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EDTA

(MCV)MCHC

 

                                                

 

1 - Hematology 
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)2.( 27563 OHOHCNa : 

ESR

PTPTT

(IU)

III

wintrobe

Rh

MCV

                                                

 

1 - Osmotic Fragility 
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(Hb)

RBCMCVMCHMCHC

(Hct)(L/L)

MCV)(Hct= RBC

EDTA

     

                                                

 

1 - Volume of packed red cells (VPRC). 
2 - Hematocrit or packed cell volume 
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Co2

g/dlMale

g/dlFemale

g/dlInfant

(Ferrous)

(Heme)

(Ferric)

(Hi)

 

(HiCN)

[K3Fe(CN)6]

(KCN)Hi

HiCNHbHbo2HiHbCo2SHb

  

                                                

 

1 - Talkwist 
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Sahli

Hi

HiNADHNADHb5

NADPH

HiHiNADHb5

NADHb5

HbMHbM

NADHb5

(SHb)

                                                

 

1 - Sahli 
2 - Heinz body 
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(HbCo)

HbCo

Hbo2HbCo)(MetHb(SHb)

.

   

WBC)RBC

(RBC indices)

  

MCV

                                                

 

1 - Electric impedance 
2- Voltage pulses 
3 - Ligt Scattering 
4 - detector 
5 - Mean corpuscular volume 
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Hb(g/l)

RBC

Hb
Hct

 

MCVFLL

 

FL

 

MCH

(Hb)

MCH   =                                                      pg 

MCH

 

MCHC

 

MCH=

                                                                    

.MCHC

RDW

RDW

RDW-CV 

RDW-SDfLRDW-SDRDWMCV

RDWMCV

                                                

 

1 - Mean Corpuscular hemoglobin 
2 - Mean Corpuscular hemoglobin concentration 
3 - Red cell distribution 

(Hct)

(RBC)
MCV= 
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Hct

Hct

 
RDWMCV

 

RDWMCV

 

RDWMCVHbH

 

RDWMCV

  

RDWMCVB12

  

RDWMCV

  

RDWMCVB12

 

RNA

RNA

 

MCV

RBC

                                                

 

1 - Reticulocyte count 
2 - Miller 
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MCV

Hb

HbHctRBCHb

HbHctRBC

MCHMCHC

MCHMCHC

MCHMCHC
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RNA

RNAMCV

 

MCVfL

MCV<fLMCV>

(oval cell)

 

(HS)

(AIHA)

MCHC

 

                                                

 

1 - Anisocytosis 
2 

 

Elliptocyte 
3 - Spherocyte 
4 - Target Cell 
5 - Codocyte 
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CS

           

(spur cell)

    

Burr cell

Crenation

(Crenated cell)

ATP

                                                                                                                                                                           

 

1 - Leptocyte 
2 - Schistocyte 
3 - Hereditary elliptocytosis 
4 - Helmet cell 
5 - triangularly cell 
6 - Echinocyte 
7 - Acantocyte 
8 - Abetalipo proteinemia 
9 - Sickle Cells 
10 - Drepanocyte 
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SSSCS-

B.thalassemia

RNA

                                                

 

1 - Howell 

 

Jolly bodies 
2 - Hemoglobinopathies 
3 - Stomatocyte 
4 - Basophilic stippling 
5 - papen heimer bodies 
6 - Siderocytes 
7 - Howell-Jolly bodies 
8 - Steatorrhoea 
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(8)

ESR

                                                                                                                                                                           

 

1 - Cabot rings 
2- pernicious anemia 
3 - Schuffner 
4 - Heinzbody 
5 - Bit cell or Degmacyte   
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1 - Leuko erythroblastotic reaction 
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NRBC

 

(WBC)

/LEDTA

(NRBC)

   

MIDSysmex
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Stab

 

(CLL)
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3

2

3

1

L/

 

(MPV)MPV

 

.

