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trophils exist in at least{four anatomically and functionally dis- % wa‘lu VQ} r‘lS)

tinct compartments, the sizes of which are proportional to the
number of cells. (1) Granulopoietic compartment subdivided into
a mitotic part and a maturation part. (2) Storage (reserve) com-
partment, also in red marrow, acts as a buffer system, capable of
releasing large numbers of mature neutrophils on demand. (3) ,ul.fj__,_,_,:;-.«
Circulating compartment throughout the blood. (4) Marginating
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L

constant interchange of cells between them. The half-life of a
neutrophil in these two compartments is less than 10 hours. The
granulopoietic and storage compartments together include cells
in the first 11 days of their existence and are about 10 times larger
than the dirculating and marginating compartments.

e concilabion e DOES NOT necessaridy (mply

(?\n INCTredse  ua VNLUNDPM’LQ /3'”00[Ltcf)‘m4

}n’f&/’wc muScular v M
ﬂcjwu;'f‘y/ P reduce ﬁPPﬁREMQ neuproplud g i

‘A@-W\‘\V\\‘L'f{ﬁh‘m d) >Causes n«“uwovpl,{fjo; in the Warginahng

“prnephrine Compartment w0 meve into e
mwﬂm@ Com P Aartmens

\Sfaucocmhbo{cls—} (nCreate  the Mitehe dc;b'u,‘g % neumeph
Precuysdrs in T morras =3~ 1n trease. Hloed

Count Ay Neutrophals

Neuwop ko Ttk occar A N
- gTJ CUrs U(Y'rﬂﬂ] leC{-ﬁrn\,Q ir (C,(‘)'(W\r D

increest Producken o) ﬂGLLWCPL\:k-QS‘ G Shey ‘
A noy e clurany
Ay om b . celds o Gova VAATT gW O

Beand celdy , newwe L.,L{' watt Ainayg o, ¢ €atan Mye/(.n fer
™ty M"’mej\ e Blgu&;f(rmw 4/ Sty f Y




fa) ‘ ‘ (b)

, ~
Dfoworams G
i BX:H Eosinophils (a) Giemsa x 1600 (b) Human EM x 25 000 r ‘ .

(c) Mouse EM x 20 000 (opposire) (d) ‘Rat EM x 25 000 (opposite).

&S}HBPL\JS s R<Coune ‘Pa‘o’ t!-—é%i A Lewcoey fes
P ci/u,uﬂdfz'ry blood P les Y’)(Aﬂt‘lbers exhilrt oWk
?\_l;U\V'n'ILO Varahon ; ééfnyéfé’rlf{&{; v Tha mw\,. SN
'e,Wﬁ VORI ¥ 03 ﬂ-@"k/kt/t | L /
N\

—>T ke eos;no_ptuiﬂ( 12— [F M) Sameden, o /&?jﬁm
Ean  Athe ﬁwhropwe fd/)[jj rQCn&n}Zea/ b3 CEs Zzug-e
Spect 'g'c ﬁranuﬂcs Whick drx  Sained gr/%@ red % cosie

S e cells A blobed  puoliT To B paids shseun
Luj Cghqy@mm'c Qrinudes ) %— | |

T gyan _uﬂes ar.  membrape — bound and  Shews L’Zy\'}
indernad  SMutture that b bren Cwa O %ﬂ,ﬂi‘l‘i.
nernus (In Man U @wnmes Various forms and o, frons buce,,
” ‘_L—#—Z{‘nc,bml'mﬁ IQA;O"H\W\'\W\S{’ % ey
- The -Qos:‘m‘)ﬂ;():' ?f,,mﬂq Are ’Q@EO jdw:e._s‘ Ar\o! <gntelin
the sual MSOJGWT-LQ en? Y mks A w Shew) & /Qﬁjﬁt‘l
Condent O 'Pﬂi’O'X'O\W"’ thaw 0 the bl I
Ny azurgphilc Cm’})nu[,?)
A el o Lace Bysozyme o phagocynn

