen sperms.

The results revealed that both plant extracts at concentration (100 mg\ kg
body weight) exhibited a strong antimutagenic effect against gemcitabine
(15 mg\ kg body weight) clastogenic action on bone marrow cells and sperm
abnormalities pretreatment and simultaneous treatment, rhubarb extract
showed strong protective effect when given together with the drug, whereas
thyme extract showed highest protective action when given pre and
simultaneous treatment with the drug, which means that both extracts
considered as dermatogens.

Both plant extracts showed significant reduction in the number of mouse
with papillomas (incidence) and the numbers of papillomas per mouse
(multiplicity) induced by 7, 12-DMBA, which indicate that, both plants
contains chomopreventive agents.

Rhubarb and thyme extracts showed non-significant reduction in the
percentage of papillomas inhibition produced by 7, 12-DMBA. Rheum ribes
inhibited 33.5% while Thymus syriacus 38.1% inhibition in tumor
multiplicity.
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Histological inuvestigations indicated that rhubarb extract reduced
spuamous papillomas and stimulated hair follicle proliferations. Thyme
extracts also reduced squamous papillomas.

Over all the results high light the potential of Thymus syriacus leaves
and Rheum ribes as a safe, antimutagenic and effective chemopreventive
agents skin cancers, which may provide the lead for the development of
antitumor agents.

Study of pathological, immunological and cytogenetic effect
of crud extract of Urtica dioica on cancer cells in vitro and
treatment of transplanted tumor in albino mice

Eman H. Yousif; Talib A. Makkawi; Nahi Y. Yaseen

The aim of this study was to evaluate the cytotoxic effect of Urtica
dioica extracts (aqueous and ethanolic) on normal and cancer cells in vitro
and in vivo by using many parameters. The preparation of both extracts was
performed. There parameters included the evaluation of cytotoxic effects of
aqueous (AE) and ethanolic (EE) extracts of Urtica dioica on human
laryngeal carcinoma (Hep-2) cell line, murine mammary adenocarcinoma
(AMN-3) cell line, rat emberyogenic fibroblast (Ref) cell line and brain
cancer (B) cell line in vitro .In addition for lymphocyte adhesion assay and
hemadsorption test for the same of cell lines were carried out as well. The
effects of both extracts on several cytogenetic parameters such as mitotic
index, blast index, replicate index, cell cycle progressions, chromosomal
aberrations, sister chromatid exchanges, nuclear cytotoxic division index
,nuclear division index, micronuclei ratio, nucleoplasmic bridge and nuclear
bud after culturing of peripheral blood lymphocytes were studied at all in
vitro.

Determination of LD50 in mice was performed as preliminary step to
detect therapeutic doses that used in the treatment of transplant
adenocarcinoma in mice. It was (2.225 g/kg) for both extracts .Also the
effect of therapeutic dose on immunological parameters such as on the
phagocytosis of Killed yeast by macrophages and determination the
macrophages migration inhibition factor, and the immediate type
hypersensitivity were evaluated.
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The in vitro cell growth assay showed that there was type, time and
concentration- dependant cytotoxic effect of both extracts on the tested cell
lines. That AMNS3 cell line showed sensitivity more than other cell lines
while the brain cancer cell line was more resistance. The high
concentrations caused severe growth inhibition for the four cell lines, while
the low concentrations lead to growth stimulations for both Hep-2 and
Ref.However, these concentrations caused inhibition for AMN3 cell line
while the inhibition effect on brain cell line appeared just on high
concentrations after 24 hrs of exposure and then the cells return their
viability. The cytological study performed simultaneously with cell growth
assay, revealed that there was concentration-dependant cytological changes
like patchy growth inhibition ,loss of confluent feature and cellular
degeneration after exposure to lowest concentration(0.01,0.1 pg/ml).The
early finding of cytolysis were seen after exposure to (10,100 pg/ml). While
the highest concentration (1000, 10000 pg/ml) caused severe growth
inhibition with marked cytolytic features including loss of cellular outline
and high content of cellular debris. In lymphocyte adhesion assay and
hemadsorption test the plant extracts gave carbohydrate binding properties
that affect the cancer cell line for binding with lymphocytes and erythrocyte.
The effect of extracts on mitotic index, blast index, replicate index, cell
cycle progressions and nuclear division index was based on their
concentration in which high concentrations caused significant inhibitions
(P<0.05) for these parameters and the severe toxicity was appeared with the
highest concentration while the low concentrations stimulated the ability of
lymphocytes for transforming and replication by the presence of (PHA)
mitogen.

The effect of both extracts on the cytogenetic parameters in mice
didn't differ from what gain by human lymphocytes in vitro for the
same parameters that the effect depended upon the doses ,the high
doses caused significant inhibition (P<0.05), while the low doses stimulated
the ability of cells for transforming and division for both extracts. These
results supported the results in human lymphocytes as a laboratory system
model in vitro and for the hormoetic effect of plant. Therapeutic
dose (0.01 mg/kg bw), for both extracts stimulated the activity of
immune cells that it caused increasing in phagocytic activity
for macrophages in addition it was stimulating it for production
of macrophages migration inhibiting factor .And also it was
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supporting cell mediate immunity by skin test with their effect on
stimulating lymphocytes replication and division.

The histopathological study showed no toxic abnormal changes in all
studying organs treated with low doses while abnormal toxic changes were
seen in all organs at the higher doses, in both extracts .These changes
were characterized by hyperplastic changes in mucosa of stomach
and intestine and fibrosis of submucosa, also focal lymphocytic
aggregation was noted in both of the liver and kidney. The lung gave
the abnormal changes which characterized by thicking of alveolar walls
and infiltration of mononuclear cells especially alveolar macrophages.
There are several number of lutinized follicles in ovary which means
there was an estrogenic effect, and there was suppression of
lymphoid follicle in the spleen .This study showed that this plant
has a cytotoxic effect that the extracts caused inhibition growth for the
mammary gland adenocarcinoma (AM3) in low doses, while the high doses
caused a toxic effect in the animal. The cancer cells stimulated
for proliferation and metastasis for bone marrow, several number
of metastasized cancer cells were detected in the bone marrow of mice
by cytogenetic analysis and also they were detected in the lungs of
mice treated with the high dose of the aqueous extract by the
histopathological study. The treatment with the therapeutic dose
(0.01 mg/ kg) gave high tumor growth inhibition percentages for
both extracts (aqueous and ethanolic) which it reached 94.3,94.4% in
mice treated before the time of tumor transplantation, while the
percentages of treatment at the same time of transplantation were
reached 98.2 , 99.1 % and it reached for 99.0,99.4% in mice treated
after tumor transplantation. The histopathological changes of these
treated groups showed wide necrotic area with very few number of
cancer cells and infiltration of inflammatory cells surrounded by
fibrous connective tissue .While in control group(untreated group)
and the groups treated with toxic doses, there were sold masses of
highly proliferation malignant cells which less differentiated and
there was central necrotic area which appear smaller than in treated
animal groups in addition for the presence of slight inflammatory cells.
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Study the effect of crude extracts of fruits and seeds of

date palm (Phoenix dactylifera cultivar Zahdi) on some

cancer cell lines in vitro and treatment of transplanted
mammary adenocarcinoma in mice

Yasir H. Zaidan; Badry A. Al-Ani; Nahi Y. Yaseen

This work represented a preliminary study of the effect of crude extracts
of date palm (Phoenix dactylifera cultivar. Zahdi) fruits and seeds on two
malignant cell lines (human laryngeal carcinoma-Hep2 and murine
mammary adenocarcinoma-AMN3) and one normal cell line (rat embryo
fibroblast-REF). Also this study included evaluation of the effect of these
extracts on several cytogenetic parameters such as mitotic index (Ml %),
blast index (B1%) and chromosomal aberration (CA) after in vitro culture of
peripheral blood lymphocytes. This work also included study of the
therapeutic potential of two extracts, one from fruits and the other from
seeds in the treatment of transplanted murine mammary adenocarcinoma in
mice.

Aqueous and ethanolic extraction of the date palm fruits gave extracts
with a yield of 24.33% and 14.2%, respectively. While the seeds gave
extracts with a yield of 7.4% and 13.6% from aqueous and ethanolic
extraction, respectively. The hexanic extract of seed was pale yellowish-
green oil with pleasant odour with a yield of 4.1 ml/100gm. The extraction
of fruits by hexane didn't give any yield.

The chemical tests of aqueous extracts of date palm fruits and seeds
detected flavonoids, glycosides, resins, tannins and terpenes. Moreover the
ethanolic extracts of fruits and seeds were found to contain alkaloids. The
hexanic extract of seeds gave positive tests with steroids and terpenes only.

The in vitro cell growth assay showed that there was a time- and
concentration-dependent cytotoxic effect of crude extracts of date palm
fruits and seeds on Hep2 and AMNS cell lines. The highest significant effect
of these extracts was achieved after 72 hrs of exposure with highest
concentration (10000 pg/ml). Both aqueous extract of fruits (AF) and
ethanolic extract of seeds (ES) caused growth inhibition percentage (76.3%,
89.4%) for Hep2 and (84.1%, 93.4%) for AMNS3, respectively.
However, 72 hrs exposures to crude extracts of fruits and seeds at
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concentration of 10000 pg/ml caused slightly inhibitory effect on REF cell
line, reached 21.1% and 17.7% for AF and ES, respectively.

In general, the percentage of cell viability of all cell lines was
inhibited after exposure to all crude extracts in a time- and concentration-
dependent manner, although, the lowest concentration of aqueous
extract of seeds showed significant increment in the cell viability
of Hep2 after 24 and 48 hrs exposure indicating to hormetic effect.

On the other hand, all crude extracts of fruits and seeds caused
significant reduction in the mitotic index and blast index of
peripheral human lymphocytes, but without any structural or numerical
chromosomal aberration. Also these extracts neither replaced
phytohemagglutinin (PHA) as mitogenic agents, nor colcemid as mitotic
arresting agents at metaphase.

The therapeutic doses of both AF and ES were determined
according to LD50 in mice. The results indicated high effectiveness
of both extracts in a dose- and time-dependent manner. The highest
therapeutic doses of AF and ES (1.2 and 1 gm/kg B.wt., respectively)
showed the best therapeutic effect by reducing the tumor volume
in mice to about 73.9% and 83.8%, respectively.

The comparison of relative tumor volumes of different groups revealed
highly significant differences among all treated groups and those of
untreated (control) group.

In conclusion, the results of this study revealed that AF and ES
possessed high cytotoxic effect on cancerous cell lines and slight
inhibitory effect on normal cell line indicating the specificity of both
extracts against malignant cells. Both extracts also revealed wide safety
range in healthy mice and high antitumor effect when used in
treatment of transplanted tumor in mice.
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Study the in vitro and in vivo effect of alcoholic extract of
Withania Somnifera dun roots on cancer cell line and
experimentally induced mammary Aden carcinoma in mice

Azal H. Juma’ah; Kamel F. Khazal; Shalal M. Hussien

The objectives of this project was to study the effect of different
concentration of alcoholic extraction of the root of withania somnifera Dun,
on the growth of AMNS3 cancer cell line in vitro and study the effect of the
extract on the growth of transplanted mammary Adenocarcinoma AM3 in
mice. The study also includes comparison of the effect of the extract and
Cyclophosphamide together and Cyclophosphamide alone.

Four experiments were performed to achieve the objective of this study.

Experiment one was performed to extract the roots of withania
somnifera with 70% alcoholic extract; the yield of extraction was 5%.

Experiment two was performed to study the effect of different
concentration of extract on in vitro growth of AMN3 cancer cell line; the
results showed the extract produced an inhibitory effect of cell line at
concentration 31ug/ml after incubation period of (72, 48, and 24) hr.

Experiment three was performed on mice to study the acute toxicity of
oral administration of the extract by using Up & Down method of different
doses ranged between (1000-5000) mg/kg B.W.The results showed the
administration of such doses didn’t show any toxic effect up to 5000 mg/kg
B.W.

Experiment four was performed to study the in vivo effect of alcoholic
extract of the root of withania somnifera Dun alone or in combination with
Cyclophosphamide; thirty five mice Mice were experimentally inoculated
with mammary Adenocarcinoma (AM3) Mice were divided into equal five
groups.

