
.";,k'\' \ 1.,

\- ) -" .4+r r . :Ol-oj f . :dlg-, rlrri A A/A/1:CJJ. f!! eOlo crUtL s-,ti.-i, se! OJ^ji

,'r o'ttil,'f' a& }r, o, oJl-r 4-r il ..,li! {i-Fi ,ciL* o.rt-l drrJro -2.r 3 r-lrs.ijl.rro dsr _,r.r - t

w Q'G
Jclt^j -.ill

an-l -: &J _e

f$ rr" -AJ,n d* ,J-r-) -* l,,r -,,-lu g$*.-15*. jl A lls 6J+ 6l.d+JSdJJS,:i. JJ-yA --+ -ul --., ;*Y --ilt
r+l jil -e

,_J+L,! ellu dJL .! ;l-cl ,.h 1-r t
t5-\*iiil .SW_r: +l_il -.-ll

cJjL :;,S-1tS -r+g -r
t$S cr alr!^ ,rJi.Lir" J &L 0# ,rL^ii clxi jl tjriiil cFs tl.rS.L-,J,i u.r.e ,Ji Jrr ;r#$rf

fr\iJJi r'cr tJsJ+ -r;j 6tlJ.r3,J jf d.lFf.rS .Jtrs g Ul+
JJL Jr-i -r:$ -c..r

') '-l'ri' Diffusion -6
9rii5 rt"i cSJ"i -pj rJJL, 6Lb;liit-, jl d*rl$ J+S-i,: _,u cJ_Cy Jr JJ+J. drel$JnJJS+i-A

Endocytosis --ill

Jj'. -.-iJl

Jr>L -e
l-,r (Terminal Web)gg] Tt J afl! Cr+,bL -/6 a^. u JJ (J,.lJt- cJs*.1 yar& jt d+.ts-?) N\-r r-' "-' 

r'+Lo d Jt+Jl

.91 orclli fL,+l -:-, W
, d\l.gk t^\ -. kJrr:A -a

, j', , ''i J'a);\-'')."''"'*
r_2b r q+_, *\t; egl 4+j orL ;l .sU:L 

"J# 
rJ -e

ar, f i\f-l ;t ., . G,,).
rr^:j .+ fl+il 4frqi }t"i €^j,;iilj^ .sUA !-i ;l .s_rLj! -:

9d,'-.,1 .,4J9l+f st$il !! 4iil fJ.-:. O-)tS t_l tt$- \ . ,.)
I ti,:j)s -.it'
llltt oj)s -e

J,'5 | t-r ''. -. -"t.1^- 'A)

,l'. \\

,r;ia*b .F'r'l*

Pinocytosis -.+

Jrt^.5-r'S- -.jrJl

s-d .r ei :-,113 !! +;1r _;l y1c t+ ;F ,-lj:* -dl

\t'rrry,o.l fdl I-,y, ' ., rf; +, N,,r',,,,.,,., .,
')..u1't'E{ -



.i . | "> t'')'- ')

{iL ,' '-t . ''-'

.,1;j dJL 'hs slJEt

(t..);)-'' )'-''

'/t)tr.,, {V ,t,U:
_2J J-,;lJ 4+l +i; 4+t& crJtiit*,+S (Exiernal

L
Lamina)'+Jt 4ii-\ ,

l.J-i dJral&
i,

fc!,l l,-r,jr9 cbL ts.', tls sl,ai& jf r*&ir* -rr il3l;6 sit a +F^,.t:Jt as1^i .rjs.3- \ y

.+_:Sf -.f
./l+ -J

i;ri .lljr ol:cA ar ,dJ.L, jl
, Paracrine/:.,

%-'/

Merocrine -.,

\ \ r I tr\t
l'- \' ' <_

\q1tr\ '.,-t'))'.--_- )

f .r;l.l tiii b e--: J c#l+ ciqLil .^.j -1r ,ii na

Plasma Cell -.-'
Lymphocyte -. ,,:

' ,W,ffi
,. / - "' rl

Macrophaqe -r
(.rlt .t , r..r. 

--;.
:su .pL.A.r o,t,3t 

"u,t)yj 
.JJl- et$ c. -d.,l-oA

Fibroblast -.-,

i 'r ' Myocyte -.-lt

,i"."Schwann -e

-' " 
Hoipcrine-6

/;';( ',/y'' ri r'

crg! ,-gI.8JJL jt Ls.!FtS- t f

Plasma Cell -..11

'A.

il:i
' I t,

)

, - i..tr

. " a-'

YL'

Macrophage -.i11

\
fc,..l er5.a Histiocyte a-,r-r 

-.r.1 *j ei_r\p pt.rS-\ A +)r -_ ^ly
. - $S.j- Cjy "f*t 

'i +n cS..', ,,1 rii.l drrl_r JA _.-ll

..1 .-., ,r-' r: ,"r",1 ."' '\: f$,lU * dL -e

4r2n i-r-l & .",, ,L jL .+ J_dr _.
1t_21.1 dii.'ijjl 6b ,_,i..,st3.rgl ;.1 \i:,$ &l!,J+IJL jt lfijlrs-t t

