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Abstract

Human phosphatidyl inositol mannoside kinases (Pim kinases) are important
biological target for discovery of new anticancer agents. In addition, Pyrimidines have a
good contribution as building blocks of many anticancer agents. Hence, a literature survey
about Pim kinases inhibitors and pyrimidine-based anticancer agents have been achieved.
In this survey, we introduced Pim Kinase inhibitors under clinical assessment including
imidazo[1,2-b]pyridazines,  isatins, thiazolidine-2,4-diones,  pyridinamines,  and
diaminopyrazoles. In addition, Pim kinase inhibitors under development were presented.
These compounds include pyridine-quinolines, benzimidazoles  indoles, cyano
pyridines, pyridothieno[3,2-d]pyrimidin-4-ones, oxadiazole, and 3,4-dihydropyrrolo[1,2-
a]pyrazin-1(2H)-ones. Furthermore, different pyrimidine-based anticancer agents have been
discussed.
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1. Introduction

Cancer is a disease in which some of the body cells grow uncontrollably and spread
to other parts of the body. It can start anywhere in the body and can be cancerous or not
(benign). It can spread into, or invade, nearby tissues and travel to distant places in the
body to form new tumors. Cancer cells differ from normal cells in many ways, such as
growing in the absence of signals, ignoring programmed cell death, invading nearby areas,
and hiding from the immune system. They also accumulate multiple changes in their
chromosomes, rely on different kinds of nutrients, and make energy from nutrients in a
different way than normal cells. Researchers have developed therapies to target these
abnormal features of cancer cells, such as preventing blood vessels from nurturing the
tumors and starving the tumor of needed nutrients (N.C. Institute 2021).

Cancer is caused by changes to genes that control how cells grow and divide. Each
person's cancer has a unique combination of genetic changes, and even within the same
tumor, different cells may have different genetic changes. Metastatic cancer is cancer that
has spread from the place where it first formed to another place in the body. It has the same
name and type of cancer cells as the original but can cause severe damage to how the body
functions (Zhang et al. 2014).

Cancer is a leading cause of death worldwide, accounting for nearly 10 million
deaths in 2020. Breast cancer (2.26 million cases), lung cancer (2.21 million cases), colon
and rectal cancer (1.93 million cases), prostate cancer (1.41 million cases), non-melanoma
skin cancer (1.20 million cases), and stomach cancer (1.20 million cases) were the most
prevalent types of cancer in 2020. Lung cancer caused 1.80 million fatalities in 2020,
followed by colon and rectum cancer (916 000 deaths), liver cancer (830 000 deaths),
stomach cancer (769 000 deaths), and breast cancer (685 000 deaths). Every year, 400 000
children are diagnosed with cancer. The most prevalent malignancies differ between
nations. In 23 nations, cervical cancer is the most prevalent type (WHO: 2022).

2. Pim kinase receptor

Human phosphatidyl inositol mannoside kinases (Pim kinases) are a family of
serine/threonine kinases composed of three members; Pim-1, Pim-2 and Pim-3 (Zhang et
al. 2018) known as human proviral integration moloney (Pim) kinases. PIM-1 kinase is
directly involved in the development of tumors in a number of hematological malignancies,
including leukemia and lymphoma. Moreover, Pim-1 and Pim-2 are overexpressed in
hematological and solid tumors (Zhang et al. 2018), whereas Pim-3 is overexpressed in
hepatocellular, pancreatic, and colon carcinomas (Mukaida et al. 2011). PIM-1 kinase is
overexpressed in a number of solid malignancies, including breast, colon, prostate, and
hepatic cancers. Moreover, it has a role in a variety of biological processes, including drug
resistance, cell proliferation, and apoptosis (Rathi et al. 2021). The Pim-1 is considered as a
very attractive target for pharmacological inhibition in cancer therapy (Swellmeen et al.
2017).
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The Pan-Pim kinase domain is characterized by the unique presence of
a proline amino acid residue with a tertiary amine in the hinge region, which is not found in
other protein kinases. This structural feature enabled the design of selective pan-Pim kinase
inhibitors devoid of off-target activity on other kinases (Alnabulsi et al. 2020).

