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Tntroduction 1

CE": H’)c strudurata gundional unih o?"“vin tissues .

ot the smallest unil of Q}VInﬁ tissues thaF can exist
ino\ependentb ¥ perporm a wlal function
The L Basic Vissues ! ' '
(. Epithelial tissue
9. Connective tissue
8. Musculay tissue
4. Nervous tissue.

Microsco[aes

Masni?ication powes = power of enlarﬁement
?esolu{iov\ (JOUJU‘ = |
Seen 9% 2 Points s not one.

Remfuﬁcn Power oe naxed eye-= 0:2 mm .
/" 4 / L M - 02 }LM

1 E‘M = 0.2 nm.

'

@1 mm = 1000 fpm
o { pm = 1000 nm
1 nm = 10 BHHStTOYV\ (ﬂ)

A.Steps to pr‘eloambissues for Micmsa:p%:
B ﬁxa{:im: preserve the tissug. .. _.

Z-Embtddirlgzcdh(/erf the hssue. jnto solid
3.%eckionma : inbo thin section to be examined .

Lg.gta'ml'r:g : hel(o to identi ?3 Fissue mmf)onenfs s‘pmvide Lf'l'Su&’!.'mh:&&b_

- — e -
- -

Methods for light microscopy :

..'Er;ﬁ";n technique : meost Comnman
o Celloidin bechnic'ue: masl per?ect
» freezing technigue : mast t’mpéd

G e v e A S e 1 O s e i S
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Céy 1)
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S Wl i b Nt B paaLE | SRR |
/ 7l . s ¥ '
[0

e
1,

: NCG LML nbuislF dhab By e plierpdagls Liamer o
31 A ) = : s {em | are cud by NIy @iDJISL BT
% 9 <a o L T ” ] ‘_3, & SAs, : ¢
/, {bratn Sowmpizs 1 small pleces L cm) “ L 2% perimental )

Bnigials .

2 Fixation : SﬁmP‘es e 'tmmed.c'afe{%}mmersed tn Fixative :
-ﬁxat\ves u&ed: Pormol Sall'ﬂei Boumi UBGEZI'nKer-
Forctione of Fixatives : d) preserve molecular & morphological structure .

—————————— (2 harden bissues « coagulate bheir frbtet’ns.

3) prevent pulrifaction: stop autolysis s Kill bact.
() adlitate GUﬂ"nS 4 enhance Sfax'm'nj :
.Wash (n tap Hz0.

: Dd‘l dﬁl‘"‘m H20 is femoved tobe f‘ep/aced Zy araFf:h [;)of:mfrsib/e e_'!@

) 3 by c.ncenciing grao(e& ot ale. ( to freven shn’nkaﬂe of Fissued).

5.Clearina in Xulo! ,-[para?—e(n solvent] to r'eloface ol (the b'ssun,appce&r:)

-I N~ k,” « in molten Soﬂ‘ (ﬂ&??l.ﬂ Uiﬁt(me[hh ont=50%
é mpregna oo“, Iif" infiltrates the ‘Z‘ssus ¥ replaces nyojlf) )

- bedds gzi molten havd paraffin wax (melting point= 55C)

1km B It?)aro(ens as it mglﬁsarfamdx the. L-:'ssué?_f), arfin ~
. hblook hard enouﬁh to be cub inbo thin seckion (4 -8pum)

8.ged'i9mnq'. by micwotome’—+ ribben of thin seclions . ~

9. Mounh'n:}qrgn 3‘018 Slc'cle smeared ' €gg albumm ¥ stained.

Technique|  Advanlages disadvantuges
. 1. short i-ime.-offpm\oarah'on - solvents e.q.Xylol dissolve faf
fam??m 2. gerial sections for (Esearch| -_h.eﬁ.E-C];’."“;'- eﬂns mea — [
[mask ) 8. Very thin seclions. not Suait?l?le_ torshow chemies| -

Common 4~ eary sta'ml'rg Composition of cells .

C lloids {. Per(?e.d sechion ?orgne_dekanl: (i &mg pertbd.
f—-%';m 2- N’o heat so preserve struduee 9. No seri] sechions |
&?fﬁect B,Sle-ab\eEl_'qmg oryahseﬂ.@e‘, 3. ThicK s.ec,h‘om..
°r Sofb bissusa eﬂ-bra?n | 4-not w:/«j stained .

. {.most id for diaanosis| - D ibliedt cutting—
%ﬂ% :;’ kumm dwt?g sgryery ~ no senal secbf??ns

] : , : ectiond
“rapid S. preserved chemiskr shat | - H"‘K s ..
F vl{;na‘;mes ['hl‘sl‘ocbe;w'sfg] - d'#"""—o’t'sm“‘"ﬁ' g
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\_ammq .M. gwes 3 dimentiqual unage.
The una,%,q, unQ,Q; show c:‘nixd the surbace c—& the_exsnumed o[;,m'
’ —R—e most Ccmmcﬂ’llﬁ used stan i slides is

Rematoxylw o eosmn (Hv E)
_Rable sbate  [2cdic staxw -
_ blue _red

_ ‘bmd& to audxc _binde to lbasic struchures
huc_

[Z@NR FRNA)

vCyloplasm of ptn.
o ( ribosorms %Wﬁ

Speus sl‘mms \ecr\uahb miciope -

1 Giler : stouma GA -, niervecalls v 8l brousm, celou
y (\ehmg.a.n.'% boeo (_\:lmgwmebo b&nd{,)

9. Nowkral stam = Leishman gaad*% bﬂ&'ﬁ) fox blod call,

meth

(y ?wca’nruz blu.
alcohol.

3. Vital stam

Stam,wﬂ Qg cell xm&\cie Wing animal e.q. stoin Y)\"Q‘a"%hc
ep.?t\rw_ St € t%pan blue oe ndian inkK.

4. g mmta\ stam :

a,vwwﬂ coll Out&tde Wmfj bodﬁ e.q. Sf'wmmﬁ
Nflm&ﬂ&éﬁzﬂe Brilliant Cm,&HQ e .

5. metachmmat\c stcum. |
the stam wrll aive 3 nwo colour cb&\ Jom M&f&sm ‘
e.q. When we gtam buop bleoc) or mast callo o

et with teluidime blus the'  confent of fhu gromly

@’w:op acchandm) react ¢ the S{'@Wv m\ﬁ a viokl or
Fe_ol This s called Metachmomasia.

U

——

oelicl at cu vy wailipuatliicel T U1t a1 y. vulini



Aigto chomicsl STamn el
/ Stoumn which s\now'c\nemf@l centenl or Ny in chtM,

2.0 % Fat steuma < Sudan I — orang .
(fozen Seckiom)

« PAS  stawms %nggﬂwv s mo%u\ﬂh red |

X Enab e9p aud phasphat&se, n ,Q%GQW
[QIK. . .

7. Teichrome stoum —> 3 sfoma combined — 3 @loe

jﬁbf Ci&¥{ QCWnFEDqéﬂqtr ( ELQQ43 to Chgnqcﬂlghqlt@i (39€&h%bn,€éﬁi

2. Orcevn: stama elastic flores Uonsu.m)
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/ - - TThe Cell | 4
- %’tr‘u.d“u.reg
It has 2 fnoyor cemponents: [ Cdtoplasm 2. Nuclews

C toglasm
v ) v — :
Oraanelles Inelusions Qf't l
0S0
‘“J Plue d Pormed of

) li\lihg s bruetures —ﬁh-li\/f‘rg Flucd
- Pe\rmanenf - lemporary - I'P‘ds.
Essential - - nol- essential - prlans .
- £ssantdia 2 ‘ _ Cal'boh ml.e‘
-t all Cellst - N 50?326 szl(s - minenls &
. me(’abolicaﬂﬂ achve _nert . engymes
~ have vital function - resull brom cell : 55“;5053(53
A" ~ 025002, .
%anelles ‘ :
N (A — p?
Membranous ' | L{gv.‘n'fzgmbranous
_ Covered hymembrane | - Not covered by memb.
- Cemlboun gn%%mes . — have no w‘mmes.
. cell mem « Ribosomes
. mitochondyia \ o (ytoske leton
. Endoplasmic Reticulum 3-‘91‘@[2&_5}_[@{:
. Golgi pramm - - centrtoles
. lusosomes . - cilia ¥ f-laae”a :
\ mxaisomESb b—BJﬁ")@?t@ L
' FE" e | ~thin filaments.
aPm Eeasomes .
bdlleUdIHjEI ‘ 1T O 1T TIILSli g UUI“

celer dieu vy



: W Cell Hermbrane -

»@QEF . a/nli::? membrane that frms the ouker ¢

LM, b oy UIST Cover of ¢yloplasm,

L.M: . cannol be seen as if Is very lhin (7.5-10nm)
_can be stained & f:iq or PAS.

s EM: 3 dork lagers sef:ara[zg by a [ight ene [Trifamel
a : [ I
the ?ugajﬁé‘de_r Collertrg f’mjou.feg sucface = ;: {F;?_ro':jz:{:'c;ggx’”mﬁ]

=Msfew[&r Structure:
_ I- Lini({ Cam'r?ongnf o =

chosphe lipids : | |
@m%i:_LSeb oxgansed n 2 (aﬂers [h,md bilagerj- Each molecule has -
i.—ﬂ.gdgbphﬂ_fs polar end-[ Head ] : (phosphelipid)

has affinify to aguous solutions , 3o directed outwards (an both sides)

v chared lar end-CTail] : (Fatty scid)
2. Hydvophobic_non-polar ead=L_latt | Bd=C e oy o)

has no akfini :c? ouguous salutions, S©

C fexel : A
@. holes vel hv.& 4oy pko'oic 3one |;m.'[;.h3 the movement of'mieculoﬁ

small molecules in the
» Keeping ibs tluidiby. A, AYA%RI
: e ratio bet phosPhoh‘Pia . cholesterol = 131,
: jI:.?cskein Component: 587/ w/a
(). Inteqral protein:
+ embedded in the lipid bilajer :
» Some Q#t alss {'he memb-ﬁ.rbm SI'de Lo Sl&e,_.}.[’pasg/
multi Lransmembrane Iarbl'emsj . -

_onlinuous lajer égg_e‘_y atfached 4o .bofb‘ ’

‘small molecules @ form '8 niom. Enlinuow _atfaches
g\dexo? {ha_h'pid b‘\aﬁx' : ,
. Carbohydrte com L T
jo“ﬂ"sﬁ’f&“aﬁd& linked te pin —> 3 Q"P\ff‘ﬁ“‘} both frm _gell @3t

3 \tp\ — Lo

G | I Coal’r. G(“(oca{ X |
99 Umpm&efn &%lqj((;lppfd mo(ewpes Pmm(~ on the embernal
the ol memb.ﬁﬁ'd') tn PQCQP['@” that antmp

sucface
entrants ol badena, viruses, dmgé % hormones wto the cell.




R e

wta C'd“ed rhu
Mosace Model

cholester|.

g WP @< exinnsic pbo.
Molecular Steucture of cell Membeane

The mosauc mﬁpeamm@ @ef’ PENS. v Bluid nabure of she Espud bilayer

specific ___ .
molecule ™~ e  Cel

Aotom, o o s o  Mmembrane
' ‘ i am,
a i

P';'molecule ﬁmm o
" receptor '

Coaling proteins
(mainly clathrin)

- et vaw
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/  funchions: 0 heria] - .
A]Exchange of malertais:
% He0, isns y,9a5€3 , cantrolled by concentration eradre

D). [assive .Lﬁﬁ.p!lﬁf‘ﬂ?‘ €.q. "
@[gc.l:fa[-gol iy e.g.gluCoyez; 3.5 (donet dissa\ve o Fab) g need

transmembrane channels CG‘NlT‘of'{erJ by cenc? 5@4/9,75. o ‘
3) Active, trangport. - Against conc? gradient “needs £necgy €.9- Na'/Kpum
@) B&I}_{_ l;ra_n_s,P_qtlz : the cell can lalie up or release Large substanas:

a-End-QCgfosisa ]

Focis : [Cell eatinqis o
'E%%gﬁﬁiﬁﬁ Eaneeneéu{ga bacty olama ed cells . When bacteria bindl
to the surface of macrb]oba%e of New phi{;) the cell memb. exbeno
processes that fuse jormmg a _hgg_o;stq.

o tosis : [cell cinKinal : BF 3
EE’S’_:{? -n?z:ab ean engu(? éxtmceﬂu[ar ?luté-d ; e
mzn:brane invaginak{ons enclose the Pluid orming [Pinoy

) tosis.: | |
| pin :I: gé%:ﬁﬁ% ?Or SP“QC&?iC PmbwhOf mones U mwgS?aCfam
s B s 5 B e it 2 ’ :
.i3m téeférao?&he hormone to the ,recepfor $ causes the .w/de%' e s le
in to accumulate in coated pibs . their cyfop! i
g ted Pits fnua%{na\?e, % pmch off &

| n pbn. The cod
areceated € Clathrm pin: e qu ifs receplors .