-\ Neutrophil -6
{-lt,,lb .rf+f^;-drF.jlJ,a JL6IJI.,-I u ,,

Preprocollagen -.-Jt

Tropocollagen -6
o.rjrS cr;l-cr_ gatrf /f f

Collagen l--ill
Elastic -e

t.t$ cf U,,tijLrlj;l q'CC* LI...al ,,,1g^ tir.ll eiet+ U*f+JiL -tJ JJ+J,r ct!,6j jf .! pfJS-y . ,

Collagen fibrils -:

'. 
I

r*) Glycosaminoglycans --iJl
Proteoglycons -g

..i tl

F

Fibrocollagen -r
frJJ d r$l .riro &e! 4i*iiJ tlrs li.,Un jUJ. J 6JtiiJ pLiol c.rr! jl

Oxytalan -: I

\ .. i..i r

Adipocyte -.:

Adipocyte -6



tcul g;r,a c/.€ &iL,J_,U^ _,rJ -,,1;j ciJtie tl$-y I
US F :l> k :"-,r9 *E t-rri -q--.1 .,r\ c\p u^L- (#c .il5JJ=i ! --i,Jl

dJS 4+;*; ;.r --j:i:i: L1Jy t"r..,.,, i.'rlc 4.1 -3

:;lrr
fJt-o sr cft+ O+ JJ Olilna c;lb crt nr. dyJE dtA o_,pJ jl cry cf r; C+ dtetit+ jt is+^ts-y | './ 

)
cEJ+ :j,-tlJt --ill
.!,rrlJ^.s+* _e

r $s s- ilf otli Jlfli. $lJi Lt' Lsl ojeg d.Ji c,sl+ urlr 4i !-y r , .j
.l | :

JrJr-,,;s JF JJJe _!-_ell

.5j!^ ,.'1. . I cj,!_,rr -e
f ,". ,ii'Lrfu)rhi^ crit+ ,.+t.E3 pj+ *j .r;ljn jl !S+rlS-y f

Jl-Li^.91L orr_,pJ J G-#e+y -+
.,++ irl-dlJAi-l jl .S_rl-r,.+ rlill -.r d* ey csk$! jl 

-d-l^ 
-e

9t-d d ft1.l ,jrJL di jl is_"-he ciit-,, ore 
.r,,..rJ$s 4+iij-yA

li: F-hi AJjl-.!-lr q rlfrr-6+-E,_skS>r" i:it --il1
*iJ !^;; r-r"!JlL Jib q+ .J!::9* St- .9.u=1,t Jl ,_iF 

"skj_,r 
r_rgr -..'

JJJ--:d J^S+jL" J-b ! JJl-rrJ,"sk(_, je._e

t r-i! 5-^ ,sr arj ergiL-,vffi
.:-rsL lilJtl ;r 3-91-rr.r=[r,* r:+_l -.+ \

lj,i c/ drol+ .,rj &l,re tlS-Yf ,n

._iJ u;; 
\

.,"Ut- ;r rljl :..,i .-skl-6J:" rFJ -r \

.,rl:lj.i"n-Yl .gln +i,:r; --irll

..rl:lJ _i_li+_r.9La ttil -6
fdr,*l 6;.r,.a dlJ6i*l ciil+ .r_,,C. _.r.t ,,Uj 6l_l!e jl d+4lrs-y A

r;l-:r ,.r+-+-)l ."'j, ^Lr -,._-r

t ti -r .r ..\$r dr .jtj Jt rslc !5Jrsi _J

.,rl_ll_p.SJi-Yl J '1jX.9l.l 
aj^i:; _*il1

r>

6;edtji:.,r c+b-$,Lg+-,.l|j;,*t lrij clI} -).r Jrj &tJe jt d+^lrs-y I \
.l) ll$JJl -U

' -, ralj.;lurs -:
fc*rl 6f +r*: OtgJ".l ge jl

t'''*l ,cj'r 4? jl Oyt.is-,r: (Sutures) 4.^+^+ 6t+itJAi-,1 O;.r g!..eLi.-l \ .:

,W
;j eiLi^ fts dtJ,si-..t crllrQ 

2q

;l:;_r-,1 ! ct_l$U dil-il J.^ _a

Syndesmosis --ill
Synarthrosis -6

Synchondrosis -.r

jli^-. il;. .;1s -.1

,.tl:l_F ll t+, 'rlS.eb at; _r

.''.,,1 .,;Y!r gjj .911t: -.-irJl



f rAJ s-{,' e$f lt r_r,Juct jl d+.qts j:j_,rl

_l-L r-i_"-u.icc +.rrii -.--r

J*s^ L-i'J !--bi. .,.rL-l 
"1 

'+Sl -r
$jjrj ct' ol"r..U q Jjt-, sj lJ 9lJ6,i*l Ulr5+jt-a / rlSl 45.;te tJl*-1ty

Osteocyte -.: W-.at
Osteoprogenitor -r Osteoclast -6

ftJ^i d o.r;.cU 4-r, lrs s-c a.btrl 6ji jl tJ s:tf*,| 4!ae .! .!t4S,,-lSlJi" rl.r.oA dteL-f f
Endomysium -:.' ': 

Hypomysium --ill
: Perimysium -6/ W

t,r3-, ,"S f.ut& *j 6telsil-r;f.-q pts d,^ire dtbJ' JS_2L. | _,rlS 4-rs,E tJ-f A

cl*#J-lj -!J ''...,, -"' J+iSl -.jll
Uie^-t-li-r ,') ' '-.W

9,",*f y;Stl. /,JrU plrS _;J cff ,Jtt 4JJJ cS#1U cJr.l slls*,l41;e _,1J-i?