Group one treated orally with 300 mg/kg B.W alcoholic extract daily for
21 days.

Group two treated with 3 mg/kg B.W Cyclophosphamide
intraperitoneally daily for 21 days.

Group three treated with alcoholic extract orally and Cyclophosphamide
intraperitoneally daily for 21 days.

Group four treated with the (poly ethyline glycol-400) 30% (vehicle)
daily for 21 days.
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Group five infected mice none treated.

Group six none infected mice none treated.

The inhibitory effect of the extract on tumor mass volume was monitored
every three days.

The results of group one and three showed significance inhibition
(P<0.001) of tumor mass volume as compared to the positive control (group
four).

The results of group two showed significance inhibition (P<0.01) of
tumor mass volume as compared to the positive control (group five).

The inhibitory effect of the treatment of group one and three was more
significantly than treatment in group two.

The survival time percentage of the mice in group one was 100% after 60
days of treatment, whereas the survival percentage of the mice in group two
at same period was 60%.

The histopathological changes of tumor mass in mice of group one and
three showed large area of necrosis surrounded by fibrous connective tissue
and inflammatory cell
Whereas the tumor mass in mice of group two showed smaller area of
necrosis as compared with the area in the mice of group one and three
Liver, kidney of all mice in groups showed a slight degenerative change.

The histopathological results of spleen in the mice of groups one and
three showed stimulation of the white bulb which indicated increase the
formation of leukocytes (T-cell) whereas the spleen in group two and
controls groups (group four and five). Didn’t show such stimulation in white
bulb.

In conclusion the alcoholic extract of the roots of withania somnifera
showed a promising result as anti cancer medical plant. The plant caused a
significance inhibitory effect on the experimentally induce adinocarcinoma
in mice

The inhibitory effect is better what was obtained from using a full
therapeutic dose of cyclophosphamide alone.

The extract gives a good inhibitory effect as combination with half
therapeutic dose of Cyclophosphamide.

These results encourage further studies of using the extract in
combination with other anticancer agents in different species. Moreover the
plant extract is safe after oral administration, since it showed an LD50 of
5000 mg/kg B.W.
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Study the effect of some crud & pure Nerium oleander leaves
extractions on the normal cells and cancer cell lines in vitro
and in vivo

Raghad H. Taha; Nabel K. Al-Ani; Nahi Y. Yaseen

This project considered as an explorer for in vitro and in vivo studies on
the production of some secondary metabolites from local medical plants,
named Melia azedarach; study their effect on cancer cell lines (In vitro) and
on human lymphocyte. This study included the following:-

First: - Three kinds of sterilization solutions were applied for shoot tips as
explants. The first one was sodium hypochlorite (NaOCI) as sterilization
material. The best concentration was 1% for 1.5 minute. The second
solution was mercury chloride (HgCl,), the best concentration was 0.05%
for half min. The third sterilizer was ethanol (C2H50H). The survival
concentration was 2.5% for 0.5 min.

Second: - Callus was induced from shoot tip and maintained on MS
medium supplemented with 1.5 mg/l kinetin and 2.5 mg/l 2, 4-D. Dark
incubation was the best to induce and formation of callus.

Third: - Primary indicators for chemical secondary metabolites groups were
used to identify the chemical compounds exist in vegetative and callus
obtained from shoot tip M. azedarach.

Fourth: - Preparation of two crude extracts (for both vegetative and callus
parts) by two types of solvents (n-Hexane and distilled water). The
percentage and type of extract varied according to the solvent, polarity and
extraction method.

Fifth:- Study the cytotoxic activity of different concentrations of crude
extracts (156.25, 78.1, 39, 19.5, 9.7 and 4.8 pg/ml ) and (107, 10, 10,
10,107 and 10°® pug/ml ) on two cancer cell lines (Hep-2 and AMN-3) with
three exposure times (24, 48 and 72 hr.), also on normal cell line (REF) with
one exposure time (72hr). Results revealed a significant cytotoxic activity of
the crude extracts in the two cancer cell lines during the three exposure time,
but in (REF) cell line, was no significant effect of those crude extracts was
reported. These results suggest that the active compounds of M. azedarach
may posses some specificity in cytotoxcicity on cancer cells rather than
normal cells. As for callus crude extracts with Hexane and Water; the best
cytotoxic activity concentration on Hep-2 cell line were with 9.7ug/ml and
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10 pg/ml respectively. This result also showed that cancer cell line Hep-2
was more sensitive to all M. azedarach crude extracts, than AMN-3 cell
line.

Sixth: - The immune effect of M. azedarach crude extracts on human
lymphocyte with and without mitogen (PHA) at exposure time 72 hour.
Without PHA the result was revealed the numbers of lymphocyte became
decreased after exposure to those extracts. This result suggests that those
crude extracts did not have immunomodulatory effect on lymphocyte
division. With PHA the result is immunomodulatory effect but with a
synergistic effect of those crude extracts with PHA in form of increase the
immunomodulatory effect, suggesting that the M. azedarach crude extracts
with PHA is stronger immunomodulator than the same extracts but without
PHA. Also it has been study the effect of M. azedarach crude extracts on
human lymphocyte with and without Colchicines in exposure time 72 hour.
The results revealed that the different plant extracts did not have anti-mitotic

property.

Cytotoxic and Cytogenetic Effects of Crude Extracts of
Capparis spinosa L. on Tumour Cell Lines
in vitro and in vivo

Asaad Abdul-Wahed Bader; Nahi Y. Yaseen

This study was carried out to evaluate the cytotoxic effects of aqueous
(A), methanolic (M), and hexane (H) extracts (Es) of root (R), leaves (L),
and flower buds (F.B) of Capparis spinosa L. on murine mammary
adenocarcinoma (AMN3), Human Larynx carcinoma (Hep-2) tumor cell
lines and normal rat embryo fibroblast (REF3) cell line in vitro. The
evaluation also included the effects of aqueous and methanolic root
extractson mitotic index (MI), and damage cells, after estimation the
cytotoxic concentration CC50% of each effective extract.

This study was an attempt to investigate the antitumor effect of root
extracts (A and M) on Mus musculus Balb\c mice injected with AMN3
tumor cell line (after, at the same time, and prior) of the tumor cell injection.
The effects of these extracts on the weight of the treated mice, liver and
kidney were studied. Cytogenetic parameters such as M.I, blast index (B.I),

36



Plant & Biological Extracts in Cancer Therapy 2008

damage cells in female mice, and mutagenic efface (as indicated by sperm
head abnormalities) in male mice were also examined.

The preliminary step to detect the therapeutic doses used in the treatment
of mice injected with AMNS3 tumor cell line, was the determination of lethal
doses 50 (LD50) in mice. The LD50 was 4.00 and 6.60 gm\kg for A. and
M.R.Es respectively. The doses which were chosen for treatment were: 0.4,
0.2 and 0.1 gm\kg for A.R.E., whereas those for M.R.E. were: 0.66, 0.33
and 0.165 gm\ kg.

The results of in vitro AMN3 cell growth assay have showed that the
CC50% of A., and M.R. Es were 546.89 pg/ml and 1250.00 pg/ml,
respectively after 48 hrs. treatment, whereas H.R.E had CC50 value > 10000
pg/ml after 48 hrs. treatment. Statistical analysis revealed that A.R.E. was
more potent acts against AMN3 tumor cell line growth. This effect was
concentration- dependant, but not time- dependant.

The effect of A.R.E on the growth of Hep-2 cell line has presented CC50
value of 2500 pg/ml after 72 hrs. Treatment. On the other hand, each of M.
and H.E showed CC50 value > 10000 pg/ml after 72 hrs. Statistical analysis
revealed that the efficiency of A. Es against the growth of AMN3 tumor cell
line was more than Hep-2 cell line.

The CC50% of all R. Es (A., M. AND H.) were > 10000 pg/ml for the
tested REF3 cell line. Statistically, all extracts used were ineffective on the
growth of REF3 cell line. On the other hand, all type of L. Es. (A., M. AND
H.) gave CC50 value > 10000 pg/ml on growth of AMNS3 cell line. All these
types of extracts were found to have non significant effect on the growth of
AMNS cell line.

All L. Es. Were inffective on the growth of Hep-2 tumor cell line except
A.L.E. after 72 hrs. Treatment, it showed CC50 value of 6666.67 pg/ml
after 72 hrs. Treatment. Statistical analysis of the results revealed that
A.L.E. was most effective against the growth of Hep-2 cell line after 72 hrs.
treatment as compared with M. and H.R.ES.

The results have shown that all types of L.ES. (A., M. and H.) Were
presented CC50 value > 10000 ug/ml. Moreover, all types of tested cell
lines were inffective after treatment with F.B.Es.

The cytogenetic study for AMN3 and REF3 cell lines has showed that A.
and M.R.E. exerted their effects to reduce the M.I. in AMN3 cells and was
concentration dependant. IN both treated and untreated AMN3 cells with A.
and M.R.Es., numerical and structural chromosomal aberrations (Damaged
cells) were found. The numerical chromosome aberrations include:
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eneupliody, tetraploidy and octoploidy, whereas the structural abnormalities
included ring chromosome (R.Ch.), one gap and one triradial, dicentric
chromosome (D.C.Ch.), and chromosome break with fragment (Ch.B.W.F.).

Non significant decreases were found in M.l. and Damaged cell
percentage values between treated and untreated REF3 cell line with each of
A. and M.R.Es. The chromosomal aberrations observed in REF3 treated cell
with M.R.Es. Included; chromatid break (C.B.), (R.Ch.), (D.C.Ch.), whereas
those treated with A.R.E. included R.Ch., D.C.Ch. and C.B., with small
number of symmetrical interchange of chromosomes of equal length
(S.1.Ch.).

The results have indicated that 0.4 mg\kg b.w. A.R.E. has the ability to
reduce the tumor volume (Tu.V.) in mice those treated with extract at the
same time of AMNS3 cells injection than others types of exposure, whereas
the highly growth inhibition percentage (G.1.%) occurred in mice treated
with extract 15 days a prior to AMN3 cells injection. However, both types
cell exposure to 0.66 gm\kg b.w. M.R.E at the the same time and prior to the
AMNS3 cells injection have exhibited similar ability to reduce Tu.V., and
this ability was more than for exposure type after AMN3 cells injection.
Moreover highly G.I. % was detected in mice treated with M.R.E prior to
the AMNS cell injection.

All the highly effective concentrations of A.R.E. against the growth of
AMNS3 in vivo were significantly ineffective on the weight of treated mice
till the end of experiment, except mice treated with 0.4 mg\kg b.w. A.R.E.
After AMN3 injection revealed significant increases in their weight.

The tumor masses isolated from mice treated with A. or M.R.E. have
revealed some feature differ from those found in control positive mice
especially in the type of exposure (at the same time of AMN3 injection).
The masses were surrounded by prominent fibrosis and chronic
inflammation and evidence of some sort of immunity.

The results have showed that the mice treated with higher concentrations
of A.R.E. (0.4 and 0.2 gm\kg b.w.) and 0.66 gm\kg b.w. of M.R.Es. have
revealed decrease in both M.I. and B.l. Aqueous R.E. in all concentarations
showed the same ability to increases the danaged cells, while M.R.E
concentarations were inffective on damaged cell percentage as compare to
control positive. The chromosomal aberrations (R.Ch., A.Ch. and D.D.Ch.)
were observed.

The results have indicated that each of A. and M.R.Es. was mutagenic
agent by using sperm heads abnormalities assay.
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The effect of crude alcoholic extracted for the Seed and
Leaves of Apium graveolens Var. dulce in the mammary
gland adenocarcinomas in female albino mice

Marwa A. Hussein; Rassmiya H. Murad; Shalal M. Hussien

The present study aims at studying the therapeutic efficiency of different
doses of two of crude alcoholic extracted 95% which are prepared from the
seed and leaves of Apium graveolens var. dulce in laboratory female Albino
mice Balb\c which have Mammary Adenocarcinomas.

The ethanolic extracted of the seeds and leaves of Apium graveolens
produced 9.816%, 13.232%; while the methanolic extracted produced
10.268% respectively, also, the seeds produced an oily extracted which was
brown- yellow, viscous nature and tasty, while the leaves produced an oily
extracted which was very dark green, viscous in nature and testy.