Coa\'ea Jesicles carcyng the hr.
b-Exo sis cle tuges e' the cell memb. It releases .
shen 5 memorshos” veilg fhf vesicle is added fothe cell mem

: the wall . ' S,
ifs comtenps b O b recyching in Endoggtosis ¥ exoie
Plamn ST T

e vesicies

(ecep

4

ECe!l Coat Functions ' ‘ , v i,
—= el proteckion »Call adhesion o Cell recggqibon . Cell immun{hj.
C

P i (id ik
 Cull Memb. Modifications - Sik
= Miceovilli (IT surface area for chsorption. e.g. alosorb'mq cells of éﬁie&fp'ne).

Cilia (mave Purh‘clez n one direction) . hl
0 F!aae"a (form the tail o sperm;s)
»Stereo cilia ( now-motile) = &nj microvilli.
# tion of excctabion LIaves ¢ i nerve cells ¥ museles,
Oefective recepters for pPara thormone. % 8"0‘,‘;’”' b the

E - target organ Gusen pseudo hyao Pamj“@/{m&“}} o o d f‘.’?‘r?‘.‘s m
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!

Mi%@'&hopdrz‘a %
' | thread qranules Sl
ég?": membranous organelles responsible for ae’f r“BSP“’ﬂf"on b energy produckin

" g the pose houss o Eh ol

NQ :Variable acwmllﬁﬂ to cell acﬁu@. Mare numerous in hlS[’lfS ac&'bé cell
| e.q. few & -small lgmpho%m v aloout 1000 wn liver cells .

~Can divide by simple division (have their own 8eneb'c apparatus DVA)-
Sike: at site 3:?- most acﬁvibj.

L.M.: appesr as reds or gronules abter staining e -

— o v an g
—

. Tron Hx ——»dark blue or Janus green — gren.
E.M:_ rounded or oual vesicles 05,1 pm e desmeler % 10 /1m v length |

-—————-

- surrounded by 2 unit membranes separated hy intermembranous space

---------------------

o Quter smocth membrne: contain gtns.ca“cd porins,so permeable.

» foner membrane : less permeable (selective), form shelf liKe folds
¢Cristae) Pn;Jec,tins nbo the cavits. te 11 the surface ares .

| Elemenl‘érﬂ'ﬂrl’ides: Slobular struclures connected to the inner
. memb. by csiin_gln'cal stalKs . Globular structures = ptn. &' ATP: !
gﬂn%eacftv«tg:‘.e. Form ATPin( oxidative phosphorylation) '

+ Mitochondrial mateix ; formid of .
-Oxiclafive enas.of Citric [R. CKreb':v) Gucle -
=DNA - the 3 types of RNVA.
- eleckron dense Sranules cich in CaHuT aclt as catslyst
r the ach'viiy of mitochendreal en3s d

Functions :

- Celt nesPiraHm: . - o
@Ob\'uin eneryy Prom metabolites C{.j(‘op(aSm by Krebsaycle
@rmﬁb‘ of Energy, is stored as AT P(Eg oxicative phospboglab}aﬁ_]

~

- emese

ySome s dissipafeol as heat [to mamtain body tempo]-

{ Medical @,alicah'@ﬂ |

v . ; S 1 " w7
) e Lol il P L & ¢ Sk SN0 X B YA T R 4
“‘r}‘; 3,5': FED R e wibe b g § - o I;“\';"v';w’l' o S eedlad! bl i

{11 2y
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/ | 3.

Engoplasmic Qeticu(um

. ls to Borm rebicalum ‘mside the
' membranous channe .
é-e-g :Cgt’iy;\r:::;?finzse a space called Cisterma

2"'lgf>es : qugh (granu(@r \E R 5moo&(non.3ranu(ar)

. Gites in Bty Slnrb‘ia . ﬁarmin\c} cells.
gf[‘es} eycess'lve n ht.a'ecrehnq Ce“s' Tt f’-j- T endocrc’ne T

..... ea Plasma cells & E:broblasts .

| (.H.
| iFfuse of  «oesee : cannok be seen bulwhen

LM basoF hilia of Csl‘op s <éiﬁ'&ea(" abundanf - acio{o,ﬂbilla of CL‘//DPI. ‘

. cisfernae or Flaﬁ'ened membranoua E_t{ branchu'qq yspastsmatig
EM %{%I’ﬁiﬁ efftzno( Soom nuclear memb.to T fubales &' Zmooth surface

cell memb. Studded ¢! ribosomeS(elecon (o ribasomes). .

olens? 5 are bounded o spea'ﬁ’cbfe@p‘as ==

[=ri thorrhs] by thecr Large su -amt‘; :

“tares under tha recep(:‘or allow mMew pm.

Fo enteryto be stored.

Funchions : - = l.'S's'r;;lm'e.sr'S”opPhob‘th’P’d’
sl : the atts o ell memb. :
| .%sojn’:g bg i > 2 .gqneiﬁcesfs of S'l‘erbld hrs. y

“hormo .q . cortisol y testosternu
2-gegreaat|'on of the Cormed ptn . hormoned e. cortiso

down of Gl
3 [nitial q\qfoqqla¥im of ptn : 3-W—M

: o livery muscles
%daddﬁ\;“g oF *:lw“:S“i‘a”"l;‘ il Q-Detoxi?icalion{ of dru ;;h""’i
' % & e lechol i liver cells.
kL - 3cKing o orrc:;“}.aln r\tnra&s a &3
% , ivered ‘

that ou ot o | : Contrach L
< Potechion. o cyloplasr From hycolgc 135 > -W Y
¢. Ackas int lular Ea&hwagﬂr Sarme? ¢. Ret as inl‘racellular‘mfhuﬁ

subslances .
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Golai 'lq'pwparal'us | sty
_ég_ﬁ. : membranous oraanel\es rgspcnxib(e for fsemh’o‘n,so - dQUdQ(oed i
site : S’ecn?hng _ce(ls. |
failt Ej_(H_y_E) doesnt Jppeir but if cﬁqupﬂmm 2 deeto/g basc’[";’f/ic ajeprear

as unskained ares near tha nucleus = -—VeGo'ai /'"{f‘ P'j' P/35ma
... by(Ag): appears a5 brown qranules ¢ Bibrils cell
g\"es . Apieal : bet. the nuclews apex o?gea‘dars cells. '
-?evinuclear-. around the nucleus e.q. herve cells .

E.M.: Plattened curved membranows saccules ' nsrow lumen bwf‘ex!yanded |
T ends. 3-10 Para\\e( saccules are arran&eJ ene above the oHher BKe
Sougers %rmt'nq stacKs, EE!CA stack has 2 ﬁacez.-.
o Entry C Cis) Face:

_ recieves transfer vesicles bu.dalinc; from rER y carry an.l'a A,
. Exik ( Trans) face : _

-

7 diff . vesiclea arise. The vesicles may be:
[seuf?cypguces‘iclesef;i?ra \'erl-o cell n:emb.v disch:ﬁge their contents by exotylasls.

hysesomes @ femain in the cytoplasm ¥ contain hydmlytic engymes .

_E:mcl'ions : 5=
i- Concentration p.storqe of Ptn. Bormed 1n r ER

2 Mod}?fcﬁ’b’on oe ‘gf_n. b\j addition Oﬁt CBFbOhjdral‘e

sulfates

3.'D‘lscham;e cantents of secmi'orﬂ vesiclea f’e”ﬁm’” ka txocgﬂw'w

hermonea

: 'ﬁ;-?enem'a‘ » Maintenarce of cell crrgzvrlé;vgaesmid é@gf‘l:egra/ F’fn-.fés'

provided From Fhe membrames of se

5. Formal‘idn of’ l.gsosomeg,a-.wated vesic!e,g, =

c—— et
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pro3~3 ?2x§ghﬁs :
UJQQ;&G

SEERECR

) inotylic ocidad] |4
P ah? s @ rﬁ,’aﬂ g
vasidie »

e BB A ]
—8 = rfs(famge
NC T TR st
W %‘a"'

cﬂeh

J

. e — i —— e aw0S Mgy s e
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, {sosome . ' =1
def.: membrancus orjanelles coficerned e inhra cdboplasm:c djgcsf\on.

—

ntent : hﬁdm\%k{c engymes e.ﬂ,l,'r_,ase g Pmtﬂatt.nuc/easc 9.3.543.#.‘.9-5Bh?_('§,55-

- o ——
e e e

O qin: thelr engs are ptn. s Pormed in £ER, pass as bransfer vesicles to GA
g t» come out 35 LLASOSOMES. , o - |

N" sbundant in Phnqo%bic cells e.g.macrbphaaeg s neulrbph:f..
TN ‘cal tests detect enzs.inside e.q.acd phosphafn.’s:.
%ﬁn:tgc'f:;ﬁig:': neut(b[JhﬂS ) Fhezdgarc_ largc ‘Zo can be seen by LM.

EM. (1 ] <
- neH—%el 2:;0 m G.A. v have not entered dA'gesbh'dn-

1 ' gingle memlbrane.
- ranous vesicle surrounded e' ging
ms:h ol moa(erabz(j electron dense contents.

A some |
"}henr{”ﬁg‘;:cs::e.&us e' [nhuogéo,ofasm/'c content —= 274 lgSOSome

: : ) Al
_ appear heteragenous due to the chgeSsz malena S
.c;ignﬁ iz;‘—oes GCCOF({I;B to bype of vesicles 1Y lgsosome. fues e
l’reﬁe:r;l spsome: when 4-":} lgsosome Puses e'_faba 9.@6?..!./.65..1'5_’@_
.{-hc hydroly bic enés;oh:gesb /ts contents (Pooc{_dr act‘).
a2 Myltivesi body : when 12 lysesome Puses e'_pinagybic. vesitle

3.Rutolysosome : when 19y l'gso'some fuses e’ gg(_:‘o}gbgg_lg_ygslcfg
(Vesicle Conta‘mn%j old ogane“es e.S.olcl mif:-i-e.end@enmwnfmf).

Residual bodies : Abter digestion of the contents of-ﬂ{y lg.soSomex,Hu isefu)
! m;;,n:? d\??ouse back Efocﬂ‘ plasm while the und{ge&fed (ebaned confenly are
called residusl hodiwo .
Fate of residus! bo

either —discharge éﬁ&r contents oubside the cell L’j e'xofdfosfs'-—a‘%/fasfbofsm
Or ‘accurnugaf.‘c as ["POf"uscin P!'f)menb (a(je Figmenl‘) n éomd lived cells

e.9. nerye cell v cardrac muscle .
runchons : |
1. Digest nutrienls g -Poret"sn invaders eq- bact.
Q—Mﬂinhi;n Cell hesm\: eliminat‘e o(c{ ggang‘\esf; l ”

aufoloysis : digestion of Hne. whole ce .

3§:f-?;rif\ujr\lﬂsosom§s rupfureﬁy the engs dl&&sf‘ the C€“-§1’*
A.Durinﬂ F‘er'ti\iﬁsﬁsn :he[P the sperm to penehab'e. the ovuum.
5. In thqmi& Gland : Aclivate the hormene -

[ ] . P
| 1Eat intracellular accg.tmulabm o
Lﬁf‘;a‘fd i;f:;;ﬂnjg f-ﬁii‘&?ﬁj e' He functiont of nervecd{é

ALV UL vu vy A\ VRS VA VIR Ny T UL 1L 01 Y. vuin




'ﬁmxisomes [Microbodres]

CI&P . membranous arqanelles similar fo (yscso;'ne); bul éimtufp
oxido reductase engs. 8s a.a. oxidase , catalase. yf;gmm'dms;cz.

L.M.: cannot be seen.

| Eﬁ- gmall rounded or oval membranous orgaml(u [0.5pun in ]
""" diame ler

Origin: |

-te outer vesicle Buc/ off the r ER.

«the -pln. of their enss is Pormed n Fme po@/somes. |

s the ens- are 'necogniged & t‘nternalgeé bj r‘ece,oz‘am’ on their memb .

Funchens :

.. Oxidatin of (6713 chain Fé'ftj auds Porm:iy[:ﬁc%fy/ G eng A (CoA]

H
» Acefy) Cof is wsed by the cell - 202
« H202 Kills micmorsanisms Y defoxi Fies aaents Q8 efhano‘.

» Excess H202 (toxic) is reduced by c.gl‘alasg to H20+4 0,

N.B. o
%ﬂ PrbduceJ i« not stored as ATP bul comes out as basf.

