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node)
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Contraction begins

[] t= 180 msecs (at apex)

YA




Ol ) A (il Son 05 S - sb L

O S e 55 Y & 7

Rl : v X s o o5l

X éﬁdgb«?{)b

N
O),')TA?J_).}
;,...l)iéng L ‘ X S Boslgd
ey O sl g ) ol
Jgudoo -\
05t 59> lylo rcwnl, =Y i gl o,

H¥9y Oy S i =)

e 55 s Y |

va




Ol ) A (il Son 05 S - sb L

3,15 00 (o5 1 s S =)

b Jaio slo S

2)5 pday 351y Sy Y = o S |
30 rdny 057 i kLT S Y
YL 0, 997 9l i Tl Sy |
lo S0l -V

a5 by ol 995 sl Spelew S p-Y

B 3, 500 0 (195 (S5l 1 ALT Syl Y

lo (ot 5l ody) 997 ol it (sl Syalew =¥ |

S oo S olf oyl5p0 43 |, STy (odio Slge  LLST (slo 55y 55

daabobej}ﬁ.uow:u_b&/@%)o—\§

Ftl e slo 4z y0 -1

o oy ploo (v g0 dzm 0 =Y

3 P s 0055 2 53] S -

(e SyP g0 Syl 520 Y

ol slo 4z 50

(s slo 4z )0 -V

8% ol 505 46l So: aiby -

gl uiliy 00,55 Gug (s SSb =1

LS o oI 1o dowy 0 plSiis] 4y 45 slisy L =T

o ld slo a0




Ol ) A (il Son 05 S - sb L

EASN - v ]

9ed (o0 o pelos b o Gl Sl 95 bl wilo Jlie b (g0 A0 4|

05d g0 Casly judoo dy Cuwly g G 595 CatSTl pilo o i s dzmy o ST

Bgd o clf (slo o0 GASGl oo 57 by ST

3 b8 3] s 5 g p0 sV AT (slo Sy g (53,9 dilaS 50 aiS

3

5o el il 8yl Lowits |y 047 435 LLST Syl 1 2T

o (Y 5bog dibiodtS )

Sl iy — (ghdoo (glo dze 0 Gl iy &y bgypo =V 2 ol (sldo - ) ‘

W9 o Olowl b Jpw £945 40 =F|

T

DOgud oy ] GXao b (gl iw Gl 0 1 oyl sldo -V - S slofio

ol S5 s (5lo gy ks s g Logypo =) |

Cuaol gudly 5 0535 ol =¥ | 30 (Sl -1

g oo ot o Lo Jaiwlo £905 0 -

.4.1.&34! °

AN




Ol ) A (il Son 05 S - sb L

i ey [6] Ay (eligy b 20,05 - ) |

SWig/odl (13,4800 pdadgy (3,07 ) L5 Y -F |

ol o6 (gl dzenls bl -1

(e dSl)oSTy0 (o] 42, (okiney =y Sgmmg —F | (o] datrlo ) IS g Vool 28l Lzl

&l azolo slo 3l oo ae slo 4L5) 0929 -1

9«&".35.4’9‘)})0 odu‘fzf&-vw&.::x cﬁdL-’

(4ol 49,000 Jb’,uu‘i -

Sl A i sl dzey 5 LuSii0 4 by bl —F

Sl 352y dolis] olis ol dy Mo i 315 o g Ao Y s 2SS

Ol il slo dzey 0,0 039 b o llin] idiy Couw] pSmo (s dismy b £455] (6 S L] ST

el (0 sy ol )l ps ey iole 44Y Hlad (g posd ClSo] ST

(RS ) aald ) s
(AU (2V)aald S9 e

| Aalili) dewS 1 (P9 A2V

(2ASsa) ) 4nuala 40V e Y

(AS sail)dals &g a1 2 AN

AY

lB o ) gua sla Ay




Ol ) A (il Son 05 S - sb L

Wiyl Lhzs opbico -1
i (o)LS" poli sloumly)os i &0 4 -
il sy il - _w@";b b ‘;[0‘5.531;

Aitd (o dungs b G logac —F

Kolin b (siudoo —  pwgiw 0,5 -

30 oS b (o — gjpeloo o5 T

- i gole 45

(2999 5! 05 oeds2)S e slo)6 -

90 o s olus $lo)b-Y - ol ) dmale sl )b -

ok azmalo slo, 6 -1 |

S I8 g Syl Sy diio i g Sy julod Ly Sty o)l 0 =T

s idi Jol 0,5 b s Sialon. S 1S ol olow] jo oy — (g jdos 0,5 )

