I:*

9 Lec*_S + l/
}Q ?AH&L{UOS reéu_]l:mé ’%fm )aane, mf:;\”“ﬂ’ %“ |wice 30@
LAplaskic anemia Noymochemic- ;. mockc
—Maﬂi oLerlxm elmfifm)cd\s ofea 0\35A—> '&he““’m’?o'ex“’”‘:d‘s/
= Pef P}}GX&J b\oof Po.ncgj Felua\ (on Homlceus ole.- e\eﬁ'féaSEA EXCGFAL— Wotg.es)
'.ﬂ-éxﬂlkopaum—é.se)le@/m{:eamns > Se- /\A is_consid @erA aneme@encé
!ﬁ—ﬁ- amba oPe,rua > bleeding >H1<i)’ ..... needs immelidle inkervertion
% O Acs}wr&L AA 2 exvinsic Tach(E = > Aoirbodies = @ad_with skem cells
= gql] igencXGss-Yead 1v.l:é|——.§>aaxv£e,s 1- \gmfhccé’)-es La Aes‘:\@ skem ce!ls
—x_\mmunos (essive. o\m s_Yeskove. bane- marew.
an)ﬂeC!}-‘-Qj AA a,.cl.e&ecjs n \:e)ome)(&se, enzgme,ssl;em ce“s A.le_feO’C‘ B
—5 Ly f abrotiia)- aﬂ'z en JEQ\J Tecels .
A?&Eancam -aemjo3.Sp ecia) fovrn db /\/\ defed in DNA re‘:mr p’(‘l:e.ms
—3 ' Eufe.léA call o\.PlaSzo. 2 atfeds onJﬂ er‘ﬂ\raul cells .
B 0. Cons eml:aJ _Mamend ~black fan rmemln .
o |, ds&-}w@ patvovivus B1- ifedtion potloimmune dlgeases . .
__33 Mge)a‘:}l’\):htsm. cmezmm g ln;ﬁl\LTJIOh(o\&t Ln Concey” ). éranu)omJous wi
}A JASeage, Labe)fudes\s 451-.0(& e./a\lseﬂ& gomc)'\er cLsense_)‘..... P\; ma) e\amge,
l 2 o ]nemaj'o ielic. cells. /tmmJufe. 3@(}10@ cg\e)@khrmc)\ plecwisas. RTs
/’; FGX’ Pbe)('al HOOA = wcoe)réj:hﬁmas\:lc. anenua\(fnudeoi'ea\ QB =S
hg_f:efce)lular bone/morr W/H'\Y‘mbocgj Pemm—%slan bee&ngm.,_ »
nmfr\(‘ne)lua —_—> m%eanonqﬂ death 4 Pon nopmo\
"/ Anemlg,_ﬁ r‘enal o\Jsease._$@chjhﬁPo Jm,* f'a'\cu.)ocg]‘e_s oo G
V Po,ha:r]'s with - wremla a\e)/e)o obnarfnal P JAJS ?W\Jxor\(\g\eeghng.) o\eSF'l:&
P " notmol-couil_. _And e,c}\mocgj' es. burr ce)\s oPpen (QB(:S QPP@(;_W.LL,
many. PYa, de«cj' um\
= “There i3 no- corre)aj‘ lon belween \nclneg ’{una“mg\seyerl;aj anemia
) >50-1‘F~we—mea\sure_3«3€fum e mm&( h@)’n cXaalinines mean. lg.w_kaéneéﬂ
2 Sundions)k does nok give on indication abodl Ehe degrae ot anemia .
2
2

f” |

—Q




-~
&
\ D

s

i—x&;‘—\

Dy Aneuua_ihver c:\ASeASQ,_a We-need_o.mal !’f‘acforo) plocess.. Lo cots e
the onemia, 2 decra ased liver sgnthesis ot clobking ocets/ b\e—c-:ahng ................................
e varices/dect@rsed. sgnlhesis o Lf slerrin i

| -—ACOIJH‘JOCQ‘QS (.SPUX‘ Cc,\\s)c,oy\ b&Se.e;n toné)gr 1@’(‘90\" Hwn \pu.r‘f‘ Cd\s ;

3\ '

i\

6 Atlermmof hngLhcg,ramhsmo homo:éj‘\c. .oy mmd(cgr\c m/ﬂ
~ ¥ Eigaid horones = fgihpaissis - e
7 Mue)oAqqolasL1¢ Q.Mhrlfmp 2.2 mrm)(“c;ﬂ‘xo_ ‘ 2 (a/,'
= nen MSLue,AxseaSe_, skem. cell: M& pr lngeAmSu&‘wVa)\ bak o\ée&’ e (Y(’
m.{r xr"r\cm N ,'\/ ‘.