+!;-n rj-l€ -t ., .st.( i*" irj rh-i -e
9rrL.A rj6, j)Lr"jr1*, ;.1/tA 6_,1.rrSg,r.c .rlrr: UCJIn# !t_,rtl dy;o 6L{JJL fSr pl$-f A

W: .5jitul -._'ll

J:-lJ tii jLe -r .9r=lJ .5j .-iL: -e
frjl.i s^ ,J.al^ ,;JL cj; pl.rS t ftr..lS OJi Lf! 4l*io tr glr!fi| 1.J- jBi 1J-t t .;]

9l3d ,." oJ-.oU 4.r d:)l*:e ,9.t-,;il^c _l ,J-:iU J.rlJ UJJ,3i+gS-f .

Myomere -.r

Z .ti -.jll
Ml.i_e

-*j J":t .,Lal d&-f V

MYofibril --ilt
Myofilament -6

,J--L .JJJS orrjil :e

H ;l; -r
f,-,*l elrS dJl-..,| nY*:e

.-,,lrl-p ;kl:-,r+:y J a;: -(.,

,!le.l^eJoU-UV4JJI' J.'JJ

u+l3:llS -r

+$!.*-r



+ifr f . :Ol-j f . ;JlJr^.,, JlJri A q/ I 1/1 :C*.r_r ( I ntjJL) s+lu..i oiq riVtgi,*

-rl-r +:-r els jl **.d,.,*rJ' F! o.J j ;: u,oL: r.r:'r1-jq.5-r JF= ! r+Al-r-+ 6+1_5,- Jr - \

f+llj.rr o.ll ;i,,,1

JSJrjlSc-IJS*J1S;^ -!ill
,Jr.r^"J-1IrJFi+l -e

f.-__l plS .,.ljL.SU JK_,,1 ct.:;:.Sl_u rrij*2;;++_ y

.s.1 ^ll1 .-s-,,+^l '<jJ -'.' H&E.g;r^i.<-r-, -.-fr,J+.*rlj;rJlill c-.rj.-jj.=r. _-r Kig5._f jJJjjJl tfrf_J$ _e

tllK .r- rl.-rl y_1 elj+l elS *fi *lj jl .gr=fJ^c f-*, .! ro-rrj :J+j,a .5+ ..1+ .,-o:rLjl- Jr_ f
tn JA --itt

LA eliil -e

!:rl^r -:a l; , il'i:. o rly ;l .91 a-c.:,^+^ JLj * ,-,.,,1 J:1,! f-\A* Jr rFJ .sktK_rl jl .SJ^lS_ry,r
r:j .sJl.l* -.J e:j:jJ --ill
+:l:l e:j:r..,l -r toit.riou-z

\ JJ rJ< (_

f.rS -; c.rSF JA e!* ,-,,!XS_e5.,1( rlr:l Jr 19J .:$j ,l .S+ rls- A
I l. -rz tl ...

-Jl 
.:'; ;15.-rlS3.u9;r -*il!

J+IrlrS.;K _e

1'- .l . ,..4sLr.c jl -\+otf\- :
,q ro- t-irll
\ JJJ.}J

.5 +il= uDNA -6

fra: .r; el+.l t, ;j Jt-c,t jl .-f.-r^ls .9_g( "f3,i._'i
J+.r.9-4 +li --ilI

:l_9^ i^.,\ij -O

-r$r l, jj .J^. elS .$J"i si or) JIS 4i ..lG_r., 1+ 4l.,LL .9ly .r-rL;r .r- _"r.i ;r aS ,_s+_rltili c.rll:<;_ 1.1-,
fJ+l-j.+ .J):=t

k-":jr";j ;r; l,r -iirll
-l.,rn J3: _rS: -e

gli;Y91r .-rj5.*3;5;^ -,-r
PAS .sjyi .fu; -:

La cri! -.r
Lr -+rK;l -r

JrJi-JS -'-'
:.,rrlj5.;I( _l

!:;lS J e^:s l+iJrf(J,.,y ;J;jL" UJJI ;1j
.:-l -r+ei --,
el-rS;4+- -r

;_e,,-\;r5-K -.-.,

;;+-\1:i*i -r

DNA d+;''rJ -.:
*; ..;l: 6 jjl +l:. -r

f,"''ul 5 rii( crC'j ;j Jt^Lc elrs ,J+^ 3 o:L t_l 4+ _,i*i* ._ri! ,-S.+ ,:_; _,1:_ !
r,:-Y Jtjr-,li ktA .tF:t €) , uA Jifi _Ljll

LA {^^a 
"}5,-i 

-r LA 4i^.a crttil^ rlr*i -6

f rii','r 4+,i _15t-.5- 4+.;_l:r Jt.iit-:.!'r *,,f JjL e.t* .1131 alS _ n
t,; Felagela & Cilia -.r' Felagela & Stereocilia -r

' ) ; ) 
, .)'"

