


HQMQ"o‘ogS : Lee 1

% Body Huids :
omount depends  on age , gendes T’l amownk - aclipote +Hssve

=

In +He owmtsge FO kg man , —he cmowb of lody Pluids =

Lo o Camparison bebween -he compesiion 4 IC 3 EC Bmids .
ECF : mosk  abundani —_ cakion ;i Nat ” oanion : Cl~ +his OGH‘C(C’\C& Is  mainlained

ICE :  mosk abundant _, cobion @ k* > anion

Ly Pluid Hilhokion and raosorphon ab +he leved <f copillacies.
Ar the arkenol end : Rlood Momstobic pressure pushes  Buids ou- of  copillaries  moinly .
Ly ®cof is 4s8 amall +o rwele He  Hlhwlon |
At +he ~venous  end BCOP  pulls Rlud inlo capillwies realoSOrpHon) .
Ls, Hhen's @HP ot te wnos end by iF cank counkesact  ECOP.

¥ Rood Components
side F-10 . (check #rom sudes)
Plasmo  Pofeins : imp. Por creabing  colloid osmokic pressie ond  plasmass e copach..
ron  SpeChic inding  (lilirvbin).
c\e\-\-\'nﬂ
spedlic  binding (Hyroid homane ,  cholesredl 3 jron ).
bleod  clotng ? Anglokensinogen.

Ankbadies ony plosmo  protein QYnthesi®ed by wels nd- —the Uver like all +the obhers.

—s Fmckon £  blood composed 4 RBCs.

% Hematocrt  or  Pocked Red Cell Volume = XNaume < KBCS ¥ 100/
moleS ¢ Yo- gy /. Vswme 4 blood

Lemales : 28— 46 7.
I teskoskont  slimvlaidng  hemobopocdS's .

2. womea lose  blood duﬂ'gg menskyvalion .

low hematocn-

less  +han  plosmeo . high hemoaboonk

|

higher in dehydrakion
lowe in prtgnangy dve  jo hightr plosma vowmes , R&C: vowme inceoses  buk

\]

% Geunenl Roles - Polood:
o¥s , nukienks ,  hormencs 2 wask

pH / Yemporabirn ,  wokty conkenk ( osmokc s\t |
c,loHl'nﬂ , WBCs , owukloockies

* Hemopoicsis

Yolk sac , laber : liver , spleen, Hymis 3 (ymph nodes.

Red bone  monow

with agt , nd bore wmovow is resknckeck  in Ahe owdo shelebonr |, peclorul ? peic jn'rdlcs

pluvipolent  hemobo poictic. shem cells _ 5 wyeloid sC¢ o cbfen  CFU

R&Cs , plokeleks , monocyles

populatzion b acblk  SCs feund in  loore nwhphils,  eosipsphils ,3I basoplils . -

movow  thab wt, wullipoken- onel able ldmp"wl'd sC cerbain cetl  Unoge
Ho  selb-renev. Wmpho gyles and Ml cells . - when evlbured  Hhy give
4 blood celds.-

L> skem colls in Lore momdw :  repadice  thewsclves . polfesie # ofenkake
Pormed element wowh diwde one -thy leswe He e moaaow  excepk  Wmphocykes -

Anemio.

60/ 4 loody weighk (421)

o fhe ockion

proteins  and  phosphotes. ] Na"/hkt  pump (keqofr\g_ Wor onb and Lt in ).

we  also have JFOP FAVon‘ng tlkalfon bk iFs 0o emall g bis Meck isn? mejor

Polyey themion

ond proxmal eFl'ijSCS o hwmens ;zlfuw/.

similor 4o plnpolent- SCs, buk —H‘cj’n Commilleg) +o

colonies o speclic  lypes



Hemalology : Lec 2

F Rea Blood Cels

lack wnvcleus , mitochondrion and othes~ oancueS 5 cant  synbhesize new  componets.

ky enymes :  corbonic oyﬂ:ﬂdm&c. ,llg glycolyhic  ecnzymes 5 has Syecsgen .
Qugssacchwides in  plasme~ wemborone 5  ABO  and Kh Iolood TYping .
Produceion = desHruckion ( 2 wilion / sec).

5.2 wmilion /| mmn? in  men P Y+ million Jimm3 in woemen.

Hcmoglobin: Oc camypng  pr+ein.

Riconcort : A SA ,  mohes +he cell Hhinnes so Oz would JHusc repidly from necmosk k4o exMrior

ghong + Lewlole  plosme. memlorant - 9° Hwo  newvow Coprllowies  wrthouk ruphining

extremely pUank .
{ um in diameler.
# FuncHon < Re(s:

Oxygen and COz remspork  Hwo hemoglobin:

Conbeuns o lorge  omomb o carbonic an@dmr& whith incrases +the rwe o ks rxn vwlkiple folds [ CO%L + WoO __ 5 HOy + HT J
p—

Hemoglobin  (as  mosk prleins)

is snsponsivle  for the laVM)'Vg power o  yhe blood.
% Hemoglobin .