- Y@%rcj'a\g;&hréafmﬂ' (cl.oesnj' r'espom}\ \:.a \—_@,ﬁmpﬂ'\ ‘L
H@molu_f\a onemia -y R

-Life spon £ RBCs < 120 days ‘ Rl
- E.gj'h{é‘&}l el laSla,fej'xcu)o%j—o&S,eXLromﬁunar hf.’)ma-a 0.1 €8S, 3G
— Deshradled RRCs 4 Sf(éezkemoé)obm(\;on& = \'\a‘:h:g)o\n in. \DmAs Yaib @& -
—= +.S€.’fdm k@hoéjobm ol \ e -
-ano“‘c& | - : ' ’ "t‘
N Ac.caYéLmé/Ta ymodn sike. oT. lwmo\ﬂs\sg " Ly r“~~
~ Exbvgyascador” S primorily in. s?\e(elL, palienfs hove ()wn(.}_m,, o <
lé(neﬁreA ap)l bladder skones A Qn\enomeqa)u ; P [

— |nbavascnlay o — >-}1eme9)ab Inemio. ,\qem o 3jnbm wea, ~ | N\
hemﬁsirléfﬁdfo‘& 1Yan n\émmnou _ Vs | [Q‘\;‘
%Ac.c:oﬁi«n ko conse & hemolusics | ARl
: -E,xl:ﬁron?\uscular‘ e ol ‘no e, mwog,mnqmq : ‘ \
WC““‘*W***@M%M& Adicancies, Ulossania . 2
-

2

-~



—mgquspm;ﬂ (gﬂogum@l \fe_,gps%.\\/s\ .
:D_ef_luencg_jn one. ab Lh&éjgbln o})oul‘ns-—-).‘(@)rih\!e/\n‘c)@a‘Se/\n othex™

’ _one_— inshohl Xg 3\ \1erno(l§S\S ‘
% 'lPoT luljs_,of S resls}:aﬂ ka m‘feﬂ' .. WM %ok‘ pofupm- ~—~———

i —3 _w_‘uxmmé)abm =>bozel cell oppeotncet
;iJ = ng@dfwa,mcfccgjlm,fd ctl)chTOS\S I basopb 6. sb?f;mg@ma)l
T lg\u_e__g\gr-s ﬁamncmj's a fbogoma\ ,

| Alohathal.

J.”-s ~Delelion o o=chadn (eJmcoAQa\ loq 9 aenes on chfmoqome_ 14 \

|

T“‘; _—{-Mml 2 ¢ gene(s) ﬁ&suleﬁ CM”Y‘ efo‘ asgmphamoq‘ (ke dagin
1 ot 2 senes = >\i@m%)o)gm H disense (exbva B- c}mums bind eac)n
T | obher—s Bl “Lehvamer’ . axbraY ~choins - Hg-Borks " beliaier’).
Ts > 4 z/mew\%._mog tefobis (NoHbA HbAZrHbE ).
,rg (Sjb\ Hrm) I :
= Poin] muloTlons n P_c:\nmn (en@e\ea\ by J aeneon chx&mosome.ﬂ_)
__EX.E.YRHOL_chmn Yamoun . UnCDthQAx >Sol|£x PO’(’ hcse_ . D’lﬁ/‘l‘éj Plosm->
\nemo us\q aRRCE - . i
B-—hoﬁm) oaduclion ot B c)mln y
B(\ no orr\wﬁ'mn B'\‘ decyBased. Dfé\ucxon

