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Summary 
Cytokines are proteins which regulate and control the basic functions of cells, including proliferation, differentiation and migra

tion by auto- and paracrine communication. Chemokines are a family of proinflammatory chemotactic cytokines. Chemokines play 
a significant role in many physiological and pathological processes. Chemokines usually join many receptors, and the same recep
tors can join many different chemo如nes. SDF-1 works by its receptor CXCR4. The SDF-l+CXCR4 complex plays a significant 
role in the creation of metastases of neoplasms and as a response to cytostatic treatment. Identification of this complex may be a 
useful prognostic factor in the therapy of many types of carcinoma. The ability to block CXCR4 indicates the existence of new 
targets in breast or ovarian carcinoma treatment as well as in cases of cervical adenocarcinoma. 
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Introduction 
Cytokines are proteins which regulate and control the 

basic functions of cells, including proliferation, differen
tiation and migration by auto- and paracrine communica
tion. Among many divisions of cytokines specific proin
flammatory, proangiogenic, haemopoietic and inhibitor 
cytokines may be indicated, however many of them 
perform a set of parallel functions. 

Chemokines are a family of proinflammatory chemo
tactic cytokines. Their name derives from the ability to 
draw chemotaxis into the vicinity of sensitive cells. They 
are CHEMO-toxic cyto-KINES. The former names of 
these proteins are: SIS cytokines family, SIG cytokines 
family, SCY cytokines family. SDF-1 is a small cytokine 
of the chemokine family, officially called CHEMOKINE 
(C-X-C motif) ligand 12 or CXCL 12. 

Chemokine classification 
The classification of proteins which belong to the 

chemokine family is based on their characteristic struc
tural features, not on their ability to attract cells. All 
chemokines are small, with a molecular mass varying 
from 8 to 15 kDa. They are secreted by leucocytes and 
stromal cell lines, such as endothelial cells, macrophages, 
mesenchymal fibroblasts and epithelial cells as a 
response to inflammation [1]. 

They are within 20-50% identical and differ in gene 
and amino acid sequence. Amino acids are essential in 
the creation of three-dimensional folding, which in the 
case of chemokines takes the shape of a "Greek key". 
Chemokines consist of four cysteines combined with 
disulphide bonds (the first with the third, the second with 
the fourth). The first two cysteines in a chemokine are sit-
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uated together near the N-end, the third in the middle and 
the fourth at the C-end. Depending on the configuration 
of the first two cysteine chemokines are divided into four 
groups: 

- CC chemokines (f3 chemokines) which contain four,
or in some cases six cysteines. CC chemokines are 
responsible for the migration of monocytes, NK cells and 
dendritic cells, 

—CXC chemokines (a chemokines), where N-end cys
teines are separated with an "X" amino acid. About 17 
different CXC chemokines have been discovered, e.g., 
they are present in the mammary gland. 

- C chemokines (y chemokines), contrary to other
groups, contain only one cysteine. In this group two 
chemokines have been described: XCL-1 and XCL-2 
which attract T-cell precursors to the thymus. 

—CX3C chemokines possess three amino acids 
between two cysteines. The only discovered chemokine 
of this group is called fractalkine (CX3CL1) [2, 3]. 

Functions ofchemokines 
Chemokines play a significant role in many physiolog

ical and pathological processes such as: cell migration, 
angiogenesis promotion, bacterial and viral infections, 
autoimmunological diseases, and also in pathogenesis of 
many neoplasms, i.e., breast or ovarian carcinoma [4-6]. 

Chemokine receptors and their classi什cation
Chemokines work through their receptors. Chemokine 

receptors are "helical" receptors from seven transmem
brane domains. Signal transmission is performed via 
cytoplasmic G-proteins in destination cells. Up to now 19 
different receptors have been described. 

Chemokine receptors contain about 350 amino acids. 
They may be divided into four groups depending on the 
kind of chemokine they join. CXCR joins CXC 
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