


Tnkro = Blovd is & speciok Porm o CT _p Blod cells 3 plasmo a5 ECM.
JIks color  depends on omowmk 4 Oz _y wmoe Qo brighter .
P = F 4.
+ransport  nukrients 1 goaecs , watle , hormoneS ., immune cels
Regulate  bocly “empesoburt ; Mainteun  osmoht  prssure.
Amomk = B-4L , pppdied +Ho  [hhemie contodsions o the heart um'dimd;l'onawd,_
we cml'n'f«’({gc o blood  smple along  with anticoagulonts 5 Y57 live @nkenk (wbe, RBC, Plokleks) , 567 Aon l:'\n‘nj

Cells : ReCs W~ + 717/ Pvfy coat [ weCs , Plokdets |
|
Plasma : Pale yellow , 90/ woker™ + clechoWles , nubienks |, prtens , wasle |, Ja&c( 2 hormones.
Valves (= RBCs : 3.5- 6.5 million /mm?3 ,  Plakeleks : 160000 — Y400 600 / mwi ,  WBCs :  ygoo -11000 J mm3.

mosk  abundont , v , wmainkain 0.P , +ranspark  F.A ond gkeroid  ho/mones.
lagcsl— . liver cloHint;_.
liver , “pnsport iron , faf sslvble Nibamins ,é lipids .
anlitoedies 5 Plasmo  ceds.
Blood Smear $- dop o blood on side , spread with ansthes Slide , b b dy. ;. add  skain and fixabive -then covtr it
Ly shaining = nwbral skan / paychromatcic  skain (lushman ) sissolved i mebhyl  aleohol as o Fixative.
leishman skain  conkains  essin e and

Red Blood Cells  3-
small  biconcavt dUSCS —s 207 -30/ mor, SR relobive +s phiaal shape / TV
— Shope +  mumbvore Fialy (607 prtans)
Trenspork 02 ( lungs +o  periphvad tHissw) , COa.
Yroplasm  full hemagloboin (basophli) — 5 oppears eosinophilic  w/ pale  cenkral  region. L normochromic. ReC ]
No nvdel nor organclles . -9 in diameber.
Surwve for 120 Jays ,  macrophages remove demd ones in spleen , liver oand .M.
ovker  plogman memlborare  onclosing  hemogle pin
gome  entyme for ges oxd\cmso oand membrare m@r.’py_
Slbmembrondys  meghworke o proleins ( specHing and Anlyrin) - mainkains cell  shope ond  provioe dash‘a‘}}.
f—)ppcaranw undes microscope. = LM 5 leishman glein , rounded epsinophilic  w/ cenkrol  pollor  fofming ,13.“; + iHs sze
EM —» Elechon denge ond homogenos.
RBCs  slock -I-fjo&h/ loosely lke o pile o coins. Occus in  slow crelabion e+ suface onsion of their biconcore
Hmdi/my Spherogylosis = mikebion  in gones cloked to  membrane priein so +he RBC wont Whdd ks shape QYYMOTL

miopgle L 6um , wmacnyle >4 um ,  Amsogyle = diffenk  sizes.
Wpschromia : Jess stain —s less hemaglebin ., usvelly  acompanies  micdoytosis.
spherocyle  ,  sickle cel ( abnormal hamqjlobrn) p aw:logk,/owp)-ogglo /  dacrogyle
Ls Engthopsiesis in @AM is shruloled kY egthropoickin from  idngys-
dwring  Llood loss |, hypoXemioa is  genéed by lidnogs A egHwopoictin 5, A ey HhOpoiEsiS .
congequenHy - Pesple living in  highes  dllifudes

Athikes  w/ high 02 demand :’ 1 RecCs  cont.

ARBO  lood +yping - accarding o glycoplokeins on -Heir swface.
G, glycaphorin A —s inkegml  membrore  protein.
—> 9gWesgylated  exkmccdlulardomain 5 ankigenic ste 5 bosis  for ABO  -yping  QSlem.
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white Hood Cells 3
Originale in  bone moffow , +(owel in e Blosd  omd fonchon in leeke CT moinly +o preteck +he lody from damuge by pathogens .é +umor  cells.
Leykocytes ore  nvcleated cells  —thebk oo dewi ded c\ccofdmj 4o prsence  of  gpecitic __3mnu\c_5 tako -

— - Granlocyles :
single mulli — lobulebed nudevs  ,  ghagocykic abiliky_

wroplasmic  aromwles © groiy wroplasm »  entymes / chemicols.

spheical  in blood )3| stregulevin CT.
highly mokle —» omoebaid movunen)-.

