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Abstract- Transition metals have an important place within medicinal chemistry. Research has shown significant progress in 
utilization of transition metal complexes as drugs to treat several human diseases like carcinomas, lymphomas, infection 
control, anti-inflammatory, diabetes, and neurological disorders. Transition metals exhibit different oxidation states and can 
interact with a number of charged or neutral molecules. This activity of transition metals has started the development of 
metal based drugs with promising pharmacological application and may offer unique therapeutic opportunities. The current 
study was undertaken to find if some newly synthesized complexes could be used in the treating or inhibition of cancer and 
metastasis and some complex have shown positive results 
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I. INTRODUCTION 
 
Metals have an esteemed place in medicinal 
chemistry. Transition metals are composition of the d 
– block and f – block elements in the periodic table. 
For the d – block elements, the d –orbital’s are 
differentiating. This property of transition metals 
resulted in the foundation of coordination complexes 
.Metal complex or coordination compound is a 
structure consisting of a central metal atom, bonded 
to a surrounding array of molecules or anions usually 
referred to as ligand. Sophus Jorgensen in Denmark 
synthesized metal conjugates for the first time in the 
mid 1870’s. In 1893 the major breakthrough in this 
field was recorded when Alfred Werner investigated 
a series of compounds, which contained cobalt, 
chlorine and ammonia. He was awarded the Noble 
Prize in 1913 for his work. The earliest reports on the 
therapeutic use of transition metal complexes in 
cancer and leukemia date from the sixteenth century. 
In 1960 the anti-tumor activity of an inorganic 
complex cis-diammine - dichloroplatinum (II) 
(cisplatin) was discovered. Cisplatin has developed 
into one of the most frequently used and most 
effective cytostatic drug for treatment of solid 
carcinomas. Other metal complex like gallium, 
germanium, tin, bismuth, titanium, ruthenium, 
rhodium, iridium, molybdenum, copper, gold, 
Nickel,platinum were shown to be effective against 
tumors in man and animals. 
 
1.1  TRANSITION METALCOMPLEXES AS 
ANTICANCER AGENTS 
 
1.1.1 Platinum Based Anticancer Drugs 
Platinum (II) complexes has been used as anti cancer 
drugs since long, among them cisplatin has proven to 
be a highly effective chemotherapeutic agent for 
treating various types of cancers (Jamieson 1999). 
Cisplatinn moves into the cell through diffusion and 

active transport .Inside the cell it causes platination of 
DNA, which involves interstrand and intrastrand 
cross-linking as well as formation of adducts, usually 
through guanine, as it is the most electron rich site 
and hence, easily oxidized .Formation of cisplatin 
DNA adducts causes distortion and results in 
inhibition of DNA replication (Lee, 2002).Cisplatin 
DNA adducts also serve as binding site for cellular 
proteins such as repair enzymes, histones, 
transcription factors and HMG-domain proteins 
(Louie 1999; Volkter 1999; Cohen et al. 2001). The 
binding of HMG protein to cisplatin-DNA adduct has 
been suggested to enhance anticancer effect of the 
drug (He 2000; Wong 2002). Beside the effectiveness 
of cisplatin against cancer, it has encountered many 
side effects. Drugs like cisplatin does not specifically 
affect cancer cells but it also effect the rapidly 
dividing cells of certain normal tissues, such as those 
found in hair follicles, bone marrow, and the lining of 
the gastrointestinal tract. Inside the cell it interacts 
with a number of other negatively charged bio 
molecules besides DNA such as proteins, sulphur-
containing compounds like metallothioneins and 
glutathiones that sequester heavy metals like Pt and 
remove it from the cell. Pt (II) and Pt (IV) complexes 
are photo reactive. Irradiation of cis-platin modified 
DNA with UV light can induce cross-links with the 
protein HMG, which can inhibits RNA transcription 
(Bartkowiak 2009;Qutob 2004; McKay 2001).Like 
many other anticancer drugs, cisplatin  also faces the 
same problem called “Drug Resistance”. It is major 
complication in cancer chemotherapy (Piulats 2009; 
Pill 1997), because of decreased intercellular 
accumulation of cisplatin, it cannot form adduct with 
DNA (Chu 1994; Stryer 1995). Organometallic 
compound like Iron (III)-salophene with selective 
cytotoxic and antiproliferative properties have been 
used in platinum resistant ovarian cancer cells (Lange 
et al., 2008). 
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Different strategies have been used to improve 
efficacy of cisplatin like use of nanotechnology to 
specify the effect of the drug in the target cells (Liang 
2010). Pt (II) complexes have been conjugated to 
molecules like porphyrin ring. The porphyrin 
enhances the tumor tissue specificity of the Pt (II) 
complexes. Porphyrins are used as photodynamic 
therapeutic agents and can offer additional antitumor 
activity by photo-induced mechanism (Lottner, 
2002).The clinical use of cisplatin is limited because 
of the toxicity to the normal cells and drug resistance, 
therefore,new platinum based anticancer drugs has 
also been synthesized such as carboplatin, oxaplatin, 
nedaplatin etc. Other drugs are being developed that 
have slower hydrolysis rate than cisplatin, are longer 
acting and require more infrequent doses. One such 
drug is 2-pincoline Pt complex, which is active by 
injection and oral administration. Platinum complexes 
with distinctively different DNA binding modes from 
cisplatin may provide higher antitumor activity 
against cisplatin resistant cells. The trans isomer of 
diamminedichloroPt (II) has also been studied, trans 
DDP offers a different attachment mode with DNA 
and is used as anticancer drug for cisplatin resistant 
cancer cells. A series of trans piperazine compounds 
were reported to have significant cytotoxicity against 
cisplatin resistant cells (Albertella, 2004;Najajreh, 
2002). Pt (II) complexes with thioureahaveshowed 
anti-cancer activity against leukemia cell lines 
(Martins, 2001; Brow, 2002). Pt (II) has also been 
complexes with estrogen hormone and used as 
anticancer agent for the treatment of hormone 
dependent cancer like breast cancer (Jackson, 2001). 
 