- o pigment /nokirully colovtd : dve e N iks  reddish w/ Oz and  bluish
- made 2L %X-R gleUn oniks Comlained with  heme ( porphynn
- Xron binds Oz roN/siloU

- 4ransperk 23/ 4 (02

when dco;gsmcdcd .

ring 4 iron). o wmoesk common ook Porm  ( hemoglobin A)

os ik biad ko A4 o hemiglobin.

+ R®Cs life oycle.

RBLs ruphue when Hey pass Hwo  noviow  spoks  bovz Hee
munprne  becomes Progile . Hey Can sclf  desvdl in He
SPen a3y vy pus o ks wd pip (2 um).

|RBC>> RBC life cycle >

= 5 o Breolk down  prVCES
Y P - Glebins AR.  rwred.

[on revsed.

heame 5 \ilivloin  in wine
Cvantnd

skemnloilin (a  feaces.

Red loene wmoffow as  proegtdblask  ,  near He end e cell gjedks the midevS 5 nbicvlogyle _ 1-2 duys ., RBL.
During  mbiwlogyie  waturubion runcining  boso philic mektrial clisoppens

ond [k Cconinitd jo make humoglooin  For
Tokah chenges: Hemoslebin  actumilabion

+h 1-2 dewd  pesiod -
¢ nvderr condengebion ond  repbbsorphon - ER,

Iy Rebicvlogyte counk < 27 in  advlks.

—

= no. 4 Rebiclocyles X 100°/.
ne. <+ Recs

it helps  in ou'agms:y ond  Ypiry  Anoiow :- Decrensed @ Aplashc  Anemic.
_Tonwtosed Homollic Anemion | posk hemorvhoge.
Ly Comreded Reticwlocyle com = Rebiwlocyle  « Pk Hok

No. Hd

meburskion 4 RIBCs L pirts vik B+ foic auwd which ot essenhod Ror Synkhesis  of TTP

Jddicindy in cither ong 5  oclomommal or dimiaished DNA  —»  Fuliw = nvdear Mobufobion $ cal dwision  OWing  eqyhhropoiesis.

fesolbing in Hhe  prduckion o lege clls  (mawdcyles) w/ Flimsy  memorines.
L, copable 4 ovying O vk shork life span e bo thar  frogiliy.

Ly Regulabion o Enywopoiesis  :  Eyythropoietin.

Low O lewels dnt ack dintly on  red loore

moffow bo intrtafe  RLs  procwc-fon  , mslend  Wypo oo ghimulakes e Lu'dﬂlﬂs
EPO s

@ gwopokun (W7 in kdngys , 107 in livw)  thed  siwilokes prdicHin 4 PReryHwoblosks  from  hemakoportic  §Cs
G wpoto. — T EPO g0 HSIt ogognabion &5 wn

o podice E£7PO .-

mort mpidha.._
essentiol  regulabor 4 RBC produckion  ye-  nok direckl

condihans  +hor cowse  Mpoxion : Anemin  ( hemorrhage)
G wnal Pailin  slws £P0 aleaie s 4 Mok,

Laiiit + O abiowrphon from

blowd ay - Pasis inrhe lungs
. o decrnted Llood FHow.

> high alkhoes ,  pRlonged corciac Feilure and  lung dizen e




Hemalelogy : |ec 3
Hb , R&BC conk , Hek decline.  afber birkh de +o  dJecroted EPO + Hanslenk hemowél'S-
Hemoglo bin  decwease in  older  adults s dve +° |, androgen in moles  and U estrgen in femcles.
QSjmpPomah'c adey odvlks with anemio o  iron dcaf‘umg and onemia < chonic  disesst-

RBC > RBCs parameters Distribution of RBCs sizes

* RBCs  pofomerers

L MCV - meon cdd Nolume 5, avg Nowmce (size) 4 Rels e bell - shaped
KO- 100 normogyHC o N isrribulion .
> 100 macdeyHe , <%0 microwhe .

2. RDW @ RBL olskribvben widhh 5 R®( size vorickion.
high RDW __5 lomge Yafiakion in sfzes
low ROW _5  homogtnovs sizes.
- hl’sh RDW assoucded w/ anemias - ifon , @iz and ol ale dw'dmué_,

3. MCH : mean cell Hb —> ag. Hb cotenk in an RBC -
noimoChromrc 30- 3Y

hypo Chromi'c < 20
— low MCH s seen o8 Jorge cenkol pale amo~  (mo hen one third),

4. MCHC : wean ced Hb concenbrakion oava - Hb conceabrekion in on RBC
— 3
1}s  aroldo  btfwetn amank= 4 Hb jo  celd volume.
nogYmo Chwomi c 30— 36

mypo chromic L 30

% Anemic o Prduckion — > less EPO, &M domage , Irwn delicienty..
—_ 1\ Deskryckeion — > @lood loss and hemoly sr's