Jeove olood skream  lockween endothelial  cells  AHwo  clbpedesis .

-’"5(3&&'- easinophils @ Jarge red 5ranul¢s ,  BPoesephils large blue  granoles ,  Newhrophils omall  baby  pink _granvles. [ no ofinily o ether dype - dde,]
T Vesrophils :  poymonsns, e cells , wiclogyles
jn nucless  comecked by Hwends -

mn'ompkagr_s ;o ceds 4 A-T.

mosk common levkogyle  , 2-5 Jobes
light  pmic cytoplosm = —tahes wp  pinke ‘% be sheun eﬁuauj-

shork lived , 6-%h ia Lleod 3 1-Md in LT

wsponds o bacteqol auke infeckions ( pyrhgenic infedsions) .

—> Puigentc-

pyrogenic —>  badrenal inkecton covsing o fees

Inackive chowmosome X (o bodd)  oppeels o3 o dumahide appendage on sne o he lobes. [ 37)

Speciic &. Primoy Cq.

- WseTyme . — Mycloperotidoge.-

- ehagegyhic  ( backeicdal) - Aud wdRlete-
- Delensins .

lacko Bermin ( backeriogkekic) .

- coll agqenase -

2] asophils
Raresl- lekocye , bi-lsbed /S~ shoped niclets cosand by loge dart blve  grnsles.

Caroniles  conbouin  hiskomire ,  heporn 3 essinophllic chemolackin  — 5 Allemfes §  pomsiic  Tnfeckions.
Basophils % mosk cells  howe  recepteS  for Ist % scardt Heir  nkeAbS (. woponte 4 cewin  ankigens ond  alle/gens.

% somckimes  2nd expoit. o shong ankoens  __,  shang  ayskemic mipenst 5 dmpin Op ., Anophyloms. T degranilalion in Mort, than  ore tilc?

Bosophils o rofrer obundank in allergic  demecMs  (IS7)  ond  shin  allggfr rjecHan.

E Eosinophils :-
Bivbed niclaws  w/ lovge rd  gronules .
Fanks  pllergic noddons  and  Pamsike  Infecklons

Phogoayric  oH-inily for ontgea - onkibedy camplex.




% Hemckopoesis -
-Blood cells  howe shork We spans , theks Wiy 4y need po bt conCrandy replaced Fram  precu§ors
Ho  hemokopoiesis

_Hemotopiesis  +alkes place : eorly embryo o Nolk saC . mesodum
2nd trimesler B developing  live/” and spletn.
3d Himeske” and & on M.

Ly Bone mwrow:
Red loore  mufow isahighly celllor shudburt locsred in wedlloy  cavilies 4 loores |
consisks o ¢ hemopoidhic. stem cals ,  suonded Ly wacophages |, sinusoidal cpillates  and supporttd by rehialos  Mswe
% OS we oge ) qud BM s onskricked ko ool shdton [ skl , b coge , veftcorue , pdwic e 1
maining  bonts  acomileke  fek cells  ond  YBM s yellow -
Ls in conclilons sich as hypoxion and blccdx'ng > Nthow  RBM  can convet badk +o red M.
* Ext@medullor) hemsicopelesSis @ hemohopoiesis  in  orgoans  abkher thon  wM. guth oS infelel gwidopemel , normel immune nsponge ,  pethologics.
»Stnoseidod copillories 5 HSconHANNS  loaierment membrane  Finke/ccMulor gops  bebwetn  endobnelioh S o which newly  Formed
blood cels leewt b enkr He araledaon.
—> Mowopheges  exbend Hrer procesies  Hvo Heie  geps bo enguit- old Llowd clls  and  repracesses heme bound
on  for delivey o wekuring  Blowd  cells.
4 Rehalor Hsgpe Roarms e dhomoe 4 oe Movow .