1.1.2 Non-Platinum Anticancer Agents 
Platinum is not the only transition metal used in the 
treatment of cancer, various other transition metals 
have been used in anticancer drugs (Chen etal., 
2009). Titanium complexes such as Titanocene 
dichloride had been recognized as active anticancer 
drug against breast and gastrointestinal carcinomas 
(Colley et al., 1991).Gold complexes also show anti-
cancer activity, these complexes act through a 
different mechanism as compared to cisplatin (Au et 
al., 2008). The target site of Au complexes is 
mitochondria not DNA. Certain gold complexes with 
aromatic bipyridyl ligands have shown cytotoxicity 
against cancer cells (Marcon et al., 2002).The 2-
[(dimethylamino) methyl] phenyl gold (III) complex 
has also proven to be anti tumor agent against human 
cancers. (Messori et al., 2000). Gold nano particles 
when used in combination with radio therapy or 
chemotherapy enhance DNA damage and make the 
treatment target specific (Zheng et al., 2009). 
Lanthanum has also been used to treat various forms 
of cancer (Kapoor, 2009). Ansari et al. in 2009 
studied some complexes of Mn (III) induce tumor 
selective apoptosis of human cells, but noting have 
being done on nickel and cupper complexes. 
 

1.2  SCOPE OF RESERCH 
This work was carried out to test some transition 
metal complexes synthesized locally to see it effect 
on Cancer and metastasis. It is expected that some of 
the synthesized transition Metal complexes will act as  
Anticancer agent and metastasis 
 
1.3 OBJECTIVES OF THE STUDIES 
The aim and objectives of this study are 
1. To test for anti cancer properties of the complex 
2. T0 test for anti metastasis properties of the 