_Eos;ﬂo[?lui—o‘ Mm\l C\'c'ljds gu /ébm 50”&‘”(”‘612/&@

Lhan ntui\rqowf » NSWevenr tﬂny bave a Pﬂfh'cdm P’/u\goqjhc

ity for <o anibidy Couplds /
AL Eosinqus Devwe mc‘gpmg »sz ISE (_imp«nmw . (e

desShnchont oy, '?nrasit-es)_s, hin b Not Tpaesmt on  Peutrgphads

ogm -




i

wndirge CHematoxis> i tesponse o
hisamine) & €asim o bl chemotachic Oﬂc‘? ctay o) Qnaphylas

[PL]
2
v

-
»—%—au“f*‘\ﬂf';@f “’&PS;“W aopects o, éﬁe:fsem;ﬁuf@p
Feachents 4 = ‘tﬁ-@ﬁ chh’lﬁ:l’e Luotim
o/ P)“QOLMC& A (Pdcﬁf—-? ei{iﬂopw—de,riud ;Vlln;(');/a*r
Wlich vkl mast  celd Aegyannda oy
Sosinopkiliny=> T No- o) circulining  ewinophils
/M Fotund o~ (D fmm?j' -\-Ufes b Patesihe
Oi,wm/mq(dégéw‘c d@mn&% ’@arfu:u’f_es Z Am R Elhein P"’imif/?.(
&\Lh‘()“&) @ T Sovvnal (\LQ'&raﬂL CLVQE%’L( € !ﬂﬂ.ﬂ Laipa
Pothwe > hein Tole S 27 SEh
Frone s marrew —2 CL-\ULD&h‘QM (3-€ I’LWFJ)"%"‘Q-"‘LH'\ "'Pwpmunr\ry
. MAK @§h
% {DCE\.Q 5‘(0\-&’7(57\

&I o
Tate W /b._s_g‘__ Span ~>  Unknewn LA M u o

Y2




SRy

e
i e

é&ffb‘f’ Lo man /64460 fe o
“nshtutes Less €4, ; .
“slaping  bood. "L B é““%’f“ |

Y/ ‘ - {
/(@éfb‘pf'm—» UniCngun (¥ olos ')

AR . R N ,‘,f }J(ﬂ"ﬁ/\}e@m
'Y~ Ui im O(ff’lww”fﬂf(’l\’iﬂ;rgm‘i e

) , .
4 b[,/ob“a{ 9% U(C’@{,UQS OESCO( chf Mﬁ? jﬁg& Qﬂf/ﬂﬁé%j /)r?)@f{b"\jr(
[. 6&2&1) (féw_) Sff 0‘-6‘ < ﬁ)’(?ﬁ s ch oAk / 6‘1767 ﬁtuﬁ ﬂr,b.’@.
I Number  tham  Chout Cofin ost > gronubes o

Webachremihe [1 tey “contoin | Proteoslycans - Tia

ﬁ‘ﬂ?ﬂu&’s Condarns ,Z%{)n'r]/,ﬁlg‘f’f?mf'w/ -6057.”;@&7&(,@ Cﬁéu\cfﬂiﬁé
d,hm A, p‘\‘mnﬂ[nyéﬂxff (E(F—H)

v NN on by s duigld
] ¢ Cﬂﬂ_r?.-) lhave, Membyane receptay UG )

(\gmofw v I/)'Viﬂ? @‘Saﬁfq A( fQDT e Fe Segment C% :Ifj E

. ‘ \ \jj I.\’QL‘"CL\ ¢ ’BVDC(JV{Cd glév‘)bvv\ <5

g?((’()SLULQ B c 1‘3?\’96#1 . ; {
@ o Sudts \L«.«\ r’!b/kh'gem &"rm{rﬁ MS/DUM{ & U(”-jejt‘ﬂ C% cv%f

(ridges benveon adjucss

€ mmolecolee which triggers ‘
i xaigtonns G Gquimates (Clegyanalanons

?
i

'ﬂ\ﬁ dgme d& ht{f'c'?wl / e % o Tlhen m@_éél"l??“?/)/f e NJ-F/?U}; 5,60,
fjﬂ e So (cLUcG{ > M edd at ¢ /g*gf@rswnsm‘w'@ ('c’ly-taflxxy/dcf‘a;'/)

achon ¢ hara ckenishe a’é — SQ,U.MC@{C rlndn's (‘3\151 “(Jé@uea)
) i urim s b Gorthua
- L & LR,
[> “'Q # O\”\“P""\?}ﬂcht‘ Shec