v @ Al lood cdls  ofise Pom o Single 4gpe 4 shem cells 5 plrigolent gkem cells .
Hematopoietic stem cell 3
~— @ Hy prifeae th 2 cat  linenges 5 mydord  and Wymph oidk.-
@ @ o Stem cdls ot copolde ¢ o\gmmom‘cM dewitlon  and  self wenewol .
(Mbﬁly:;z‘t‘::;‘él;;}llM ”FKEE:’J;‘;‘:$°°" L, ecoch Hme a SC dendes (- gl'v!J 2 cells , one H/NS idks o wmekUrt bleod Gl and He ohwr odds ko ovigined pcpuldrion
@ @ @@ ) +his Woy SC  maink-ain  original popilakion.
(Commi Ly pRytnror cals ore cpable + jelf rNewel bub l€i5 cpacly Han  Skem cels .
...CFU-E CFU-M CFU-G CFU-M CFU-Ls
i 74 K Ly, precsiw cdls pRAvce only mokt Llsd  cells. ond o preanier cells ove leb bl dewision.
g %i f E t - o Relc 4 cell doision :  Sem cols 5 slow Progtnibor and  preansor o repid
:.A,. 2 ‘ zZ ° wa\nc\osj . SC % pmscn-'\»o/ cals lorge lymp‘not‘dl'ca) prewge cals \Bradv:zlﬁ nsemole e ww’pwlag’_ 4+ molre s,
t;‘..e @00 Proageniror cals ot colled CFUs: give (i ko colonies 4 one cell Ayor  wha Gilurd of wjecked in  Spleen.

cel Hpe (0 +he colomy s He  cdl type de U (s comwited ‘o poovee [ CFU-E 5 coloy 4 cydviyles ]
— Wmphopoiesis  octvl in lad and n obw Wmph wgans whue  preaser cells  migrale  do mokure and dilfecalebe [ pre-Ted! s Hymws 1,

* EryHwopoiesis -
reecds | week , conbrolled &y EPO (from bu'dnegs) and wailab:'(/'jy + iron, folakc, NikBIZ and proten  prewgors .
Stages + dffenbiabion  ore chemdhwized by
I decreasing  cell  size . 2. Nvudeoy mebvrelion : shiinhs  and extruded from cell .
3. cyboplasmic waklrpEion i prgreSSive (o5 - qgenclles . ploasomes o Sl skoges 5 bosoplilio , actumilebion o} Hb , exinsplilion

> @Cbl C,UI.Q C\l) s /The first recognizable erythrocyte precursor
Proemhroblast v'Largest cell (17um)

o 'mmobye  RRLs ( losk sl—ajc) , <l losk iks nudesS buk shill copable - producing  hemoglolin Large pale ucleus with prominent nucolus

+Pale basophilic cytoplasm

dNn@ 'H"b -2 d%s Hﬂ C&TW(M‘(/ letore bml@ med-ure RE(s . jg’l:lilceﬂbsz:ﬁl;sas‘l‘zaél;rk(eiimm
Deeply basophilic cytoplasm (high in ribosomes)
o Normolly , 17 + d RBCs in Lleod o ehologykes . e,
+/The cell becomes smaller (13um)
T chaslocykes _, oodloss Chemorrhoge) . ~Cyrortam weters vt
erythroblast V(takes basic (ribosomes) and acidic stains (Hb)

o Jupr il dye ( brilionk oyiel Ele) 4o shain pretipy-acion - @iclum -

Normoblast | ¥The cell becomes smaller (11um)
0 (Acidophilic +/Nucleus: smaller, darker and eccentric to be expelled outside
erythroblast!!!) ¥ Cytoplasm is acidophilic (Hb)
The mucleus is extruded at this stage
_*_ &fanUlOpOlICSI‘S ‘ . jm::;r:“:rymmcymbuls]\ghl]ylarger(%m)
needs L weeks , gives nwhropHls, eosinophils and bosophils . :
Stages +  ofenHokion on  cheracterized by
qyloplosmic chonges= sk formebion < eawophilic gmvles  (similor i ol 3) , 2nd Pormekion - spcalic grorwies (de’tme For coch fype) .
2. conden§adsAon , jadenkalion  ond Jegmenkalgion <} nudws -

v Cytoplasm is acidophilic (Hb) but contains remnants of
ribosomes forming reticulum

Q@ mEEEE i s et

eloblas milohc g
e e v ol myetoologk , promyclogle and rydoeyie — Els sy we will ge- vmany gromlogis
[Promyclocyte | cVlhring o waramydoyle  will give one  moriie ch o —he end.-

v'The largest (20um)

¥ Azurophilic granules start to appear o Pand cells need Hfurbhes nucear” meburolsion (cgmmkcb‘on) , Somehimes Hus hsppens in  blod skream.