Medical application

"Fabal medical Shyndome :
deﬁeciencﬂ of PZraxl'smalengs. r{wscu(a{f o[gsfmﬁhg.
"EM. shows empg Pel’bxiso —» liver v K'dneﬂ lesions.
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ﬂlﬂm _Membranous. ‘@fﬂane”%‘

=0l

- t{Ribosomes |
deﬁ:Non.membmnous electron dense bodies, @DX30nm)
Bormed, ia: nucleolus » pass to cytoplasm though nuclear pores.

| N9 AQbundant in Ptn.?orm'ms cells .

L.M. foo small, so cannot be seen but when abundank—, bcvsoph}'h'a Oftg{'o}o{aﬁm
@may be 2 Diffuse.: e.g.in emlonéom'c cells., -

= Localized: e.c. 5t the base of the cell as i

¥ Spetly : eq. gissl"gfapule& in nerve cells

E.M.Small dense granules. formed oF 2 subunifs(smaﬂyl&{qe) & attach

Pancnea&.

contains Ehe pcr%pepbfde chain. There are 2 ?orms v

7]. Free ribosomes : oL |

scatiered gingly ov as Polgsomes [felyribosomes]:

linKed by m. RNVA — rosette -Shapeﬂ or ?:'lral aﬂcareaih.om "
7. Qttached : to r ER hy ifs large subunit at glycoproten
jrggpt:rs = r'iloophorins:.j -[F%j aSre attached to m.RNA fhat

cacry the inPormation of s nce of a.as. \

- A picKs up @.0as p {-r‘a.nspor‘i's them to the r;{ ozﬁm’e}

,-3- reads p translates the code w Form the f)&eﬁpeph e chax?
= is m—dred'egl nto the (umen of rER. cisternae -

_._,_—"o_\j m-RNA. Sike Large subunit conbuns a groove i ikscenltre @

w
runcl‘\'m g Ptn.san{'hesis .

A.Free ribosomes : - | .
form o . usefla mside the cell e.q- Stﬁm\ghc engs .
P (Cuild) |
2-?$Q:ﬁ .ngiﬁ:c;e;g.%he cell e.q.en3. or hormenes .
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m.m- : m@.wW elefon
n

each othery e cell memb »-Microtrabecular

i . Bilaments + some phis.
368«9&&3 =k | P S lattice.
R Z.,ng?c‘?mr . o E Filaments
fof. :Pine tubes _P constant diametec(2ynm) gex: minule”ptn. threads . 2 fonms:
s ,v_ﬁm unfixed _mzm:; . : .a.ai.,,maam_w.._m.wu%n.rsﬂ microtilaments ;€ nm
. - £ O c \ns o 4 . , . .r.
i .M. : cannot be seen except qu:m.._:@ fo form _w.._msmanocwﬁ_%wo::w_ow:_msQmo_r_: coiled
. .,aacbofgo«mmnmﬁﬁ wmm DG @ mmuwﬁ.bm..@mw?n.nwhug"
) tn. n most cells:
T W s X Fr&@@ wo._\z& ol d @@ T Po ork
EM. Ww_ﬂﬂm\& ,M&o?ﬁ: that anange mn y A ,,E.%%m@mﬁmﬁh 3 xmm\m m*mmmm\wﬁﬂwwﬂ 1 Il shape ¢hanges
e length change bY b. movement of erganelles or vesicles . id moveme:ts.

ofilament . ,
\3 Anuafow_ o.w .«F«u&? ~This is @H: Q_Z_.o_?w cells : —» n_mmcwwm of EUMMmmo_MW_.ﬂin hﬁmﬁ@

\ymerization o st
polym 7 Zﬁoﬂcﬁ&o&mﬂ omwm:,u,:w@,:w w«. s¥elefal ms : together e' thick Smomm:wvzcw&ﬁ_h%w\m%

directed Fu T .
i X X bulin - Lo)ln Micoovilli : Form thew core, give the; . ,
% cenfoin - Qamma W 3 belongation hel %w_ mrmmw_umﬁa?ﬁm._ theu shorfening
2Forms = ; 2. Intermediate filoments : 10 mi-

mic Yormn : A Family of Filaments fermed by polymerigation of

o DYnAmIE T | disassembly-rcell feshapi
truows assemblyvdisassem ly-s-cell feshaping Eetranmeric suwlbunits & differ chemically” & wm_m .

e' contin
(. Keratin: tn epithelium, hairs y nails .

~Stable forme: in wall of .nm:r.,_.o_mh_o._u_._.u of —mm&m
o 9.Vimentin: in muscle ¢ c.t.

funchions: .
I- mvuwomWn\mwos —» preserve mw._._lMFm e 3. Desmin-. in muscles to @8_.3. :Gom&:.? .
9_Porm mitotic spindle during cell division . Y. Neurofilamenls : in neanones

3 Intracellul ar .mm@ﬁmmm& of molecudes 5.Glial rr:.:»& audic 1?“ in wr.w, nm;m.
m..._.m,i_..zmn.,::Fhfmwﬁm?\mwuv@.

- "....

!-?E&%&@%, . , -\-..
e homolh 1 o - . wSS::oamwoan..o& methocls w,.,w,_iwmﬂgaw for
m,,\\.,mm otnerapy ar(es .nmz Q.f m«m.rmmu: .Uﬁawﬁom.,mmr,mmmebw of tumots Tm toaNoSis

\ ..snmq (tumours) rw inte ering e M.1. the cell of origwn loy the type of “Hilanients

—tE«MM.“ . { T ?gﬁ. ftumar. Lk
, _ =




1.

[44

a-?-ct{['oplaxm near the nucleus = Cenbrosome

iﬁ appear o4 2 small dark 'boclzieg n the: centrosome ciPley sfalm'g C'i@’f’.ﬂ’i P

EM.. 2 hollow cylinders perpendicular to each other. |
-: In crose sectiom, its wall is Pormed of 4 bundles of microbubules, each bunlle

's formed of 3 ml'cmfubu/eoétrlp[eb) j.e 93 =,2_7ml'cmfubulu. :
~The inner microtubule (R) is cemplete while B C microtubules share the wal) ¥

ot the adjacent ome . A-13 [erto?ilamenb
fo.rphase] B doolic ~ ByC={o  ~» ’
1. Cell divisign ||the 2 centeri (cale —» 2 pait, each pair migrfes fo
ne S;‘o;els;fmﬁw cell v become Sfm)undea’ Ay area of cd[bﬁlmm ',Qc(c/, i tubulin
(3 lled MTOC Prom & m/'dbhtlou/&i arise —s ppilolic spina’/e )

2. Cilia v Plagella.
rm i V- 55 d ga,l'.a

S 1 oRa core of micobubuler covered

def. : motile hai- ke procestep Forme

b_g cell memb. |
win + during development,, cenffioles
qu_ﬁ mi rg}:e ko kﬁa to ﬁl'uc 1
L.M ad:laophill‘c strzbions (haur lile)

E.M.: Each alium is formed of 3 parts :
' l;??:::\“m?:a |'.::-9\? mu'crvbwbwled m 9 bn'p‘ef'sembgdéed i the cafoplasm, "
| 2_€ha?t= axoneme . ; . ;b

nqec & a  Covered e cell memb ., PN
- %:bﬁ( ;L;de fn‘?ﬁ::,?hecfnner 2-eMT . A8 linKed bynexin —doublets.

e the, shaft = O bundles ofdoublefs + 2 3"*19{.19 microtubuley 12 the cenfre
(s;gleh) .35 the shoftis Porrned of @XQ)J,Q]: 20 microtibules

. oo\ {' . - |
?Ffmeﬁqsgmwm ef. the 379 (outer) micmbubule (c) w each tripletinto the

Gytoplosm ive Griicrofubules. It Fixes the basal body b shaft to cybaplasm.

{r‘Cal‘c Mang timea v 5:‘\/8 basal bodis

Fu-ﬂc t‘.ons : . . e N ” d_' f.', L) I,‘;:; @Nﬂdf}éﬁ'gﬂa{
----------- = 5 ) ( one U2CLiN . i CRAS A
§-Their rhg‘c\nmlc beahng move Pluids or _pa;‘{;c/es AN —=F Rl a%mgm

. respiratory system v § enibal system . .
:\V\Bodg?;fci\ca éota?s MP—PWSE.S. eq- rbé(s y ones of @h”a -

i . ] . TR I U SO 0
sha%% f?gﬁ'%a! [Ax2+2=9 pariphelBoubletes Rt il

gir\é\e eoctmléng he\Ps‘ to move the spem .

e.q.ferm the tail'eF sperm . It's whip Qike movement
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i
—— 1 .
ity
i vt 1

Jlimmotile sperms — o infertilily + chronic respiratory Jnfeckion

e s
S S i St D]

@/f?\o tBQSome,S

;cj.;eﬁ : Non- membranous orqanelle that deqrades Pkn.molecu.lei
altached ko ubiguitin® pin. through e?-lTP.deFendenf pathuay.

R barrel _shapecl core Parh‘clg = 4 rings stacKed overeach ofher.
At both ends ofthe # is req a'lior_tJ( Parh'c,e. that confain
RTP&SQ N (Qcogniae, Iobns attached To U.blq)\uﬁh mo(ecu.ﬁea.

Funchions ;
. remove excess en3s Y unnecessay P!:ns.
2. o« Pkns. Hat are inc'orrecffs Polded .

3 .des{‘rgg »  infected \95 viruses .

DePective prbteaSOMea Peaa/ to acmmulafiqn of unwanted
( laked to Plzheimerks disease .

Vil -

TlITl at cu vy walioov alliiici LUl 11t or y. vullil




A5,

Cell Inclusions

‘dgﬁ ! No’h-ll-v,'nj, l’emporanj shuo{‘uru, ﬂofpr\%en% v all cells
iner(, r\e&uﬂ Frovn cell acf\'vifﬂ. Indude -

A-stored food 3. Plgme'nfs €A crgs{:; (s .
Q. gfored E)od!

(1] _Corhohydrates

Stored asdglgc@gem w <

liver %
muscle cells .

" Lﬂ ByHve appeos o8 Vacuoles .
.e' Bgsl"s Carm|'ne__>‘(p_d e’ FHS—-? magenfa I"Qd

2t . - o - canulet : single aranutles
; Hpec B . Qranuleg s Q%gii;_tags\'\aﬁe ,aggrega‘c;es
-Sile: atareas Tich in sER. ~ . -\

fzj-s%%j as Fg{' aln)plef’_*: e.ﬁ.m liverce!ls of

P 3lobu|ex Yo PRab cells .
-L-M._Bcj Hy E appeal o vacuoles

B}j gudan“\,‘f 2k

| B. Haments |
‘El.‘?.ﬁ: materials that Posses Color of their ouwn |
.@E?{: 1. Exoqenous : 9. Endogenous:
- kaKen Prom cutbside Formed B’ﬂ the cell "
e.7aﬁga_r}_)gy_)_y_4y_t as in O[JJE{‘ Le”oﬁ[uni d_fﬂ) (" IQBCs'l‘o'C&n:yéoa
- ene. : taKen e' PGOC! | b-_@_e_légjg in SKin yeye -
: gg&h & - ‘je correls. ive ils Colory ,4)(29(‘(2;{#‘j ﬁﬂ’m,
C-E%ee.mﬁ!ﬁ_ - inecked > %ﬁ?ﬂ?ﬁ o (WVRY
under the skin yVtalen =JWROFUSEIL tin g ¢
Io ouakic cells . e-qg. nerve Ce”*vcarggac m'wO[(.
J ?h“'ﬂ = they are wasle Pwduric ffe age.
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6.

Nucleus
°L‘!_p_- The largest com()onant of the cell. P
-RBCs v platelets (not toue celly
o N& : usually eme, some cells are binucleatad (2 nuclei)e.q liver cells y some
.osteoclasls ¥ sieletal muscleg

ore multinucleated (manynuclei) e.
basal or pem'pheral..

aﬁsihbn: uSua\\_\J cenbral | mey be eccentric,
d”eﬁ*Sh&PEO{; bilobed ( horse-shoe),

Shape : rounded , oual, flat, i
seamented or dolulated
(Hx or methylens blw)

» LM Basophih’c due to RNAvDNA.
» Appearante © either: | werebiided chmmatinypmineat
" Li'gh\:lg stained (Vesicular) : nﬂf\ S_g u/? P:.c;? S):f\;een %\; R
*'Dee!:hj stained LConolens_ed) darK(closeJ ?ace) e‘c@ndenSEd

Slyucture of Nucleus

1| Nuclear membrane Lenvelope] , \. .