Squop hals > ACCO Lp 5 Wy ooy % Qi (F-J/ J
. ) g § " /' 4 " /'4«’{
NS (TLBQG/\@-TC Ae Foans o o s i ?)‘39 c ellr
T2 Qdaneous basgo iy pon Logentt rejecs,
N~ w; Ia! u,'y 5



e Qe u;éé Series

(%jhﬁ@ drger  Gan
fhrocg\‘ﬂb)

@ e Second  prose  Cemung,

&uwgyﬁ’ v u‘udazhxy bloc,

Y ik wp 20-25 7 7

T~ e d(gp&erlﬁ\f LQ(AV#C

- ' edf  Coand
Cu’\\(ﬂddi’f‘fﬂlm7 e rafﬂﬁcf _; . .
¥
O{E/r\i&@ Starned fnmc\gm O |Y\le€a/)(({ 1[}{!/1/{[30“—

/ m're Cerwn, W\fﬂ/\d@ 3ELG 0 A
o velag \;\U@ sl amount R Nirad ® chawns
[i)O\.SGHJLuJ.r(_ ﬂﬂ"@'{r} nu,[’,ruL Cth{Mm

5) The  amount b Sytrplasm ends wpon STLe
dZ’) C}M_ Ug - /@“/W\fﬁog/fe =k T Cucdd /}.ﬁ
L;[Qo(’i fhrare o f)reo{miﬂ(lmr{ o SVWLM fﬂ/iwa,

WMHKS (6 Q/é(m “ c{fﬂmeféf) /(zcmfgag\ks

(9—/5/(/0/1»\) el wf  Gbout 3/ 4, wﬂko& e o

Pu;pLQM,Q blood % Represens @h Jerded [g
/Q/jm({owwr"@S en roude o the hSSues  (WQhew »C[%
wold (e Conna &m’nbor Eé_CrEh'ry p//ctfw cells ) thran, A
ohso imcdude marural IS Hex cells

\J/ .

T U< @%mphow-{{—? He @ (o

e &&).\.OJ‘\:) VIAY C“Q(ﬂ (’)LL}\‘ tl/\/\ fjﬂl S 'W‘f\-'Q’Q ,@mpkocﬂr;e Clre

wﬁpﬁﬂ/)m \vgmo.‘»f o Sfd rse 1o loe J—€€n C( a7 N
{M('fockmdna\/ rvtcérm{/w#ﬂr G‘O—‘% Fun 1 @
Fy a_ﬂ/‘r?l-' >, / ”Mm'

WtidP)éMMrc "G’{b(&“—luw (3\,\,{- /@c‘t'f NO- (/3 hbojcmftu —=

(ACCownd stx bqugxqu ((yﬁu Cgkﬂﬂow)




fel
. : \J
[EEER Monocytes (a) Giemsa x 1000 (b) Giemsa x 1000 () EM x 20 000 %M‘l’ oM

rthe Z/?/?GEST B White cedds (U 1o
A0 A  in A}clm&“’) |
Censhtute L(Q_/oo/ﬂ ) LU—(C@C@%E, o }Je/u',ﬂ/u.&p
‘E)(ackaoew ‘ _
- K((Jy@ motle fo_ﬁﬂ/?@cj%Cq
] M ﬁ C‘e OPI{ﬂ GES 'FO LLno, W\ ’DCJ’,;/:)AQ.(L(/'-
,ﬂ\‘_jm{?hoa'c( drﬁf/ﬂf
lorge  eccenpric stained Lens f'rtfe-ﬂk%
than €Ehar o) Othea /&MCOUjéﬂ o
| pem with. deep indentation £ 75 nucleol
("Jﬁwjzﬂw W J— Stetin Pf\lt @@,ﬁg-b\ - blire
\CGM!’\MS Swandd  pink-Purpde /O-jSoIcfw:,;Q a’g’y'f‘")nulﬁf’J“
otk EM > Primary Ay 508 6vnes S;'m_l._@un_ W
ﬂZWO@LJ@EC Ca{f)ﬂu-—e{f c% nemhfu(m@g Cuwfﬂm
e eDlMaSPbudﬂ-u & Dero Kol ane
MUV\OOU{-C‘J- macn;frh.‘w;{ {ijfecu\_> a0 e -“rm'(a’)ﬁ"jf-
o PME_E_L‘&Y_@Q NSne D le N A e 'fzéluz i"O-éQ