Sl JF o) s dzy yo e o dholidlyg Cunly fdas iy oylpo jo -F

AY




Ol ) A (il Son 05 S - sb L

W o Jitia il — Sielod 0,5 by Kinling 0,51y S o) et ol =)

085 g0 451355 yog0 0,55 b oS iitaad Yo Colis s b g0 oihas s sloyb-F L bl ST

295 50 &2is o oy ol Cape Bl 4Y U ol Syijhoky 4male sla) b -1

At (5955 4395 b (IS SALE] Sl SIS (i g0 g0 ol dmeale slo)l daniaiSi

ool Jomgs b slasg lyzlaf 4ils +/F T 5lo ko =17

L e (1o doyy09 U b s ploo slo a0V - oger Gl -]

lo yh 4 Lo ploojly /o jlos wlgSalesi] 555 39,9 -1 |

ol 43 +/) 5T Hlo; o =1

Pl Sl ,0 oy g colpiwl Jl>,0 Ghas Y

ditws jb by — gpelos lo dzmyo - - gpdoo Sl T Hlys 45

Lt diwnsy | s (Slo A2y 0 - F

St 5o B ol 4 |y ieloo 57 oilandl -0 |

Gl 43l /1 5T o - |

Lt Sl il Jloy0 Lo jdons -F

L iy i~ ghdos g Gl s glo a2y j0 -1

293 g0 215 o gl lo 555 s 3y ol 55 -

AY

il Ll N




Ol ) A (il Son 05 S - sb L

g/@,éw‘j&“x@iajodéféo/‘.w&g_.gls“ooaﬂ_a-)

s+l 03 (a0 g ige Jolge b oIl s e Gino ¢ iy jlug SS g =V o0 gy

Cawl 4280 40 Jidd) Sgu> g VexVd = col ] Jlo-y0 -F

9d oo b G K 5l Hbys s 4o Jc&a/‘f'}éjbia‘;/ey).éw:df.ﬁ'

o (oo b Siy2 9y O CCy 993 (o0 )15 (395 Ve CCs0 jl (g0le Hlbpdpnys iS5

AD




Ol ) A (il Son 05 S - sb L

Gl i i b ol S 55 SN piomio ylot - ) |

Sl Uiyl S b 500,157 2T gl ) oS o 0l —F

dﬂw@wﬂ&ob&a/d[v}d— P > —,_\
393 o £ losilas oLl o] 4ls)s-F

398 o S lasdao oLl Gloj 0 -1 QRS zao —F - 0w e ghool gloil = () by S

lo oy i 38 S5 R Jooliv -F

g g0 Cod b oy Sl - )| T g )|

et gogos Syl £9,5 o] 2 40 =T

sﬁaa/g,«@'s:w){wu%ﬁ'j wujjg‘)i,a[?u'/du

li ol b o JI5/-T)

loyig)5 Sy 97 0 JESI -V b yaalisl LYo

sl 4w -1 alols yials

i glo dzmy,0 K by ojo 95, L8830 b yus g lts ORS | iio glis) 2o li8) 4z

el g i b ol 25 ailsi QRS imio £lis)] talsiazss

b (o ISl o155 el Aol b Loy i o £ 425 |

B9 o odeid | g0 UL 40 ld pgo (slho ST

Wl o b sl 5 azmenlo sl 425l 51 5025 ply ay% 1 iU T grpo aiSG |

AF




AY

P
.—/\

13 (50,592
o/ AS

L das Coxsg

(c/Vs+o/VS)

J s Jomwls

ool Camdy
(/Y s+o/bS)

Jos Joims

Ol ) A (il Son 05 S - sb L

40/\5

P
1 »_—/\
1
I
H
o/Vs 4' o/¥s £ N co/¥s
t il
1 ]
J 9t E Jeiwbbo E Jesbo
: :
] 1
Jeiwb o E J ot E Jowb o
] .

/
\

sk

o/Vs

Js—"—*““—,‘,&




Ol ) A (il Son 05 S - sb L

el S5 S e ghoml o ooy

Figuwre A 7F—3

Sideamrmm capillaarwe

Diamgraurm of a tissue unit area for explanmnatiomn of acute local feaed-—
Eack comntral of Dlood flow, showimg & rrraefarfer ol passimnag th oo
thhe tissuse amdcd a sicgdeaearrayy ocaedfili=arys weith iTts orecocaeo il sy sodadiraacefar
For comtraoallimg capillary loaooaodd flowe.