.\

Cilia & Stereocilia -.:tt
Cilig & Microvilli -6
,\' '' i;

u\,1 r. t' \ ,. r ri-,



9r;ls External lamina r_5i r-it;tl
J ts -!t9.J{

j)--:c. -r

Jr ;9j Jyl- atS - \ \
.5-Al -.Jrll

, 
''l ..-i, --vr \-

rJI -lr Jl-f^ .+:+ -+
,-Jl -lr :l-9r olir -.1

)

3,1+39 --irJl

& u-\ -e

)9
d1t --ill

&,'' .,L -e

I

fr;lr-1jful q-F 4+$.JL.s_,l*L JAj -tl l:UJ;4 lc jt ti rtS _ 1y.
simple branched acinar -.,r Simple branched tubular --ilr

Compound acinar -.r Compound tubular -6

lJ-: cr}^! rl3'" gL-1 fA .r-,ij .SUA U+ oJc p,lS _2r

,-U: J-lt :rc-iill
.r-61;a :rc -r 4-l+* a- _e

f,",."lJlr tJ AiJJI+ .',.t, Li JtJf+ ,r-.r,,-,,1,., dr" t-, tlS .5l orc.l! O;tA+ ii} *
.+-6-r. -+ .sj:;,ij-"f! D

dL;. -J .s+_rj*l -e

!,", ,# rii qA d.ri! .+lJ._l p j+ ;j Jl-cl jl .5+ alS - ,\ d'

,"' .,\J +$ -.J
.gPl;l; -r

-jj $!a *!, .skJA ,l a1-:3lS c j+ s-r6 .r ,l-), --+)t.!:_,t J:- a5 pericyte gUA

jUl:51- -.: ,.,.,\
.r- "cr^:ll_y -l

;Y;S;r; a-:i.,.1,_2 -r

fc.!^l .S-ri-Yl 
a-5lr jl rii u,r c.r!L .gLr ed_,r ;j .9W! ;l .5;^lS ;

i,. lrt
; , 'j

$y .SL:-r-l -:,
La tlrl Jl-:S -r

Y

Cr. I - t:- . !).',ut r..rJtsrl JJ_HL" l, rijqA *! .SUA jl .S.J^IrS ,t_i.r^
,.',."\1J+rrs _q.r

,",.1.,,J.rj,_l _r

1','' ,l siJJ-r* r',,' sr r_$L JAfu+L elj+l jl *f+.lS J$.,fi .Sl;; C e;^e; _ \ 1

-f+-yt 4i-,.1_,; _.., - ;ls +rjJ _Ljli

d,l,-^i'i :b+t ! r+- -&.,s+ +., r6rr.J(r-rrTff;f i^ *U Jr r o+r^ .+Sj n:t-,"# r.
fr9,i ,-" ;S;t(rl:, Ug6-l, ctl-,r$ -.+ 'r*l .5-r32j!a -.jJl

;r .!5; Li- J .'l+JJ _-ilt
lj+l ;'rL cr+ -t$_rl rh+l -e

jlrJJSl- -sll
&,"'.,L -e

\\/
('.: il

;;15Y -6

Y\
r ..1r .ll
JJJ,trl -rJl

. 4 t,
.tr-A aqJ -e



ft-d .r- rlji .r-r-t-l,. b ! k+-:*ri 1r o:-,.i, o;-.i.r;5 ,-'.,1 .rjll .-r^jq .,+ 45 .jrr-j - y y

'rr,i .;'" rl;l ;;i J;lI' oL^L .t.,j o:! ! : tii: a;+ jt J-5J'- {i^^A _-iJt
r.y.r" rljl j or^i Jrrj tAj[- _"H a+ .r+>j _,-a 1+ .jtJi -!$j _+

,,. .*1; iH,fjili*1Yg "ff :l:: Xi ;35 -:
f:Jb:3'=j liJJGi :,-s+€ cti! $ -s lr r.r, r:lr, ^r*i ;l .j,+^lrs _ Il , 

.

f'::J .r- i32;; c.'i! rit 4r ,+L IGF-1 .fu1-Fl ! : er* _u. tA ,..t_t :_rA elS - y r

rll cSLr l^i- -,.'
a j.1;1 olij -:

cH:j:uLr,-.:
clr;rlY-.1 -r

rl ,l "5_u9;j!" _.:
,:+-rr.'rrS-'K -:

('-. I l.< .l r:!--rul al-\ 3l gn-l _Jl _-5+;.L _rr JF;lo

.sJS q-r^; -.-o.tl

.9-lL "S;'J -6

jl 5+"lrS - Yt

.sjJ+*l 4:i- -.ill
.#l3_d al_rl _e

. YY

ll ;j)ts --:lt
,t5-,l(r4-rrt'_,K --

.t^-jc. jlj ol^c - Y A

| ;j)s -.-dt

-FJ< 6ti' 'i -e

', 
.l

,JU^"SJjbn -.jll
,.t:-lr-,-F -6

fr-lls J-'6;j >-\.j' :*^'O 
1ai3 ":; e_r+_rs-55+_H c-,i! ;: - yA

.g,l$ j:-p -.f .',,l.uy;=1s -*dl
ll OjX 

".