N Erophgtls 710, fran Led @ the Cancet
dZ) ~ Sing nehoned _unif ( Precum"cm v (Fone

T

hnarrew —> Cmudﬂh'ng T™Moonohy €S —> NS vmftcr’o{;)ﬁﬂﬁu/'_

P : N2 . .

/LV\QM o Qs QM &I’% — }Cu.f#er Cedds R (Cen

(micreglia & cns , Cangerhansy celts S1y , Andbigon - pres g
s A Lgmpheid “avgin @) , (@S teoclasty o§ Pore



" e Syg L O(oﬂj not | cb,mQ s VAo Gl (’»mo’otkd;"t
colls o . : o {, -
. repudm el e B bdaces dz) /(& mp be) d G’Wﬁ@m
which %f‘U exhiblt Lo Phagosync o chuity

Wnuc«&%é Gant celds Yo Moy d%\w\ by oﬁ“ﬂfﬂ‘* /b

Wc}?ﬁ)b«\ﬁﬁs oy Y nmd}em 'rﬂﬁ(/bybé"‘f’?ﬁcfh @
ng\o(t’fﬁ (]Q/\mh'd%/&{{;ﬂ (ﬂ/mchkm v A
o -

& ' blood

they  aMIgrAte into the hissmes ¥ A iAR renpiate
nto WﬂCrWhAﬁ&j w FSponse W

~ [rantne o) Nnerohe JWr'HeI;(‘«p CHCCroM'XJ'SJ
,_;hUr\cQ{‘Vﬂ ”‘Vlf‘CrOGU(?m‘J‘mS C‘Cfxefmn(-ﬂXfS) )
~ inflammana, rosd

Lo o
. )\c\(&\_g (ﬂ\/@ e @:/075'1 Ufj &‘f fA%O(WUJIJ

- /(W'k@e Confent 6} l/\»jo{ron@h'c €nzyme,

/()UYW\ n Lfv\-{—&.ﬁ‘v’;\,d &3&13’{ 0‘2) {MWLMM/OWEEQ

echanim @ g (ﬂwfw'@e«n (_’/uqzzmwhaV
(P\"M\_Q ol eShruch o 0?) f'ln@@

v

), ‘ .
/% aye o WZ»{ &CJT vahsy,, e u\ﬂ,ﬁ ™ Clag
/)Y‘OO(/V\W? FAne ()/b ([’%1 C}{‘UY"J" (/U e\ /'C/(/\ 'QV\ h AN e

vao\crof\rm@/@ P tmﬁo e A Ch 'u/'\fy



o \ﬁ}e,,W\o P o CSEs'\/\-
¥

ﬁ‘*m'\f‘bP04e§f57

J\Hﬂ‘l”';:zz QOS’T vmffug/éy)
T |
(J\r\(,\,- Gt W%Ks f)l, P"“{“)W wj ex oSty

A

O %gﬁahc Jzafm — w\L\Am buar \bCMe arvc;w]

cen ads sternum ; Riks )MU“
T {th_ Secovd f’f 7 areld ﬁﬁlﬁie s
wynARSTeY
@ W‘jt/tb i P\%u (e ToWRC MATYGW) @g\%
Kril'j{ns in The Trd MimeSter .;_q;icf

\/\,\/\ _
j:‘g I) M(t\:‘{é 4k HM SLOOD C(/,ZKS A YI'S—Q

from o 7 Gt _celd] i the bon

WA YT 6W C\M{CK (\/\(/(P( PoTeENT STeE) Cebt
LL CAan liércolaucg! ﬂLL jsl()OD Ceﬂ —T7/96f