It is found through the deductive test of the chemical groups of these
extracted that the ethanolic extracted of the seeds of Apium graveolens
contained Tannines, Flavonoides, Phenolics and Glycosides; whereas the
methanolic extracted of the leaves contained Saponines, Resines,
Alkaloides, Terpenes and Coumarines. In regard to the leaves, the ethanolic
extracted showed positive results for all the tests, while the methanolic
extracted showed positive results except the saponine.

Also, by using the method of High- Performance Liquid Chromatography
(HPLC), the components of the aromatic essential oil and the fixed essential
oil are examined. It is found that there were 14 compounds of the aromatic
oil in the seeds of Apium graveolens. When they are compared with the
standard aromatic essential oil used in HPLC; they were (a-pinene, Cineole,
P-cymeme, Terpinene, a- phellandrene, B- pinene, Geraneole, terpinole,
Linalool, Menthone, Limonene, Myrcene, Camphen, Rutin). a- pinene
compound had the highest concentration, which was (19.2 mg\ml); while
camphen compound had the lowest concentration, which was (6.3 mg\ml).

When the aromatic oil of the leaves of Apium graveolens is tested, the
results showed that there were 24 compounds, They were (Sabinene,
a-Tujene, a- pinene, Sabinene, B pinine, Mircene, p-cymene, Limonene, cis-
ocimene, trans-ocimene, G- Terpinene, linalool, cis-limonene oxide, trans-
ilimonene oxide, transcarveol, trans-carvylacetate,
B- caryophyllene, B- Selinene, a- Selinene, caryophyllene oxide,
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3-n-butylphthalide, = Sedanolide,  cis-sedanolide,  trans-sedanolide).
Cis-sedanolide compound had the highest concentration, which was
(45.41 mg\ml); while the G-Terpinene compound had the lowest
concentration, which was (26.00 mg\ml).

The therapeutic doses of the crude ethanolic, methanolic, ethanolic-
methanolic extracted of the seeds and leaves according to their tissue,
physiological and the therapeutic effects. The therapeutic experiments
proved that these crude extracted of Apium graveolens have high efficiency
of shortening the size of tumor according to the used doses of them, the
period of taking the doses, the bind of the extracted and the used part of the
plant. The medium therapeutic doses of (500 mg\kg) were the best in the
effect in relation to its shortening the size of the tumor in mice. When the
relative size of the tumor is compared with different therapeutic groups, the
results showed a clarification of highly significant differences between these
groups and the control group.

The crude alcoholic extracted of the leaves of the Apium graveolens
proved to be more efficient against tumor than the crude alcoholic extracted
of the seeds of Apium graveolens, Also all the groups of mice, which were
treated by the crude alcoholic extracted of the seeds and leaves of Apium
graveolens showed prolonged life incomparision with the control group.

Farther, the results of the study showed a significant decrease
(p < 0.05) in the weights of the animals used in the experiments and given
the doses of the plant crude extracted (ethanolic, methanolic, ethanolic-
methanolic) with their successive doses through the mouth for thirty days.

The microscopic examination of the mammary adenocarcinomas
transplanted in female albino mice and treated by crude alcoholic extracted
of the seeds and leaves of Apium graveolens showed that there were many
foci of necrosis in the tumor cells which were distinguished by losing their
specific pigment, loss of nuclei and self destruction so as to have very clear
existence of a large number of apoptotic bodies; in addition to the
infiltration of inflammatory cells which showed degeneration in its early
stages. Also, there was isolation of the unhurt tumor cell in the shape of
speeded small foci which were surrounded by thick tissue capsule and
infiltrated by the monocytes and inflammatory cells especially the
macrophage and lymphocyte. Besides, there was bleeding from the
congested blood vessels, while the microscopic examination of the
mammary adenocarcinomas transplanted in female albino mice of the
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control group showed that there were a large number of malignant cells
whose nuclei had different shapes of mitosis.

Also, the results of the study showed that the using of plant extracted was
safe when it was given through the mouth, that is, no clinical signs appeared
to indicate poisonous effects of the different crude alcoholic extracted of the
seeds or leaves of Apium graveolens. When they were given gradual doses
(250-6000 mg\kg) of the weight of the body through the mouth; therefore, it
is considered a safe plant.

The quantitative determination of the estrogen E2, Progesterone P: and
Follicle Stimulating Hormones FSH in the serums of Albino mice used in
the experiments and treated by crude alcoholic extracted 95% of the seeds
and leaves of Apium graveolens that there was a significant increase in the
concentration of estrogen of different kinds of the extracted in comparison
with the values of the coefficient of the control group, that is the study
recoded a significant increase of the concentration of estrogen; it was the
highest in the mice which was administrated by the methanolic extracted
95%, then it was less in the mice which was administrated by the ethanolic
extracted and it was the least in the mice which was administrated by the
crude ethanolic —methanolic extracted of the seeds of Apium graveolens;
while the increase of the concentration of estrogen of different crude
alcoholic extracted in the leaves of Apium graveolens was the highest than
the extracted of the seeds and it was less concentration in the mice which
was administrated by the methanolic extracted 95%, then it was the least in
the mice which was administrated by the crude ethanolic- methanolic
extracted in the leaves of Apium graveolens in comparison with the values
of the control group.

Further, the plant extracted created a significant increase of the
concentration of progesterone; the statistics recorded that the concentration
of progesterone was the highest in the mice which was administrated by the
methanolic extracted 95%, then it was less in the mice which was
administrated by the ethanolic extracted 95%, and the least in the mice
which was administrated by the crude ethanolic- methanolic extracted in the
seeds of Apium graveolens whereas, a significant increase in the
concentration of progesterone was recorded in the leaves of Apium
graveolens as follows: it was the highest in the mice which was
administrated by the crude ethanolic extracted 95%, then it was less in the
mice which was administrated by the methanolic extracted 95%, and the
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least in the mice which was administrated by the crude ethanolic-
methanolic extracted comparison with the coefficient of control group.

The study also proved that there was a significant increase of the
concentration of the follicle stimulating hormone FSH whose greatest
concentration in the mice which was administrated by the crude ethanolic-
methanolic for the seeds of Apium graveolens, it was less in the mice which
was administrated by the methanolic extracted 95% of the seeds, and it was
less in the mice which was administrated by the methanolic extracted 95%
of the leaves of Apium graveolens in comparison with the concentrations of
the coefficient of the control group. While, the results recorded a significant
decrease of the FSH in the mice which was administrated by the crude
ethanolic extracted of the seeds and leaves of Apium graveolens a highest
decrease, it was less in the mice which was administrated by the crude
ethanolic- methanolic extracted of the leaves of Apium graveolens, in
comparison with the concentration in the control group.

Cytotoxic and cytogenetic effects of Local Rhubarb
(Rheum ribes L.) crude extracts on normal and cancer cells
in vitro

Haja J. Hedayet; Nadhum J. Ismaiel; Nahi Y. Yaseen

The present study was carried out to evaluate the cytotoxic effects of
aqueous (AE) and ethanolic (EE) crude extracts of root of Rheum ribes L.
on two malignant cell lines Human Laryngeal Carcinoma (Hep-2) cell line
and Murine Mammary Adenocarcinoma (AMN3) cell line, and one normal
cell line of Rat Embryo Fibroblast (REF3). The study also included the
investigation of the mutagenic and antimutagenic effect of the aqueous
crude extract of R.ribes L. against the mutagen Mitomycin C by using two
cytogenetic parameters such as mitotic index, chromosome aberration after
the culturing of peripheral blood lymphocytes in vitro.

The aqueous crude extract was found to be a more effective
antiproliferate agent than the ethanolic extract. Aqueous extract exhibited
time- dependent cytotoxic effects on Hep-2 malignant cell line after the
exposure of 24, 48 and 72 hrs. While AMN3 malignant cell line and REF3
normal cell line showed less response to both extracts, the inhibition could
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only be recorded after 48 and 72 hrs. of exposure to the higher concentration
(500 or 1000 pg/ml). However, ethanolic crude extract exhibited time-
dependent cytotoxic effects at all concentrations after the exposure of 72
hrs. on Hep-2 cell line and at high concentration (500 or 1000 pg/ml) on
AMNS3 and REF3 cell lines. The cytotoxic effects of both extracts started at
lowest concentration on Hep-2 cell line after 72 hrs. of exposure while safe
toward normal cell line REF3.

Study cytotoxic and cytogenetic effects of Flaxseed crude
extracts on some cancer cell lines

Ashraf N. Saad; Abdul-Zahra K. Mohammed; Nahi Y. Yaseen

While researches are continuous in order to get new cancer therapies,
plants extracts, that kill cancer cells, raises as suspected therapies to get rid
of these malignant cells, and this work considered as a primary screening
study that focus on the effect of Flaxseed crude extracts on some cancer cell
lines in vitro, and human lymphocytes, which considered as normal cells in
addition to its function as an immunological cells.

This study includes preparation of three types of Flaxseed crude extracts
by using different solvents, oily, aqueous and crude lignan, in which its
extraction required a group of different solvents and alcohols.

Cytotoxicity assay, for evaluation the activity of these extracts is done on
three human cell lines Hep-2, RD and Hela cells, by using eight
concentrations (7.81, 15.62, 31.25, 62.5, 125, 250, 500, 1000) ug/ml for
each extract, and for 24, 48 and 72hrs. of exposure time.

Results show a gradually cytotoxic effect of extracts on the growth of
these cell lines, with dose and time dependent manner for all types of these
cell lines.

Some differences of the effect among these extracts according to the type
of cell line and the extracts itself, through the estimation of cytotoxic
concentration that kills 50% of cells (CC50) for each extract and cell type,
we found that aqueous extract was the most potent cytotoxic extracts for
these cancer cell lines, followed by crude lignan extract, and crude oily
extract respectively. Hela cells were the most sensitive type of cell lines to
these extracts, followed by RD and Hep-2 finally.
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Some cytogenetic tests were done, to detect the mechanism in which
these extracts shows there effect on cell lines, through the study of
chromosome morphology and mitotic index of Hep-2 and RD cell lines.

No variations were shown in chromosome morphology of these cell lines
after treatment with extracts because of the great numerical and structural
abnormalities in its chromosomes, but the mitotic index was decreased after
treatment with the extracts.

Human blood lymphocytes, the first two extracts show an inhibitory
effect on the mitotic index (MI) and Blastogenic index (BlI) of human
peripheral blood lymphocytes in ratios varied according to the type of
extract, with effect on the chromosomal morphology of these cells, but the
high concentration crude extracts were highly toxic to these cells.

Effect of crude extract Silypum marianum L. seeds
on cancer and normal cell lines

Israa S. Salmman; Mohammed Abdul-Hadi Gali; Nahi Y. Yaseen

This project is considered as explorer study for the activity of compounds
in local plant, of plant named (Silybum marianum L.) as crude form, and its
effect on cancer cell lines (in vitro). Also studying the effect of these
compounds on human lymphocytes division, and its use mitogenic or
antimitotic or as arrested of division. The study includes the following:

1. Preparation of three crude extracts the plant seeds using two methods of
extraction: The first method is soaking and stirring by using two solvents,
distilled water, and ethanol alcohol to obtain aqueous and ethanolic
extracts. The second method is squeezing to obtain fixed oils. The
extraction ratio differed, among different solvent and reach in aqueous,
ethanolic and oily (11.46%, 6.86% and 15.10%) respectively.

2. Study the cytotoxic activity of the prepared extracts, on cancer cell lines
(Human Larynx epidermoid carcinoma (Hep-2), Rhabdomyo sarcoma
(RD) and Ahmed-Mohammad-Nahi-2003 (AMN-3) ) and normal cell
line (Rat embryo fibroblast (REF) ) in ten concentrations (0.1, 1, 2.5, 5,
10, 100, 250, 500, 1000, 10000 microgm / ml), within three exposure
times (24, 48, 72 ) hours , and normal cell line with one exposure time
(72) hrs. The results showed significant a clear cytotoxic activity of these
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crude extracts, in three cancer lines. It is noticed that, the cytotoxic effect
increased according to concentration and time of exposure in agueous
and ethanolic alcohol extract. In case the oily extract, the effect of cells
affected by time of exposure, these led to significant decrease in the
percentage of viability of the cells, while the moderate concentration lead
to significant increase. While there was no significant effect in growth
the normal cell line in the same extract treatment. Therefore it maybe
there are metabolic compound for Silybum marianum some specialization
in the cytotoxic effect in growth of cancer and abnormal cell. Also it has
been found that the only extract of this plant is the best and efficient
effect on the cancer cell lines.