.BL‘QI bosepnilic line (dw to r'msomes euside v chromatin inside ) |
E.M. 2 membranes separated by peripuclear ;gf)cewnterrgptecl by nuclear prm -
~‘- Ou.t. fo,ush membrane'- clu.v. to dirached m’bosonzea & Cohtinuous €' rER .

. \bri y ) 7 Y ' E' bhmads éan (t'S inner surfgce

2 Ianer fibrillar - e assousted’ lar%{,\?:m?o”;tabilge the nuclear memb-

Nuclear Tore Complex ; LYk ‘
Formed of transmembrane ptns. & form an ocla onal annulus (ring)
Nucleo porin Plaments extend into the céjtopl sm g nuclews
Function: rotens bo the nucleus —]%rmgh
' topplasm receplor
P(btems

a_transport o
b. expory")b", of REF\ y ribosomes to the Gy

resent in i cells except s

chromatin e.g.small

\3mphoc5te

.--———:‘“ ka bin Material. - ihab chanog info chmmotsmas dwu'-ﬂc’.(vf&'af
: sk kiclen ok threado tha anop |
debP. oasophilic porticles e v

chemisaly. "DNA 3 pin (ZZ g
- : ten "or ' '

Tﬁf" lf?%%ﬁ%m Pale h& L‘ﬂ;(de}s\tuéar). ol
CL.M) % oﬁhue‘.a qenes 3 dired an, sgnthesn (n pfn. rmcr@ :

Cax ’
) H eterochromatin tondensed or _Tnachive] :
- Co)i\ed ports of chromahin e dark \o%LM.(wndemst)

g e A 3
R

= cam& naive 8W .
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_'.,"= i. E\_l_c_‘ltfqg}_ai{g/—_ floe 3(671“.\&0. S -
' Q,Hetﬂ.ﬁ) 2 = (ondered Mmosen af 3 S(M t

——— e — = - -

&.PWP\-\eml chromatin : affached to mner nudear memb .
b. chiomabin islands : c[umps scaftered w the safo.-

- ¢- nuelealus assotioled chromabn : arund nucleoly .
Funckions of chromatin : '
|- Carry genetic information.

b & Di y fn.s nfheais . -‘QNA;
;- . F;:: BPtSPes Ho? RNA \er-RNR-

N5 Chrpmaose m;}/ L:)/;f‘g/a['ions'.:_'.f_@_i},- Futnours of ¢ enetic CI{SQSS‘:’B :
I Nucleolus: |
L.M. éne or 2 basophilic ®unded magisvich m nqc(:ioc‘ tum.b
EM. Spom earsnee = dorky [iaht aean : nob limited by membrane . .
dark L@éé:wepﬁ amOYPhB - ceht?aﬂ ®laments P DNAR [hucleolar organge(]
I pars fbrosa = skrahde “8 newly formed RO |
pars %mwlosa= granulea ¥ wature RVA (ribosones)
' both pors fbross v granulesa ore called nucleslonema . |
Lisbtg[gggs. nucleolar sap- . ) thhach Bl pores
h . bion of r.RNA vy ribosomes @ poss inrougn vuc
w . Erm?olf:Am te form prolem So, ptn forminﬁ cells have

Oy mminent nuc[e.ofu'(iafﬂ
W R

e | < :
i%gNs:zl::: Unz:'p?illx the spates bet. chromatin ¢ nudeslus. Formed of
Sl i by o sugors ,engymes | Ga KpPhos[ohoruS lens .

Eg_n_c_l-i’ ack on medium for l—mnsport of RNR te nuclear pore— F‘St&f’l“‘m
QDQK#Q% %\‘bmmﬂ ma \\’C‘Snal’bt CQ“S hwe l@ur’%e nudggrﬁ
| | _Funchions of the Nucleus

|. Gontmls all Punchions Van.SLjnﬁ’leA\S-

2. ?o:’m all l‘S()eb of .RNH* :
- B chiechs EEN elfgion tion he redil:'} Pactors .

i~ Carfy @enekic mformat
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Ceﬁ (j{cfﬁ o . 4
/M series of changes fo ,%epare the cell for divisign . 9 phases:
__M_‘_‘L.Qé.‘_s.[‘ hr.] Chanﬂes are visible e' L.M. d

f 2 M{i@;@ [20hrs] w w » not seen = period bet. 3 successive divisions.

| the cell grows, dospecfic bunlion vreplicates ’z%gm&-;c malerial .

@-Gap 1(Gophase . [8 hr:]

— e nuclews contttins 46 chromalids (Slng(e g-C")YanOSOmeg)

_ the &uughter cells Qow it sige, accrclr‘c énergy y start lofn.sgnfhedis For
cluplicah'cm o} DNA. “The cell become spedalggeol.

- the more speuslized the mole PProlonged G less rate of divisiem.
©-Synthesis(S) phase:[8hrs].
- o\u'oh'caﬁon o? 'DNA RO c.lou.JDlC (d -clnrbrnosomes)
n» v u cenfroles, | N

© Gap2 (Ga) phase : [Lhrs).

~any error in ONA re lication is cotrected - _

St (amw-l-h (S‘jnﬂ"e.sws og'RNA) Y Sl‘or&gg of ene@%for next milosis.

_sunthesis oF fubulin to buld microtubules needed for mitosis . .
,ng (Qulside ar Stable) phase :=cells Heat have 1eft the cycle (‘;@.Stqg%g
. y i P
o Celt Qycle Chedépnmbs =N A NN

Gy, Gz v M cheK points o ensure that the PILLESSESS a,_li each _71:)[%-.:)

Flie L'gc(e have. been (.!omp(efe,ci be fore. ng(essmﬂl fo the next phase.

Cell “Tenewal |
Mast of specialized cells are in Prblonﬂeé G, oﬁ'mter.[?hase. .
There are 3 ta'pes of speub\i‘seci cells accorclm\g_ ___to H)u_r :;.b\l;tg to @Prb c¢.

Non. Renewng Cells : | - o
I\}{E\mquda\i‘gd cells feave Hw.udC,Qm w G b Go _(Permaner?f exit) y
NJ‘ 5 divides gaain » cannot be rep(aced ch new ones .e.g.é@i@g cell+nenec

ever

‘ Ay B newab\é Cells : .
%l P?t‘enha“g\\ ?.3 leawe ’c\’\uﬂdﬁ i Gy lo Go bub refums back on need
pecializea cells o\e_shvged orparbially Cenved

: "o liver cells  when ¢
Por cenewal ( transient e'xff) e.y !c";!;e,'rr'-é'-ﬂ‘bre their novmal sige

3\ t" uS\u ri enewina' Cells - _
%‘?:c?a\:g:: cells B u;nnof diwtde. oub replaced Pom stem cells e. g
b

ood cells aSPerms.

e vk vu oy AV R VR A TV e vy v




(Ster G113

. potential [ multipatential] Slern cells :

) 1&.. :

Have the 10?&.& to w._.<m > e J%m of wmmni.aumm cells eq

_oom nmzw ¥ .
cells ::..Su mnm«ﬂo-._:ﬂ@ur:m

. Unipotenkial stem Cells - able to 3@&:? B& o bype m%&.omc.o_.,_wmm cells eq o7 gjerm cells

Zmnwommm |
_un\}oﬁo@_..nmﬁ condition . -
anoxia
resuwlts From toxins
. mechanial .—:QF@ :

Aﬂw ce\l v ks o«mm:mhﬁ_mams then buwrst

yrelease their contents in the extra cellutar.

mTan..w ﬂ:v:& Tmeonu»'om.mm by
n Smnﬁomfmwmm.

.D10~o,~.0m_..h
- 1@@33?»1 cell death .
- omﬂ.ﬁ, 30:3.‘,,:@ ak end ow r.mm &ans.
- cells donot swell bul Ll v sige

_ Nucled show : -
* mrson..w.. become &mall, dsrk &' 83&33\

chrmomatin
*—Am. d@\ﬂ*-.uu n

§ ented into pieces
NN -..rm._gg.wﬂﬁ&_gmpms.w_o
*.Abqu th {STS dissolufion then %mmﬁm@bﬁ
l\ﬁ.\.&ﬂo H“s@ breaks — <mw_.o‘ﬁ.~urnﬁ0n%wcw&
i _sm maunphages.,

————e

( beact (GIT)-
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: s Mitosis ,
Bt . the process o the cell divides nlto 2 o | cel ticall
\clen\:ﬁcd to Hg_ Parenf cell. _LL‘E/:_'tgge_%’ et s genet 3[3

1-E)g£3 ase -
_The lbd.chrmosomes become , sherter, thicKer, darKer & appear as threads

“Tre nuclear membrane » nucleolus: dis appear,
- Each paif of centrioles move fowards ene Ioole. of the cell b qowth
of microtubules Prom the mictubular organigmg centre(M%BC)arbunJ |
the centrtoles .- Microtubules form the milotic sp'md\o.-

2. Metaphase ;

- = e - -

- Chromosomes ml'gra{'e, o the ecwaforl'&l Plane [ Metaphase p(ané].
_ At the certromere, each chromosome o{evelops a disc li%eKinefochor
 bo s chromosomal micntubules attach

< the m}fo}jg_,_s_\o_jgdl_e_ is Pormed of :

. qu‘opl;-s:r-)::ic microhuoules : arise fom MTOC around cenhrioles

to e[cmlqa’re the cell, .,(W i
,Chromosomal . 4 : arise from MTOC  attached to Kinefachores
— arranqe Chiomosomes ecqxa[‘orial plane [nen.continuous]
i Pul{ sister chromaticls aParl:.

P | microlubules = arise fom MTOC arund cen'trl'o\es A
aﬁssg:gi?eic?ashi; Lo es’éablish the axis of the Spmdle‘

- s -

3. Ansphase : ly sk the Ceniomere into 2 chromatils
: it donaitudinally a Cenlromere into fomatlios
__acg,r;u(g"‘;om@wsa@f she lyppotite fooks by inkerackion bet.chamesoma!

" % ogboplaemic micnotubulea .

Ln.Te.qubé& :

- A constriction oleueléps at the ecytahsm‘al plane [cleavage §urrou]

"Dlj cmtrach'éh me actin microfi[ament. It deepens until the cell
aivides inbo 2.
- Tre LE chromatids (s-chromesomes ),

tnvisible .
_ The nuclkar memb. s nucleol reappear.

start to uncoil  lengthen ¥ bewowe
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: f& o8
. Melesis
Fe a L‘g(ae of division in © the diploid mother cells in the testis v
ova underso 2 successive Cli\JfSI'GYlS eout s_Fhase, ko (,)rbducg,
hgpofcl erm cells ( sperms or ova). |
irst Mesobic division [Reduction division]
MTPophase <"1)]: '
R2dapt wm 6”8 12-45geart w ¥, 5 stages
Q.E.g;,?f_'q tene. :[thin m'Blaan]U i
the 46 - d. chromosomes oppear an ,Qamﬂ theiv separate threads.
b Zygotens : |
the chnmosomes are arranged tn 23 palrs =b{valents. Each pair
is Pormed of 2 homologous chmmesomes :[1 materna| v f paterns!]
a\&n%s‘:de each other. | '

. H ic
fﬁ:ﬂﬁﬂi E()ef:‘on;{e? shorter ¢ thicker ¥ appear as {:etracls e‘qchmmah&a
, ~Segment‘s of the chromatids may break bs recombinase eng.
- The seqments rejoin €' exchange of sesmenl?s bef. the non.sister
chromatids of homo\ocadu- chronosomes @bﬂinﬂ OVPJ']
—The Qgim of ct‘ossin)j over is called Chiasmata.”
d.Di_PLQ_ t_e,_r}_g_: (douue

- Chromosomes continus to condense v separate rweah'nj chiasmala.

¢, moye
e. Diakinesis :

- Chromosomes csndense maxim&“ﬂ.
- rucleolus 1 nuclear membrane disappear - greelng chromasomes -

" in -the Cyloplasm .

1M ta'\'\ase,chl ' B .

1) 1e :

| __,_E__T_- Il developed # the 23 kivalent chrontosomes are
‘ ';;llr‘f:ge'd“s'.nln[-h[g le‘.sw'gelb' na'e[ pé‘nev ottached to the microtbubules %ﬂteﬁmﬂ

3}. Anaphase )| .
“Each chromosome of a bivalent moves to ana pota of the cell.

L\ Telo PhaSe. W)

TRe 2 daughter cells sie formed each €' 23 d.chrmosomes.
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SQCOHJ MMOHC @Mjﬂﬁ Eecwatoria(.cfi'VI"Sfcﬂ
Mitosis like e'Very short terphase(clout  s-stage). Each daughfercell
has 23 d.chromosomes.

{. Propkabe m : :
B Chromosomes ecome <horter » thicker.
.—_ Mibotic splho\\e starts bo appear.