@@@ Y A 'TU\JO Mnﬁf[o‘ﬁ
Cew” LINEAGES =

oy (PN ‘PUT Hagm }lmJ cell) (/@”‘"ﬂ}?oty(t’_s)‘z ek

ey O T hey w«y@&v o( J_JZ !
ranuds Uy te S
§6W\ (MO ] [_9 M ¢
'M&“H‘U’O%RS g FFGD

= \m&\ﬂa [(‘r\rjorﬁ tes

E‘}rzgj e L hoan o&uc&ymcm p/?phc,cf c\] W\lf]rl.ﬂ(
o At bone WMATYOW B Hluymus or ot Aymph
4 EJEJ.Is 3 ’(’Zde/l’\ ‘)ﬂo') ¢ titr

Ymphe') shuctures Whe
uwj fr trade ¥ differenn &r(\ Hetures H




MY & PreCurser  cedds @A

‘///?\Q ?/QJUWNPO'(‘EI’H‘ Cfem 8}\;{ rifse To gfﬂwhmﬁ
cells wWith \resmricted potenty o ds) calded

m enytoy CCMJ‘? ov @W(mﬁﬁcm
~ Crus) T

i y Sivce ﬂ«:’j, U‘(v-e rise to C«ré’cm,’gs
()|t %H ONLy oNE Ceel ~ype
When  culrure/ o f:f/‘“fbm/ ‘nte jf’(“’“

H) EU{}\F@IJ ,g,('ﬂc’(}ge OP CFC[\ fry’f'f«\roo\'jfc;‘ (Cf:u___e_:)
g) 'ﬁ\rmbocd e >> CF()(— M(\C/q/(mvov“ CCFM*M{Y)

C) G*rﬂnwﬁacyh——mmmﬁff /Z"""@“{?C OP CFu *3“”!1/&!5/60
monoeytes C CRu-GM)

DY Dymphord Lineage of Cru-Aymphoustes <
oL types CCEU-L)

HLL /’)rﬁiﬁenf}OY/CFu;@%)mC{uw?

| 4% U‘Y(JL(PQ ‘;C < ha racterishes . 1@2"”5
AN d,i‘#f?er{nh'n,i_( S\Aﬂf]&.ﬁﬁﬂf’}. e
mARa T Clld types Ty Wl R o

E’TEM CLL Sg mfuﬁiar( G.Ez;zi]
4

CAnnet  be mwfm;g&’f(mg@ O(fl'h'mﬁm,‘;,ﬁ(of 4
resemile LARGE TP e ey TE

#(Rate @ CIT divrien) - Slow i stem_cetts
. N \QAP,‘J in < Prog&m'{vr\ C,f(’r
<(Qregenita ccllsl, co gy,

y frcurser” ©
<y prﬂ‘oLLFCe (ﬂ)(_g\{f?ro‘gﬁm'('w Celd
- PRCurSW CLM; 7 ;O)’Dd,u& Uh'@ mAEure 6/ AP&CD”SW N
oo

celds

k C/Jg%%“c’{w{ 7%




%)
Table 13-1. Changes in properties of hematopoietic cells during differentiation. C@

Stem Cells Progenitor Cells Precursor Cells {Blasts) 1 Mature Cells

B-Mitotic activity TR
_Mﬁcal morghologic charac’_ter'istic_s,.ﬂ

{ Seifrengwing capacity e —————

——E T e T

o - influence of growth factors_

Diliferéntiéted _
functional activity

—_

L) ) L .
Vo4 K et
Table 13-2. Main characteristics of five (bemqpoietic growth factors {colony-stimulating factors, CSF). ¥
Human Gene Location
Name and Producing Cells Main Biologic Activity
Granulocyte (G-CSF) Chromosome 17 macrophages Stimulates formation {in vitrc and in vivo)
Endothelium fibroblasts of granulocytes.

Enhances metabolism of granulocytes.
Stimulates malignant {leukemic) cells.