2.3.Classification of Pim

Pan-Pim kinase inhibitors are classified (depending on their interactions with hinge
residues) into two broad types: ATP-mimetic and ATP-competitive inhibitors. ATP-
mimetics (staurosporine (1) and LY333531 (2)) form one canonical hydrogen bond (HB)
with the backbone CO of the hinge region. By contrast, ATP-competitive inhibitors (SMI-
4a (3) and LY294002 (4)) compensate for the lack of forming canonical HBs with the hinge
region by forming other polar contacts inside the ATP-binding site (Xia et al. 2009, Lin et
al. 2010, Liang et al. 2014).
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2.4.Pim kinase inhibitors under clinical assessment
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a) Imidazo[1,2-b]pyridazines

SGI-1776 (5) was the first Pim inhibitor clinically evaluated in patients with
relapsed and/or refractory leukemias. A selective Pim-1 inhibitor TP-3654 (6) is
undergoing clinical assessment in patients with advanced solid tumors (Alnabulsi et al.
2020).
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Isatin derivatives
CX-6258 (7), an isatin derivative, was identified as a potent pan-Pim inhibitor with

cellular anti-proliferative activity against different types of cancer cell lines. itis
undergoing clinical evaluation (Asati et al. 2019).

b) Thiazolidine-2,4-dione derivatives

The thiazolidine-2,4-dione derivative, AZD1208 (8), was identified as potent and
selective Pim inhibitor with potential anticancer activity. This compound was investigated
preclinically, followed by clinical assessment in patients with solid and hematological
tumors (Keeton et al. 2014, Cortes et al. 2018).

¢) Pyridinamine derivatives

The clinical candidates PIM447 (9), LGB321 (10), and NCB053914 (11) showed
promising activity against different types of Pim kinases. PIM447 is currently in Phase I
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clinical studies in patients with relapsed and/or refractory multiple myeloma (Raab et al.
2019). Likewise, preclinical studies showed that INCB053914 can be of benefit as a
chemotherapy against hematological malignancies if it is used alone or in combination with
other anticancer agents (Koblish et al. 2018).
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d) Diaminopyrazole

GDC-0339 (12), a diaminopyrazole derivative, was identified as a novel, selective, oral Pim
kinase inhibitor. It was investigated clinically as potential anticancer agent that could be
further investigated for use against multiple myeloma (Burger et al. 2013).
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2.5.Pim kinase inhibitors under development
a) Pyridine-quinoline derivative

In 2023, El-Miligy et al. synthesized new quinoline-pyridine hybrids as Pim kinas
inhibitors. Compounds (13), (14), (15), and (16) showed potent in-vitro PIM-1 kinase
inhibitory activity. While, (14) showed potent in-vitro PIM-2 kinase inhibitory activity.
Kinetic studies using Lineweaver-Burk double-reciprocal plot indicated that the tested
compounds behaved as competitive inhibitors (EI-Miligy et al. 2023).

b) Benzimidazole derivatives

In 2018, Chojnacki et al. were synthesized a new series of 1H-benzimidazole
derivatives as PIM1 kinases inhibitors. PIM1 kinase inhibition was assessed. All
derivatives inhibited the activity of PIM1 kinase. Compounds (17) and (18) were the most
efficient members (Chojnacki et al. 2018).
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c) Indole derivatives

In 2018, a potent Pim kinase inhibitor (19), derived from meridianin C, was
optimized by the replacement of 2-aminopyrimidine with substituted benzene. The
optimization of the C-3 and C-5 positions of indole yielded compound (20) with improved
cellular potency and high selectivity against a panel of 14 different kinases (More et al.
2018).