ﬁ -. Mejapha&e GI)
" the 23 d. chromosomes are a\ianeo( at the eqwfctn’al plane.
2.Anaphase @)

- Each d. chromosome sp[:‘[‘s at the centomere = 2 chiomalids
each moves to ne Pole of the cell.

L;.Tglophase (L) :
The 2 da.ughter cells separal‘e, each ' 23 s. chromosome .

( s.chramsom es)

Mitosis -~ Medosis

S I bestis ¥
- In Soma{‘-c. Ce“&. - lngemn cells of < ov‘srj ‘
-ging\e cliw'sfdn el _ 92 successie dwlswns —

(e'out s-phase)

2 daughter cells ¢ diplmcl Sl £ daughter cells e‘haP'ofo(

hromosorm 8- . 2 8, .
= J.ju;hter cells are genefically identical N (:hos"?._??&?é’%«a hem

_ No pairing —» No ubssing - Painng sllows crossing over
over - e.'xc{lanﬁa o? Senes,

- Mo exchange of genes.

- Each chromosome aiv}du _ Each chmmosome ofabivale

tenaituldinally at the centromele migraltes to ene po\e of
6“3' s 3 : i H‘Lcﬂ Ceu Cfn li'rc(\ViSi&l).

info 2 chmma\:'\o\s.

-

-

ATl LAl vu U_y alliovatiiicl L1 Vil 1 1i1v o1 8- wvulI

1
&




'Chromaﬁn Pibres Hlll’nan Chmmosomes S %

W become so coiled ¥ condensed so become Visible ¢
. ' eL.M
At G, of m{e_rf:\'\asez’r’ﬂe chromosome is a sinSle thread = S.chromosame

At S- Stflﬁe A s " is double . threads = d.
At Metaphase 4 lale prophase:

seach chromasome is Pormed of 1 Chromeatids g omed at the cenbromere L7

H

divides the chrmasome into 3 arms : shart arm 2ote Lom o T

ms : short arm CP)r Lmg arm (g)
e Kinetochores = 2 di F ptn. at both sides o J g g
sf)fﬁaf;g\'EFes af‘esﬁt;chtdn at both sides of the centromere to &
a EéQb.Cb@-mﬁ_ﬂ_Aﬁl_DNgR molecwole cotled amund histone ynan-histone 5
o g2nes = segments of DNA that cod Fr
i 2 38 ecific position Clc:;.‘luscio 3 e gene has
« lelomere : the terminal end of the chromosome. Hasarepea‘fwls enw

of bases to protect the end of the chmmose
me ¥ prevent and
to end fusion of chromosomes . P >

» (lassi fication of C hromosomes :

@] According B lengt:

o 22 homologous poirs are numbered serially from 1—22, then grou{«)ealintn 7Ques
t a descending orden of length: (A, B, €. D,E.F»G) ,

s the sex chrompsomes are either amunged alone or Xin orowp € & Y Goup .

E. ﬂccz:ro\fnq b posifion of cenf‘tbmere:

i-!!ghc_enbf; cer'utrumere at the centre i-e. the 2 arms are equal p=¢-
| Q'S“bmeﬁ@iﬁ » n miduay bet. the centre y the upper end e Py
3.fcrocentric: » » close to e end (pis Vflghﬂrt)-&)me of them
have small mass of chrmatin =Ratellite attached to
arm bu 254 consteiction conbauns enes for ~RNA.
(except tim ;jchmmosomes : o4

L Jelocenbric: centromere is terminal i.e.no short arm. Not in humans.

- e eEtew @

ikl i
—Q;iﬂmmgi:ngat:_%_oa h';mologous pairs =cantrol somatic t{hafdeb)r&' )
. . : \rs= | homologous(identica n 3
2 S chmesames | P 2ot 5 o HC XY o
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Karyotyping
o(ef. : the st&dj of the N2y tgfes of chwmosomes acwrdu'qﬁ_ to
7 their lenjth ¥ [oosifidn of the cenlromere .

Ez}?nf?u__e : WIBCs are the best cells to study chrmosomes.

. R .‘.”\EPM.JQ blood Sam,o/e 's obtaihed (prevenfc/oftr}ﬁ)

2. the sample is cenfriﬁuggg’ to separate WBG .

3. WBG are incubated ¢t a culture medium to g ﬁmenk%cfo{-
is added. at 3%°C for 3 da&s .  (phytohemagglutinin)

. Colehicine s added ko sl“o_F cell divisien at metaphase.

— — — - —— '

B Hggo[’mt‘c solution s added so cells suelly chromosomes dispes

G..Cel\s dre sgreaa‘ e Jd S"\Ae ) ?’i?(?d; Sf‘ou‘neé e G,'emga %
(shd‘ogr&r"l”ed . | 1

7. Chromosomes in the photo are cut,matched ko Pdi/xﬂaffaﬁgﬂ 3
accomhhﬁ to their length ¥ position of centromere. ‘

Bandmg Technique : . . |

Tt can dilberentiale chromosemes by staining dlifferent segménts

[caeneb} oy different colours .

Clinical fmportance of chrbmosomal

- of ¢t 5 in Foetus (in cells m amniotic Fau »
1. Identificalion of gex : :\ doubtful cases of herm-apkrbofﬁsm-

nosis of abnormalities in sex chrbmosemes e.q-Turner's

Dia ’
e ?mmeo(o) ¢ Klinefelters sgndrbme\XXY).

syn . ' |
3.Diagnosis oF numerl'caf: abnorma'ul'l‘e,s wn chmosomes

£.9- Mongolism k

Diagnosis of gteuctural " | |
’ e. 8. deletion in mentis! r‘ebard»_shdn v Etransloca tion m
J chvnic mgelm’d leulkemia .

S.Meol(co legal }mporh;mce wm forensic Mediema .

n n n d
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8.

| | Sex Chromatin | [ Barr hedy’
"~ oDsrK mass of chmmatin, present in :
_GoX of § elvi}heliaf cells lining the buccal ::avi(:j: appear a dark
i bod mner ko the nuclear mexnbrane.
-3.5% of 9 neutrophils: appear as drum stick- like mass attached

j to ﬂ’le HUCLwS.
-1t repruenfs mnactive miled X -chrymosome . The atherXis active.

exkendeo‘ v hol @Prjarﬁnt,’ . |
-1k appears m @ cells xin @ e' Klinefelter gﬂnd(bme [XX%Y )

" Qbsent in 07 cells ¥in § e Turner syndeme ~ [Xo] -

Qumatic cells have ab lesst 4 % - chromosome & must be active,
OJT:J not visible). It carries other oenes (not sex determining) .

e cnde.
rChromasomaL Hberrakions'

deb.: deviab‘o:n Fym the normal N2 or structure of chomosomes.

.Most of abnormalities cauze - menlasl retardation
.= developmental = .

- Cwses J— dnmmu%om\ aberrations :
L_\_/jra_l_l_vh&i_ﬁ."_‘ €.9- german measles — ?mgmentaﬁcm of chrameSomea
2 Raduabion - —» chrymosomal damaﬂe ¥ nan-disauncl‘::n .t M
‘ gs | ' ; ‘cine —s mhibil mitotic spimaie
3.Drugs e.q. totenmic dmgi e.g colchicine — nbi
i 14 rick o non-diggun chion ( bomg proghas

Y. Tegnanty n old women =
g 9

'''''''''
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i ' | ' 9.
/ 'I-Numericai Abercations |
4 @M— -mu.thle, .°? haP[Ofd N© g exceeds the d:’plofd Ne.
1 Triploidy = 3N = 69 chbmosome .
2. Tetraploidy = 4n =92 i
dua.fopweat/c{jrc of 15fc/eava e of the ﬁerh/l ed ovum.
3. @o\jp\mctj Z5n: one or€o+h Samefe,s are not ha.pfmol

Bl RAneuploidu:

e haploid N2
2w t the exacl mulhp[e of th P
Z\amya;hnhfo;u ﬁ;fnoaff— g Chromosome . 7§E- J |
B‘T-samgj In+l e addition of an extra- chromosom e[l

{:n‘SomH 21 or thgohsm of Down ?Sgh.dmfno
1e 3 Coples of achrmomosome insle of 2 W apeu.

mosame U5 )
- M nosomy_: Zn - | e mnssm9 ofdg?z,;_zc;;;bg?owr)'
S I-urner Sqnc[(bme(icopg thgrea a' P

('msg,s of an euplmdm;,
mplg , loss | Fln hase la

Ilure a ChmmOSome to al: n darmj melapﬁade or 133 fo move manapfme‘i‘

- == o=

2. fc}llum of duplicabion : of a chromatid 1 S- stage-
J_Nen. disgunction : types

m" b) S’ ¥
(8) an Q) an
clmrmq {st muohc d«vmcm rmj ma or . os‘ ;

—» L4 aonormal cells

-'?normaf‘b‘
2 olonorma!%C 2“"”"?4’*“ R

C)Mosane P non distunclion ocurs adfer many norma leJ‘lO‘nJ‘—r
Cells ¢* more  then Koraotqpe : Some e q . oihm e 46 or 47 .
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o[ Numerical Aberra bions in Autormasomes|

’,Deo‘“m gténdrbme = Mangoh'sm s Trisomy 9
~ Rchild e’ 43 chmosomes, the b .chmmolome is Similar (o pair N*2|
i.e. each cell has 3 chromosames e the criteria of chrmmosome 1.
- Due fe — Nen-disjunchon of chomosome 21

. 29‘13.\{3‘;:86&\.\ Features L h\'-l(ih tral Eefn;[rda tian, hypotonia cardliac ahn orma\\ig'
- Sma nital organs; lateral woward slopin ‘.
‘O(bt‘ul nose , r\gecj{ ¥ ha“dsuf P 8 Q&QS' small ears, shor

N.B the older the woman at-conception, the greater the sk of achi!J%@i;mz
narome.

LNumeri ca[ Aberra figns m S’e:x G)ramosome:
Qzu.se : Nen distunchian tn \st melotic divisian oF 47 Ooctjte_.

the p d ovum contains XX or noX (0)

ﬂ;- K\ine?e\texs gqndfbme (4? XX 1Y) =[_Erisomg anex chﬁ_‘,

o7 e additional X . chiomosome 8o, have +ve Barr bd g

- clue ¥o nm_disaunc,ﬁcm of the X. chrwomosome 0 the 13tmeiokic divisen
iﬂ ‘Ch?. OOUSL'Q Y “1&, ovum E.‘ 2 X - v I‘.S '&rtllljed e.' Y_spe(m. .

- - features . mentailj rtacded 6™ kall child e'small testes, (Arge. brec.atsy
hriJeLq sqoarui’ed nipples . ‘

TMultiple X chmosome [if# XxX}:hrisomy of X -chemosame
Ssimilar cawse as Klinefelter but the ovum is Pertiljzed esperm ¢ X-clt
- 2" additional Xchmmosorme so-Have 2 barrgod,c'eg,
~Peglures : ¥ ¢ de(age,al langu,age deUQ\OPment, motar COOFZanQh'g’n
prb!olwzs. o,uol':tora:_g disorders ; accelerated chwa unti| P“berw~

l amrner's ggnd{bme “{SXO]: monosom of X _chromasome .

~due to non.clisunction of the X - chrom osomes duriz;gyl:‘f meiofic divisiam of octyfe
the avam € no X chrom. (s ferliljzed e' X spetm = 45 X0(-) —+
_Q e missng X v —» —Ve Barr bodﬂ | o
-Ch'm‘callj.- Short @ ' mentsl retardation, 'undet/clopcd ot/ane.wex(.(yeml‘alm

15y amenorrhea + edema of limbs .
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Shrucluval @\Eewa tions (Muttion) <tk |

oy lgez are mostly due bo: yj

E nostly clue bo: viruses , exposure t WY PR

If the chrbmo‘s?me%as it normal genetic inforr-r;:_}ﬁ?mrq@ai;ﬁag’é"&?jt irl_s’gcffadm_
[§ there {s additienal ormx‘ssinj " 7 Munbaﬁan;z SQEmaticn, A

‘,?5» (&' affected pﬁenchf,oe) |

PEs_ ¢ :
mé?gal(g :‘rap';d\ﬂ heal by feunien _o? the sfich ends of the chrmosomes : :
'2372?%@!@“61@::[088 ﬁ‘? ‘{')rugmefnbed? PO.N "0( a c})mmu_&.o}ne I 3151414
a‘lermina s loss cPaseqgment From ame end ky a single. break. '

- e e -

b,_lnlje_rsb‘bg!, Y chs.s c'ﬁ a Segmenf‘ bet. 2 breaks e. .

e.ﬂ.wol? gandrbme_: dele%fm« ot short arm o{ chrsmoso ine NeZ .