¥3//B‘\‘ Q. QASWT CaX I GLV‘aY'YYU {’\ nnewﬂn\(MnanmoY‘/ hfm\:) nargcsyg—m

ypochiamch micks
3 . j;/_{B__q_Lho.bassenum i eéalgémogeme, \\f 4
13 0 /_ E’—O—Of~B 0 /& + H’) a)ﬁ%%:g? Ye n;p;{’ m%ﬁus«m (W@- Hbl’ﬁhsen E)
- PmKL\ocho,Stsg\nud G’A‘e) ’RBCS /TnormOHaﬂ: (nf?‘c,)sﬂ\mé_,bone,mwmw
s,Fme&g\ Amg)v{lfo Ehe bene ~»abnotina) bone gYowth (_bones . appesy”
i{ﬂn’@fz_\:}ucl:&%u.\\_..a% bload), hemosidexasis (high epgthiapoielin inhibiks
epcicin Sunthesis)

—Con_. beaamdmrai E_A tb(__‘j re_é_u‘pa)(‘ Hooe\( }:.Yo\ns%us\on N




7N Dl(lé-nQSS o \ne,mog.lob\n e.’ed'r\ho(ém%

~HbAZ s used. Sor the. Alagnages( ol fnge-3-3- /A ML
Lown ol bypes & Pthol. s &

~ln B thol mafors HbA is obsedt or mo»ereAJg a\erreasd

£ & ¢

TN\

~In HBH ohseode(¢ HEHGHD Borks bands op (‘/
~Inol-bhal cormerg miner-s o az;nqmmg,.s MA(M ins g
e_‘;ual i HLA.. HH\‘)XHLF\ . @/|
Qm}(}’a cell n,npymm(mﬂ"oqnmnl Yesess: ve\ o/’l
— Sul;sh}:@an an. .FEMCJ‘LMH oﬁ hemcwélOBm 1) f‘n-:JQ.'! O : Q/f
Q_hdulﬁf P}“ ;c:, u.tonﬁc_ac&&__,&hg)ﬁ MELG Vojme, ohune. o«ué )

—Poj' U'H-S—-orc/(éStSW Yo intecllon bg,ma«joﬁa a)CA X om«. Q
_.x./ L—)Lgmazg gous (bakh genes ote mufjorh) 5 sickle ce)\ Axsease.»\«we.ﬂ”
HqS "mnA LJI HAF\ 1S nJﬂenT ‘ @"
___(75 )nf_lef oze gpuﬁ(one,gene,_m mifonf)s Sudde.«ce)l corrier=s. i - &
lno]:h HqA S{ HAS nﬁaprzpnT : / \G '

\ rleaxcej,laenod)@ﬂ %Lnjej° HqQ Lemxs Lo Po\gme)fze,éqgcﬁ -
become_ Sicklein shope( Hug chonge s rexerk\e by c‘.
ye-oxy4aendl! on\ . I | é:_

~ln_carrier patieils : HaA ideds with Has =ikt P@m@@a@;
 Wecon breal palienls mh\a,.s.cmmmwa.bg 4 HeF ng)a e

newbefps.,- o\ed(éas es ke Lhe_o%g.egﬁ_é mnn\:}\s).d BhaS S LIRS R
1JZ\§S rme}:es Slc}ﬂtné_Qc).e}\é_Afoimu ,ac«tcl.os\s}.g. oy 0 ‘\\

— PJ‘QJS _wikh Mkuand_ﬁ%&asswua_hW& lessex=. omoun). _o“i ca o\
HQ S_>Jtcleﬂg % e A




—_—

5 }:omes O —
A,j_ Bnic. moc}e)(‘o:?(‘e, SeveNe \']eznp \elic. onemia s mam’%es\:s after khe

=
. cLQ__o% 6 mgnj'hs L;\ QX]M an. \:‘ht’?raa-wﬂ 6% SlC’(qu calls . :
=9 23\/050 oc,c,\usnf,e, oxisis 2 Sickled cells con Sorin. Huembus wikhodl the need.

: o P \belels 3 coag walon ?égs\:em » mo\apenM anfyadnion &t sicded cells .

3 Hond_fask Sgncb( Me 3 pain.in 343;\:3
-/Aq Auﬂe, chesk. Séncuamef i 1 _SkweKke 6 Mgomro\(mi nrﬁfaucj‘\on
(’4 ?er“mapﬁhg the B\ooi vessels & \:he/rej' ina_coll. ciatfefj'\g SOUSE...