Granulocyte + macrophage (GM-CSF) Chromosome 5 T lymphocytes Stimulates in vitro and in vivo production
Endothelium fibroblasts of granulocytes and macrophages.
Macrophage (M-CSF) Chromosome 5 macrophages Stimulates formation of macrophages in vitro.
Endothelium fibroblasts Increases antitumor activity of macrophages.
interleukin 3 {IL-3) Chromosome 5 7 lymphocytes Stimuiates in vivo and in vitro production
of all myeloid cells.
Erythropoietin (EPO) Chromosome 7 renal interstitial Stimulates red blood cell formation in vive and
cells {outer cortex) in vitro.

f__ _Ch’/m OPO‘IQ;WC 0\’01—% #} cAaY S ((_a-‘g(my r,rf)mu_‘é?hg 7/:—175{,37;)
D:Ur“t Prﬁ‘t{[‘.ﬂg .\ lt£ Cmpj&x wMﬂ'ﬁf”‘Cﬁ %ncﬁ\m; =y m’j
- I)P’Cz&rﬁ/krlhbh 4 ;M Aty re ,
Celdds (MOSH%“ /n)"’oj?ﬁ:"f'(ﬁ o/ m e OCCur /na
fHCU”DY Celd's) tle Same ?rmotlx
- , C ader ar Y
(BW(){TA{" 0&%2'/7&6 " Cg ‘Ehﬁ]?{ ent fr?c’(’“dn
g%m\’( S‘ht“r“f‘-gg Ay : ren:

colls o bwwe emhnm,j nehons @
AT oW WA h/li‘t C‘tﬂf

Potenhal fhmpmh’c Uses o% ot Oé?c/tm

S ﬂg—f—ﬁr Cﬁ%emofb\em Py or ,frrqag,'r{/)}m — L 6/000’ (ot

* }mcrcf’u‘iwﬁ £he %idemg CQ) M2y s -rw“msy,/(mﬁ (rj
Shmulabhng L f’ra/&'fgu—a A ow _
> (Evythwopoennl> achuntes clls g T ¥Ythrogyne Series
= (T Rrowbo poie) > Shudates  platclets Procuchion 0 et
ot ’P’*‘L&'U_‘(JCSW ceit frcts) = Procuced (,'7 S fromi Colis 7

: Mw(h'ﬂcfeuh.lﬂ’
™ < Plavi Potenind
dd s

Rt o s
- endoCrineg
~.>()mnc\rin¢

UL My o TR



Eyythropeiesis ( Red cell Hrrma o)
TR Stem_C erythrocyre €aKes About [ weex ]

- Rrora Stemn ctll to

e ] e e (eI (5
Secreted Oy e Kidney ¢ by the addwa/oi/f@ QY
ren blic aud ¢ yit- Ria o Protein Prcurson

s .ﬂ{rﬂ rwogmzaue Q"\‘jfhf’o(g te
cCuFrser ‘
Pye_ ﬂfﬁﬂtﬂéj bU..(- L\ﬁ? &MG%{)&Q?V\

I UAMErout ?,,_Jf
.___-—..-'—'—’-_-.—-_-‘- A “_'l "
/ 1S TG JAm oLceLML%u; bmotfwrc C@W’\
Aé\/fﬂuzj ca(ﬂnuuggbk Chmmﬂ:ﬁz’g mem(‘f/[,e”% J"“/(C/éd,l(j

/ —— ,
//7 Further 5Styges C% o(?@e,rcnhih'm\ e
proerythroblast @ progressive Aoss f arganelles 11 the
Presence numerown s 17 bosaowes of ga,ufj SeRges
Ccount FW te NMmCed Ly Amic basepbid
(%1,{_,1,\&, C“f"ﬁl\?lll’\-_‘j — Sf—ﬁﬂd.tp\'j decreanes @ Progressive
,‘ncrtm{ (VYN \ WD g.lb(wn rCJ*n{-QK{- ~> ACCOouURmeE ﬁﬂf’
Tnereaning €oSinephidia (Pinic Staindng)