3. The results showed there were no cytotoxic effect on lymphocytes growth
and also these extracts showed no significant difference as mitogenic on
arresting for mitosis when compared to control.

Effect of Crude watery extract of Pomegranate pericarp
(Punica granatum) on cancer cell line in vitro and in mice

Aseel Y. Kadhim; Muhanad M. Nori; Shalal M. Hussien

This study was carried out to recognize the effect of the most important
component in the pericarp of Punica granatum fruit which is known as
Crude Ellagic Acid. The cytotoxic effect of this extract has been
investigated in some of tumor cell lines including murine mammary glands
carcinoma (AMN3) and epithelial cell carcinoma of human larynx (Hep-2)
in comparison to Rat embryonic fibroblast cell line (Ref), as well as human
lymphocyte by using tissue culture technique (in vitro). Additionally, the
toxic effect of Crude Ellagic Acid extract has been tested in vivo to
determine the LD50 in normal mice, and the therapeutic effect in tumor —in
planted mice.

The qualitative chemical analysis showed that Crude Ellagic Acid
extracted contain Glycosides, Tannin, and Flavonoid while Steroid, Terpen,
and Alkaloid were absent.

Cytotoxicity assay of this study demonstrated that Crude Ellagic Acid
caused inhibitory effect on the growth of all cell lines particularly at a
concentration of 700 pg /ml and incubation period (72 hour) .at this
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condition the percent of growth inhibition of each of Hep-2, AMNS3, and
Ref were 56.64% ,59.27% ,32% respectively .however ,this extract caused
gradually inhibition on the human lymphocyte culture after (72hour)
exposure in respect to Mitotic Index and Blast Index particularly at
concentration 600 pug / ml which caused completely inhibition 100% in
these parameter .

On the other hand this study showed intermediate toxicity of Crude
Ellagic Acid extract in normal laboratory mice in respect to LD50 which
was 935.25 mg/kg .while the result of therapeutic experiments in tumor
bearing mice showed reduction in tumor volume about 61.8% in those
treated with the higher dose of Crude Ellagic Acid extract (93.525 mg/kg),
and 97.4% in those treated with lower dose (46.762 mg/kg) after 5 weeks
from the onset of the treatment. Moreover histopathological study of the
tumor mass at the end experiment indicated necrosis in the tumor mass of
high dose —treated mice (93.525 mg/kg), but those treated with low dose
(46.762mg/kg) of Crude Ellagic Acid showed infiltration of inflammatory
cell in addition to necrosis in their tumor mass .all treated mice with high
and low dose of crude Ellagic acid showed no histopathological effect in
their internal organs including Liver, Spleen, and Kidney.

Study the Effect of the Polyphenolic Compounds Extracted
from Grape Skin Fruit Vitis vinifera on Some Cell Lines
(in vitro)

Zainab Y. Mohammed; Essam F. Al-Jumaily; Nahi Y. Yaseen

This study was conducted with the aim to extract and purify a
polyphenolic compound “Resveratrol” from the skin of black grapes
Vitis vinifera cultivated in Irag. The partial purified resveratrol is obtained
after column chromatography application. The preparative thin layer
chemomatography elution yields pure crystals identified as resveratrol
(mixture of the two isomers cis and trans) in relation to resveratrol standard
trans- resveratrol (35 mg resveratrol crystals / 0.5 kg fresh grape skin
obtained as a result of these processes).

Chemical investigations and tests for the identifications carried out for
the qualification of extracted crystals yield include: general tests for
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polyphenoles, aromatic unsaturated compounds, spectrophotometric
scanning for Amax screening, HPLC analysis, FTIR assay and melting point
estimation in relation to resveratrol standard for the all applied tests.

The study has also employed an in vitro evaluation of the cytotoxic effect
of pure and partial purified resveratrol on some cell lines including the
murine mammary adenocarcinoma (Ahmed- Mohammed - Nahi-2003,
AMN-3) cell line, the human laryngeal carcinoma (Hep-2) cell line and the
rat embryo fibroblast (Ref) cell line, at different concentrations and different
treatment exposure time.

The partial purified resveratrol extract concentrations ranging (7.81-
4000) pg/ml in a twofold serial dilution are used to treat the three types of
cell line for 48 and 72 hours intervals. The significant cytotoxic effect
resulted from the inhibition of cells growth is estimated in different manners
for each cell line.

The pure extracted resveratrol cytotoxic effect is studied in comparison
with trans- resveratrol standard concentrations (12.5, 25, 50 and 100) pg/ml
for both the extract and standard resveratrol; and also the comparison
includes methotrexate drug in concentrations (0.05, 0.1, 0.2 — 0.4) ug/ml
toward the growth effects of three types of cell lines and at three exposure
times (24, 48 and 72) hours.

The cytotoxic inhibition effects of the pure extracted resveratrol revealed
that the high significant (P< 0.01) effect of all concentrations is achieved
after 24 hours of exposure for both AMN-3 and Ref cell lines. Hep-2 cell
line responds to the extracted resveratrol in different manners. Also the
comparison indicates that both the pure and partial purified resveratrol have
a cytotoxic effect on all cell lines with an observation of the different effects
between different concentrations.

The inhibitory effect of the purified extract is more potent than the
partially purified. The results of cytogenetic study of the pure extracted
resveratrol on the normal human lymphocyte blood cells revealed that the
substance reduced significantly the mitotic action of the mitogen (PHA),
and appeared to be a potent antimitotic and antiblastic cell formation in dose
dependent manner.

Iragi Center for Cancer & Medical Genetics Research 47



Iragi Center for Cancer & Medical Genetics Research

Effect of crude extract for stems of Lactuca serriola L. plant
on cancer and normal cell lines

Iman |. Abdul-Hameed; Abdul-Hakeem A. Al-Abdullah; Nahi Y. Yaseen

This project was planted as exploring study for effectiveness of
secondary metabolism compounds of Lactuca serriola crude extracts on
growth of cancer cells in vitro.

Extracts of plant's stems were prepared by using two kinds of solvents
(distilled water and absolute methanol). The percentages of aqueous extract
of stems was (% 8.08) while percentage of methanol extract was (% 8.2).
Latex of this plant was also collected to be used in this study .Effective
compounds for the extracts and latex were explored by using preliminary
reagents .The result obtained shows that the plant contains (Tannins,
Flavonoids, Alkaloids, Terpenes, Resin) as well as (Glycosides) in the crude
extracts of the plant's stems , but it was not found in the latex. No
indications were found for existence of (Saponins) and (Steroids) in the
plant.

Effectiveness of crude extracts and latex for Lactuca serriola was tested
in cancer cell lines (AMN-3, HEP-2, RD) and natural cells (REF) of eight
different concentrations (10000, 5000, 2500, 1250, 625, 312.5, 156.25,
78.125) pg /ml. The tests were done within three periods of time of
exposure (24, 48, 72) hours except for the natural cell line of rat fetus
(REF) which was exposed for (72) hours.

The results show existence of clear significant cytotoxic effect for crude
extracts and latex on growth of cancer cells within the three periods of time
of exposure. It was found that the cytotoxic effect for crude extracts and
latex depended on concentration and time period of exposure, and that
cytotoxic effect for latex didn't depend on concentration when cancer cell
line (AMN-3) treated. It was found also that there was no clear significant
cytotoxic effect when natural cells (REF) treated by crude aqueous extract
of the stems, and similar finding obtained when treated by latex, but natural
cells growth were stimulated at high concentrations. The results show also
that there was cytotoxic effect when natural cells treated by crude methanol
extract of the stems at concentration (2500) pug /ml and on at higher
concentrations.
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The Effectiveness of more extract in terms of cytotoxicity on cancer cell
lines has been varied depending on types of extract, cancer cell line and
concentration.

Influence of Polyphenols Extracts of Green Tea
Camellia sinensis on the Normal and Cancer Cells Lines
in vivo and in vitro

Mahfoodh A. Umran; Ghazi M. Aziz; Nahi Y. Yaseen

Agueous and methanolic of polyphenols and trepenoids extractions were
obtained from green tea leaves. Process of confirmation were performed
with conventional qualitative chemical tests, providing the following group,
F1 (polyphenols 27.6%) and F, (trepenoids 3.0%) from dry weight of leaves
.Catechins recovery was 67.2% from the original polyphenols (F;) contents
by HPLC.

Results showed that, a single administration of both catechol
concentrations (156 and 234 mg/kg) caused decreasing mitotic index (Ml),
blastogenic index (Bl) and increasing micronucleus frequency (MN),
catechins treatment due to non significant changes in BI, significant
increasing in MI and decreasing in MN, while the combination treatments
(catechins and catechol) improved the three cytogentic parameters
(MI,BI,MN). In fact a clear effect in mitotic activity and increasing in MN
was reveal after Methotrexate (MTX) treatment dependent on the periods of
administration, and/or in comparison with negative control. Furthermore,
significant differences in mouse serum level of Glutamate oxaloacetic
transminase (GOT) and Glutamate pyruvic transminase (GPT) enzymes and
creatinine were seen at 156 mg/kg of catechol only, catechins treatment
showed un significant induction of GPT, significant differences of GOT and
creatinine, while there were un significant induction in both levels of
enzymes and creatinine at combination treatments (Continuously). And
significant induction of GPT in serum of all groups of animals treated with
catechins pre or post catechol administration (pertreatment and
posttreatment), and significant induction of GOT at both groups of
posttreatment, while a significant induction of GPT, un significant induction
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of GOT and creatinine was reported with MTX treatment dependent on
periods of administration and in comparison with negative control.

Microscopic study of histopathological changes in spleen of all animals
groups treated with catechins showed an immunological stimulation
represented in hyper plasia in white puple, extended in splenic nodules,
increased in germinal centers, infiltration of megakaryocytes and
macrophages, while sever congestion and necrosis of tissue cells was
noticed in the spleen of animals treated with MTX and catechol. Only
elonged of hepatocytes, glycoprotein accumulation and slightly congestion
were observed in the liver of animals treated with catechins (singlally and
combinations). Furthermore, no histopathological changes in kidney of all
animals treatment were appeared.

The results revealed high reduction of proliferative rate on Hep-2 and
AMN-3 83.3% and 75.3% at 31.25 and 62.5 pg/ml of catechins
respectively, also, the proliferative rate inhibited 52.2% and 19.1% on brain
tumor and REF-3 cells treated with 500 and 250 pg/ml of catechins,
respectively, after 72 hr exposure.

The antiproliferative effects on Hep-2, AMN-3 and brain tumor cells
were 72.1%, 74.1% and 80.9% at 62.5, 250 and 1000 uM of catechol,
respectively, while the proliferative rate of REF-3 was increased more than
100% at concentrations >250 uM of catechol after 72 hr exposure. In order
to reduce the proliferative rate of Hep-2 and AMN-3 cells to about 50%
were required increasing of trepenoinds concentrations to (125-250 pg/ml),
high reducing of proliferative rate for brain tumor 70.5% was obtained at
1000ug/ml of trepenoids, while the highest antiproliferative rate of REF-3
cells was 17.9% at 62.5ug/ml of trepenoids after 72 hr exposure.

The combination effects of catechol and catechins ranged from 31.25-
250 uM and pg/ml caused a reduction in the cell viability of Hep-2 treated
with high concentration (125 & 250ug/ml) of catechol depended on
catechins concentrations after 72 hr. exposure, followed the reduction of cell
viability of AMN-3 depended on catechol concentrations in the present of
high concentrations of catechins, on the contrary no effects of catechins in
cell viability of brain tumor treated with catechol was reported after 48 and
72 hr exposure, but a potential effects for reducing the cytotoxic effects that
was induced by catechol were obtained on REF-3 cell in the present of
catechins after 72 hr exposure.

