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Figure?1   The Hallmarks of Cancer  This illustration encompasses the six hallmark capabilities originally proposed in our 2000 
perspective. The past decade has witnessed remarkable progress toward understanding the mechanistic underpinnings of eac...
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Onkogének változásai malignus daganatokban

1./ amplifikáció (génkópia-szám sokszorozódás >2)

2./ transzlokáció (kromoszóma-törés, szabályozási zavar)

3./ pontmutáció (működési zavar)
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ONKOSZUPPRESSZOR GÉNEK KÁROSODÁSA
DAGANATOKBAN
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Figure?2   Intracellular Signaling Networks Regulate the Operations of the Cancer Cell  An elaborate integrated circuit operates
within normal cells and is reprogrammed to regulate hallmark capabilities within cancer cells. Separate subcircuits, de...



MatematikaMatematika

�� Labeling index (LI): Labeling index (LI): 

Ts/Tc (STs/Tc (S--ffáázis,Sejtcikluszis,Sejtciklus--ididőő))
Ki67 (ciklusKi67 (ciklus--marker), mitotic index (M fmarker), mitotic index (M fáázis)zis)

�� NNöövekedvekedéési frakcisi frakcióó: prolifer: proliferáállóó/ P+nyugv/ P+nyugvóó))

�� SejtvesztSejtvesztéési rsi rááta: 1ta: 1--szszáámoltDT/mmoltDT/méértDTrtDT
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Kompresszív                              Invaziv növekedés



Pediatric kidney cancer (nephroblastoma)Pediatric kidney cancer (nephroblastoma)



Daganatos strDaganatos str óómama

Kötőszövet (fibroblasts)- Mallory trikróm festés



Antitumor immune response

(C.K. Brown, J.M. Kirkwood, 2001)
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Antitumor immunológiai tolerancia (immun-
”escape”) lehetséges okai és mechanizmusai
Antitumor immunológiai tolerancia (immun-

”escape”) lehetséges okai és mechanizmusai
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• Tumorsejt általi Ag-prezentáció nem megfelelő
(kostimulációs szignál hiánya)

• Immun-inhibitor faktorok termelése (TGF-β, IL-
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• Apoptózis-rezisztencia (granzyme-B receptor, 
Fas, APAF-1; bcl-2)
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Figure?3   Emerging Hallmarks and Enabling Characteristics  An increasing body of research suggests that two additional hallmarks 
of cancer are involved in the pathogenesis of some and perhaps all cancers. One involves the capability to modify, or ...



Figure?4   The Cells of the Tumor Microenvironment  (Upper) An assemblage of distinct cell types constitutes most solid tumors. 
Both the parenchyma and stroma of tumors contain distinct cell types and subtypes that collectively enable tumor growth ...
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Hypoxia jelHypoxia jel áátvitel tvitel éés a rs a r áákk



Table 1. Physiological pro-angiogenic factors

factor receptor
Growth factors

VEGF165
VEGF121
VEGF189
VEGF206

PLGF-152/131
Ang-1

FGF1-9
HGF

IGF-1,2
PDGF

EGF
G-CSF

PD-ECGF (thymidine phosphorylase)

FLT1
FLK1/KDR

Neuropilin
TIE2

FGFR
c-met
IGFR

PDGFR
EGF

GCSFR

Cytokines
TNFα
IL-1b
IL-6
IL-8

TNFR1
IL-1R
IL-6R
IL-8R

Chemokine
PBSF/SDF1 CXCR4

Hormones
Estrogen
androgen

leptin

ER-β
AR

OB-Rb
Bioactive lipids

PAF
PGE1,2

TXA2
12-HETE

PAFR
PGR
TXR

HETE-R (?)
Matrix proteins

thrombin THRR
Fibrin αvβ3, V-cadherin

CYR61, CTGF αvβ3

Footnotes: EGF: epidermal growth factor, FGF: fibroblast growth factor, G-CSF:
granulocyte-colony-stimulating factor, HGF: hepatocyte growth factor, IGF: insulin-
like growth factor, PAF: platelet-activating factor, PDGF: platelet-derived growth
factor, PD-ECGF: platelet derived endothelial growth factor, PGE1,2: prostaglandin
E1,2, PLGF: placental growth factor, TXA2: thromboxaneA2, VEGF: vascular
endothhial growth factor
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A rA ráák erezk erezőőddéésséének formnek formááii

�� NeoangiogenesisNeoangiogenesis

�� PostnatPostnatáális vasculogenesislis vasculogenesis

�� ÉÉr incorporationr incorporation

�� Glomeruloid Glomeruloid „„angiogenesisangiogenesis””

�� VasculogVasculogéén mimicryn mimicry
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Glomeruloid vessels in brain Glomeruloid vessels in brain 
micrometastasesmicrometastases

Döme et al Neuropath Exp Neurol,2003

Host vessel 
•elongation
•dilatation



Tumoral Sinuses in Melanoma 
and Breast Cancer

Tímár et al.POR,2000
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