19 20

d) Cyano pyridine derivatives

In 2022, Mona et al. synthesized a new series of 3-cyanopyridines as PIM-1 kinase
inhibitors. Anti-tumor activity was assessed against PC-3 and DU-145 prostate cancer cell
lines. The most powerful derivatives (21), (22), (23), and (24), were chosen for further
examination of their inhibitory potential on both kinases (PIM-2 and PIM-3). Upon loading
compound (22) in a cubosomes formulation with nanometric size, improvements in
cytotoxicity and inhibitory effect on PIM-1 kinase were observed (lbrahim et al. 2022).



Az. J. Pharm Sci. Vol. 67, March, 2023. 75

‘ /\© \N ‘ o
23 \ 24

e) Pyridothieno[3,2-d]pyrimidin-4-one derivatives

In 2018, EI-Nassan et al. prepared three series of 2-arylpyridothieno[3,2-
d]pyrimidin-4-ones, pyridothienotriazolopyrimidines and  4-imino-pyridothieno [3,2-
d]pyrimidines to improve the pim-1 inhibitory activity of the previously reported 2-
arylpyridothieno[3,2-d]pyrimidin-4-ones. All the test compounds showed highly potent
pim-1 inhibition with ICsg in the range of 0.06—-1.76 uM. Compounds (25), (26), (27), and
(28) were the most active members (EI-Nassan et al. 2018).
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In 2019, a new series of pyridine and thieno[2,3-b]pyridine derivatives were synthesized
and screened via MTT assay for cytotoxic activities against normal fibroblasts and four
cancer cell lines (HepG-2, Caco-2, MCF-7 and PC-3) by Rizk et al (Rizk et al. 2019).
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Compounds (29), (30), (31) and (32) exhibited anticancer activities at nanomolar 1Csy with
promising safety. Furthermore, they exerted promising dual VEGFR-2/PIM-1 kinase
inhibition.

Oxadiazole derivatives

In 2023, Castanet et al. designed and synthesized a new PIM-1 kinase targeting 2,5-
disubstituted-1,3,4-oxadiazoles as potential anti-cancer agents. In vitro cytotoxicity
experiments have disclosed (33) as the most potent derivative against PC-3 cells
(ICs0 =16 nM) compared to the reference drug Staurosporine (ICsp =0.36 uM), also
eliciting good cytotoxicity against HepG2 and MCF-7 cells (ICso=0.13 and 5.37 uM,
respectively).

f) 3,4-Dihydropyrrolo[1,2-a]pyrazin-1(2H)-one derivatives

In 2022, Casuscelli et al. described a structure-based scaffold decoration and a
stereoselective approach to discover new PIM kinases inhibitors. The synthesis, structure—
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activity relationship studies, chiral analysis, and pharmacokinetic data of 3,4-
dihydropyrrolo[1,2-a]pyrazin-1(2H)-one derivatives revealed that compound (34) isan
excellent Pim1 and Pim2 inhibitor (Casuscelli et al. 2022).

3. Pyrimidine derivatives as versatile anti-cancer molecules

Pyrimidines are nitrogen-containing hetero cycles (Mahapatra et al. 2021) known
for anticancer (N et al. 2021), Pyrimidines have many properties in common with pyridine,
such as reduced resonance stabilization and difficulty in N-alkylation and N-oxidation The
structures of well-known, commercially available medications including Uramustine (35),
Tegafur (36), Floxuridine (37), and Cytarabine (38) among others, had these similar
characteristics (Selvam et al. 2015).
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3.1.Pyrimidines as EGFR inhibitors

In 2020, Eissa et al. designed and synthesized a series of pyrimidine-5-carbonitrile
derivatives as ATP mimicking tyrosine kinase inhibitors of the epidermal growth factor
receptor (EGFR). Compound (39) showed 4.5- to 8.4-fold of erlotinib activity against
HCT-116, HepG-2, MCF-7, and A549 cells with ICs, values of 3.37, 3.04, 4.14, and 2.4
MM respectively. Moreover, compound (39) was the most active compound against both
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EGFR™T and EGFR™"®M exhibiting ICsq values of 0.09 and 4.03 UM, respectively (Nasser
et al. 2020).