Synergistic effects of induction cytotoxicty of anticancer drugs
[Doxorubicin  (DOX) and mytomycin-C (MMC)] on tumor cells in
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combination with catechins were noticed. The cytotoxic effects was
increased 1.9 time and over twiced on Hep-2 and AMN-3 cells pretreated
with 31.25 pg/ml of catechins plus 15, and 20 pg/ml of DOX, respectively,
while it was twice on brain tumor cells treated with
125 pg/ml of catechins and 10 pg/ml of DOX, but the cytotoxcity effects of
DOX on normal cells was reduced in the present of catechins, after
24 hr exposure, in comparison with the cytotoxic effects of the same
concentrations of DOX only. Also, the cytotoxic effects increased three or
more times on Hep-2 cells pretreated with catechins and 5ug/ml MMC,
about doubled on AMN-3 cells pretreated with high concentrations of
catechins and 10 pg/ml MMC compaired with cytotoxic effect of the same
concentrations of MMC only. While there were positive response to
catechins present to reduce the cytotoxic effects of MMC on REF-3 cells.

Effect of Curcumin crude extracts on cancer cell line

Firas S. Al-Taee; Nadia T. Barakat; Teeba H. Jaafer;
Khansa R. Al-Saady

Incidence of cancer at different sites may be related to oxidative damage
to host genome by genotoxicants. These oxidative actions may be modified
by phytochemicals present in foods. The non-nutritive dietary constituents
which possess antimutagenic property appear to be promising
chemopreventive agents.

There is good evidence that several classes of compounds found in plants
exhibit anticarcinogenic effects mediated by a number of different
mechanisms. Curcumin is one of the natural plants that have different
biological activities and pharmacological actions. In the present study, we
investigated the possible antitumor effects of aqueous and ethanolic extracts
of curcumin. They were shown to inhibit the in vitro proliferation of Hep-2
cell line. These extracts found to be safe when tested on normal cell line;
REF (rat embryo fibroblast cell line). These results suggest that the
curcumin have an antitumor effect that needs more investigations.
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Growth Inhibitory Effect of Cabbage Extracts on
Hep-2 Cell line

Shalal M. Hussien; Firas S. Al-Taee; Khansa R. Al-Saady;
Nadia T. Barakat; Rasha A. Hussein

Plants are one of the most components of the nature can give valuable
benefits for various aspects. Plants then will continue to be extremely
important as a source of medicinal agents. The efforts of cancer research
centers and researchers have brought about a number of anticancer agents
derived from plant. Therefore this project has been planned in order to
assess the possible cytotoxic or cancer cell inhibition abilities of Cabbage.
They were shown to inhibit the in vitro proliferation of Hep-2 cell line.
These extracts found to be safe when tested on normal cell line; REF (rat
embryo fibroblast cell line). These results suggest that the Cabbage have an
antitumor effect that needs more investigations.
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Studying Some Biological Effects of Colicins on
Normal and Cancer Cells in Vitro and in Vivo

Hind H. Obaid; Rajwa H. Essa; Nahi Y. Yaseen

This study aimed at investigating the cytotoxic effect of crude, non-
bound colicins on normal and cancer cells both in vitro and in vivo.

First, colicin extracts were prepared from colicin-producing strains of
E.coli as follows:
1- A total of (50) stool samples were collected from apparently healthy
people, E.coli were isolated and then diagnosed using biochemical tests and
Api 20-E system. Thus, (45) pure isolates of E.coli were obtained. Colicin-
Producing bacterial strains were detected using cup assay. This revealed 39
(78%) colicin-producing isolates.
2-  Four isolates were selected, namely (Hio, H13, Hg and Hs), to extract the
crude, non- bound colicins, after inducing by Mitomycin-C. They gave the
highest activities (20480, 5120, 10240 and 5120) unit/ml respectively, the
highest protein production (5500, 4930, 5850 and 5100) Mg/ml respectively
and the largest inhibition zones (15, 15, 18 and 12) mm in diameter
respectively.
3- Extracted colicins were sterilized using (10%) chloroform. The best
storage temperature was (4)°C, at which the four extracts retained their
activity for one year. Finally, extracted colicins were concentrated using
saccharose.

Afterwards, cytotoxic effects of colicins (Hio, Hiz, He and Hs) were
studied on two axes:

The first axis included a study of cytotoxic effects on normal cells, which
in itself included two sides:
1- Study of cytotoxicity of colicins on normal cells in vitro using the

following parameters:
a- Hemolytic activity on human RBCs.
b- Cytotoxicity towards WBCs.
c- Cytogenetic toxicity of colicins on dividing lymphocytes with regard to
MlI, BI, CA, RI, CCP and SCE.
d- Effect on function and activity of some immune cells.
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The following results were acquired:

2-
a-
b-
c-

d-

Colicins had no hemolytic activity on human RBCs.

Cytotoxic effect of colicins on non-stimulated WBCs was dose-
dependent. Lower concentrations had no effect on cell viability. Higher
conc. reduced viability of WBCs for one hour.

Non of the studied colicins had mutagenic effect on DNA of dividing
human lymphocytes as neither CA nor SCE were increased compared
with the negative control (P>0.05).

Effect of colicins on (MI, Bl, RI and CCP) was dose-dependent, higher
conc. had an inhibitory effect, especially of colicin (Hg). Meanwhile,
lower conc. of colicin (Hs) increased transformation of PHA-stimulated
cells.

Colicins, particularly colicins (Hs), increased activity of immune cells.

They increased phagocytosis and superoxide ion (02') production by

Neutrophiles. In addition, ability of T-cells to form rosset shape was
increased along with lymphocyte transformation at certain
concentrations.

Study of toxicity of colicins towards normal cells in vivo using white
mice using the following parameters:

Determination of LDsg and external pathological effects on animal.
Cytogenetic toxic effects of colicins on murine bone marrow cells.

Toxic effects of colicins on liver enzymes activity (GOT, GPT, ALP and
ACP) and Creatinin percentage in kidney.

Histopathological toxic effects on murine organs, (liver, kidney, spleen
and heart).

Results were as follows:

The most toxic colicin to mice was (H1s).

Effects of colicins on murine bone marrow cells were similar to their
effects on human lymphocytes in vitro. The effects on (Ml, BI, RI and
CCP) were dose-dependent. Higher conc. caused significant (P<0.05)
reduction in these parameters especially those of colicin (Hg). Meanwhile,
lower conc. of colicin (Hs) induced transformation and proliferation of
bone marrow cells.

Non of the colicins had toxic mutagenic effects on murine bone marrow
cells, confirming results on human lymphocytes.

Colicins had no negative effect on liver enzymes activity contrary, higher
conc., (160) and (200)mg/kg, significantly increased GOT and ALP
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activity; whereas GPT and ACP activities were not affected. However,
(Hi3) and (Hg) showed toxic effects towards kidney cells in the form of
significant increases in creatinine conc.

Colicins at high doses, (200) mg/kg, had no toxic effects on the heart,
liver and spleen. However, toxic effects were recorded in the kidney in
the form of dilatation of renal tubules and presence of proteinous casts.
The second axis included cytotoxic study on tumor cells, which included

three aspects:

Firstly- Study of toxicity of colicins on transplanted murine

adenocarcinoma (AMjs).
The results showed:

2,

The four colicins had inhibitory effects on growth of AM3 cells when
injected intratumorally at (200)mg/Kg. Percentages of tumor inhibition
were (98.79, 90.45, 90.08 and 88.26) % for colicins (Hyg, Hiz, Hy and
Hs), respectively. Intraperitoneal injection caused less inhibition, (57.47,
36.25, 60.26 and 35.25) %, respectively using a daily dose of
(200)mg/Kg for a period of (24) days. Histopathological examination of
treated tumors revealed the presence of large necrotic areas with few
cancer cells as well as huge infiltration of inflammatory cells with the
presence of capsule and a thick layer of fibrous tissue. The best colicin
used was (Hs) as the animal reached a state of near cure.

Secondly- Study of cytotoxicity of colicins on cancer cell lines; Hep-
AMN-3, RD and Hela.
Cytotoxic effect of colicins depended on type of cells, type of colicin
used, amount of dose and exposure time.
Hela cells were the most sensitive followed by RD cells, whereas Hep-2
and AMN-3 cells were the most resistant.
Higher conc., especially (4000)Mg/ml, of colicins inhibited growth of the
four cancer cells. Lower conc., (3.9-62.5)Mg/ml, induced proliferation of
Hep-2 and AMN-3 cells, while inhibitory growth of RD and Hela cells of
different percentages.

Thirdly- Study of cytotoxicity of colicins on cancer cells from pre-

treatment, Acute Myeloid Leukemia (AML) patients, which included:

1-

Study of blood samples:

a- Cytotoxicity of colicins on myeloblasts from AML patients.

b-

Study the effect of colicins on division of myeloblasts.
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c- Effect of colicins on division of lymphocytes from AML patients.

d- Study the activities and immunological functions of cancer and normal
blood cells of AML patients.

2- Study of bone marrow samples:

a- Cytotoxicity of colicins on bone marrow cells division.

b- Cytogenetics study for bone marrow cells.

Results showed that:

e Myeloblasts from AML patients were more sensitive to colicins than
normal WBCs from healthy peoples. Toxic effect was dose-dependent
and exposure time.

e AML cells had the ability to growth in tissue culture media supplemented
with (20%) fetal calf serum.

e AML cells had no ability to replication and division or were had very
slowly division.

e Lymphocyte cells from AML patients lost the ability to divide with found
PHA.

e The Mitotic Index for AML patients cells were very low, for one body
was (0.52%), with had significant differences (P<0.01) compared with
healthy control was (3.26%).

e Blood cells for some AML patients had chromosomal aberrations.

The phagocytosis Index for Neutrophile cells from patients were
significantly lower than healthy control. T-cells from patients had CD2
marker, also had no differences between them and healthy cells in T-
Rosset formation.

e Bone marrow cells from AML patients were resistance to colicins.

e Bone marrow cells from AML patients had CA and SCE, also had the
ability to replication and division.
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Cytotoxic effect of Pyocyanin extracted from
Pseudomonas aeruginosa on some human and animal cancer
and normal cell lines

Shayma S. Al-Azawi; Lina Abdul-Kareem; Nahi Y. Yaseen

This work was done to study the effect of different concentrations of
pyocyanin pigment on the number of cancer cell lines. The pyocyanin dye
was extracted and purified using chloroform method, and 0.051 gm of
needle like blue crystals were obtained. Pigment source was P. aeruginosa
bacterium which was isolated from various sources including wounds, UTI,
burns, ear infections and others.

The cytotoxic effect of this pigment was observed when three types of
cell lines were used, two of them were cancer cell lines human larynx cancer
cell line (Hep-2 ), cervix cancer cell line (Hela) and the third was Rat
Embryonic Fibroblast cell line (REF) as a control.

The three cell lines were treated with double fold dilutions of pyocyanin
(12.5, 25, 50 and 100 pm/ml) with exposure periods of 6, 12, 24 and 48 hrs.
Results indicated that the rate of inhibition was time- dependent in all cell
lines and its biggest effect was shown after 24 for all concentrations. No
significant cytotoxic differences were detected between cancer cell lines and
normal embryonic cell line. It was also noticed that the cell were submitted
to Hormesis hypothesis. Cytotoxic concentrations showed variation in value
among cell lines according to cell types.

The inhibitory effect of the same previously mentioned concentration of
pyocyanin on human lymphocyte was investigated. Lymphocyte were
isolated from peripheral human blood, and cultured with and without
addition of PHA and exposed to the above concentration for 24 hrs. It was
found that these cells also underwent the Hormesis hypothesis, and
pyocyanin had dual effect on T lymphocytes, where at low concentrations
(12.5 and 25 pg/ml) the dye showed cell proliferation activity whereas at
higher concentrations it showed inhibitory effect on T Ilymphocyte
proliferation. The addition of PHA exhibited a synergistic stimulatory effect
to the pyocyanin dye in low concentrations.

To test the effect of pyocyanin on genetic material, two tests were carried
out. The first was the banding method where there was no proof that the dye
affected the DNA, the second was the micronuclei technique which showed
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alteration in the genetic material of the T lymphocyte cells exposed to 50
pg/ml of pyocyanin for 24 hrs as compared to control test. The alteration
was observed by formation of micronucleus and formation of nucleoplasmic
bridge originating from dicentric chromosomes whose centromeres are
pulled apart to opposite directions during the anaphase stage.