MPVITP

                                                

 

1 - Bernard-Soulier Syndrome 
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RNA

                                                

 

1 - Reticulated platelets  
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Spinner

                                                

 

1 - Wedge method 
2 - Romanowsky 
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Age when Practical  Site 

Birth to 12 mo Tibia 

Birth to 12 mo Fermur 

Any age Anterior iliac crest 

Any age Posterior iliac crest 

2yr and older Vertebral spinous process 

6 mo and older Sternum 

                                                

 

1 - Romanowsky s 
2 - Perl s test 
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(M/E)

M/E

Adult

 

4-12 

Years 

1-4 

Years 

1month

1 

Year 

Birth  

     

Neutrophilic 

series 

     

Eosinophilic 

series 

     

Lymphocytes 

     

Erythrocytic 

     

M: E ratio 

                                                

 

1 - Cellularity 
2- Hyper cellualr 
3 -Hyperplastic 
4 - Hypoplastic 
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B

AS-D

Leder

TdT

                                                

 

1 - Osteoblast 
2 - Osteoclast 
3 - Myleo proxidase stain 
4 - Sudan Black B 
5 - Terminal Deoxynucleotidyl Transferase (TdT) 
6 - Acute Lymphoblastic Leukemias 
7 - Lymphoblastic Lymphomas 
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(LAP) 

(CML)

TRAP

(PAS)

PAS

(ESR)

                                                

 

1 - Leukocyte Alkaline phosphatase 
2 - Leukemoid reaction 
3 - Myeloproliferative disorders 
4 - Tartrate resistant acid phosphatase (TRAP) 
5 - Hairy cell Leukemia 
6 - Periodic Acid-Schiff 
7 - Erythro Leukemia  
8 - Gaucher disease 
9 - Toluidine Blue 
10 - Cytogenetic Analysis 
11 _ Translocation, Inversuon 
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ESR

ESR

 

ESR

ESR

ESR

ESR

ESRESR

 

PH

2,

ESR

ESR

 

ESRESR

ESR

 

(ESR)

                                                

 

1 - Zeta potential 
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(ZSR)

zetafuge

(ZSR)

ESR 

ESR

ESRESR

ESRESRESR

ESR

                                                

 

1 - Westergren method 
2 - Zetacrit 
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ESR

       

ESR

HbC

mm

mm
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CD34

 

CFU-S

CFU-GEMM

 

(IL-3)(SCF)Flt-3L

CFU-GMCFU-G

CFU-M

                                                

 

1 - pluripotential stemcell 
2 - multipotential stemcell 
3 - Lymphoid stemcell 
4 - myeloid or hematopoietic stem cell or CFU-GEMM 
5 - Colony 

 

Forming units- Spleen 
6 - Commited stem cells 
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BFU-ECFU-MegCFU-EoCFU-BasoCFU-Mast

CD34

CD38CD38CD71

CD33CD10BCD7/CD5T

(EPO)

(GM-CSF)

 

(G-CSF)

 

(M-CSF)(CSF-1)

 

C-mpl

 

(IL-1)

 

                                                

 

1 - Interleukin 
2 - Erythropoietin 
3 - Thrombopoietin 
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(IL-2)B, T(NK)

 
(IL-3)Multi-CSFGM-CSF

 
Flt-3C-KitPDGFCSF-1

 

(IL-4)TBT

T

 

(IL-5)T

 

(IL-6):B

  

(IL-7)pre-Bpre-T

 

(IL-8)T 

 

(IL-9)T

 

(IL-10)(TNF)

 

(IL-11)B

 

(IL-12)NKTCD+
4CD+

8T

 

(IL-13)IL-4B

B

 

(IL-14)B

 

(IL-15)1L-2

 

(IL-16)CD+
4T

 

(IL-17)T

 

(IL-18)NK
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Gower-1

Gower-2

FAA2
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C

N

 

RNA

RNA

RNA

                                                

 

1 - Erythropoiesis 
2 - Pronormoblast 
3 - Rubriblast 
4 - Basophilic Normoblast  
5 - Prorubricyte 
6 - Polychromatic normoblast 
7 - Rubricyte 

http://www.rahazma


 

34 

 
www.rahazma .mihanblog.com 

 
DNA(NRBC)

RNA

RNA

 

RBCATP

                                                

 

1 - Orthochromatic normoblast 
2 -Meta rubricyte 
3- Reticulocyte 
4 - Embden-meyerhof pathway   
5 - Hexose monophosphate shunt 
6 - Luebering Rapaport sunt 
7 

 

Sceneseat Ag 
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B12DNA

(2, 3-DPG)

2,3-DPG

2,3-DPG2,3- DPG

(EPO)

 

A(ALA)

ALAALA

  

ALA

ALA

III

IIIIIIIXIX

IXHEME

 

(FEP)

                                                

 

1 - Heme 
2 - 

 