f,-'. 'l .JJ-YI t1l _tl j_t.gf,ij r*:"c.

g;l o;,g^ ,.-r+.t^+r -.-,
.r+: j_9;*:ac -r

t."'..'l JLi* ;j;"-aa .-ri! .sr-_p AJJL^ J.l ;1j ,lil jl .5.+^lrS ...r. ^\e

J.iifuJiLl --J
.1s=K9-r-,1, -.

fr-:.cr o:al-i,^ lJ;lJ,:i-l C..,A! ;r r3.-J^.r_:rr^ ;-tic
.Sj+^i .fu-,;3ri reS-ii gl_f e_re. -.:

s-L-i:l .S;9^i .fu_, J J,;.r er€_r ,9,:+-15_lidSr -.1

6LiJ+ ctl-r .,-" .ri-rt a+ ! - Y 1 .

H&E .sli.^l -<iJ J.5-L .jj), 4*i _.ilt
H&E .s;-l^i .fu1 3 _*> +*i ,;yul5_s4JS: _6

I

frar .r-J J+il lJ ;.j JL.l jl *S+ elS ,-,.,,\tj._l JA _ f .

. , ,"S;jL JJJ r is-rJ'i -u ;l-nf-l 'p5+jf^ 
Il;- _-jrll

rJJ^J-rrt-A a+ C-! -. ;ljii-l 4+ r.i,J -e

hrJl$ JbilJr" sYLil -,fus* l+ UA els .iilJi-r-l c.riLr ;: - r \

Osteobl ast-Osteocyte --ilt
Osteocyte-Periosteal cell -6

t.-r$ .r^ lJe lJ;lJAi"l i--Gl-r 2r rFy )-Uc jl .5.+^lrS.jljtl *S_.,j 
qj'** - f y

.sjlJ:r-,l .9La 4i-"ri -.,' -r!i ,.,*S*r_2,1q .gLo;_;J_, _-iJl

Osteocyte- Endosteal cell -e .,,

Endosteal cell-Periosteal cell Fq

kl,S.;ItjlS Jr rFJ^ 
"gLr!r9j!i -r I .1lS crta a-i^i1-6



!..rS,=-j gSJ"i 
-,11J J-cl jl .S+^lS Jr glJ.:i.-l fJjl-$1'r ciOL - lf

s_:.i .+ 4J.L=l .r.,LJ- .ti J'-i 6_tL ;l -rr
slb ;lj Li- o J: ;lJ.:i"l .gta 4+;y.r+ri --r

tJ^) -9
"9:t! 

r-,1,-2 -r

rii ,'l ,l-rlr!.1+_6_*".g1_2lr --
s:i .+ 4.tl-.l ,.j+Jli 4i:*i.L-g 

6_11-, ,t -r

Troponin -.:
Actin -r

H-band -:.,
Z-disc -r

4jril -!il|
"tS.-:i-l -z\l:

.jl .!Jt 
"SHJL .5<.^A -.jll

sl ;* -s+J-i.+Usl* -e

Tropomyosin --i'll
Desmin -a

A-band --"ll
l-band -6

o - / /t -!'",' ',rri eJ^- flJL;lFr-,l dril.r UTJJLa JtA l-J- rJJ" Jl yj r_r;l i. plS - \"f ,] 1

$l 1': Jr's j**$ clJJta ..gLa !^+-'-!ilI
rii.',+ .9 jL+-l .JL'S q91;l: -t.l ..llr+.sLr -.,,i- -e

!,-,.,,Ji ,.!.1*;),-bc ,.rUA tl3il 4-A Jr ;;j ,-+ J^a: rhS - f D ) i.

f,",,ul isc..ll, I -rl,gt^., ,r^ dS-s-.5iK-l g).;s u;+ Ot^jL ;r: qS Endomysium riloa d.ri! - \.? ) 1

J.'\:-)l -9 & eS,lJi^ -!ill
djur -r1' :

iLiou flv -e

frJl:l JJ^.. *J*{ .rU1J-,-s[,t^)+]^ JliiL Jr ]j J"-ljc jl .l]^lrS - f V

4+'u elJs -:J r"'"1 s--p -ELl-r- r'!G aS ,:=; "9t-6-rL")s 
jl ,rj+ ,JK-l ;)^:c .sklA ;r - \'A

ft,r6 .r^ -rl> -.r"-6-tL

/- -\
lror.ri Ji:: !+X,.li o j+ tlS (|AJ,"JS;L..,-l)i*L_;L"nl .SLa ai*,.L+.1 .rJ-;: I_ f fr/ 1'.

Myosin -.r TitTi -3r
Actin -r Troponin _6

f,"'..,1 C+-- +t',tS,rilful 41,-a. l+ .il-;)t^:c .gHA a*,.rl]ia ;: _ f .