CH‘ dM Ch&_[{ f-_" : 4 % 2 Y v v 5,

\Re cot : . :
5@- °"3 :h:bn?osome: 9 breafss ,éass d? ?ragmenfs y eunion in a8 ﬁng ?orm, %

e Bl o e e - -

& l M Ci0% &

" the addibon 6‘{- emtmpjeu e 8
due to mnegusl crossing over "j e |
double_the dofe o4 genea on B chrometome ive. 2 coples of Hhesame.

L —

9ene on the same chremosome..

Z) . Tnvefsion : B L
" 7 breals w a chromoseme & the brotcen '8e8ment reJoin its ralaco. but

th an in\lerlfedl ?orm. L tﬂpes
-%rfcéntgig: the breaK ie en either gide of the cenbomare- - -

- Sas Gz mn e o =

@.ﬁfa Ceﬂb\?‘_l'§-= bhe breaK is on dne sio\e a ol E

1Bl Translocabion: |
"~ tronsPer of a chromosomal 'Segment ko 3 ndn_homo/%oms chimossng .

2 fpess | G
@- Rabértsoniaﬂ kranslom{icgfcenfﬁic FHS{GDJ:
i acrocentric chromosomes 24 % I : by fusion of Mae _gﬂg arms of
chromesomes 21 9 Iy —> b.chromesone . THe short army of beth
" are loslTCinsigni?ican\‘) It ocours in 3.4 % of casescf .-
Douwn stdn fome . bt |
&.G.} fa agent {s & cacrieyr of chrymoseme 24 [:mnslocahgn, the nisk

homePoqous chrom oSOV mo:\t(j, g
homalogaua chiomodomea. —r

d
Po ha\r}pq a child ¢ Douwn Sgno\rbme is as hlgh as ‘190% .
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ﬁec.'g mcal translocation:

Exchange of se rent. bet.non homolagous chromosomes 1

4 Tt is ba ed, Sinte No 3ene:s ale QOSL‘ or &ddQCQ.

m\@m Chomoseme. : o 22 3 chiomosoms 4

_ reck meal trans[ocah‘on bet Chfb‘moSOm

Ttis dL%gnoSﬁC £r chmonic mvde(md omis. .

P lg somes:
| @-L ochtomo angi’mdinal division of Hje centromere

_ transverse instead ©

dm:& anaphase. q? mbosis h " _

i e v |

< tn 2 nen. Similac chromab

;' v, 2 @ s chromoSomes : 1 e 3 ﬂesn{} ahms
. . 1 e-‘ / short 7N

Tt ocowrs w subometa cente chromoesomes .

| :
|
| :
| -
| 9
| ::
| :
das
B
3
1 =
v
L]
3.
%
[0
s e e
o1 'r
5
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e

y angr’al ()I);)ra(:/?:u'x lics :

1QI'#-’U— either eclodermal Le.g.sking , mego (/0!"’{'"?[_ [serous membs
or endoder mal [GIT]. |

2. Farmed of crowded cells wilh ”f”o“}”!/}/ intercellular space,.
3.Cells rest en o bazement rmemly. i may be clesc or nan.cleas

k. HVQ:;Q_!JQ( / u'mrJ Vessels ¥ ‘t//nyJ/) Vessels can hol /f)(?n(*/m/'c. ey re(ves

can. Lresrives nulrilien l)q ‘“ITU % (4N l'mm . :
. i MHug underfying .1
5. 1% either covers surfaces o line cavitien g ek
6- It ‘mo& modj‘fg\ to + Yorm necrelion Glandwlar epith.
1 4 . u ackag r'ar.e;rolnr neurv-epilth, or

B ’ Controcte —periyo_epikky,
-1 - h”'-/ ( + ) v- N ] -m~-1-)-“-._
4. have \ﬂqh Puu‘)(’] 0 f_ft‘f.jf’:}j_‘f{? a !,.,_ an

, "h
’ ?‘..',, '
P oricardiwm

P I wra'

C[a SSiﬁl‘fa l.'dnf p @ﬁ!'fb_i_

peritoneuwm

1 -Sg{gqc_e_ ‘epi_k}'_x . eover surface orline Ca\/i'l‘ﬂ .
2. Glandular e,piHn — secrebién .
3. \JWO_Q,P',% ., sensatim.

k. M:jo-e_P'IH’\. —y conbrachion .

I_gurrace Epin
—

—
l. gircnple epin 9. gh’ab’?ied epifﬁ :

(4 layer) (> 1 e&ger)

e (T2 T e e Aol
\ B r,.,'nl:‘:“;;;-;;:(a‘f;l,,«,;ﬂ, : /,ﬁ;ﬂ [For ﬁ"”', for) )d Zplt from e Fife
) 9. A=K - 154 e - gl o
dvr A bEmnar (Ve At L9 B {
pnder o bnar Julye ) e / 5.

. Epiph S rvic Vi S| S YL A AL
&y~ ik g [Oro | €] A

—_—e e ey ——ri e v T e s e = g, ]



Simple Epithelium

om< ( (ayer
Q:ba\.omw%..

of cells y subdivifled according to shape of cells inbo :

(Simple Columnar L listed Epith)

ol G.w.mw ol E.u\..nmzu-m. Flst nucleé ' o aec o o Be oo Pk Bavellis, ._
.m_.__*.mm wmﬂssﬂ_oﬁm ..mn oth surPoess .mm._..ﬁ&..a:- cilia _ucmr Plusds or muwzn_m. in one direction - !
Av (4 . es ki : L o Difes : _ .
It is Colled ,mw,n_om«....m._mm—_ﬂ.. ¥ ? Genikal tract: Uteruss ﬂm:am&uﬁ bube (move the ova)- n
2.tu oy :— *T_.D.m;_‘ﬂmnm Bor easy exchange of luna bronchisles : (Push mucous) ,

zeudo.

AW

—p €aSY ..w:fw:w: .

sucPace  for easy movement
IUis called qsmae?m_m.h .

L Bouwman’s Capsule of fidney
1l P LAl Epiint : .
M : ro mn;In% cells ‘with central rounded nuclec.
Tunchion : Secretion ¥ esbsorphion -

. erihe alends-€-9:
i-Tining acimt ¥ small ducks o all exocrine %05

(saly
3 Thoroid Rollic\es. . (SRIwWaTY %)
- wsm tubules Chave microvilh) Ror reabsorptien-

»

i rnsmq om. tall nofﬁaam« cells e! mv_ ocw— 5:&.2 .
.ﬁp,s,nm._oﬁ... Seccelion & vfmoﬁmxwo: .

Shites ¢ &1V.

».@wo«?mnf — mnrﬂmm._o\«m— . |

2. Tatestine — absor P MOM..o«:Bo«_ iz Lucts mo__ Ev&mﬁ

X ceatic duct
.M%wﬂmwﬁwm‘w/w ..m\ mo W.‘ﬂnu nO( cells = nFT:m_._vvnm secfi ﬂﬁn

mutous .present in smallvlarge intestine ¥ resp- track -

: cardiuma peritoneun) |5
. v/er@ Bt /7 P -1 layer ot columnar cell crowded over esch other,

- Qli“cells rest en the basement membrane but SQme

@,.\m, eudo.strati

cells Pail to reach the sucPace. Nuclec are present: al

oot 2 e (e Spresmce of g g

mm.nw OD’F-.S—JN% ﬁ—.:D?L @Q_.m.rn
imuin.go*.__n cilia Mvor_nw cells: =it

- - ———— e~ = = o o ——p— = —

I§riniq uppervespiratory Eract o...m;.\.,omm.*anrmmiu@ hy
THS Colled _.ww@?é.&‘.m__u_.fm,ﬁi.. o

). et non-motile cilia ( stereadilia)=:not

= not true ol = A@.au mcrovills

__: . in epididgmist.
B Bewdo-stratiBied Columnar Nim.cilis ted
Tn o7 w%#& frack . .

€ -9Q . Vas wmm.m.a@:m
membranous @3«

of o urethra.
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B 1 S'tratified m,,_.u_._ wrm_.,ﬁs.
rmed of $1 layer ofF cells: It's main funcha is protection. .
W.»Mm.& mWo_%.:w to the shape of supedicial nm_r info 7] “Transitinal Epith (ste.cuboidsl)

- p. amous epilh.: | Pormed of 6-8 layers: (in mw%am bladder)
. M%wé% ed m&%&&.@m@ - Gl vost n nam-tlear bhen.wawy basement memb.
*Cells rest an a clear & wavy basenenk memb. - The basal layer :high cuboidal cells e' central nundediuclu
“The basal Laijer: o Mﬁh%bw@«?h&h@ﬁml@%nﬂh palygonal cells e centralroud)
_Columnar cells e basal oval nucleus. . huclei e'wide intercellwlsr spaces W Confain mucous
_ B Hite Hm&mf the other cells OI.%msmmm = like mF_omwan.n to sllow mr.n:: of .nn:u over each other:
“sThe _inkermediate. [ayers : »The mrﬁmmm_cm_n_@ ef: large suboidal cells eupper

. ) ot : convex surtace [ deme Eells 1vmay be bi leated
-P o@.m SMm.* cells :m_wmz?w:wsa,&gﬁzwxw 7 m_ Itis noumn.‘mmm_:\_:nocu «owm«,cwmnw f&«vmm,ﬁmm_.ﬁ.wwm_wasm
- minimal inlercellular spaces ¥ Joine y desmosomes . ..@Drmm:nn 0 mmmiomo:n@utﬁg@s & ol uside i

. Cells bécome smaller tousrds the ms_\wuR..Qm.«..ﬁ.zwmm\mi&:wm..nmzim« spaces Filled e muc

Gener ated by CantScanner fromintsig.com

. il ;
sThe_superficcal Lager : .:.&w. gliding of cells aver manra%nm_mwoﬂzwwamm
- Blat S guBmous cells e Blak nucles. |disfention oFf the bladder s epith becomes :a_
o2 bypes : (2.3 rm.qum .UE,S@ full distention, cells Emm_:EH

- G — - — o — -

the superficial cells are - *M__N@WW%,Q

z-gl Wu. u 5 T %A\mﬂ%@.nﬂ. @&.. thﬁ V ruaggnw ﬂ_.uﬁﬁ‘\;mm I.e. .n‘.\T.DS, mcm._u—m.. .

@Nen. erahinzed (wef; Q:..uul Lmﬁ.&_ nm:% &.m\._o.aa Siles: Urinary brack: _n.,_m_\dm—uw?u

_Zm:u e' no Keratin.  thelr .::o_o.;mo«.s .membm.”m.m_m.ﬁn-. e.q. .«.m:.& e Sf ureber v :.Z;mg Zmo_%\.

Sites: - Sites : (drgwexpasedsuriaces) o ) oo o0 S0 - .

1.Ora) 85.@.“ lip.y  4.Epidermis of mx_:NAQﬁnf « _NHm«Wwﬁ?mn& Columnar epilh.
a

tangue 2.0penings wpom sKin

Cmouth ext. nose: Similar to shatified, = :3305- but: |
W..WM%LMM@% ws - p L E Pewser N2 of Emma. Ymsﬁﬁ% ccal cells are columyiar
. mal " - : 2 wypes: qe |
M“...w.ww_o.mm mei;; : b\fb«&.nlk m _Qowwﬁm&&
_6 - Voagina . - - . Y ; - recto-anal Junclien |
LS tratified Cubical & pibh.. G T wma.ﬁmnﬁwm%ﬂﬂ%&rﬁ foetal |

e Btmber. o | the superficcal cells are cwbreal 5 .
Mﬂsmwc%w p: wiw.wwﬁwwu:mh mm%s& of 2 layect obeubil calls)l - SB».%..& o..m.n:@s% .



L

& g 4 ~ 4~
. | _péaﬁffafgr Eméé‘éeig’um
i e.PlH’)Qllal cells specc‘ali5ed to p’rbduce secretion.

ﬂic-ﬁ’:td‘hg fo presence or EE&CQM&. glahds are classified
into 3 EHE'ZS-' | -

| A.Exocrine Slands-. 3 _endocrine alands” C. Mixed alands |
Have secrebory unit s groups of cells but " have L t .
ducts to carry the secrefim] no ducks.yvcells powr the | ex © ’
ta the surface. hormone dfrectb into blood e.r:ium"e :
€.g .Balary glands. e.g. l:hﬂrmo{ gland. pa‘?%fm
A -.9. pancreas |

s C lass-‘F.‘c_a Eigm of Exocn'hé Glands

_'ﬂ Bccordinq o N2, of cells : )
a.Un!cel{glaﬁgknds:e.j. goblet cells.
b.Multicelldar v+ all other glands g sa\‘\\:arg qlands .