-aminoLevuLinic acid 
3 - Monopyrrole porphobilinogen 
4 - Uroporphyrinogene III 
5 - Coproporphyrinogen  
6 - proto porphyrin 
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ALAHeme

AHeme

Heme

Heme

Hb

pH2,3 DPG

pH

 

:

Co2

Co

/L

/L

2
1/5

1
3

                                                

 

1 - Urobilinogen 
2 - Mesobilirubinogen 
3 - Stercobilinogen 
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(CFU-GM)(CFU-G)

(CFU-M)CFU-GCFU-M

                                                

 

1 - Leukopoiesis 
2 - Mitotoic pool or proliferation pool 
3 -  Postmitotic pool 
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WBC

C

N

C

N

C

N

                                                                                                                                                                           

 

1 - Storage pool 
2 - Marginal pool 
3 - Circulating pool 
4- Myelocyte 
5 - Promyelocyte 
6 - Myelocyte 
7 - Metamyelocyte 
8 - Juvenile or Band or stab cell 
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CS

 

FC

IgGC3

CFU-EO

MBP

ECP

EDN

X

                                                

 

1 - Neutrophil 
2 - Eosinophil 
3 - Major basic protein  
4 - Eosinophilic cationic protein 
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CFU-Baso

ECFA

SRSAPAF

EECFA

CFU-GM

(MPS)

 

                                                

 

1 - Basophil 
2 - Eosiniphil chemotactic Factor of anaphylaxis 
3 - Slow-reacting Substance of anaphylaxis 
4 - Platelet 

 

activating Factor  

6 - Mono nuclear phagocytic system(MPS) 
7 - Kupffer s cells 
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(CSF)

 

CD4THIVT

B, TT

BT

B

B

BTB

                                                

 

1 - Monoblast 
2 - Promonocyte 
3 - Macropage 
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TBnull

BT

T

B

(CSF)

C

N

  .

                                                

 

1 - Lymphoblast 
2 - Prolymphocyte 
3 - Reactive Lymphocyte( Atypical Lymphocyte) 
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(NK)

NKT(T/NK)

NKNK

  

T, B

 

                                                

 

1 - Nataral killer cell 
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3
2

3
1

C

N

                                                

 

1 - Thrombocyte 
2 - Megakaryoblast 
3 - Endomitosis 
4 - Platelet plug 
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1 -  Giant Platelet 
2 - Romanowsky s 
3 - Perl s test 
4 - Cellularity 
5 - Hyper cellular 
6 - Hyperplastic 
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(M/E)

M/E

      

  

 

                                                                                                                                                                           

 

1 - Hypoplastic 
2 - Osteoblast 
3 - Osteoclast 
4 - Hairy cell Leukemia 
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: 

:

CBC

                                                

 

1- Anemia 

2- RBC mass 
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B12

(FeooH)

                                                

 

1 - Metaloflavoprotein enzymes 
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Heme

  

MCV

 

RDW

 

                                                

 

1 - Iron-store depletion 
2 - Iron 

 

deficient erythropoiesis 
3 - Pica 
4 - Koilonychia 

http://www.rahazma


 

51 

 
www.rahazma .mihanblog.com 

 
mg/dlTIBC

 
TIBC

TIBC

 
TIBCTIBC

FEP

TfR

    

TIBC 
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MCV

  

DNA

B12 

B12DNA

                                                

 

1 - Megaloblastic anemia 
2 - Macrocytic anemia 

B12

http://www.rahazma
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B12

ImersLund

  

B12

     

MCVMCHC

RDW

DNARNA

DNA

Late

 

LDH.

                                                

 

1 -Pernicious anemia  

1- Lesh 

 

Nyhan syndrome 
2- Hereditary orotic aciduria 
5- Deficiency of formimino transferase  
6 - Deficiency of methyl transferase 
7 - Diguglielmos syndrome 
8 - Macropolycyte 
9 - Maturation arrest 

http://www.rahazma
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.