/‘ﬁﬁ/é uyp\ A.‘lﬂWlbter'/ QB;E()P@:/ -bO'LS(j‘FfML‘ c Cy{"ﬂlpﬂfw
Coafse chreulthn NQ__QM@_Q;
hawne bin Synthetis bg___a»_.'ms of o Caomplede b
te end "2) H’,h’&glncﬂt{_ stag e F ~J
Cell divisien Ceases 0 Lse ol
mMmagiG the  heginnd N rOAYC SS1 wa 5§ ¢
C’ﬂ\fvaﬂ?d smic eﬁafﬁr\ &M, P o ;

i Woldts
hilic ™ to~17 Mm  didmeter y COE
P°‘f§£ﬂi‘3§?§§a"° nga;fa_sm vAvI€sS Fch E&ktmfar@j & S(e‘rtc-»c‘)raﬁ

Basophilic T,
erythroblast

(Ec’\rlgl horwo M’a‘»f) |

N — (_—,L R 73 .
QY\&%E&‘QL.&R xt) NU\CQW -S'P\AAM NIt{,\ O[CMI(,r " Ere C—G‘N\‘O{)(,t“
G Claremahn - 3Ya cture
am .‘;}1 ’é]l
; Che ; .
-/ A c«ahq) llic eryt Arohlant [0 the cedds ;N
Orthochrom;tt;r:hiﬁc o dcq(i!'t‘tc} aﬂw«oSt t&m contents dE Mcy{c fn ¥
a . vy .
@A&:M:?rmo beast) o Cﬁﬂr{gﬂ.‘iw beconne, €05 ngﬁ)wf(- (Prnic)
. PYLnrehe ’Ylufﬁeug

mucles  @Xtruded during o SHage ?.7-
—_ [CHLraa«Qt,S‘;S‘ ( intracebludan Ars56lu n'on B ”“Cg@”)
- @ﬁr,yorr}\u;‘s Cextrusion o Muckeus)> Phagoty ros
PeriSraunsSe dad ’ML‘U—NP;\"%(S‘
»E«@Lw&, ,@arge/\ Ehan mAture e throgy ce '
> 0Ci b dic oy Asm  Contdins  rRwnantg J) i benuelac
Pv'af‘f—'h 5"”‘”@@( Cbrf,uir’lné C‘HLF;E 6loe) pm o M L o1 &
M axpgean o daufahng blood (Mot wtae thaw | /)

, AUmbe.  Maayy | AcTeR ] '
Erythrocyte L Cod fagy, a Wt_—ém;“_ ~d € rt-(?ae/\ Mcrrhw @ ng

Reticulocyte TN




£
Granwdgporesis/ ar.
L mmahy Ca Y(m('uh%jﬁ:
| ) 9
i “F;_ﬂ@o;:& ) mwmAture tecogns 2 abh
R c tn the myelord Series
i P e T S !
D@"d\ ,L(g&g- I%MS C@W&jﬁm W €l
— DY Anples
. >
| ivclous KQ\W:L cAvrevua h'v
5 e ST C
~T Pale nuclesl,
b | owe &u}o{e;{ft cola
C}SGPQJ(Q((}&N) Czth;n/Ff)S‘m
Wit smaalll deavic A2ure( ful (e
dJranules L eeddish blue

FloavSe. Chrgnatin

aL— haeleolu s —3 fresenr
Early basophiiic
g R
gradu [NCrease m Guan «HU

¢+r"€~v@w-{‘u\ﬂ_,0/@ OCCu,[ay M oS4
R the cyroplasi it
'PUJL’HM’/\ C{N‘Ld.M\SFLh‘dV\_NEf{)

i /fn_U_tg_:Q_w_.S_ :
5 Dnoras

"Late eosinophilic )’P\Late basophilic € . ' ﬁg})jﬂﬁ o > PfL'QQ/\ A
myelocyte myem)cy't’e// : ot
n