RBC >> Anemia classification >

MCV <801l MCV 80-100 fl MCV >100 fl

| Microcytic Anemia | | Normocytic Anemia | | Macrocytic Anemia |
Hb conkenk -
viormo<hromi' &
Iron Deficiency || Elevated Vitamin B12
Chronic disease reticulocyte Folate
Thalassemia Hb conkonk:
Acute blgod loss oMo Chramic
Hemolysis
Hb contemt ¢
hypochromic || Normal or low
reticulocyte

Kidney disease
Bone marrow Disorder
Medication

L lelood  wviscosily and  resiskante 4o blood Hlow on peiphtol @v-
tYhon  grwer quanhhes - blood whurn 4o e hewmk

Ls jMFV cordiac  ouwuf .

L, wmort pumping  warkloact on ~he  heark -




Hcmalwhgg - Lec M

F Tmomlbo rﬂ\—c&

~ formed in  BM  From  megolcaryocyes .
~ %-lfe ;mooloed  is @-11L doys  wivh normal concentrusion o

IS0 000 ~ Y450 000 / ul
Hrew  thy gtk ctimineted from  iolood by Hssve Macmp\w\%cs

N spleen.
_ no nvcled - Gnrmdile pRYUNS b adin ) myesin  F Hwomloosthenn.
— Residves ¢ ER wnd  Golgi's apporatus . - Mitochondsion for ATP.
- Entyme sys\loms Tor PG gynthesis .
- GF tor

_  Fibrin  Sabalizng fackor -
vasa\er endothelial cels , vaswler smookh yaiscle  cels

ond  Blooblasks .

- coat ¢ oWesproteins 5  tepds  odherance 4o normal  endotheblum ek cowses adherance 4o in:)umd oreas < vessed woall.
— olok o phogphelipids 5 ockiveke  wmowy  sheps < loleod - clofting PR cess.

- Yhowsands ¢ gsmall ylanorrhaﬁl'c ortes

dJovedop under the  skin
gympr-oms -

ond ougnavk  inkemel -Hssve , thy oppess red o purple.
( easy bwising , poeciae , T bleedting Hwme.

cwhkoneols and wvucosal lokcdjn_cj

+ Hemostrasis

praenhion 4 lblood
o

loss +hwo
vascolor conghyickion .

Blood vessel anatomy

2. Plakelee  PY.

3. blood clob as o rfvl¥ o coagulaton.
4 Growth 4 lorovs HsSve inko +he dok ko Close the hde  pumenantly .

bleeding  ocuRS  when -Hees o defed in
small vesds ot ywphurtd Gy minor Huwos

BV wall

ond prgure ingide mosk e greskes bhen  olkside  for Llovd fo How ovk
doly ok ks

hondled oy inhennl bod\y hemostelic  wmechan'sms.
it 4he wvessd is \oger thee,  mechanismS  are  nok-  odeduale-
bleeding

apply prSWe thek s mMore dhown

unlil (v fxed SI\/S\'CQJ.B.

Brom sewtrtd arkedes IS woke thon venous Heeding , as arkal blood hos  highes presure  so B bleeding s more proto.
arkFenal

blood preSWe ko minimize bleeding

ruise  bleeding perk ks ominimite  groviys  cbted.
rﬁ nol eﬂOl{jL\ 7

odd mild cxlFeme)  pressurt

immecdiakly  ofte” —Hwme s SM conrackion  to pedice blood Plow  ovk o He vessel.
cenkyackon resulke  Brom
Local vyggcm’c Spagm

> vt nfexes ,  Jocal cwhkocord feckws  From njurnd Hssve , voSalor endo Hhlivm
+his spasm lasks Por  wmimbes — hovrs

2 ploklds.
unkil  ploktler  plug and conguleldon  4wake place.

l.  Adhesian Platelelx don’l adhere, fo

inlad- endothiom ,  only fo damo\gtd endobheiod cells and c,ollo‘jm on  swbetndotheliym .
adhemnce o Hho o plaimo  prokun

called vWE s loridge bebween  plokelers  and injured  vesyels .
2. SecreHan © ®eage, - plokelet grandles o fgrmekion - numerovs irraanbir\g pswdopasds
they scorke  tage  omowmrs 4+ ADP  ond

“Homlooxone A2 [ which ockvakes Plokelels  and covge VoSO conshickon |
ADP + TKA2Z olgo ackveke adjocent-  narmod endothelium 4o erode pfoS\—o\osdA'ﬂ and NO
“hrese cavv\pomds‘ innibil- plakders so bkt Py

s redwricked 4e e \esiOn -
e Qggrc&ah’oﬂ: Plakelet to Flok-elek cohesion

V- Adin —wosin Complex (n oaggregaked plokdeds Conkrod< fo compoct '%s\—ru:fj\—\w\ A pwg_
2. Releose eovwe/Bul  yasocons\r{ckors .
3. othy chemid\s o enhonce  blood  cocgulebion -