The cytolytic effect of pyocyanin on human larynx cancer cell line
cultured on tissue culture slides was observed after exposing the cells to 50
pg/ml of pyocyanin at intervals of 6, 12, 24 and 48 hrs. Results indicated
through the morphological changes of the cells that apoptosis occurred and
to a great extent cell necrosis after exposure intervals
of 48 hrs.

Investigating the genotoxicity of Escherichia coli
bacterial extracts

Najah R. Mohammad; Entwan S. Al-Bana; Ismail K. Shubber

This study was concerned to investigate the genotoxicity of bacterial
extracts that prepared from Escherichia coli bacteria that were isolated
from two different types of infections, the first one, include patients
suffering from Bladder carcinoma, while the second one were from

diarrheagenic calves with colibacikosis infection. Ten isolates (24.4%) of E.

coli have been isolated from 41 urine sample of bladder carcinoma patients,
while fifteen isolates were obtained from diarrheic stool of newborn calves.

Antibiotic sensitivity test was done for isolates of both types, showed
similarity between them to most antibiotics used in this test. The percentage
of isolates that were resistant to ampicillin were 60% in human and animal
isolates, however they were 50% and 60% for cephalixin in both kinds of
isolates respectively.

In order t investigate the genotoxicity of bacterial extracts E. coli isolates,
two kinds of bacterial extracts were prepared from five isolates of this
bacteria, three of them represent the human isolates, whereas the other two
were belonged to calves. These extracts were: the supernatant of bacterial
growth filtrate (SGF), and the supernatant of the ultrasonicated bacteria
(SUB). The cytogen- tic analytic tests were used for exploring the genotoxic
effect of them on living cells, which have been done in two steps. The first
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include using different dilutions (10- 2 10 -* and 10-*) of the two extracts,
that were inoculated in both, human blood lymphocytes culture, in presence
of PHA (phytohemegglutinin), in which Blastogenic Index (B.l.) and
Mitotic Index (M.l.) were used as cytogenetic parameter tests in vitro,
whereas only Mitotic Index for both bone marrow (BM) and spleen (SP)
were used when these extracts were injected IL.P in mice
in vivo, at the same time, Phosphate Buffered Saline (PBS) PH 7.2, and
Mitomycin- C (0.1 mg\ ml), were inoculated by the same manner to
represent the control negative and control positive for these experiments
respectively. The results obtained from these treatments revealed significant
genotoxic effect of most dilutions of these extracts used to inoculate cells in
different routes of injection at the level (P<0.05).

In the second step of these cytogenetic tests only one dilution
(102- dilution) of these extracts was inoculated in same treatment using the
following cytogonetic parameters: Sister Chromatid Exchange (SCE), Cell
Cycle Progression (CCP), Replicative Index (R.l.) and Chromosomal
Aberrations (CA), when maculated into human lymphocytes culture
in vitro, and Micronuclei Ratio (MN) and Chromosomal Aberrations(CA),
when |.P injected to mice, whereas (SCE) was used when they injected in
egg-chick embryos in vivo. The results of these tests also showed
genotoxicity effects in both kinds of extracts as in the former experiments,
when their values were compared to the negative and positive controls
values, in which the E. coli extracts that isolated from both cases of
infections have significant genotoxic effect when used on both biosystems
cells, i.e. in vitro and in vivo systems, and the genotoxic effect of these
extracts that was prepared from human bacterial (SGF) isolates were higher,
at significant level of probability, than that of calves isolates also there was
on significant difference in susceptibility of these cytogenetic tests have
been recorded when each of them used in measuring cytogenetic effects in
different treatments, except CA test revealed no significant effect of these
extracts in any of these experiments.

The results of most treatments used above revealed cooperation between
in vitro and in vivo routes of injections.

In the last step of this study, three isolates of E. coli bacteria that used in
above experiments were choose, two of them were of human origin and the
other one was from calves. These isolates were under went plasmidcuring
experiment by using acridine oranfe (AQ) at concentration of 100 pg/ml.
The extracts of these cured bacteria were prepared and injected in the same
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manner that was used in the former steps of this study, and cytogenetic
analysis of these extracts (SGF, SUB) revealed significant reduction in the
genotoxic effect of SGF extract, especially for those prepared from human
isolates, compared with the results from the same treatments before curing
of their plasmid in vitro or in vivo studies. This indicates that genes which
code to some gradients of these extracts are carried on specific plasmids
which were lost after curing process.

A Bacteriological and Immunological study on Pyocin
extracted from local isolate of Pseudomonas aeruginosa and
its effect on cancer cell in vivo and in vitro

Majeda M. Mitaab; Nidhal Abdul-Mohymen; Nahi Y. Yaseen

One hundred forty—one isolates of P.aeruginosa were isolated and
identified from 295 swabs which were collected from different clinical
sources (burn, wound, ear and urine) at Al-Najaf hospitals and used as a
source of pyocin production. Pyocin assay revealed that 33.33 % of the
isolates were able to produce pyocin. The efficient pyocin producing strains
belong to the common epidemiological type O; 11 was used as a source for
pyocin S and the indicator strain belongs to the epidemiological
type O; 4.

The induction of pyocin was increased by mitomycin C.The bacterial
lysate were brought to 40% of ammonium sulphate saturation and the
proteins was precipitated, then the pyocin further purther purified by using
two different chromatographic techniques; ion—-exchange chromatography
with DEAE-cellulose and gel filtration using sephacryl S200. Pyocin
activity of the fractions was detected by using the Govan spot testing on
indicator stains, or well method. The purity of active fraction was proved by
polyacrylamide gel electrophoresis (PAGE) The electrophoretic pattern
shows a single band, this indicates the purity of oar pyocin and the precision
of the extraction method used.

The molecular weight of pyocin was 52.480 Dalton by gel filtration
method .The optimum pH for high pyocin activity ranged between 6 to 8

and optimum temperature for pyocin production was 37 C The activity of
purified and crude pyocins were completely lost at 60~ C after 10 minutes.

60



Plant & Biological Extracts in Cancer Therapy 2008

The ideal storage temperature of purified pyocin was 4 C and -20- C for

crude pyocin. Pyocin preparations were assistant to DNase, RNase and 10%
chloroform but sensitive to trypsin, lysozyme, 7M urea and
10% SDS.

The pyocin was effective against some Gram negative bacteria; P.
flourecsense, Escherechia coli, klebsiella spp., and Neisseria gonorrhoeae.
The pyocin preparation given intraperitonealy in the presence of lethal dose
of strain O; introduced by the same rout, refused the fatal come out of
infection when treated at the same time of infection but did not prevent the
fatal come out of infection when it was treated after 24 hrs of bacterial
injection.

Median lethal dose for pyocin preparation, which were evaluated in
female mice, were 351 pg /kg and 241 pg /kg body weight for purified and
crude pyocin, respectively.

The in vitro cell growth assay showed that values of cell viability (%)
revealed type cell line, concentration -and time- dependant significant
differences. There was a time -and concentration- dependant cytotoxic effect
of both pyocin preparations on the tested cell lines. The most potent effects
were observed after 72 hrs of exposure of all cell lines to pyocin. AMN3
cell line was the most sensitive followed by Hep-2 cell line, whereas REF
cell line is the more resistant.

The results of treatment of transplanted murine mammary
adenocarcinoma in mice with two different doses of purified and crude
pyocin preparations by two different routes of administration showed
inhibitory actions of the bacterial products pyocin on tumor growth. The
response to treatment revealed considerable variability in dose and time-
dependant manner, as well as the route of administration.

The treated animal with pyocin showed prolonged life up to 30 days
while the control groups lived 15-20 days, and the size of tumor reduced
significantly in animals treated by intaperitioneal (PI) or intratumor (IT)
rout and the best dose was 24 ug/kg of purified pyocin where the relative
tumor volume % was significantly decreased in both route treatment groups
(IP: 96.2 to 28.96; IT: 91.65 to 34.32) resulting in growth inhibition
percentage (GI1%) about 98.69, 99.28, respectively.

Histopathological examination of treated tumor masses showed that
necrosis and fibrosis were the predominant features occurring with the
advanced treatment proportional to the reduction in tumor volume as well as
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huge infiltration of inflammatory cells. In advanced time of treatment, there
were only few islands of tumor tissue sequestered by massive mature
fibrous tissue.

The results of cytogenetic study showed none of the studied pyocin
preparations had mutagenic effect on DNA of dividing human lymphocytes.
Effect of pyocin preparations on (Ml, Bl, Rl and CCP) was dose-dependent,
higher concentration had an inhibitory effect significant decrease of mitosis
and Blast cells formation in purified and crude
pyocin-treated groups. The results of cell cycle progression (CCP) and
replication index percentage (R1%) supported the other cytogenetic results,
that indicates the lowering effect of each of purified or crude on CCP and in
turn on RI1%. And high significant decrease in the SCE\ cell. Meanwhile,
lower concentration increased transformation of
PHA- stimulated cells.

Pyocin preparations increased the activity of immune cell. They
increased phagocytosis; superoxide production by polymorphinuclear
leucocytes in addition, the abilities of B- lymphocytes and T- lymphocytes
for rosette forming was increased at certain low concentrations.

Production and Purification of L-asparaginase
(L- asparagines amidohydrolase) E.C.3.5.1.1. from
microorganisms and using it in malignant tumors (in vitro)

Mohammad Q. Abd-Mustafa; Mohammad O. Mohee-Al-Deen;
Nahi Y. Yaseen

The aim: of this study is to explore the local isolates that are able of
producing L-asparaginase and screen it to obtain the high efficiency in
enzyme production and to determine the optimum condition to
L-asparaginase production.

These studies included purification of L-asparaginase and study its
Kinetics and effective factors in enzyme production. Genetic study for
selective isolate which has a high production for L-asparaginase was
achieved; the improvement of production by physical and genetic mutagens
was run.
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This study included the use of L-asparaginase in inhibition of the
malignant tumor cells, including Hepatocarcinoma and S.U.99
Plassmocytoma.

Methods: including various attitudes:

1. Isolation, identification, and screening for bacterial isolates which
produce L-asparaginase.

. The effective factors in L-asparaginase production.

. The purification and characterization of the L-asparaginase.

. Genetic and mutation studies.

. The inhibition of malignant tumor cells by purified L-asparaginase
(biological experiment).

Ok wiN

Results:

1. The isolation identification and screening for bacterial isolates which
produce L-asparaginase.

288 bacterial isolates that are obtained in this study included: E.coli,

Enterobacter, Pseudomonas, Azomonas, Azotobacter, Rhizobium and

Erwinia. 160 isolates was able of producing L-asparaginase (55.5%). All

isolates of E.coli, Enterobacter and Erwinia are able of producing

L-asparaginase (100%); all Azomonas isolates don’t produce

L-asparaginase. Different level in L-asparaginase production by

Azotobacter and Rhizobium was shown (primary screening-stage one).

Five isolates of Erwinia was prominent in L-asparaginase production and

the local isolate MM3 was prominent in production by quantitative

method (indophenols), the L-asparaginase activity was 3.52 U\ml. The

MM3 isolate was classified as Erwinia carotovora species that caused the

soft rot to potato was selected to complete this study.

2. Extraction of L-asparaginase and study the effective factors in its
production.

The best method in L-asparaginase extraction by alkali treatment NaOH
(1N), the activity was 0.72 U\ml.

The highest efficiency was observed when the glucose and histidine was
used as a source of carbon and nitrogen respectively, the activity was 2.97
and 1.25 U\ml respectively. And when the glucose-histidine medium was
used the activity was 4.00 U\ml.

The initial pH for L-asparaginase production medium was 7.00, and the
optimum temperature for production was 30°C and the activity was 0.34 and
2.10 U\ml respectively.
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The highest production was shown by using the shaker-incubator on 200
RPM and the activity was 2.14 U\ml. All the mineral salts caused inhibition
of L-asparaginase activity, and the use of sodium citrate (5%) record activity
5.81 U\ml.

The highest production was shown by using 1% inoculums 2X10-5 cell\
ml) and the activity was 4.46 U\m and high activity was shown in 18 hours
incubation period and decreased in 24 hrs. incubation period, the activity
was 5.8, 1.9 U\ml respectively.