V M
welens 7 K4 a’knmj - («rbpe(]
- eCCE"HFT{C
O(E’MSL/ dare ¢ et ipn
Al cles b

3ent L

Late neutrophilic
myelocyte

¥

Neutrophilic
metamyelocyte y——

Eosinophilic Cﬂ’ﬁ’?ﬂ’s‘“ -> MGLe &'(Z‘W—, thay
qf:é\b) metamyelocyte Oc maafunt ‘M\_WQP(/U\.(’ ; b X’y
i ooy 3 L TR, O\?-W‘-'UPM"( ¥ SPCC{A"'— 3 fawn whe
L, e NAD Lt
> WY 52a8 hor€ ~Fhage
daric Blewr weean
O~ vevy Codrse gr;gﬂujl

Abtens n (,(C,éea—é{'

| ((‘/W{-ers Kood Stred e - The appearance of large numbers of immature
the neutrophils (band cells) in the blood is called a

@ Sovne apperrs G0 CIRCULATE | shif to the It and linically significant, usu-
(P 0thens beurme aclherent t  emdothdiad Y indicating bacterial infection. ’

cedt swmadd  vered g | )

- | s ‘ ; yﬁ‘\wm{fa{}
P 2’”‘{&\1{\5 %"- C;(/LMd_h . ¥ J"'fffs.f

froold 1h RSPOMIE B exercdbe ¥ 2 TE3S ) Staved neumjpﬁiﬁ

t‘@’} Coptaing & mobvyr’ttcj SMU-QJ the l/lEC’c/

Wi cin be mpl‘d{?y

., y
g, i

Mature eosinophil Mature basophil

Qo cadds Primay Arise == Coxf(eStercids [nerese T rate o Fededse
hlic 21t froe—ea
@:ﬂ < grandds 1 ! @ bewe Marrow

whes e Ly sosewes



o

\2/E

Shomd meshw gric c/&
&h'cuif c < 4L

‘ntaing LA Gves

Y Ty Containiag hecmopoiepc

calfa C
A 3 _%_(,F@rg Y- mftcropmd(g

Rei bovie narraw
W’&) CPenesten >

v eh : —
@0' e cordls *jmhnmous endothalign /'~
M(ﬂ-‘iﬂﬂ ‘Pfld‘ﬂ‘t’j Cc\ahnuoug bisement menlyane
R e ndothed .

% Cr ((l:fmpzminfs O:’::m“ti’;m Cb(t-& maere than e
CEowAphe vaen Y'Y outey rxydr; Y farmnn wmewml
567 g YfJ.'L
¥ l«csrmeMS"< and C;oo?z:gw;oh _> For migrabon aqy, ™MMure ey
£ bacttiad dociay 1 _‘ o Shrewa —> Sinusord > blood |

Re o
Hww One wo types A 'u?,"f,..g,.

Rco{ \)—m\g mr?rrcsw—“rﬂibur\d}ma 0’& ’047011& -
nopoﬁahc Cedls

Ydéow b‘awz_ Marrew —> Lifed  with C&cﬂﬂocyfﬁjs
j mm - ALl RONE MARROwWw IS RED

V2 QMV‘L vr h!(ﬂ)d C(_M FI’OD{{,((;‘:‘;(}-LA

Q@C&M

ﬂ"‘ 'f/b-‘- CMO( oW s npst cé M marrew) C./\;r)lﬂ( €=

dejcm-w/j 4, e WCGW \/inet‘\y
u/j\(,i{/\ C_@f{alm COV‘CL‘th <""€UC!€_ 6{(’(";9,75 e/éﬁ,(%i

v rrgw/
X Hyrts e
Cecd

[«

M'\\Cu,ﬂﬂf Cﬁé& 02 [!‘Uvu_ AArT ou — M;O (aﬁ{t.;o(
&(‘Ivenﬁh‘mﬁ cells = Produce Steed Jfactey Sten
celd g‘zﬂc{m) that fromgle hénﬂopo\esfs J(L\rmglj

A Pdfa Crine 0616@@{ gM(CLWJ
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Megakaryocyte

Fat-storing cell

Figure 7-1
Section of red marrow (low
power).
"y
Figure 7-2 )

Sinusoids in red marrow
{mouse), seen after experimental
{depletion of hematopaictic cells.
Arrows indicate nuclei of fenes-
trated endathelial cells that line
the sinusoids.
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