¥ nwhophilic bond s

V3 types

v'The cell becomes smaller . . . . , .
v The nucleus becomes smaller and BM s )aalnj shmulcked H rmleare and pﬂ)d\”—(— more  ned-ro Phl& indi Cﬁh’_\g backerod  infecHon.
darker

v Specific granules start to appear

Metamyelocyte

v'3 types

v Cannot divide S&macc .
v'Undergoes metamorphosis éﬁﬂ%ﬂg (kuapf—
¥'Nucleus becomes indented (kidney
shaped)

¥'Specific granules increase in number

Band cell (stab cell)

v3 types
v'Nucleus becomes curved rod in shape

musl- nok txceed S/ SR s mor Hs called ghith 4o e lcB- implying Fhed-




% Nedrrophils (- developing  of moburo) exsk in Y pools -
. 3!‘0nu10poich'c comporkment- in M
2. Slord

s mefure cels M Kl reode -
3. c(/c»laHnj

y. M.Mgl‘(\ C«H/lg
m—\—e/t)/\omj etidey 3

N

cels - nwlffopl«{ls 2)he loog—d_,y

and occimilott +ongMy  on endo Hrelisl srfele 4 small vewles
con lask Por hos ond

wowlh neccs{M:‘B end In  exal 4 cdls.

2 Ak siles 4 ('(j\lfg newhophls enkes  CT ) mpjnwbmy Ao Mrer cellolos JuncHons baween  endobhelicd celks o poskcopillony  vewles by diapedesis.
Hws  9fammed CT is +he E™ comporkmenk  wher +hy rside R o P Jods Hhen e by epophosis.

+ Chonges in nebophil numbers in Hood ywsh- be ewlyaled by  raling ol comparbmenks inko  considesckion.

Ly oaakmophilia == T grnlopeiesis .

o inkense mwsclos ockivily ,  adminiskrebion of <pi 5 morS vakrophls From mogineking  compabmenl  to  Cifwloking  compartment
o Houwwer, gWveocorkicords ( carhsone)

increinge  granvlopoiesis (£ wmikhe ockivilg)  gesiHing  in nevkrs philion.
% White blaod cells abnormelit-es .
° 1 nukro phils

in peiphtel Hoodh s loatkesal infechion .
T evsino phils

A7 4

—  Porasilic inkeckion. ond Some allesgies.
o Lehemion: wmealignank proldueion o WAL  proSHS i M.
msu\HnS in logt no.

4 WBLs  Gnd il preavsofs
clossified occardivg 2

whch spf\l W Ao Fhe lood.
cell Unecage involved ( gwivlecgwe , monoghic Bmpkeogh'c_).
or

Bave mevrow iopsy aspirole o o}.A‘aSnch lew hemien
Boe  wmorow +mn5p|cxﬂkabl'on

and aﬂolo\swc. anemic.

hemopsichc sts ot +4oken from o domer  ond

UOTE- Cmillion  RBCs

ifikd ko Hhe dJome  ov  anaber  pesSon.
/ mm-> and Yeoo — 11000 WECs | mm?
by in M U&Woz'd wyolofd s ] 2.
— Remembes Lfe Spons |

WeLs  hove  Shotk Ife spans (dows) .y we need moc
#=  Hemopoithic.  Grawhh  fockors

pronilor ceds
o Glcspnking

( (SE o wyrolunes)

‘el shmwlche provkeon pmswn'\r-or
Ls> eYbhropoitren , Thvomlbbopoilen ,  CSE—G.
o Cloning 4 genes

4 imp.  CSF hes odvonced He
Packors o peMents v/ hemopoithc  diSord&/s ,

fo pradvie Oongh B Hom .

ongl  preaNsSy  cells ond promole d;H’WHab(ow B dlleant- \ir\cogfs'
Skudy o Hood formekdon  and permited —the  prodvchion

<+ LU"“'C% Jieh!
¥ Other forms b hemopoiesis =

Thrombop()leSls I Hematopoietic pluripotent stem cell |

Myeloid stem cell

Monocytopoiesis | Hematopoietic pluripotent stem cell | @

5 & I Hematopoietic pluripotent stem cell |
Lymphopoiesis

@ @ Lymphoid stem cell
Extra note: some consider this
5 3 progenitor cell as multipotent ™
[ colony forming unit- monocyte | While some considerthat e[St o]
have 2 or 3 different YINPIOCYIS,Co-ony,JOrming ¢o
‘ i cells ‘
e Promegakaryocyte

NK Lymphoblast ~ (
Directly into blood s
k Thymus e Y 1ob NN % ‘ g
i 24 N
T Lymphocyte Natural killer lymphocyte

BM
A3
Megakaryocyte

\ 4
L \ ) B Lymphocyte
@ ¢ Iy - .
n¥ \
A ‘
N

Myeloid stem cell
I Colony forming unit- megakaryocyte I

&

Megakaryoblast
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