3. The purification and characterization of the L-asparaginase.

The purification of L-asparaginase by ammonium sulfate precipitation
was done; the yield and purification number was 44% and 1.46 times
respectively. lon exchange by DEAE- sephacyl was done; the yield and
purification number was 42.57% and 3.05 time respectively. The gel
filtration by sephacryl S-300 gel showed two peaks for enzymes activity,
ERI and ERII, the yield and purification number for ERI was 21.6% and
3.36 times respectively, the yield and purification number for ERIIl 32.17%
and 5.03 times respectively. Each peak was separated by gel filtration in the
same conditions ERI fraction has a yeld and purification number 18.30%
and 7.92 times respectively, while ERII has a yield and purification number
29.19% and 12.50 times respectively.

Both ERI and ERII are running on Polyacrylamide Gel Electrophoresis
PAGE (70%) to explain the purity of enzymes; ERI has one band while
ERII has three bands.

The molecular weight for L-asparaginase was determined by gel filtration
and PAGE — SDS showed the different values according to the useful
method. The molecular weight for ERI and ERIlI was 39800 and 10200
Daltons respectively in PAGE — SDS method.

The optimum temperature for ERI and ERII was 30°C for both enzymes,
the activation energy for ERI was 13.5 X103 cal\ moles and ERII was 10.9
X103 cal\ mole, while the activation energy for denaturation for ERI was 4.6
X103 cal\ mole and ERII was 9.4 X103 cal\ mole. The optimum pH for both
enzymes was neutral equal 7.00, ERI keeps all its activity when treated by
pH=7.00 for 60 min. While ERII keeps all its activity when treated by
pH=7.00 for 30 min.

Km for ERI was 6 X10-3 molar and ERII was 3 X10-3 molar, V max for
ERI was 3.2 molar\ min. and ERIl was 6.1 molar\ min. when they were
estimated by Michaelis-Menten plot method.
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Both ERI and ERII resistance NaCl and KCI in 0.2% concentration where
keeps all activity in this concentration, the activity of ERI and ERII
decreased when increased concentration of EDTA and 2-mercaptoethanol.

4. The development of efficiency for carotovora MM3 Erwinia in
production of L-asparaginase by conjugation and physical radiation.

The DNA electrophoresis for total DNA on agerose gel (1%) for the local
islates MM3 and standard isolates included by plasmid, chromosome, and
small plasmids.

The curing of plasmids from two isolates by treating them with graded
concentration carried by plasmids or influenced by plasmids, the curing
cells were submitted for electrophoresis for assuring for occurrence of
curing.

The bacterial conjugation between two isolates was done and notices the
all conjugated isolates were able of producing L-asparaginase. The
electrophoresis for DNA conjugated isolates were done by 1% agarose gel
to assure occurrence of bacterial conjugation between two isolates
successfully.

The radiation for isolates by U.V light on 270 nm lead to obtain on
MM3M mutant isolate which has highest efficiency in production of
L-asparaginase, the production of L-asparaginase zone was 25 mm, the
specific activity was 6.42 U\ mg, while the original specific activity for
L-asparaginase was 4.37 \ mg.

The radiation for MM3 isolate by Laser Helium- Neon radiation showed
the disability of this radiation to cause the mutations which lead to improve
the  production  L-asparaginase, the  specific  activity  for
L-asparaginase produced from radiated cells suspension was 3.46 U\ mg
which equal the original L-asparaginase specific activity 3.50 U\ mg.

5. Used L-asparaginase in inhibition of tumor cells.

Hepatocarcinoma and S.U.99 Plasmocytoma cells were used to
determine the ability of ERI and ERII in inhibition the tumor cells are
studied by ELISA technique, both enzymes has the ability to the inhibition
of the used cells.

ERI was more prominent than ERII in Hepatocarcinoma cells inhibition.

ERI was more prominent than ERII in ERII IN S.U.99 Plasmocytoma
cells inhibition.

Used the both enzymes without dilution give good inhibition activity to
the used cells.
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Effect of royal jelly and propolis on some tumor cells
in vitro and in vivo

Khalid M. Salih; Bedir M. Al-Azawi; Nahi Y. Yaseen

Although honey is considered to be the most interesting product to
humans, bees also make royal jelly and propolis which are multifunctional
products with many anti-microbial, anti-oxidant, anti-inflammatory, as well
as anti-tumor activities. Many aspects about the effects of six concentrations
of royal jelly extract (0.125, 0.25, 0.5, 1, 2, and 4 mg/ml) and propolis
extract (0.25, 0.5, 1, 2, 4, and 8 mg/ml) on tumor cell lines (Hep-2 and
AMNS-3), normal cell line (Ref) and human lymphocytes were investigated
in this study by using tissue culture techniques. In addition, in vivo effects of
royal jelly and propolis extracts in normal and mammary gland carcinoma
(AM3)-implanted female mice has been studied to identify their toxicity,
anti-inflammatory, immuno-regulatory and anti-tumor activities as well.

The results obtained from this study showed inhibitory effect on cell-
adhesion of Hep-2 cells (58.6 %) after 24hr exposure to royal jelly, while
propolis inhibited cell-adhesion in both AMN-3 (23.7%) and Hep-2
(48.9%).

Anti-proliferative effect was noticed on the Ref cells (26.4%), AMN-3
(25.6%) and Hep-2 (56.5%) after 48hr exposure to royal jelly, while
propolis showed anti-proliferative only in tumor cell lines; AMN-3 (63%)
and Hep-2 (66.7%).

Modulatory effect on protein content in the secretion of cell line cultures
increased about 120.2% in Ref culture, and reduced about 95.9% and 58.3%
in AMN-3 and Hep-2 respectively after 48hr exposure to royal jelly.
Similarly propolis treatment caused a reduction of 79.1% in AMN-3 culture
and increment of 84.7% and 94.6% in both Ref and Hep-2 cultures
respectively.

Both royal jelly and propolis treatment caused potent apoptotic effect in
Hep-2 (96.3 and 100% respectivley) and in AMN-3 cell line (79.3% and
88.3% respectively) after 36hr.

After 72hr exposure to royal jelly and propolis, the protein content in the
secretion of lymphocytes decreased from 69+7.7 down to 12+1.73 and
11.3+1.86 pg/ml respectively. Also 72hr exposure to royal jelly and propolis
caused significant reduction in the mitotic index of peripheral blood
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lymphocytes (2+0.09 and 1.9+0.06 respectively), compared to their control
(3.5+0.36).

Different acute toxicity effect has been revealed after 24hr i.p
administration of royal jelly and propolis in normal mice in respect to LD50
(6210 and 1690 mg/kg respectively), with no chronic toxicity effects for 28
alternative days of i.p administration of royal jelly and propolis at a doses of
500 and 800 mg/kg respectively. On the other hand, both products showed
no effect on the mitotic index of bone marrow cells and IL-2 level, while
IFN-y is significantly dropped from 275.4+77.02 down to 76.5+32.96 and
64.4+21.64 pg/ml in royal jelly and propolis-treated mice respectively.

Formalin-induced chronic inflammation has been inhibited in normal
mice by i.p administration of royal jelly or propolis at doses of 500 and 800
mg/kg respectively for 6 consecutive days, but propolis treatment showed a
more potent anti-inflammatory effect (77.8%) than that of royal jelly
treatment (61.1%).

Therapeutic effects have been detected in tumor-bearing mice by i.p
administration of royal jelly or propolis at doses of 500 and 800 mg/kg
respectively for 28 alternative days in respect to restoration of body weight
and reduction in tumor volume (53.3%, 80.8%) and tumor weight (67.3%,
80% respectively) but with no effect on mitotic index of bone marrow cells
and IFN-y, while IL-2 level was slightly increased from 17.9£3.76 up to
40£2.54 pg/ml in propolis-treated mice.

The results obtained from this study clearly indicated that royal jelly and
propolis have anti-tumor effect in vitro and in vivo, potent anti-
inflammatory effect and slight immuno-regulatory effect.
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A Study on the role of polysaccharides extracted from
capsule of locally isolated Klebsiella pneumoniae in the
inhibition of cancer cells in vivo and in vitro

Mohammed A. Darwish; Rashid M. Musleh; Nahi Y. Yaseen

The fast progress in the microbiological sciences and their relation to
cancer , and the same time the efforts made to get an end to this dangerous
disease without affecting normal cells as a possible therapies to get riddance
of these malignant cells led the researchers in this field to look forward for
developed therapies. This scientific effort aims of the study, the roles of the
capsular polysaccharides of Klebsiella pneumoniae inhibiting cancer cells
in vitro and in vivo.

To achieve the aims of the study, Klebsiella pneumoniae has been
isolated first from pathogenic cases included urinary tract infection and
respiratory infection in hospitals , after that K.pneumoniae has been
diagnosed depending on biochemical tests, in addition to the use of API 20
E-System, and we have got (10) pure isolates of this bacteria .Then an
extraction of capsular polysaccharides (CPS) from K.pneumoniae has been
made and then measurement of the amount of carbohydrates in the extract,
here the rate of polysaccharides in capsule was (10,088) ug/ml. This extract
has been used as follows:

Firstly: Studying the therapy effect of the extract on cancer cells which
was symbolized by mammary adinocarcinoma implanted in mice.

There was three concentrations of the extract in this experiment (5000)
(7,500) (10,000) by injection the extract intraperitoneal (I.P) for (23)
successive days. These concentrations caused an inhibition in the growth of
cancer tumour in vivo; the concentration of (5000) pg/ml recorded the
highest inhibition rate in the average of the tumour volume (244,7mm?®).
While the rest of concentration has given less rates in the inhibition of
cancer tumour volume (516, 7 & 406,7mm°) respectively.

Another therapist experiment was made against the same kind of cells for
(13) days, in which two concentration then the mice was injected
intraperitoneal with the concentration of (10,000) pug/ml for (5) days and
then injected with the concentration of (5000) pg/ml for (8) days. This
experiment has given an inhibition rate of the average of cancer tumour
volume about (89.61%).
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In addition the histopathological test of the tumour has showed necrosis
areas and large abscess with decrease in the volume and number of cancer
cells with a huge infiltrate from the inflammatory cells and polymorph
nuclear cells and monocytes led to activate the immune cells.

Secondly: studying the toxic effect of extract on the normal cells in white
mice. This study included:

A- Determining the lethal doze fifty (LD50%) and studying the external
pathogenic effects in mice.

B- Studying the toxic histopathology in animal's organs including (Liver,
Spleen, kidney, Lung). This study explained intoxicant of the extract
capsular polysaccharides after the injection of the extract (5000, 7500,
10000) pg/ml intra peritoneal for (24)hr, there was no histopathological
effects in all organs except mild congestion in the walls of air vesicles in
lung and congestions in liver blood vessels after continuity of injection for
(7) days. While they did not show any histological changes in kidney and
spleen.

Thirdly: Studying the toxic cellular inheritance effects in divided
lymphocytes. This study included its effect on mitotic Index (MI) and
Blastogenic Index (Bl). (CPS) extract has caused declination in mitotic
index in all used concentrations (1000, 2000,4000,8000) ug/ml. there was a
reversible relation between CPS concentration and mitotic index, while
there was a little raise recorded in Blastogenic index as compared with
control for all used concentrations.

Fourthly: Studying the toxic effect of CPS extract in the studied cancer
cell lines. Human larynx epidermoid carcinoma (Hep-2) and Rat embryo
fibroblast (Ref-3). In this study six concentrations of CPS were used (500,
1000, 2000, 4000, 6000, 8000) pg/ml. the extract has showed an increase in
cell growth at low concentrations at first day of exposure for both lines,
while the growth rate declined at high concentrations. All the
concentrations have recorded an inhibition rate for cancer cells in
second and third day of exposure; this depends on the exposure time
and concentration amount of the extract. The highest inhibition rate of
Hep-2 was (85.2%) at (72hr) and Ref-3 was (87.5%) at 72 hr of exposure.
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Effect of Water and Alcoholic Extracts of Mushroom
Agaricus bisporus on some Tumor Cells In vitro and In vivo

Waffa F. Ibrahim; Hana H. Mengelo; Nahi Y. Yaseen

This research was designed to study the effect of water and alcoholic
crude extracts of Agaricus bisporus in vitro and in vivo.