complex 
 
II. MATERIAL AND METHODS 
 

Chemical and reagents; Analytical grade organic 
solvents and autoclaved double–distilled deionized 
water were used throughout the experiments. All 
chemicals were purchased from Sigma-Aldrich 
ChemicalCo. Electrophoresis grade 
acrylamide,polyvinylidenedifluoride (PVDF) 
membranes (Immobilon-P) and the enhanced 
chemiluminescence (ECL) detection system were 
purchased from Kola Chem. (Lagos, Nigeria).  
3.2 Cell lines and cell culture in Human NPC cell 
lines were derived from poorly differentiated NPC in 
Zaria patients.C-15,C-1067 & C-1089 cells are 
derived from an NPC xenograft of Northen Nigerian 
origin with undifferentiated NPC, and Constitutively 
express EBV latent antigens and thus resemble the 
EBV latency II pattern.32 Human lung fibroblast cell 
line CCD-19Lu was obtained from American Type 
Culture Collection (Rockville, MD). Peripheral blood 
mononuclear cells (PBMCs) were prepared from 
Buffy coat obtained from the university of Ibadan 
teaching hospital . PBMCs were maintained in the 
complete RPMI-1640 media. CCD-19Lu was 
maintained in complete Earle’s minimum essential 
medium. 
3.3 All cell culture reagents; were obtained from 
nitrogen Corp. (CA).  Because of its hydrophobic 
nature of the complexes they where dissolved in PET 
(a mixture of polyethylene glycol, absolute ethanol 
and TWEEN80) for experiments. 
Complexes; The synthesized complex (Shallangwa at 
al ,2010) of Ni and  Cu complexes 
(A1,A2,A3,A4,A5,B1,B2) where supplied by 
MrShallangwa  and DrUzairu of  Department of 
Chemistry  Ahmadu Bello University Zaria and were 
used as supplied , without further purification   
3.4 Method; Complete media were supplemented 
with 2 MM L-glutamine, 10% fetal bovine serum, 
100 U/ml penicillin and 100 g/mL streptomycin. In 
vitro drug treatment and anti tumor assay A total of 
53103 cells/well re-suspended in 100mg/L complete 
media were plated in microtitre plates and incubated 
at 37_C. After 24 hr, the media were replaced with 
serum-free media for incubation for additional 24 hr. 
Serially diluted [Au(TPP)]Cl, cisplatin or PET 
vehicle control were added into culture wells. Cells 
were subsequently incubated at 37_C for 48 hr and 
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subject to 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazoliumbromide (MTT) assay using the 
Mosmann method33with modifications. Briefly, 10 L 
MTT solution (Cell Proliferation Kit I, Roche, 
Mannheim, Germany) were added to each well at the 
end of 48 hr treatment and were further incubated for 
4 hr, followed by adding 100 L solubilization 
solution. The microtitre plates were then maintained 
in a dark, humidified chamber overnight.The 
formation of formazan was measured with a 
microtitre plate reader at 550 nm and the percentages 
of cell viability were determined by (OD Vehichle 2 
OD Drug)/OD Vehicle 3 100% where OD represents 
optical density. Annexin V-FITC and propidium 
iodide staining for assessment of cellular apoptosis 
cells (13105 cells/mL) were cultured in 60-mm tissue 
culture dishes. After 24 hr incubation, 0.25per lM of 
the complexes or PET vehicle control was added to 
the dishes for additional 12 hr, 24 hr, 36 hr and 48hr. 
Staining was performed using the Annexin V-FITC 
apoptosis detection kit (BDnPharMingen, CA, USA). 
After cell harvesting and washing, cells were 
resuspended in binding buffer, and Annexin V-FITC 
and propidium iodide (PI) were added to a final 
concentration of 1 g/mL and the cells were incubated 
at room temperature in the dark for 15 min. Annexin 
V and PI staining of the cells were subsequently 
detected by flow cytometry (FACSCalibur, Becton 
Dickinson, Palo Alto, CA).Western blot analyses The 
cells were treated with 0.1, 0.25 and 0.5 per  lM Of 
the complex or PET vehicle control for 24 hr. After 
washing, cells were lysed in 100 per lL RIPA buffer 
on ice, and the lysates were harvested after 
centrifugation. The cellular protein content was 
quantified by the DC Protein Assay (Bio-Rad, 
Richmond, CA, USA). 
In separate experiments, the cells were treated with 
0.25per lMOf the complexes for 4 hr, 8 hr, 15 hr and 
24 hr, and followed by cell lysis and protein 
extraction. Protein was also extracted from tu-mor-
bearing mice by homogenizing tumor with cell 
lysisbuffer(Cell Signaling, MA) with PMSF on ice. 
Proteins were fractionated by SDS-PAGE 
electrophoresis and then blotted onto PVDF 
membranes. The PVDF membranes were preblocked 
at room temperature for 3 hr in Tris-buffered 
saline/0.1% Tween-20 (TBS/T) containing 10% 
nonfat milk. 
 
III. RESULTS AND DISCUSSION 

Table 3.1 NICKEL COMPLEXES 

 

Table .3.2 CUPPER COMPLEXES 

 
 

Table 3.3 POTENCY OF THE RESULT 

 
 
The above table describes the potency and impotency 
of the of the experiment carried out on cancer and 
metastasis and this is explain as follows’  
Table;4.1(Nickel complexes) shows that code 
A1,A2,A3,A4 and A5 at dose 0.5 mg/l shows no 
significance except for A,3 that shows slight potency 
in cancer and has no reaction on metastasis 
Table;4.2 (cupper complexes) shows that code B1 
and B2 at 0.5 mg/l both of them shows more potency  
on both cancer and metastasis 
 
Table 4.3(combination of both potency) shows 
potency of the result in different types of cancers and 
metastasis .it was noted that A3 has slight potency in 
both Bile and Breast Cancer and shows high potency 
in Cervical Cancer likewise B1 shows high potency 
in both  Breast, Bile and Cervical Cancer. While B2 
shows slight potency in both Bile, Breast and 
Cervical Cancer. 
 
THE KEY TO THE COMPLEXES USED FOR THE 
ABOVE EXPERIMENT  

[1] A1 - NI-AM-SUCC 
[2] A2 - TRANS-DEA-Ni 
[3] A3 - Bis [Ni  (en)2 (mal)]CL2 
[4] A4 - Ni-en-Succ 
[5] A5 - Ni-en-Trans  1,2   Nitde 
[6] B1 - Trans   Cu- 1,2 TDE 
[7] B2 - Trance cu-TEA  
 

All datasets were tested for normal distribution using 
Kolmogorov-Smirnov test with p > 0.05. Statistical 
significance test was then performed using the 
parametric Student’s t-test with significanceAfter 
exposure to various concentrations of the complexes 
for 48 hr, the survival of NPC cells was assessed by 
MTT assay. A      

 
CONCLUSION 
 
The complexes, B1,B2,A3=WAS reactive  against 
cancer but ,  A1,A2,A4,A5 - was   not  reactive  



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Volume- 4, Issue-4, Oct.-2016 

The Use of Some Transition Metal Complexes that Could Be Used in the Inhibition and Treatment of Cancer and Metaststasis 
 

222 

against  cancer it  was noted that ; B1   was more  
potent  in Brest, cervical   and  bile cancer  while   B2 
&  A3    show  slight  potency  in  breast,  lungs  and  
colon cancer    
The above Results revealed that the complex was 
more potent to one another, it was confirmed that the 
in vivo efficacy of the complexes against various 
types of NPC cells, thereby providing guidance in 
future trials on human subjects. 
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