) {b! &$} -i+*\JSJL 4il !iL- 4L:c. Jr -.: .ij ,t+ YJ*^ 4.b_,++:+^ -;L- 41.:c. 
-,-r -._iJl

,"' .'l ) .l_rLi .+-_,r .9ta 4l9l iL- lJ^:"c *.p -: i,-l 1Li11 .J:t- .f$l a_r."lr c-sl- &,c ;r _6



4aU

;...1 ,C*: o_1lc^i

r 1

J Y

r
'lrr_el I f
9

J ?

r-ail

tr
U t

U \

..--ill .\ \

J .\ 
Y

U \r
dll 1f

IJ

r-!,ll )t
J

liil \1
.ll

q__Etl \.
Y\

9 YY

. t1(-_.ll I YT

_+
I

!l

i^
Y'

(--9ll YA

g Y1

ljrll
J r\

q-ill rY
7 rY

liil rY
U

J Y?

1

I
J rl

f.



1 \/\/Y ?:ity (t ot--:L) .+"lj,j, c,i!

f,"' "l tls.,lA rl:_rr .:L-"i-' .,.*)1; 9 oraL^Jir .Slf U,_r_) r;;'{+ c.r-[.;i grrlr , ;li:. o egkJ_r_) J# jl - \

;'rj crl ++ij jl !5.+^lrS ,kjl JJ+ JtS d-ii

,ll-U-rY:i ,JJS*JJSg^ jl orLii-l -.,,
.,j3Jifil :fts*_rA- jl orGLl -r

;'r^jJU -.;
j^=Jrr -:

Active Transport -.r
Exocytosis -r

JA:GL rgj -.,
J3I- r-f-,11S ,* -:

t .skj:L r\q,;l ,_el; JjL i.L- r,:: .,J. _,.- f
fra:,-oiz 

'9LJ

€A1-,r-.sj:^i .fu; ; ,'Y tlgj -i.ll
'F.rj+"l 3-lf J eY a*r -e

3-9-l^3.1 -.-tt
j^_u$" -e

Diffusion --ill
Endocytosis -6

s-l*iil .fb ,*S_l;,r +l-il -.rll
JA o._' _r$! -e

i"::+^';lj
!'"""1 .91 oJ3Jv 4+ -lr .,j3Jiill:-ifu:-,r+^ ;r orGLl .ry" .'iiL g;k*i) c!|:;- y

!'"".ri Jill i-ir s 4+ Jil;'l.r+Jl-: LJ- o J J3L ,,+ rl3^ Jliixl ;Llrr_l-r jl l+^lrS Jr- r

s ;l3.- ,l 5;"lrS ,.i-l (lmmOtile Cilia Syndrome) e-.'SJ,-. .t oj^ eJrr* ! ):! 45 ,-gr_f -1r-'-J-\

.r*"iX .-;La c-r..r_9sc --9

flAJ."-z r r.li9 lJ J-J

.9;l;rl .gla Cl3nc -uJl
rJUj J;3;LU -r ta .5jJJJ-1i1^ lJAj ft _e

f.,iS -; iS,;; JA ..;;i crYl-;il .s_,1_p_H :r f\r+- Jr r +:J JA dJ(-l elj+l ;l .S_r'"bS_ ir ,.*

., Jrnsl .5Ll a.i.i; -..' 'Jgy:;'(+---ill '.,
j!,lJS .gll +i;-,1 -r .jt^).1iJJS:F -.

!:_e* .r- .L++l Jt- .gLa_ltiiL Jl *S-rflrS l=-.;,l .j- +lfJit .SklA ;l orcG et*, BaSal StfiatiOn_ \,
b "j^ -.: t.a JJJJS.-u -.Jrll

-5-r^\Jr-11 cs.-rj -: ._--\., *111|11 .gLA 
")+-_e!."'''l .rc.:. 4" jl .lS .r" J..; U:-r rito,r .-sl-: a+ l_, !! 4.+ aS .9_fu .Eto .}_r+ "A/1 

'

fc-bl Jt:\i.trl dretr JLc.l oj+ ;;J rllj^ _21 .S:^lrS- 1

k+! ;L .r+ J.$_rl .s_rl;sr -.: ;r.,.!5.-1,;U+-r -uJl
rlga ., '\i -r .jful-f.^ JJ;;l Jl++l _e

!,"r'.,1 6rii( ..,1,1l-r ;gj Jhtc fls,,j+L 3 o:L- t_l !.-;* crit_r.9:.u r+,rn; _ I .