Cytotoxic effect of different concentrations (312.5, 625, 1250, 2500,
5000) of these extracts was investigated by using tumor cell lines, murine
mammary gland carcinoma (AMN3) and Human epithelial cell carcinoma
of larynx (Hep-2). The results showed high significant differences
(P <0.001) cytotoxic effect in dose-dependent manner for both watery and
alcoholic extracts particularly at the higher concentration 5000 pg/ ml of
both extracts showed cytotoxic effect on (Hep-2) cell line after 72 hrs
incubation in which the growth inhibition became 34.20% and 60.27%
respectively. Similarly these extracts showed cytotoxic effect on (AMNS3)
cell line, but after 24 hour incubation, in which the growth inhibition was
25.54% in those treated with water extract at concentration of
(5000) pg/ml, and 42.64% in those treated with alcoholic extracts at the
same concentration.

Water and alcoholic extracts at the highest concentration (5000) ug/ml
revealed significant apoptotic effect in each of (Hep-2) cell line (25.33,
46.44% respectively) and (AMN3) cell line (46.01, 62.00 respectively) in
comparison with those of non treated (11.45, 18.01).

This study also investigated significant effect (P<0.01) of both extracts at
different concentrations (62.5, 125, 250, 500, 1000, 2000) upg/ml on the
mitotic index (MI) and blast index (BI) of PHA-induce human peripheral
lymphocytes In vitro. The result revealed significant inhibitory effect
(P<0.01) in dose-dependent manner, in which water extracting highest dose
reduced the (MI) and (BI) from (3.91, 57.48 %) in control down to (1.45,
30.33%) in treated lymphocytes respectively, while alcoholic extract
reduced (MI) and (BI) from (3.91, 57.48 %) in control down to (0.86, 26.79
%) in treated lymphocytes respectively.

On the other hand this study tested the toxic effect of both extracts in
normal laboratory mice. The results showed that water and alcoholic
extracts relatively have an acute toxic effect in mice in respect to LD50
(85.282 mgl/kg, and 277.45 mg/kg respectively). However the chronic
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toxicity of water extract at three different concentration (333.3, 500, 666.6
mg/kg) and alcoholic extract at concentrations of (500, 1000, 1500 mg/kg)
was investigated in normal mice by (I.P) administration for 30 days
alternatively.

The results indicated significant effect (P > 0.01) increasing in (MI) and
(BI) of bone marrow cells and serum IFN-y level, but with no significant
effect on body weight and histological changes in some internal organs
(liver, kidney, spleen).

Therapeutic effect of both extracts was studied in tumor-bearing mice
after (1.P) administration of watery extract at concentrations of (333.3, 500,
666.6 mg/kg) and alcoholic extract at concentrations of (500, 1000, 1500
mg/kg) for 30 days alternatively. The results revealed significant reduction
in the tumor volume weather in those treated with watery extract 87.10%, or
those treated with alcoholic extract 87.98%, particularly at the concentration
of 666.6 mg/kg and 500 mg/kg respectively.

Also both extract caused inhibitory effect in each of (MI) and (BI),
however they should significant increase (P > 0.01) in the serum level of
IFN-y and body weight.

Histopathological study showed necrosis and infiltration of inflammatory
cells encapsulated tumor mass by fibrous tissue, while the
immunohistochemistry demonstrated significant (P>0.01) apoptotic effect in
the tumor cells in those treated with water or alcoholic extract. However,
histopathological study of internal organs in tumor-bearing mice treated
with water or alcoholic extract revealed no metastasis of cancerous cells in
these organs, but inflammatory cells had detected infiltrated in both liver
and kidney, while the spleen was enlarged with extractivation of the white
pulp and Megakaryocytes.
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A Study of the Effect of Wall Teichoic Acid (WTA)
Extract from Enterococcus faecalis
on Normal and Some Cancer Cell lines

Shahlaa A. Hassan; Hayfa H. Hassani; Nahi Y. Yaseen

Twenty isolates of Enterococcus faecalis were isolated from 150 samples
of urine, stool, swabsrskin collected from humans swabs & skin. Cultural
and biochemical assays were used to identify isolates. API-20 strep system
and lancefield tests were carried out to confirm the identification.

Resistances of E. faecalis isolates to antibiotics were examined. Some of
these isolates were resistant to 9 out of 16 of antibiotics were used in this
study. Moreover, all isolates were showed high resistant (100%) to
Streptomycin and 90% of isolates were resistant to Tobramycin. On the
other hand, all isolates were sensitive to Genatmycin, Chloramphenicol,
Penicillin G, Ampicillin, Vancomycin, Rifampcin and Co-trimexazole.

Wall teichoic acid (WTA) was extracted from E. faecalis SHJ; that was
isolated from infected child and possessed high resistant to antibiotics by
using 5% TCA, thereafter partial purification using Sepharose CL-6B gel
filtration chromatography was done. The peak of WTA was extended from
fraction 8 to 18. The contents of partial purification of WTA from
phosphorous and protein were measured, and it was performed 91.37 pm/mi
and 0.022 mg/ml, respectively.

Effect of crude WTA on human blood lymphocytes genetic material was
studies by using several genetic parameters such as mitotic index (M), blast
index (BI), and chromosomal aberration. The crude extract of WTA caused
significant reduction in mean of MI, slight increased in BIl; but no
chromosomal rearrangement was seen.

Furthermore, cytotoxic effect of crude and partial purified of WTA in
normal and several cancer cell lines were examined. Both extracts at 5000
pg/ml were exhibited high inhibitory activity to Hep-2 and AMN-3 at
exposure time 24 hrs. Therefore, reducing in the percentage of inhibition
was noticed when the exposure time was increased. On the contrary the both
extracts of WTA were induced the proliferation of cancer cells of Hep-2 and
AMN-3 at exposure time 24 hrs. Notably, when the exposure time was
increased, the proliferation of Hep-2 and AMN-3 was decreased. Obviously,
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the cytotoxicity of the both extracts has slight effect on normal cell line,
Ref.

In addition, the crude extract of WTA was achieved a good inhibition on
mitosis of Hep-2 cells and it was revealed high efficacy to block mitosis and
caused death to AMN-3 cells.

Cytogenetic and Apoptotic effects of Ceramide
on cancer cells: In vivo and in vitro

Muthana I. Maleek; Hayfa H. Hassani; Nahi Y. Yaseen

This study aims to evaluated the inhibitory activity of Ceramide on
cancer cells and measure the cytotoxicity of Ceramide on cancer cell lines
and in animal lab, moreover, its role in apoptosis, was illustrated.

Ceramide was separated from bovine brain and spinal cord, and extracted
by organic solvents. The crude extract was purified by using silicic acid
column, and yellow fraction was obtained. Thereafter, detection and
identication of purified extract were carried out by using three assays:
visualization, spectrophotometery and infrared. In the first assay, blue
products were formed when the extract exposure to benizidine spray, in the
second assay, only one peak at wavelength 326 nm with absorbance 1.481
was noticed. While in the third assay, which was inferred assay, many peaks
were recorded for many inferred absorption frequencies that represented
functional groups of Ceramide.

Cytotoxic effect of different concentrations (7, 15, 30 and 60 um) of
Ceramide on cancer cell lines which included: Hep-2, RD, AMN3,
AMGMS5 was studied. Ceramide at 30 um has influential activity on all
cancer cell lines especially on AMGMS5.

Moreover, the effect of the active dose, 30um of Ceramide on cell
division of human lymphocyte was examined. Significant reduction in
mitotic and blast induces were observed, in addition, Ceramide has neither
genotoxic effects nor chromosomal aberration could be detected in to
lymphocyte chromosomes in vitro.
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Effect of ETEC Escherichia coli enterotoxins on
cancer cells, cell lines and laboratory animals

Illham S. Abdul-Karim; Rashid M. Al-Musleh; Nahi Y. Yaseen

This study aimed investigating the cytotoxic effect of crude enterotoxins
on normal and cancer cells both in vitro and in vivo. The present study
included isolation and identification of pathogenic Escherichia coli, from
children (under 3-years for both sexes) infected with severe diarrhea, from
March to June 2005, and as follows:

e Sixty six Isolates (60%) were obtained from 110 samples. These isolate
were identified according to morphological and biochemical tests, and
for confirmation by Api-20E System.

¢ Serological identification for these isolate (66 isolates) showed that only
12 (18%) isolate were belonged to Enteropathogenic group of E. coli.
(EPEC).

e The results of using Suckling Mouse Assay ( SMA) showed that only 13
(19.6%) out of 66 Isolate were capable of producing heat- stable (ST)
enterotoxin, therefore these isolate belonged to Enterotoxigenic group of
E. coli (ETEC). Whereas the EPEC isolates were all negative for this test.
According to the toxin activity that was evaluated by (SMA) the Isolate

NO.99 determinate as the most efficient isolate in producing the (ST). The

same isolate (99) of E.coli showed its ability to produce heat Labile

enterotoxin (LT), by using Rabbit lileal Loops.

The isolate (99) revealed for sensitivity to Ampicillin, Gentamicin,
Nalidixic acid and Nitrofurantion antibiotics, but resistance to Amoxicillin,
Cefixime, Cephallothin, Ciprofloxacin and Trimethoprim.

This isolate also showed its ability to adhere by using the special media
that contain the congo red stain, and by using hemagglutination test because
it possesses the colonization factors antigen (CFA\1) and CFA\II However
it failed in producing hemolysin enzyme that hemolyze red blood cells.

The toxin reserved its activity at temperatures (20, 40, 60 and 80) °C, but
loss some of its effect at 100 °C and kept its activity at 4 °C for (24- 48) hrs.
it was found that the highly toxic activity reduced in the PH 5, 9.5. The time
of mice response to enterotoxin was determined. At 90 min., as the
maximum of response and 180 min. as the optimum time of response.
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Enterotoxin was purified partially by using spharose CL- 6B, and the
molecular weight for (ST) was 17378 Dalton. LD50 in mice was revealed
that the concentration of 390 mg\kg have the activity in reducing the tumor
volume when injected directly in tumor, with an inhibition ratio between
(83- 89) % beginning at 8" day of the 25" injecting days. While when the
toxin was injected intraperitonealy, the inhibition ratio of tumor was less
than the injection in tumor itself.

The dose 97.5 mg- kg that given daily for 25 days showed more
efficiently in reducing the tumor in percent of 73.3. The comparative study
between the relative volume of tumor in treated group and the relative
volume of tumor in control group revealed that there was significant
difference statistically important all over the treatment time.

The necrosis and fibrosis were the most important characteristics in
treated groups after histopathological examination which apparently with
the progress of treatment associated with volume decrease of tumor, so it
was found that the last stage of treatment showed the cancer cells presented
like small land surrounded by dense fibrous tissue.

The treatment by using all toxin concentration in both ways of injections
murine bone marrow cells, showed significant increase in blast index (Bl)
and mitotic index (MI) when compared with control.

The toxic effect of crude extraction was studied in tumor cell lines (in
vitro) Hep-2 and AMN3 and the normal cell line REF, the study showed
that the toxic effect depend on the type of cells, the dose and the time of
exposure. This study revealed that the AMN3 cells were more susceptible
from that of Hep-2 cells and the high concentration caused inhibition to the
growth of the tumor cells, specially the concentration of 60000 mg\ ml, also
growth and multiplication of REF cells. Whereas the concentrations of 1875
and 3750 mg\ ml were found as an inhibitor to REF cells.

Partially purified enterotoxin (ST) showed that its effect was found to
inhibit Hep-2, AMN3 and REF cells at 72 hrs. of exposure and has an
inducer effect to growth of cells at 24 hrs. of exposure in all concentrations,
but the effect was differ in the time of exposure at 48 hrs, that the three
concentrations (1.986, 3.965 and 7.95) mg\ ml showed inducing effect,
while the three high concentrations (15.86, 158.6 and 1586) mg\ ml showed
inhibition effect to AMNS3 cells. Also the high concentrations (30000 and
60000) mg\ ml were found as inhibitor to REF cells at (48, 72) hrs. but they
were inducer of growth at 24 hrs. of exposure.

Iragi Center for Cancer & Medical Genetics Research 75



Iragi Center for Cancer & Medical Genetics Research

The toxicity effects of crude enterotoxin were studied in human
Lymphocyte multiplication (in vitro), and the higher concentration showed
decline in Mitotic index (MI), but it was induced cells to transform in
present of mutagen, so there was inverse in blast index (Bl) when compare
with the control.
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