39

In 2019, Elmetwally et al. designed and synthesized a series of thieno[2,3-
d]pyrimidine derivatives as an EGFR and HER2 tyrosine kinase inhibitors. Compounds
(40), (41), and (42) showed promising inhibitory activities against EGFR"" with ICso
values 0.174, 0.630, and 1.440uM, respectively (Elmetwally et al. 2019).
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In 2020, Mahdy et al. designed and synthesized as new series of quinazoline-based
derivatives having the structural features of VEGFR-2 inhibitors. Anti-proliferative
activities were evaluated against three human cancer cell lines (HepG-2, MCF-7 and HCT-
116) using MTT assay method. Compound (43) showed high activity against VEGFR-2
with an ICsg value of 2.5 + 0.04 uM, compared to that of sorafenib (ICso = 2.4 £ 0.05uM)
(Mahdy et al. 2020).

3.2.Pyrimidines as VEGFR inhibitors

43

3.3.Thymidylate synthase (TS) inhibitors
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In 2017, a new series of pyrimidine derivatives were designed and synthesized as
Thymidylate synthase (TS) inhibitors. Compound (44) showed promising TS inhibitory
activity (EI-Naggar et al. 2017).
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3.4.Tubulin polymerization inhibitors

In 2021, a new series of pyrimidine derivatives have been designed and synthesized
to possess the same essential pharmacophoric features of colchicine binding site inhibitors.
The synthesized compounds were tested in vitro against a panel of three human cancer cell
lines (HepG-2, HCT-116, and MCF-7) using colchicine as a positive control. Compound
(45) exhibited the highest tubulin polymerization inhibitory effect with 1Csy value of 10.5
nM (Hagras et al. 2021).

O

HN)J\N
(LT L
45
3.5.DNA intercalators and topoisomerase Il inhibitors

In 2020, A new series of 1,2,4-triazolo[4,3-c]quinazoline derivatives was designed
and synthesized as Topo Il inhibitors and DNA intercalators. The cytotoxic effect of the
new members was evaluated in vitro against a group of cancer cell lines including HCT-
116, HepG-2, and MCF-7. Compound (46) exhibited promising anti-proliferative activities
with potential inhibition for topoisomerase Il. Molecular docking studies against crystal
structure of DNA-Topo Il complex revealed that compound has good binding pattern
(Alesawy et al. 2021).



80 Az. J. Pharm Sci. Vol. 67, March, 2023.

REFERENCES

Alesawy, M. S., A. A. Al-Karmalawy, E. B. Elkaeed, M. Alswah, A. Belal, M. S.
Taghour and I. H. Eissa (2021). "Design and discovery of new 1, 2, 4-triazolo
[4, 3-c] quinazolines as potential DNA intercalators and topoisomerase ii
inhibitors.” Archiv Der Pharmazie 354(3): 2000237.

Alnabulsi, S. and E. A. Al-Hurani (2020). "Pim kinase inhibitors in cancer: Medicinal
chemistry insights into their activity and selectivity.” Drug discovery today
25(11): 2062-2069.

Asati, V., D. K. Mahapatra and S. K. Bharti (2019). "Pim kinase inhibitors: Structural
and pharmacological perspectives." European Journal of Medicinal Chemistry
172: 95-108.

Burger, M. T., W. Han, J. Lan, G. Nishiguchi, C. Bellamacina, M. Lindval, G.
Atallah, Y. Ding, M. Mathur and C. McBride (2013). "Structure guided
optimization, in vitro activity, and in vivo activity of pan-pim kinase inhibitors."
ACS Medicinal Chemistry Letters 4(12): 1193-1197.