!! 4+ ! uA !!rrl -.: klA Jr; -.ill
ln 4i.."A drt'ilL :lr,i -r ta d^^A Jit^X _a

f:;lr ;-i;"- !! +;.lr JliiL Jr ;;J st+S-2r jl .S-FlrS ,fi 
-

..1:nfuJ +i -,r .;:;.f_-iff
s6*r-.t++3;:rS -r Vl ti .Jj)S -e

lrar .r; eL+.t t, jJ dla r;tl^c jl .f+^lS e,r! .slr d*!,JJL 6:t- AyL _ I y

Collagen Vll -.: - -

Elastic -r

r.rl j rl-u 3i> --:
d.ri\-r 

at t','il ..*"U -:
f:;lr; q*;.-- tA .rJ$StF .-,l"!_it^ -)) j)

;j=,!ill J\rixl u+nr-1; -u
e-ii-ril -':

Collagen lV -.j11

Reticular -6

kl_dy jl ,rij" 15.^ ;lilr,'"i _eilll

kl9t !,r;bc rl-e* JGnl -6
J'-Lic jl ,-S.j^lS - \ f

cpj_r> JJI]J) -,-iJl

rrjJl]J -e



!.rr;l: oiiir ,.rj JA,.et-6-r;ll-'.i 1l -i+^lS pbjt ;r b J_*y,_r_f+^ - t f
djril-r+ .J:!,,,-r d$*xi --., .rils ,-s! Jl6.ii -!i1l

_i,,_tu. rLa i,i! +,,.r .ruA * rl$;5,"T,i .JtTt'r5];Hr,f; *;.
fr-2lr 

-,1 
n;= -""

Zonula Adherens -+ Tight Junction _-;,tl
Gap Junction -: Desmosomg -e

-l ';l-s-ly d-l*,r :l ! l-r -r-n .s+l-r, r:)r*=^ Jr-j * c.rt ;_.r d,, rE jr .sJ-ls - 1 t \!s.+ e>.rljC '- I

4-rrl,r jrc _.., ..gj$-jj; _jl 
,l

j-r,c r:c -r .llF! orc -efrrll: Jj^.. cl{ uc. jl-+ ,lS ;r JIJ+IJ+- ..sklA _' \U I \
.ri,il JJc --) g;ra_o:rc _, all

.ll*,,fuL olc -.1 a-t-r-, lc -6
.'^i jL- ;i JA elS ! ,r+t 1A S;lr r-r.3 r'r,,,r C.ri! :r 45 .,+b ,r-liili ,_SUA _ \ A

fq!
eil- 4L:"c -,-r ,-,,1.,,3115 --iJl

&t^-\ -t e:+[-l$l -e!.-',.,." dr|"L*- )Jj J _J+il| .gLl e-\.1++l 4r J+- riiqA dri!.SUA il .i.t^lS r;S,Lc _ \ 1

Macrophage -.r
Eosinophil -r

Plasma cell --ill

ljLYl -r ;yu,Jl _Of.F .r ,--,1 .sln 4+J .j.j t^> J.,.L $'^A ii6L .gUJL jl -j.!lS d+11-r ,-j #^-p r.JJ Jr _ y \
Myoepithelial -.r Myofibroblast _-itl

Smooth Muscle -r Mesenchvm"l _a
els J:L ;l rrei.rr orALL.S-nLJJStr^ ...,I:lj.sU-r.,fj+ JA .r+^ .6! jl ..r;. ,.' 

- '_ iil'
)"'tJ i

fr;b ,"'."3r o;s.r ,-U. l-: $!a cjL .9La aii;3lrrl 1f -!^lrS
Vll1r..'j)s -:,

J-L-\ _+

J- cr*U:i

. ,ll ,
{r I r {'

'tl " ' ,

rar.rar lt .i_,, :jsr ojlrl ..lr:r t$l cJ:J+ kil .f* --.,
frJlr lt.-,j)S jir-, sJ$;j.sUA jl .S.+^trS

eit- +L;"c -qJ C
juj;sL _r

f.\6 ,r; cJsi .sn"Yl 4i"i,J Jlii.L _r.: ;j .gLa +j.r."i,+*l jl *S+^lJs

$j-y-r -ul -.',

!:3*i ,r^r rij oa drrl-: >: ,,:l rlgl 4r rs_r^ 142 O-jJc- jl q5r-lS

, ^'l'i,,1 -2\rr 4r l_

JAJ .=4 ."'.'J jl

.S_rH J; rl r.,,''l -,, '
tfr^i.r-rlrc ;ii -r

t 
- '1. ,-J

\ ).,'

v,}.' '- l'A. '-.
,j$*jK'-J:! -
*l:) -e

Y9
{t }'

i

dJ#! iJ= Jl-j,.i -.-ill
.sj:lS.skltL# -g

it !,U J.- r i .-.'i

-.)r, '.ti

fsF.t".+r.rJt-=; n-2.:"a+ *-rs! 6lU; JJ ,,li* d-,*.-sHAl*
rF *^.,.fur;r r^.911 ._fu; L l_dl .s.1,. _.jJl

r-9*1. .,-" -irr= d-dir 3jL orLl L.lJ-s Jr \-li ;_t+ _.:
lt r_n .(-,_.1 .-,.;- 4+ JjJ^l &,1 jl 9,g l-61i .'-.j.,,1; -e

Mast celt.-6
- Y.

c
\t / .