TCI

  

R-binder, TCIII, TCITCII)IITCII

ng/L

 

DNA

 

CO57-B12

  

FIGlu

   

                                                

 

1 - Hapto corrins 
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ACD

 
TIBC

RDW

 

BUNmg/dl

TIBC

 

Heme

Zieve

 

: 

 

                                                

 

1 - Anemia of chronic disease  
2 - Anemia of renal disease 
3 - Myelophthisic anemia 
4 - Aplastic anemia 
5 - Pancytopenia 
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MDS

PNH

    

ABHIV

SLE

PNHMDS

 

RDW

LL

      

   

F

    

B19

 

TEC

 

i

  

                                                

 

1 Petechia 
2 - Fanconi anemia 
3 - Pure red cell aplasia 
4 - Parvovirus 
5 - Transient erthroblastopenia of childhood  
6 - Diamond- Blackfan anemia 
7 - Sideroblastic anemia 
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TIBC

Heme

X

CDA

II

.

                                                

 

1 - Congenital dyserythropoietic anemias 
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(PNH)

    

MCV

  

NRBC

   

2

                                                

 

1 - Hemolytic anemia 
2 - Haptoglobin 
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B

LDHIu/LLDH

LDH1LDH2

mg/dl

mg/dl

mgmgmg

     

AIHA

   

HbcHbs 

    

Hbs 

     

IgM

    

                                                

 

1 Hemin 
2 - Hemopexin 

http://www.rahazma
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(HS)

 

MCVMCHC

HS

 

(HE)

HEHEHPP

HE

CHS

                                                

 

1 - Hereditary Spherecytosis 
2 - Ankyrin 
3 - Hereditary elliptocytosis 
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HE

HPP

HPPMCV

HE

 

MCVMCHC

(PNH)

CO2

DAF)

(MIRL)C8

PNH

PNH

 

PNH

 

PNH

PNH

                                                

 

1 - Hereditary Pyropoikilocytosis 
2 - Hereditary stomatocytosis 
3 - Hydrocytosis 
4 - Paroxysmal nocturnal hemoglobinuria(PNH) 
5 - Decay accelerating factor  
6 - Membrane inhibitor of reactive lysis  
7 - Sugar water test 
8 - Acidified serum  
9 - Ham test 

http://www.rahazma
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II(CDA-II)

CDA-II

(LAP)

A

F

A2

C

C(HbAC)

                                                

 

1 - Leukocyte alkaline phospatase (LAP) 
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D

E

SC

M

chesapeal  

H

A)( 22

F)( 22A

F

HbF

A2)22

 

HbAHbF

A2

HbA2

http://www.rahazma
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A1 22

 
> 

A2 22

 
< 

F 22

 
< 

   

F 22

  

A 22

  

HbGower-I)()( 22

Hb)( 22Hb Gower-II)( 22

HbF

FHbF

HbF

,

   

HbA1a

HbA1b

HbA1cHbA1C

HbA1C

 

HbA

  

HbS

  

HbM

  

HbF

                                                

 

1 - Adult 
2 - Sickle cell anemia  
3 - Methemoglubinemia 
4 - Fetal 

http://www.rahazma
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HbS

M

,,

HbE

Hb

Hb

HPFHHbF 

HbHHbF

 

HbFHbFPHHbA

HbF

(HPFH)

PNHHbF

 

(DEAE)HbA2

HbA2

 

                                                

 

1 - Alkali denaturation 
2 - Column chromatography 
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F, S

  

Betke , KleihauerShepardHbF 

HbFRh

HbFAcid-elutionHbF

HbFHPFHHbF

 

(HbS)

 

HbS  

 

(Trait)

 

Hb-BartsHbIHbC-Harlem

 

HbSHbS

HbS

HbS

PH

PH

O, A2, E, CDGS

I, HHb Bart

                                                

 

1 - Isopropanol stability test 
2 - Heat instability test 
3 - Tris-Buffer 
4 - Acid elution test 
5 - Sickling test 
6 - Solubility test-Dithionite 
7 - Screening test 
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(S/S

HbS

 

-

)( 6
22

ValgluHbS

:ASF, A2

MCVMCHC

(S/A)(HbAS)

ASA2

F

C
ccB2HbC)( 6

22
LysGLuB

ACF

                                                

 

1 - Sicklecell trait 
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C(HbAC)

CAB2

HbACF 

D)( 22
DB

DTraitA, D

E)( 22
EB

E

MCVMCHC

ETraitA, E

SC)( 2
CS BB

MCVMCHC 

AS, CHbF

M 

mg/kg

chesapeak

Hb phillyHb Genova

HemeHb koln

                                                

 

1 - Hb c trait 
2 - Bite cell 
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S ValGluB6 

C LysGluB6 HbS 

E LysGluB26 

 
MetValB98 

  
HisASPB99 

  