Casuscelli, F., E. Ardini, N. Avanzi, A. Badari, E. Casale, T. Disingrini, D. Donati,
A. Ermoli, E. R. Felder, A. Galvani, A. Isacchi, M. Menichincheri, M.
Montemartini, C. Orrenius, C. Piutti, B. Salom and G. Papeo (2022).
"Stereoselective  synthesis of  3,4-dihydropyrrolo[1,2-a]pyrazin-1(2h)-one
derivatives as pim kinase inhibitors inspired from marine alkaloids." Chirality.

Chojnacki, K., P. Winska, M. Wielechowska, E. Lukowska-Chojnacka, C. Télzer,
K. Niefind and M. Bretner (2018). "Biological properties and structural study
of new aminoalkyl derivatives of benzimidazole and benzotriazole, dual
inhibitors of ck2 and pim1 kinases." Bioorganic Chemistry 80: 266-275.

Cortes, J., K. Tamura, D. J. DeAngelo, J. De Bono, D. Lorente, M. Minden, G. L.
Uy, H. Kantarjian, L. S. Chen and V. Gandhi (2018). "Phase i studies of
azd1208, a proviral integration moloney virus kinase inhibitor in solid and
haematological cancers." British journal of cancer 118(11): 1425-1433.

El-Miligy, M. M., M. E. Abdelaziz, S. M. Fahmy, T. M. Ibrahim, M. M. Abu-Serie,
M. A. Mahran and A. A. Hazzaa (2023). "Discovery of new pyridine-
quinoline hybrids as competitive and non-competitive pim-1 kinase inhibitors
with apoptosis induction and caspase 3/7 activation capabilities.” Journal of
Enzyme Inhibition and Medicinal Chemistry 38(1): 2152810.

El-Naggar, A. M., M. M. Abou-EI-Regal, S. A. ElI-Metwally, F. F. Sherbiny and I. H.
Eissa (2017). "Synthesis, characterization and molecular docking studies of
thiouracil derivatives as potent thymidylate synthase inhibitors and potential
anticancer agents." Molecular diversity 21(4): 967-983.




Az. J. Pharm Sci. Vol. 67, March, 2023. 81

El-Nassan, H. B., B. H. Naguib and E. A. Beshay (2018). "Synthesis of new
pyridothienopyrimidinone and pyridothienotriazolopyrimidine derivatives as
pim-1 inhibitors." Journal of Enzyme Inhibition and Medicinal Chemistry 33(1):
58-66.

Elmetwally, S. A., K. F. Saied, I. H. Eissa and E. B. Elkaeed (2019). "Design,
synthesis and anticancer evaluation of thieno [2, 3-d] pyrimidine derivatives as
dual egfr/her2 inhibitors and apoptosis inducers.” Bioorganic Chemistry 88:
102944,

Hagras, M., M. A. El Deeb, H. S. Elzahabi, E. B. Elkaeed, A. B. Mehany and I. H.
Eissa (2021). "Discovery of new quinolines as potent colchicine binding site
inhibitors: Design, synthesis, docking studies, and anti-proliferative evaluation."”
Journal of Enzyme Inhibition and Medicinal Chemistry 36(1): 640-658.

Ibrahim, M. H., M. F. Harras, S. K. Mostafa, S. M. Mohyeldin, N. Altwaijry and R.
Sabour (2022). "Development of novel cyanopyridines as pim-1 kinase
inhibitors with potent anti-prostate cancer activity: Synthesis, biological
evaluation, nanoparticles formulation and molecular dynamics simulation.”
Bioorganic Chemistry 129: 106122,

Keeton, E. K., K. McEachern, K. S. Dillman, S. Palakurthi, Y. Cao, M. R. Grondine,
S. Kaur, S. Wang, Y. Chen and A. Wu (2014). "Azd1208, a potent and
selective pan-pim kinase inhibitor, demonstrates efficacy in preclinical models
of acute myeloid leukemia." Blood, The Journal of the American Society of
Hematology 123(6): 905-913.