ﬁ,ﬂcc—drolfmq.(‘o Mode of secrefion : [Mechanism] .

—i-e accordng to Et{e-a\;“ges w the secrebory cells.
3-Mg@?ﬁém‘b’éh‘é@’éﬁﬁeﬁﬁ‘p&s'es by exocgtosis € g.gs_qlg@‘_fg_‘g@_@g?g_.
b. Rpocrim_ ;the apex of the cel\ detach & come out e'the secretion,

e.q. mammary_aland & daillary_sweal glands .

é.Holocr:'ne_ : the whole cel\ is deztmged wlost e! the secrebion,
e-S.Se.bac.euus 3&@\:1&_.

D ER = e T o W

Rccording to the Nature [Kind]_g?_ge_.@b'm__ :

i: \SJ::;?SS;\C;%}A&: Cdge sw::‘frgr!nivr\)i}:ﬁ‘aininj enzymes eﬂﬁ%rbﬁifg{ |

¢- Mucous S\Qnds: e.g. Soblet cells . an
d.Muco-serous ‘gls s e.qg. suEm,anq(i
Q-raﬂt_g secretion : e.q. sebaceous 3(9@5 =

?-WS“X 3[8??0{8 : 6.3. glands o? exferna’ ear.

e. Cellw ac v i — cells e 3 —fgsﬁs (sperms) M Ou,gry (0\!8).,

- According bo function: e
3 a.Becrelory : secre be usebul substance egsativary glands
&.Excrgt'@rj : excreate waste produchs €.y, depesuswgat-qfands.

bb\[ar 8suk\i2\gu3\ 3lands :

et ot e N T N Sy AR AT bt st b s ¢ i’ At Vot | S g, e s R

Génerat ed by CamScann‘er fromi nt'si'g. com



c,cor&mq b the shapﬂ F #he secretory unik:
twbu.lar\ alveolar or Eubuo alveo(ar.
. Hccorqu to_branching of the ducls :

2. Simp le have single nom. branchmq duct
bgwnPle br’anched the duct 1's not brenched bul acini are brancheJ
e Cmpound the ducts ore branthed ke a Free. I Sl

gﬂmp“ﬁ OE exocrine q[;nds ’-""CCOF'a,mQ['o SE ? s

lorancht orl:hc ducts .
al\fu

« ZAN\ AR
-S,' le tubul, Py S' b nched o o @llﬁj @m ouna/
iy f;zz',::" J n‘dz” i

e.q intestinal al.
. e E;:ypbs)sl Eg Fun 0 @“d 85 Sweafg e.qq. Lwer
‘Emolarl‘- |

e

45',mpi¢ Rlyeolar gmp’e Brancheal cmPoun P . _

——— . — "+ ‘Alveolar . ——

e -9. %baceous 2. 3 Qebaceous 9] é.g. Mammaj gbﬂd o

ETE[_!QJO ;a\Veol&! }

hok in Man. | i‘ubu[o alveolsr - Rbulo_al\/wwr

. minor sahUac}? Mam saliva 3 s
5[ancls of mout (?amh )4 ancfw
cavity. H Frosta’fe



-6.

Jr. M oepithelium

-ePiHmeh'al cells modified" ko ‘contract.

-b .
H:amhe_d ccel(lshe many  processes that Contain contractile fifament
- they surrounacl the acini of the S[ahds,befween the base of cells¥
the b‘asbment memb . When {-beﬂ Contract 'H’e;‘j squeese the acini
39, A\scha(‘se the secretion “nte Hhe ducts. e.q, sweat g\ano\s,

\33\‘\\]&9 g\s."& mammary gland.

ro . epithelium
-epithelial cells modibied ko act as receplors.
_ﬁormea' of : sensory cells & supporfu'zy cells.
- Qikes ¢
{.Taste buds : in fGnSwL: For taste.

A Qr?n of C’ortf: in hner ear : ?or henrfnﬁ )

rishs a [ o\ (o 2 : "

Maculs u.l-m‘c,ulu'f n omoon ¢ Tor equil num .
" Sactul\'

3.Fods wCones : i retina : ?or visien.
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i ji
B2

7 s A it v
f ' i p R4 PN 'im,f R 3 mr 1, ,
Jolac %ﬂ., & 1 \ern oy a.}k.W; (:uw;;:;n Bon s
T L 12 A IR T T ety | FOWPSRL 1 J A iy S PRI L B R

| I Lakeral” [ [nlercellular]Speciliation:
E'Ps'H\.C(’,“x are [inked bﬂ JiPE, lts(-)(!,u of J‘A’!.,z?;wli‘-)l‘.f"‘
"ﬁéhi" [ 0«:@:5%49!'“@] JMNCHQW “

A Zonula Occudens =

) " - g
»he 2 mdaacenl‘ cell memhbraney fuse Comr»le(‘e@ ol cerlan /aolnl'.r

where the intercellular space ie (0. :
> fE.ComrJle(‘e,l% encircles the apenx of the cell é,l«;cabelt

-

- funchion : prevent passage of substances bel. the cells.

8.Fascia Occludens : "
.Similar te Z.0. but not liKe a belt, Ttis a Patchg fusien of the two
cell membranes e.g.bet. endothelial cells

3}. ﬂdherens Junch'ons onnula Hclhe(bns !
o the 2 adyacent cell membs. are Se.pafal‘c by a wide space (20 nm)
filled e' edhesive (cell coat) madenal. ' X |
e Rt the cyfoplasmic side, there is condensalion of actin microfilaments.

. IF encircles the cell l1iKe a belt . . '
+ funcbion: fix adaacenf cells to Pr‘GVenl‘ their Sepctmhon,

NAMacula Adherens : Desmosomes :

: -
0 . cell s, are separa 2 by 4 very wrole space (30.1m
?iﬁ?;dze?gdh(;iwmrs:ben'al. [k dofs nok enc(rcle the cell bub sca tere

ag cireular-spots. thickened —» attachment plates in' tonofilm

. the Cgt‘oplasrvu'c side is - e el s 3 il
' ; ‘ (e nserteq v (etu wylop (

(}?tegmedlji?ffibﬁn;i::; Tf:e in the middle of the intercellular SPBCCO?PS

. It shows .

] c 6mns.mern6rane linkers .
d of transverse 8i [aments | ‘ '
.%’rz:nf i{et. epithelial cells esp- i shab squamous epith .

lds cells togethery give
® g)(;[r_]_c_tigng Sl’r’bn Cat typ;]e‘i’:etd ht-oo ,;ec;,am'w(ﬁgtm: a}.gf)nchim-

su’:)port fo surfaces Su

o] Complor: ot el e

whct
C{ﬁ ’::,Ti fh;: ;:93 Hlec emall Intestine show Z occludens at

Hre apex pol/owed bj Z.adh. y desmasomes.
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o aunction (L Nexus) = lommimicating dunchion S
¥ aoiaacen% cell membs, cure sepmml?dd 5’93 Q v@rg nRarfow 8GL‘5° (2 nm)
Fhl conneclked by narrow Channgls =6 integ‘ra\, Erans memb. pbns

( hexameric) ?orminﬂ Eubules.called connexons.

" he ao;h COoNNEX onsS —s NEXUS,

Functions : '
il Ty ?_:’ons rsmall moleoujezs Prom one cell to the other

I- permit passage o |
9. passage of impufses bet. muscle cells ¢.q . cardiac ¢ smooth muscles.

“I- Ba sal g;:) ecualizations

ﬂ Hemic\éﬁ%osqm@_ﬁ :
“taKe the shape of I, a desmosome .

. at basa| part of basal cells.
Funchion - Fix epiH\. to urider/gmg b.m. & c.L.

E{,Bmsemgﬂk menihrane : | ,
“memb. beneath all epithelia, et elel- % e.l.
“LM.+ red line by ®PAS) ar brown by(Ag).
4au b Clear (Hhick e.0. kK. ' '
E'M Hoybe Endn-clearléuq)}n) e.%. tansibional epith % capillaries.
-5.M,: 2 Componentsc;-eu Coal ._.[epi“'" com{Johen(:.]

: s = ' E(clear) Layery> giyoptn. of CellCodtt lamintn
amine Ll - lectrn ot & U Cgoﬁl{lagen qranales ( typeTZ,

.-———----_---—----

_dense e'more condense
o c.b [e.b.component] .

ticular fibres.pg{wa)[-ns. A
fibres bjpa‘@fs anchmh? |

lamina densa= electron

B. Rel‘iwhr ammna = collagen
= Fine CO”C\&@}’)__Fl'lon'ls (kmoegﬂ]:) =re

Both Laﬂm are fixed o c.t. b(‘} (‘_o((agen Ebres |
g&%&h?&f} epith y‘help to Porm sheebs .- 2 enilh E
o o Lpith to ek 3-help rept o g Ly,
. ack as & gieve lo centml (-’a).»saja ?pnu/*r/en [s wions &3 ‘uhj alveol;

‘Bﬁ_ Basa,\_lﬂgoiolmaszﬁs e. .K:’o!n%’ Lubules. the basal cell

I ion Eransporting ce . ‘ |
memb. ShowSPfHVagainafiovw + vertical mitochondrta fo give Energy

Por achve Emnsport ol Na®

Mpaveemes 3

| T e+ e
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L « WL Apical Specralizati
Microvill. PIcal_Dpecaliations. £

y ﬁ‘n&er liKe progections Prom the cell memlbs . ghorter than cidia |
A M. apical ctrcabed (brush) border.

.E.M. have a core of achin Blaments hserted lo a Lermmal wab.

- - -

the achn core maintain its shape v help :zhorl'cmhyvdmgah’dn of
microvilli | A -
'funcl'l'cms: 1 sureace ewea Por absorpé:dn up ko 30 kimen ?.‘Ij[.;\;ma(“n{a[,é

I(:’dngy lulﬂkg

i N aitiiatia

SOIfo’ ; .
Z,Sl‘erequ'lta i E'mn-moh'le cilia)
« Nol true cilia bul ~Q6n3 microvill .
» L.M. haiv liKe processes Prom Free gurface of gome cells .

- - o -

oE.M. Mo micro tubules (nof cla), their core have ackw filsments.

- Funchion : qu[p a]:;SOr/ol'/dW (n 3%#&/ sydl?’/n e.9. eﬂlw’z/‘//m/a.

-———— e

3. ‘ﬂ;‘g:

alﬁ’l. haiy liKe processes W arise From the free boorder of some cells.

o EM. Pormed 9ﬁ a Core ‘9{. 20 PJfQ'Pf“!ﬂf‘z@ G‘f’"“"ﬂfd e G‘P&"fff’hﬂél
T doublels v 2 centrs] singlel‘s callec] axoneme covered ¢! cell menb.

¥ Cembinuous € the loasal foody.

Buchons) | poting push. partidesor fluds o5 ow diredhirn:
_In cells lining upper. resipiraterg tract e~ Fruches vhronchi, mucous
“?mpsdust aala move 't towards b throak to be Couﬁhez/ , |
_ [n cells lining Bllopion tube : brmporé Lhe ovum towards the Uberus.

ghn%\e, et Vong alium that form the tad v& zperm.
U:s thP like vnoVeme/ﬂb \'\Q,\P ko move SPGY'YWX .t
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E.1)
N

| Brwed of 3 w,o..:.wdcm:.w“ Characters of cto.
m,mmw. »IMW,,,.A Hatrix . . i ﬂmﬂommgﬁ .M.“ orl _MV.?L U .
. nclh N . o 1 2 . . (ells are unaely se e
el !Mwm (olagaow Elastic Rebeulor .M,mwmh E@G@ wcmi. kwx_ﬁ ,.wu rﬂ.ﬁ. Gil_,ww M”n% ¢an 1%0.@3?..7.

. g ) | Q.qw%ﬂ ; p&,@n Bae Gled 4. (onnect, supoperl v EB?Q, ?wm:ﬁu,\ oﬁm\mﬁ_. /
ﬁW:.n + Abes 1 +sott §mm,§.% _[h...lm\. Ce _—M_ e Bmm&:oruvﬁm; = Wﬁﬂw.ﬂrm.
1] Fixed Cells : stable population, produced & remam i c.t. & NS\G lived : o
z " F Zﬁ. = W@MMWMWW%W el (2) m:.nhﬁm =UMC owmmitr B mWNm.fqdr_mumu - ﬂLu@,nm?u m Tzh@mwv“
Sike:m b of embryo .(mesenchyina| c.b) - around bl. capillaries . Qrigin: UMC » muml.n,wwnu . m
aleng ther leng axis . | Gile:in all types of c.t. [mostcomman nmmmu. |

in adults n arund bl. capillaries (pericte)

_ in b —» give bl.cells. LM heol cell e'leng processd
L.M.: small vBSnﬁmqunwumq_.MuMpb%mMnnn_m |- boranched cell il w“mw mmwn:”g r.nﬂsm pile L ::nwm_”ﬂ,o i
N. latge, ,ue_m.o.cv_ e' clear nucleolus. | . large ;uv?voci V. o_p.,mn;u_w " oqﬂ.—m prominen m

e .o»m basophilic C. __UM.NW bascphilic mZn. ’ ﬂn%fm uﬂmwo“.wm_.rfm cells: M.