AA

iy n (6 plail 4yl ) 155 2 o 55— 1

lo a5l (55 Gy Olse Jizi] - )

lo <8l o 5% Gz pebi =Y

Al il i 4y )y o ol 55 ¢ Lo Sl I

b 2lié + 00l (5,45C00  iidgy bl S 4Y -] ]

Sew¥ b HluwisS slo st Clo dmalo i ileo 4Y -V 280 LSlo -] )

SWigy b2 o 4Y-F

lo ol 4y ljl 5 iz -1 |

9% Ol (Fiwgg obw/ =¥

> sl S,

Sl Shpe T L sz slo S

— b SE

S L7 a5 Lis ola) o —F [ o Slas b Lidi-F)

398 (o0 i Oyl e ] ol )] Cpol5 - F

—




Ol ) A (il Son 05 S - sb L

s pli 55518 457 A5 g0 3y (5)L2S o Ty s 010 4y (57 ipd oo adio o by gl

A4

Ligd (g0 fF SpTy yliew bo S5 e Slleil pgd (o0 190 ] 40 4L

A 0 585 G Sl (slo TP sy (o (5lo STy pus diile o S5y pdny S

A g0 Ozl |y s 5 0l S et OLES s JL2S )

iyl b diloo ji 55 9 0 S o Sy s ST

Fow kayors of smooth muscko Many Lyyers of smoosh musck

Comparstive festures of blood vessels. Sizes are non deswn ro scale. feerr: Lighs micrograph (enlarged four timet) of 3
odistm-sized arery near a vein. Noee the difference berween the two vessels in wall thickness sad latnon dismeser

cear olCiws g gy b o o i o o dzmedlo gy slo S g0 - |

039y 9 31y 90 0l ¢ b 45 1o ddio glo S a0 —F L o Spg0 £l

Sl alse 0. 5o o] jio iwsl slo Syso —r:

5 90 E1951

A G Sloddio a3 9 3 Qe
Al slis e @azonline g <=l
JUBT s uy —_ V- =g
@ \\‘, o ‘\) \
\\/ = a~ \ S (5 AL SLis
otk w5 I ol ot DRSS

ol I g0 £ o A

D9 (5 D (S R0 — (5995 e R0 ) L BE i § ALAE £1931 ¢ Ainod SIS ¢ 333 03932 SRE 3O Adwigas I 3390

D 310 D959 Aaig yad 9 34D 9eatd ¢ LW o VIS 9entd Ao 33 5 L3939 (S OAE LHLoiS b ¢ 3o (SS9 39T (S AT ¢ AT (K3 3L (S 099 3O 410 Adio T 90

“O515 3933 (5945 9P (5 oS g FePoeed Aile 33 3 039 30 SAE (i g Toduiwt SRe ¢ (SaLAT SuS ¢ JLls ¢ BuS 35 . 3315 (5 5eS Tl 5 L I Jige et 3O il jeew T yige




Ol ) A (il Son 05 S - sb L

i ol lo oty sl Ty g L o T

il 50,5 s G il 1S s Jlxboy S b sl Siypo 43S

a Continuous b Fenestrated c Discontinuous
Intercellular Fenestrae Intercellular
.2;;
@zistpayam 2
Basement Nucleus of 2

membrane endothelial cell

J}J@WA/}& C})’} 99,9 9 @/&”Ka"@:‘sﬁ ‘_;b ‘L’f.‘;é L%/‘&JM ‘;b Jﬂ}d)s’ .'43.6"

d.&rgo Jl?g/b S0 —‘54'}5'4‘4 fb'u'jj.icd,d Lwgw ‘5‘[@ Jjg}o iy

o ploo slité 1o [ i diblio o gy slo JoLos s 5Li6 pp 0gMle > diio (lo Sypo yo i |

5l 392 ji

ol iz i cusyo slo iy o 45 Cuwl Sy dblio 05lbil yuii] diwg iyl slo S pyso 40 - ST

.&U;'Jf‘;d ]

b oars sy oo )

o Jslw slié ;] loaecd diilo (solso JLiii] -V — Lo S 90,0 oo Jolbs slo 59,

Srze ol Geodlioj] il -1 5] 0395 Gy -1

gl L8 SNy (95,123, Il Cmi-F
LS (g0 g8 lokoSpiind s 515 ) e8] b 0yl 5 O 2. CO2 caG ]
(=0 (slo utin p)ipds g)5 575 Aiilyi gad 457 Sl (§0030 jl 53l (55 (o LSS

.c:uu/u.f)’.g}o P99 4":‘.“’)/)“:‘:‘:"' ‘sf)’._l}.o ‘jj/‘to:u').) ‘)}5)1‘.“..9‘ i

] Sl Ly j &5 Spr0 Jobo y0 (g jomnl] jLES 4T ]