Koblish, H., Y.-l. Li, N. Shin, L. Hall, Q. Wang, K. Wang, M. Covington, C.
Marando, K. Bowman and J. Boer (2018). "Preclinical characterization of
inch053914, a novel pan-pim kinase inhibitor, alone and in combination with
anticancer agents, in models of hematologic malignancies." PLoS One 13(6):
€0199108.

Liang, C. and Y.-Y. Li (2014). "Use of regulators and inhibitors of pim-1, a
serine/threonine kinase, for tumour therapy." Molecular medicine reports 9(6):
2051-2060.

Lin, Y.-W., Z. M. Beharry, E. G. Hill, J. H. Song, W. Wang, Z. Xia, Z. Zhang, P. D.
Aplan, J. C. Aster and C. D. Smith (2010). "A small molecule inhibitor of pim
protein kinases blocks the growth of precursor t-cell lymphoblastic
leukemia/lymphoma.” Blood, The Journal of the American Society of
Hematology 115(4): 824-833.

Mahapatra, A., T. Prasad and T. Sharma (2021). "Pyrimidine: A review on anticancer
activity with key emphasis on sar.” Future Journal of Pharmaceutical Sciences
7(1): 123.




82 Az. J. Pharm Sci. Vol. 67, March, 2023.

Mahdy, H. A, M. K. Ibrahim, A. M. Metwaly, A. Belal, A. B. Mehany, K. M. El-
Gamal, A. El-Sharkawy, M. A. Elhendawy, M. M. Radwan and M. A.
Elsohly (2020). "Design, synthesis, molecular modeling, in vivo studies and
anticancer evaluation of quinazolin-4 (3h)-one derivatives as potential vegfr-2
inhibitors and apoptosis inducers." Bioorganic Chemistry 94: 103422.

More, K. N., V. S. Hong, A. Lee, J. Park, S. Kim and J. Lee (2018). "Discovery and
evaluation of 3, 5-disubstituted indole derivatives as pim kinase inhibitors."
Bioorganic & Medicinal Chemistry Letters 28(14): 2513-2517.

Mukaida, N., Y. Y. Wang and Y. Y. Li (2011). "Roles of pim-3, a novel survival
kinase, in tumorigenesis.”" Cancer science 102(8): 1437-1442.

N, J. B. and Naganna M. Goudgaon (2021). "A comprehensive review on pyrimidine
analogs-versatile scaffold with medicinal and biological potential.” Journal of
Molecular Structure 1246: 131168.

N.C. Institute, A. C. (2021). "Cancer

". from. https://www.cancer.gov/about cancer/understanding/what-is-c.

Nasser, A. A., I. H. Eissa, M. R. Oun, M. A. El-Zahabi, M. S. Taghour, A. Belal, A.
M. Saleh, A. B. Mehany, H. Luesch and A. E. Mostafa (2020). "Discovery of
new pyrimidine-5-carbonitrile derivatives as anticancer agents targeting egfr wt
and egfr t790m." Organic & biomolecular chemistry 18(38): 7608-7634.

Raab, M. S., S. K. Thomas, E. M. Ocio, A. Guenther, Y.-T. Goh, M. Talpaz, N.
Hohmann, S. Zhao, F. Xiang and C. Simon (2019). "The first-in-human study
of the pan-pim kinase inhibitor pim447 in patients with relapsed and/or
refractory multiple myeloma." Leukemia 33(12): 2924-2933.

Rathi, A., D. Kumar, G. M. Hasan, M. M. Haque and M. I. Hassan (2021).
"Therapeutic targeting of pim kinase signaling in cancer therapy: Structural and
clinical prospects.” Biochimica et Biophysica Acta (BBA)-General Subjects
1865(11): 129995.