J ) j\uJ -. drl

jlrJJSt- -.jll
Jp:+i-:"t -e

YT

+ .,)
,: .. i-1, ,,



*11 +1*: plS e j+ S2f -^ JI;s .+JL Os* j5 .ij 'r. .--ril-r ;: 45 Peficyte .skl:L - Y V

!.:i^il+..s^ ;;j.rUA
jtrrJStr _e

'"'"\-r us -r
,"'..'\3-lsi3'u -eill

4+jJs-JJ eAl-ll .+J- rijor d.sl-r JJL 6r|= "rljpL ;r r-9-s3r r-Lic jl -ir^rs JJ6
-a.r,Jl x -za.--Jg

- YA 
'

;Slt(r.e^tlrfx
c. :. .i .'
,.Ju !.54 Jr

O+lfj JJ|+1, JJiirlrSJ< -.jll
It;;j)s.-9Lr aj^l1 -6

Osteocyte -.:. r\'\ i ' Y'

a. $Al fl+.ll t,-.rl *i-,1 jrel-.,

:t!

hi 'lj 
j:lii 

'.r 
i.lL^cr

- 19 JrJY

.r$! 9!- .:l -r

.-:l-rl-P llr i;)s;;La {i,.; -,,'
ul:l_p ll tt a-.,j)S .eLr +Li; -r

..ll_ilj .s-iL)l .9La a-l,i; -._sJl

olrl_F _rlr$t,9La ;j;; -6

!\ \
Osteoblast --ill

Osteoprogenitor -: Osteoclast -a
;: l; r-9i 4+J J,-rr 4+ LtlJ- La ,-,,,).S_o"rj,.l 4tjJJ-Jr - f y ')-

f.:i .r^ :L=-rl .gl 4-;J[c
..r Osteoporosis -.i Osteomalacia -.-ill

Osteopetrosis -r Rikets -6
f,''",,ti j ',Si 

jy 
"-:c. $jL"..,1:g.lG_9',t,,,1 .-,\- - f y

jl .5lolS ,'L+jl ;.:$l *ti.l 6 rii( ..,;i-l_r* t qi-'jl J eli-;;;; J\jiL, _ y\" " $

r-1 ri .gt 6i.,\ qr-r-l :JJ'.r -'--r : ;llir-l ciL /grij -.il
;l:'=r-l $J -r ;l_n_r-l #.;.r -e

'/ a) -,H-t 6JU-l jl -5+ 3lS c:3"i .f lb+l ,-y-;-ts >l : +S .jjlful dr),l.^:c. .ri_Ulf;La ,j
Y:ar

*r)t:c JLA J.;J- Jel ;t;t -,_., ++ .5La 4*p*" Ji$ij _"jlt
.,JUe 6U4 d€ ;1Lsr ufulr,el -r .:J'i ,r..r)-.:.c. .rLAJ*ls Jbiij -e

! o$ :l-li ,+ 't< .Sk-.,,t ,.J(-l aL"c ,;lliil J^r J!! j cL1i ".r_*-l:t\r +^11: Jl rH -- \.t
fs_n: .,." al e-\,S:L

s_d .r 6:L- JrL jt _.: S_91 .-" !_f -.*ll
S-d .+ .#_p.rtA 4Jj rll_9 -r Sr".f oJ+ir J,+^*\$:U +S._r,i;r _6

t-:Urr -fuS+ ! J\.jI C-rA ;\:c .gLr +i:,; ((sj)*:c i9b cr6! jl tJJ plS ;r _ f V

# -.+ .r-tl\ul -. oU

.-9r-l_.1 ri_: iL: -r Jr-l_l .Sj.jl.* _e
!,-',,,1 .!rl. *-r);c .gWA gl1'rl aa Jr 1;j .-,,1. ^ q^-i plS _- f A

rii','l ;lrlr!.J*-Sf*.gl1l:.rK-^a -.,, rii..,A ;r.io.9La +i,-a JlJlJ.jK^A -._jll
.rr-r- .r 4J"Ll s+JL: 4+ !-i e _,'l^jt *i"a -r 'li. ,n #- .SLa JjJ*tsJ*^ .51;b ..rK^a -6

f,"''.1 tlrS ATP;t o,+ sjli*l ;);c .gLr ai:l; Sll S jll.J5r dt;.r sr>Lr ;.: _ f t \



OinlJSli*i -,J -Fj< -.Jl
*5 r;ul -: ,', io,tl( --

. 
f'"'"'l e*,:j e-r!. rl:S (Muscle Spindle),.rr).:c .gLr .S3r rJJo Jr 

"-: i., *

I ., ,, , , J ti'i*r tii 't irs! jl ;J*F cgl;lr -',' +!.:"c y :-,1t1gr,r: eril;: JJi* -.illLl ./\
tiiwr ;lyl, -rL-cl .91-21: L;ii -j +L;c +i .,S,.r.r ..U;: {-rta ai^jjJ _6



4^tl
;...1 ,C*: o;Ldi

J \

\
dll Y

- f
U
.ll

\--31 | i
7

I
J

? \

L-ill '\ l

!J
.\ 

Y

1r
(_ \f
J

-ill \t
!

J

a \1

rill \.
.jil Y\

J \\
U \Y

J YT

J

'll
L__ell Y'

YV

U YA

Y1

i-3ll f.
t-l r\

J rY
U rr
(J rr
.lr

!--lll r,\
Y?

.ll
t--gll

U r1
U f.