—= Lembesis Qischemia .- 3. Aulos \enedomg
}“3 q A m%\-xc crisis S m?scj“on \—w\ n \!n\/l\qu Biq SC-J% \xmA\:QA\

‘Q 10 Suscep\-.n M-é Sor encaPSulJeA bo\J@f tapn emococcus R So»‘vmne)lo}
.--g X qunns\% 5.
_—’Qeu’ﬁne/b 00d._SmesyrS. P{é,sence,a% sickle_cells Abargy el cd\s

i)

17 -3 ¥T- e(ﬁ‘ ( Yo ok S\('Jqu y
{__}:S\c\&‘méje‘%l: We/aAA MS’P YA g _pYemate |
®

\tﬂb b

\

—Hemoe\]abm p]ppjvrn\narﬁts ; -—DNA };e,sl;ma :

i ? , G\uc’ose,ﬁ D%osohora c;e)'l .o ex\ase.... c}\e&tolencc{j (re,c_e:ssl\fe)

I ? = X- \ml&e& Lru _enzyme.. Yeduces N/\DP* l:a NADPH( o‘(‘._o&\j Ror e
praduchion ot 3) oThiene~> pYebecls l:he,ca“ fem Sreeva o\mols)

| a —G6PD= >\d@asw.lo¥“hemo\gsxs ,

2 P
? \(}gaef er \qpmocg‘ms 9

-/P \n%cd" an( * QG’%\ . -—An‘: \-:Lo\:\c.(%(ﬂ%ononuA es. Fm\:ﬁa{{ﬂjlan}

[,

P =Lotg &,AD&& k) aspifinVikomin K, oﬂ‘imﬂa’(}_&(‘:@s{ plimaguine)-
5 "FOAIQ lbeans

|/7 ?ope\aﬂs .4~>\1.em9§,lolam o\eann:}- _Soth Bk dgs(ﬁanzbo&eg
!/? @ shoined E SuP@V!\:aJ;al:mh =>dork. A.D!:S pepiging 4o liel hg it ok

| Q—Okher cells Lexe- Ae&dﬁ"nabim:g Poﬁl:‘eh\gjpho\gpcgjos&i*l nside—
ll/} Spleen — Bike cells - : s g

>




- GﬁED —L\ kg,P e.q (56 PD ,banww G- CJ’mPel’\SoTeAbgw,.._,_..4___M

(“a‘.uci _new 1RPBCs

— (ow funcllon) ,severe sgmpfmmas

"‘ /A\UTO:GJITLIDGG[:ES

W( |

- C:é BD__M_QA_A:ermmmo 5valibative. o\effecf a'? enzgl'\e«— ——my] ’y
\mm:mp hpmoluj}c anPmJ{l( I {/A\> r(/

insk QBC ;cléreﬁerl b(tjl, Coombs. J:-eﬁl‘— o Q(;

~Direclh Lesk 3wWe. o\clo\m%ﬂ helle oifibodies Lhal L°'r s \"\ne"“’ﬁ""‘\ m:

humon_onee_ which ore hached ko™

—\ne\iﬁs,élf_}:est-. Po',‘”mle_nys sSeXum_\s. ag\e\QA\ ba ‘;es\: Q%Cs >\qolte_ cerlmn < | q

BC- =0 8) \Jmoj'\ané A..sense,

. Surdace P(\];mng(o;{)’ gens)i;o{éd‘d bg oite-sitibodies . TRA . Q(‘
\A/nrm Lupe. HA rn\,-\ \—uoe_, THA | ’4{\

DN ng

Ié G _“héh (}&%lm)& -T M \OW {ﬁ%\hl\.‘.u | 2 -~ Q\']

- Bmo\mg,_omurs inside !:heabao\g_— Bmd.ané ooctus.in-peXi F\\ef M &1
Core (37C) orea (<.30°C) Q;:}

—W)Jﬁn_EBC—s Y‘each the spleen,
L

['C3b Siow Lgps bink BBCs. @

M@ﬁ@bhages Yemave Lhe T'é G.

mulbiple of@as=>4 Suﬁ%o@!«afem-—f————_—
cmneor hkp =0\ ba.u

Whﬁh RBCs v&hum Lo cave ciresloion s
IQM o\.lSSocu;reS &when 1\: reo&\es Yo \;\ne‘

\dM km,\g RQP,Q >Hooy\ an“

— Couses 3 associaled. w.l:h.SLLF copl! lmes,@?agmu* Ph,vmmenon - :‘
Pemgu‘h( coals \:he/QP)Cx\ Trm:pnf foxm (o ad‘p\° okker m%eé\' of\ \
ol= _mér}g,\_dgp&_________A Lg_h}gc.o p\osm L‘memoma o ‘n¥&‘r \ous. \