; , - Al « PE- ure o " s . !
EM. Few ocganelles but many Free ribosomey it 230r e omlet 1554 Fe i matic nucleus™ prominsniniciaicg
Funcligns - ro;%.mwmw%@wmm_ﬁﬂ > ). ThHed contract?—y C . rany mit., RER, cibosomes, well developec't

3-smooth muscles  u.endothelislcell{ 2. o Forem, e ey G 1 Borm c.b. matrix .

L Lo ¢, S Smooth S.m.&.mwm\ogm_ﬁw.u ~EFREE a2 w u fPbres.
Rekicalar colls. _ [ dgery | 3 Heslag of aounds: |
O:.@SN umc. | L-Ser® nmmazus:. Factors for growth |

’ : s E X . Y m.mwm S%FIQS of n.m\.?. ot
s mmm\\mmmaa enﬂ MMN e orbcesses . nrﬂoﬁ—w u%fmml_w@\lll_u_w—noww@m_ﬁmm%w"

LM.: gmall stellate shcpe : ‘ Soindle ed ¢ Yew Pro | :
| N. - contral, mounded , pale e promirfent audleolus .| ~Seinele SoBpole basophilic cyfepl
C TMF Tmmam;:.ﬁ . | Fons , m..?; Rewsexs r-ER ,%2. e! n@ﬂ%&ﬁ?gw _:w
P ocesses gotned by cell gunchions, tve L e c.t. Achive g
2 1. ; . 4. support . 4 F: mantenance o iy
I-secrete teticular Pibres =2 BUPPOT Lotiacel. T pamEnE Vounds . L
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%) Fat Gl C Adipouyte) - _ 2.
,Mh UN@C... lipd\a\as& _-:‘ipocste

£  A.Unilocular Gt Celt B. Multilocular Fat cell
—?JL’E—: - white ,a-difvose e k. , - Brown adfpose e. k.
-L-_ﬂ: Larae oval cell (50-180um7] _Bmall rounded cell e small
¢! Lqrae globule of ot surundede Oat o\mplei‘s v central Cowndsd N,
S’m?a‘ tn'ha;fp}}ﬁatuffafm .
"N, Flab v Pengohersl . . | , =
[.bSHuE: Pat dissolves—s emphy space —| - No snanef rung appesrsnte
Siqnet ring a ran herlca . ‘
bg%u!dlﬂ:ﬂt[—, Orgngem’,: J appearance EM. man&?&ifoc ondra wmv/tat«n
EM. ?emﬁ{qu‘,&nmggi Bree rihosomer +8-ER[ =" ) b c&to(:,hf-pmeffgme«nb-t-
ense tnclusion fillihg the cell.: few free ribosomes :
. jows ¢ |- Storage of fab. ' Hen
unchions 2. f{ear?gisu!a?or ; FupeH Heal aenerafor.
3. support organ e.q: [Kitney e -

- k.e. 'Yat Cells do not “divide 'bu;.}-“&néh’wd,
) Fixed Macrophages [ Histeocy
Origin : monocyte - ' .
-gj.ls.?.gcaﬁere(g i o.b. attached o collagen fibres .

L.M. large branched cell o' pseudopodia, so have variable shapes

N : small darK ¥ M‘dngﬂ shaped.
C: Nom-glear, Falc basophilic

| : . vikal stai \ ! blue or Indian inK,
| _g.P_egzL‘.'em‘ e the :tsnsnn‘?gaghoﬂocgtosed oy the cell .

.Eiﬁ-’- [rreau.\ﬁr surfate duu to pseudopodlo- .

- Pew r ER , LJC“.dLVe.\OPQd G-Mangl%mmes rg":j’j" ,Phaapoare{?gfi
+ r‘amdml bedies . |

Functions ,
1-‘Phu,aocﬂtose.y digest mcoorganisms .
2.juse___, rriuﬂfnudeaf:e.d Porefgn bodﬂ gfmt‘&"f to p’\ogogh:se
Lm’ge ?or\ujn hodsea. .
3, Clean wounds from dead cells {debnis].
Iy Aeshw;,h'gn og Old 'RB& n |I'Uefb‘ SF[BQJ’) i

5. ﬂnh‘ resentin C_Q“S ie, brap yioanteall oliaesF By ank i
ko "?Jer‘::\sfnt it t53 |Hmphotﬂmqu & J J g

6. seuete eng3s e.q. co{\a.%enasep ayfokines [important i defena sy
fepair}.

-
P
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mv\ £ hmFMn motile, SQE?

T Free

Bram blood vm_az..w fo immune system, shorl lived b continuausiy

@) Plasma Cell

@ Mast Cll

_
(3)|FreeMacrophages

(41811

g8 _\wLuSﬁuron&?m Iv_nu_oﬂzmw_ml._.

1133@ cells.

Qrte :_ J«:—urm tic Lissua.

[.M.-large Oval cell 2o pm)

N. eccentric _d.Smm.L e' Gart.
Wheel or clodk Pace appedrant
C. o—mm_o_u meowrm__.n e
unstaned areq near the
nuclews = —ve @o_,mm Qawmb. .
,§umn§¢8.: un&owr.___.n maag_e
ussell bodies = accumulation

of defective products of
msr.r.uo_u sunthesis.
.m..g&. of 1*:. mmﬁd\w_ru w\msu i-e. su.x..\
many cisfernae “of rER, well

%mcﬁoﬁmm G.A., 7
N. radiahng chiomatin masses
wnder the nuclear memb.

Fuaction: form v secrebe” antibodioe

—

- UMC

ﬁ.masam bl. capillaries

under epith. of respisbry
¥ digestive brocls.

- Qual Cell e
_N: . ﬁm:?&%ép&&.
ﬁ.u- have “Dmmo»o?:mn

ma:&m., o are
. §w.ﬁnr§3\~w~._.nmzm
stained e' toluidine

_&ook gzo@wmu&.
S:m«mwm qo. c.t.p

Same |
as
Bixed

macmphages

| &

migrated
o

blood ,
I::uc_mr

n_mm.._ apes ¥

small venules

blue —. purple or
lor
m.z. _3..? _‘.mﬂw Qnﬂuw*

“"“memb. b
W:Mbﬂﬁﬂmofm dense

- Jecrele Hepsem m%mnupm,__m:@
“ML.WNRNN.W I..wﬁ_ur,.:;am l.va\nn.on: latafld

mrn_.ma mq.:.mn.vmn.\.ﬂ.mnn:g%.n\' .
3. Pecrebed Easiiphil:chemotd chic
Pathor wattmeks eosinophils
b = to .wmm,mlo.m&mw@m,m.m) e

4-Secreke leuKotriens: —»
contraction of smeoth muscles
of the bronchial tree —

bronchial asthma .
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e T T e s

\on.g\:@.& ;ﬁg\?& '?P‘%P} kor‘m;mew:: negu.lafe appehfe, vibe 1

in the bo
1""“"/"‘:“[‘” fot cells: the mitechenclna contain a protein called

H:ermogemn (& unique martier Por these c.el\s) that ‘14 heat

- UnditFerentiated cells =AM Cs eriaytes

5. CT?armuB cells = Rbroblasts, brogytes + reficulae cells
3. Fat stering cells = Unilocular 3 multi(ocular fat cells .

L -Cells respensible Yor Immunitysdefense = plasma cells, masf cells

leucoﬁte& o+ macmphﬁu fined  free].
KE-xI:ra Ce“u\av Mah‘i"l ernd gubsb“nce,+ bissue ﬂwd =
J,.‘_f Je,F3 lifte, n‘rarqoarenl‘ substonce formed by fibroblasfs .

formed o

- - e e w oo

@_quwsammaqlqcam,g AGs
. I°°{353“haa§e: repeated disaccharides e.gE c/;mdr‘alfm su/[-’ﬁafe

ran
®@ ?‘oteoqlqcans Hgalummc A .
90-95°CHO linked to pin-molecules (107%)

l t"“"(‘ | repeated
Large rotn molecw es(QQ‘V)—mefec/ tof manosacchanc{a_.fba%saa:baf‘

f Tssue Pluid;
Similar to plasma (- plasma pins) derived from capillarves (through pores

?&un A b
3 — broum. “lelwdine blue —y [
Funchio purple [metachmmalic stain].
1 Allow passage of nubrients,y waste prbch.cl‘s bet. cells ¥ bloed .

?-'physical barrier aganst spread of microorganisms .

W :
E&m accurnulstion of excess Elud i the extracellular gpace
Causes : 1- 1 cara\\\a Y perme.ab\(\’c&

2 4 venous Flow .
atic obstruction .

- s WO e v G T s

w2 s e -
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e 93&3

___ White Gollagenous fs

e QT ‘m.r.\m&

e

Yellow Elastic fs.

Reticular Pibres |

| T Taawoa E - ey

|
|
m

L. M_ Wav r_\m:nr.m% bundles for med ow?ﬁ:n._.

lllll

_thin v m..Jm_ﬂ fibres

non- wm:nr.yu.-_mwmm. - branching -
___ =Llolourless, eppear whife when nasmg.m&. - upjpear yellow in fresh section
Stains : HvE: audophilic — pinK (e'eosin) | Hy E — pink.

cm e eme

Zmﬁj[l- _U?..Cn\
Van O@..ug — red

L Orceth —» boroum .
L Von Geisen—» yellow

\

" lﬂm..u this £bres & branch s

| anastomose to form 1&?:?:_”7

- Ag — black ,mm«mué._um...rwl

- .ﬂubw — Tgﬁﬁu_n . “_
(high CHg content)

| f..o.m.o collg

used i1 EM than do the lig

_bu boilingq——

_» Deather

reprocollagen—prycolla tropocollagen =
e rcrtidd cha mfeoained in Eqpie hehie)
n polymerize — Bibrils — fibres—v bundtles
EM. collagen Bibrils have t.v. striations with darlks
bands, that react more intensely ¢! the lead sk

_owsoﬁ.m :

n.oR o.me.w.\.mMn..a:so.mL wm
micofrbeillor bm.s. .

No Flarils ; No pasiodiucty

1 types of ptn - elastin - Collagen type I Wk
I 5 Mﬂ&dﬁnﬁmrrw_zmﬂ thin ﬂ._man. .mﬁm r&wonc:o%g .

bound by qlycapln . moledulest

Cenbtowm §~12% hexose)
ﬁnua,in:nl to *\\ m oo:m%m.m. ..%v

mu?ga. resist stretch, Flexible .

. e
- dest(oy Y accds yalkalied
.-digested by pepsiny brypsin.

- strefch y recoil.
— realst boilng .
= resisf ‘chemicals -

- m...m&*mm bq pencreatic elasfase

Ed

- fankinag

Funclion : Gve 7. ssuas m*asmt. p reaist %*nr_@

~ge .rmm—c.b .w_,.u.,m._..._. city -

| Sipportive stioma . allows

motility of cells in b.m,
. ) _m.i.\ur 7_“0 de hmB\mmb :
Formed .um : Fibrablests , chondroblasfs(in cartilagg) fibroblasts, . R J_a_o_mm '
_ : blask m elssfic art. |  ceticular cells
— mﬂ?wn%wu? w_o&wz wo.w Eu.wﬂ.mﬁ-www*rw .MMMMMGHMM.MMN: elasfic grierles gmooth muscles. |

-E-‘
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c?' COHaSQﬂ: >0 };5 pe

' ’O{iggen is the mosi abundant pﬁm.

in the a‘,c.‘)udq

fise Main Sifes Cell_oF Origin
Tpe1 | CTprper banes, tendens -Fbroblasty Osteoblaskk
i + CE'!&SIL/QS it 4 srgans =TTt
Type I Cartilage - |  -Chendroblask +
%BPB Vifrbmsﬂéoi—;— of eye ~Chondroeytes.
ETPQ‘Y\’\‘ Doese c.t. Stroma of ogans| - Pibroblasts, reficular
QHM;% . muall o Bl Geagile | cells smooth ms. cells|
Type L -basal Yamina of epifh.yendof{\: 2 Epiﬂze/ia! cells.
Exct. lamina of smooth - Fibroblasts . o

EPQ-E s}ﬁele{?an/mfn& i ’ - muscle cells .
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