Rizk, O. H., M. Teleb, M. M. Abu-Serie and O. G. Shaaban (2019). "Dual vegfr-
2/pim-1 kinase inhibition towards surmounting the resistance to antiangiogenic
agents via hybrid pyridine and thienopyridine-based scaffolds: Design, synthesis
and biological evaluation.” Bioorganic Chemistry 92: 103189.

Selvam, T. P, C. R. James, P. V. Dniandev and S. K. Valzita (2015). "A mini review
of pyrimidine and fused pyrimidine marketed drugs." Research in Pharmacy
2(4).



https://www.cancer.gov/about

Az. J. Pharm Sci. Vol. 67, March, 2023. 83

Swellmeen, L., R. Shahin, Y. Al-Hiari, A. Alamiri, A. Hasan and O. Shaheen (2017).
"Structure based drug design of pim-1 kinase followed by pharmacophore
guided synthesis of quinolone-based inhibitors.” Bioorganic & Medicinal
Chemistry 25(17): 4855-4875.

WHO: (2022). "Cancer." from https://www.who.int/news-room/fact-sheets/detail/cancer.

Xia, Z., C. Knaak, J. Ma, Z. M. Beharry, C. Mclnnes, W. Wang, A. S. Kraft and C.
D. Smith (2009). "Synthesis and evaluation of novel inhibitors of pim-1 and
pim-2 protein kinases." Journal of medicinal chemistry 52(1): 74-86.

Zhang, X., M. Song, J. K. Kundu, M.-H. Lee and Z.-Z. Liu (2018). "Pim kinase as an
executional target in cancer.” Journal of Cancer Prevention 23(3): 109.

Zhang, Y., Y. Wang, Z. Wan, S. Liu, Y. Cao and Z. Zeng (2014). "Sphingosine kinase
1 and cancer: A systematic review and meta-analysis." PLoS One 9(2): e90362.

Cpdag ) 31 63 Ao Aadld (ja yull Balian Jal g g an <l LS cilladia
ey HA\J.’\*\ ¢ e LB_}J\ c)ﬁm‘fd;\ c(:\.AA )

" pae e VYAAE B Al ¢ a1 daala ¢ () Aanall 4 ¢ 2 Y apanal s A apall Akl el aud

Ibrahimeissa@azhar.edu.eq : il Salll 5 €0 & 5

sana Jual se CLEISY Laga Ui sl L (o <l 3L8S) 2l Js 5 s Sl 8 s sile <l LA yind
ol g2l e el oLy il L il B daabiss Led Caasay sl 3153 8 lld ) ALYl (U yuall Balias
Al a pall 3alicaal) Jal gall 5 an <l JUS Gildadic J ga Zoma jo Aalldas o) ja) &8 a3 (e gela puall 3alial)
ol slaie) adl 535 Lgadle (3 yda g Gl sl (il el (e 3305 Liad ¢ DALY 138 | (e sl 815 e
g o2l apill ial SIS s Cildadie ez ilal sl (i jpiaal 25 e Gl AS Gilladie o (o jull Sl
¢ O Yoo Gandg 3 ¢ il ) ¢ el m (@ -2¢ D)ol ¢ Al e (g5t S jal ila Jay
88 Ao dadii pohaill ad vy Gl S Glladio anaiad Gy ) A8LYL J ) e siselln s ¢ Gaalinn
I3 3l sl ¢ Lehom £ im0 [T eV ] sblion yrs ¢ oo sibamss ¢ Js3am 30 J sl 5 ¢ o siecions s
4.‘:).\:\4:\ uuS)Au@bAc_\_A:\ nﬂii‘r‘c 3 olec ( H -OnesY) Yo G [\-\&Y] jljﬁj‘)%d_“cﬁ 9¢

Ll 8 Al 315 Cpnay pall e aaiad G juall 33lias

O\.k)uﬂ 3aliaa d‘n\}c LOpda Gl s o Glasia ;i.)amd\ Cilalsly


https://www.who.int/news-room/fact-sheets/detail/cancer
mailto:Ibrahimeissa@azhar.edu.eg