LysAsnB102 

  

TyrHis87

   

BartH

A2F

)

mRNA

)()(),( GA

                                                

 

1 - Basophilic stippling 

http://www.rahazma


  
www.rahazma .mihanblog.com 

 
B2B2

MCVMCHCMCV

MCHMCHC

BHbAF, A2F

A2BA 

B2B2

MCVMCHC

AFA2

A2F

B

)( B)( BLepore)( B

BHbS

)( BHbAHbA2

                                                

 

1 - Cooley s anemia 
2 -Mongoloid 
3 - Cooley s trait 
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HbS

BBS
2BBS

2BB

MCVMCHC

 
BBS

2

HbA2HbFHbSHbA

 

BBS
2

HbF, A2>HbS<HbA

CHbC

BBC
2BBC

2MCVMCH

BBC
2HbFHbCHbA

BBC
2HbCHbA

A2C

EHbE

HbEHbFHbA

 

(HPFH)

HbFHbF,

B

sBart' Hb

Rh

HbFHbA)( 4Hb Bart's

)( 4HbH

H

                                                

 

1 - Hereditary persistance of fetal Hb 
2 - Deletion 
3 - Hydrops fetalis 
4 - Hb H disease 
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MCVMCHC

HHb Bart'sHb Bart's

MCVMCHC

thalssemia trait- 1

thalassemia trait-2)(

Hb Bart's

Constant SpringHbCS

HbCSHbCS

  

DNA

 

                                                

 

1 - Thalassemia trait 
2 - Placental aspiration 
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AIHA

AIHA

Rh

ABO
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(HMP)

ATPNADPH

(GSH)

NADPHNADPH

(GSH)

NADPHMP

GSH

2, 3 DPGDPG

2, 3  DPG

ATP

 

ATP

(PK)

(PK)

2, 3 DPG

PKATPNADHNAD

NADH

                                                

 

1 - Embden- Meyerhof pathway 
2 - Rapaport 

 

Luebering shunt 
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PK

(PEP)PK

 

G6PDHbS

G6PDB

A+B A-

A-

G6PD

X

G6PDG6PD

G6PD

G6PD

   

PNH

 

G6PD

5mRNA

RNA5

                                                

 

1 - Favism 
2 - Supravital 
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LDH

TTP

(DIC(TMA)

(HUS)

HUSHUS

TTP

TMA

HELLP

                                                

 

1 - Microangiopathic Hemolytic Anemia 
2 - Hemolysis Elevated Liver enzymes and Low platelet count(HELLP) 
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oroya

 

(AIHA)

AIHA

AIHAAIHA

Anti- IAnti-i

BTTs

Ts

Donath Landsteiner

(PCH)

AIHA 

IgG

IgAIgM

SLE

RhIgG1

IgG3

AIHA

IgM

                                                

 

1 - Infectious hemolysis 
2 - Bartonellosis 
3 - Babesiosis 
4 - Auto immune hemolytic anemia (AIHA) 
5 - Mycoplasma pneumonia 
6 - Warm reacting auto antibodies 
7 - Cold agglutinins 
8 - Paroximal cold hemoglobinuria 
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SLE Anti-I

Ii

(PCH)

PCH

IgG

P

C4C1
C4C

PCH

AIHA

IgMIgGSLE

RhABO

Rh

Rh+Rh

(NRBC)

                                                

 

1 - Cold hemaglutinin disease 
2 - Paroxsysmal cold hemoglobinuria(PCH) 
3 - Chicken pox 
4 - Mumps 
5 - Measles 
6 - Kernicterus 
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ABO

ABO+

IgM

IgG

IgG

 

IgGIgM

 

MCVMCH(LAP)

po2

3
2

                                                

 

1 - Polycythemia 
2 - Polycythemia rubravera(primary erythrocytosis) 
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MCV

MCH(LAP)

PO2

ml/kgml/kg

  

Gaisbock

 

MCVMCHCRDW <

   

MCVRDWMCHC

 

MCVB12

 

MCVMCHMCHC

CBCTIBC

 

MCVRDW

                                                

 

1 - Hydronephrosis 
2 - Pseudopolycythemia or stress erythrocytosis 
3 - Cigar shaped cells 
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MCV

 
MCVMCHMCHC

MCV

HbH

MCVHbH

HbH

MCVHbA2HbF

MCVTIBCHbFHbA2

 

(NAP)
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