- ~-mild_chi@nie ohemio , | menonudeosis , =mild §selk lipnbed, o
{élx-;cﬂl_cgio_%\%&sl: emmeépl —l lelr\mcapeﬁtsw %a\(‘m in-B=call. {c.}mpl\ﬁa
ue to exbiaVasculey hemdct}s& mio(‘ e dumps_o%_’RB Cs ‘ S
_SphJCgIQ | | —Sp@(\@e ®
- Poléchﬁmas\a x a
-




He,ngc\JLorzj gpher%)oc,\s ........................................
' -MJ;\\on i3 RRC cell membrone, skelelon (MW!H /bOA‘IAB Gfﬁpeém\n) 4
=!-—9§ \ U:l& cgr lasm_ s losk &l:lne cel \s. Sorgmce oen. is. A\e,crc?a\sec&

24 - enbigppel. in smal vessels in spleen —>
%j-- P&- hor\o\é&or\mOb Coit. rOPP n.sm selS. in %oeen
,’_f_% exbravasculor hemelysis i

=Con. ’\Iund'\on nprmadlg >\% we- (emoVe.. \:he/ sF‘ ,5?\'\@(&:%]'@3 W\“

] PEX.‘S\S}: An- PJFPHQX'@\ bloed = onemiois- cgrrecj‘e‘} .
Ia - A smoll.in size (4 MCV)-narimal MCH »\emé)ahm ool diil
"Tf chonge” , A MCH.C., donk hove cerliGh pollor

RERL

T 1‘»‘-‘(‘? }:g An kuoo\—-omc‘_ SO\J\OH \

-

/

’] ) Pnfxuqmaj YmrLu{ﬁn) hpmmJo\meﬁx (DNH\

,/ .
g%'./ﬁ M, W oXien In PTG% gene )-Ae’fnmen%n Pkosph;]‘,aé) .nosd;ol éj(jc"“
| ' PLG) e MJotion owvfs n [AM skem cell. Qe.,wcéieg RBCs A
PVU.JS e oll_difeded ) .
| 4@ Y ol IZL ~C 9 —=> cXec ode 00(&/3 in_the cel | membGne.
"\n noffne) Sikuslionss Hooo\ cells pra l:ea" themselves Bg C,DSSB\ CDSq
(normmolly_s ottached Lo PIG)
ATITE: S RBCs  WRCsR nmp)ers 0@ lysed |

|~ o
s & o.S):}lJ i heor l: VaJveS Yepelikive. p‘(gsmcol MAJY\ mm}mﬂfbo”“ﬁ’
2 mosching). ausgemareA W&t(nud&on o oﬂnc hemo!gim« -onenio),

,,,,.5c)rus};océj‘oss “Ehe holtmork- 5 korh §. diskor LQA\QBCS R




~—'$ Lo}:al QPJC- mass. . wiode ol alco Qi) g

- E.rd;ﬂu’“cg:ros& 9 f 423 Cq nombsex”., L

~1=elalive . ogc,gj hemlas Se,eono\mg,;l‘ .L lasma- Vo\v\m@ (walex”

o\e}\éo\foil on, sevexe. diaxrrhea, diwsh! cs> A

f(AbsomemPo é%i' hama. Eme/mc)(g‘ag@_,an Q‘Qmm%s /Swnwg—“
( ‘:LQ‘ P)M of‘ d unrmn

x&xx&x&x

/y epPla\svv
1- E_fmof @ 2pe! gcﬁj hemia_veXa.slow. ergj'hr‘PmeIm ,N.e*,"'J\C)Jf\omg_o)g.L_J.___:((E
(ne‘n,d'uv\o ¥QQALA(’R\4J 134 07

4 _SQF_QﬂdD—@_.a aAo‘WDEufe_Oug}\ a-n:d:uAh cépnplzlc, heor ):___A.LS%S@_L« W"\J
Po_@ne.oplashc,( Yena) capceX’), jurre,FH}:gous Q—mM cz-dhLé)Zes)__Q\

+er"1ﬁ,aom’rm na.. %nIPMOMC-%\gJM

D2AIDPARIIDPPONN