Ol ) A (il Son 05 S - sb L

Lumen
Tight junctions

Intercellular
clefis

Fenestrations

Basement
membrane

Nucleus of
endothelial cell

Red blood cell

‘Qé L + odu‘fﬁ)&‘d‘f&:vx:u.&b 4,1)’—,-~

T

LS sl 423, olyats 4y Sl il el iluo 4Y -F

(s28b Lzl -] )

SYgw A :‘;?)5 LY -r]

b Syalw

0,5 sy A gl —)

o)/}_{dp.rc:wjlio-r b‘;j‘.gj—r;

pS by 5% SL8 =T

phls dies 997 <5y -F
.c.:uu/‘fzpj G5 le efy)‘w)‘) Lo/“.:uu/cb/}&} ,06/.[& &f)ﬁé«uujjd UP c.:sr)> iy
el o 5555 eyl g sl Y i

b6 55 1 305 535 ol =1 ]

&/ dzmalo aali-)

SHeS Y slo azm,0 -V | Sralaw 97 B35 p fge Jolye

Upww duandf  do)Lis -

0




i oo 4 ] 39,0 935 U 3y5] g0 L5 sglome (5lo Syl 4y UC slo dimiale L : 42T

Ol ) A (il Son 05 S - sb L

o b 2 Y di sl (slo doy j0 i dilS o0 0y JLid Spalew 4y U] (slo dzalo Gy ST

W) 525 4T Gl slo Syplw 430 (575 LY (slb )0 T

gl o b i Coons dyg Aiiitd 48,025 (2795 LY (glo doey jo: 4T

ay

s

.d}.w

99 g0 Olomy] b5 S bl (slo Syalw 10 iKoidsls s Ol dipuws duandS pe> 00 I 40 18y ST

98 sapreio ol Gy 4 355 Sy frgud 4 5

—

TUNICA INTERNA:

Basement membrane

Internal elastic lamina ¢

TUNICA MEDIA:
Smooth muscle

7
el |

- 7
l' External elastic lamina !

Basement membrane { |

(c) Capillary

lﬂ 0}},-’

Sl =¥ | it slo plail -]

ouged V| S gle o,5-F

—

t-)’.‘?/

wsﬁéi—f_,

s s )lxo - i &gl =Y

bo Spseg i slo S Jolid i slo S -F | (i slo 5, -F-




Ol ) A (il Son 05 S - sb L

iyl idi bo d‘?‘u}n.o./ *Jy"}d ‘_,.L‘J‘;[@ o;.w'[o.é u.a'.d(_;b ,o/ul.f/d.o.é AsG |

by 955 o Sy (51 095y Syl 4 o 90 3 ctuwshyy o (A (Slymo 99 LaussT i) gylo 4iT

ay

b g0 bylio 57

B3ty oo ol Sy julod b i Syalaw 5 oyl i gylo ST

.U)b L’.?:LLA/)L’&LA ‘;L‘./‘;[é ,oLU/j 73 o;.'d.fo_,

a}"'#o&jj)doa G’—'bi?'d'b‘sg)?‘/&/_,_

s o clb fro 10 Spge ;) odds g B Olse il 5L -F

o uﬁ-&’o&ud ul;le

it) dini —F

lo couwgid yizlv -F |

o sl Ceand) 50 4y ilbys sl ol JLiii 10 (030 0 Flygas S 4 (A (510 S g0 T

Lyl adi

.ojbj/)joauggayﬁ,w&ﬁo)b%wﬁ‘ﬂzb Y

igd (oo 0o Gl S (59,5 009y bk gl bl 50,5 Sl o jides A (slo o) AT

/

Lymphocyt

=77

/" Interstitial
Interstitial
7

fluid ~

I\ _ZZ cor!nective
L tissue |
) Blood —= 7

capillary




Ol ) A (il Son 05 S - sb L

057 908 oo iy

Ligd o0 Oyly b phasg b jdoo 8, g0 dy A pus p) Siileoww lac/ -

b hasg g0lo 4555 sl 0,5 4y Jlaih( o oSl ) Seileailyly ol ~F [ st iy - |

Cialod gz siio g G fuasy bl oisS” KinlanjS o 1

8% 3,55 s ol
o8 00 90 Siali8ly lb Gbys olawic g5 yLas 238l g ydd ] - )

M i gl wlio 55 i 180 )9 T L (Fgey92 pekii - T

s lad 2ally b Hbps olusi j2als i 5 slo e y90 -1

gy peliy a0e CO2 A, ouiss” ol olpo - )

lgsb o s7 ol (90 peli-T

3 jeiog ool y92:lgT) (slo ous S -F

S slo S o)l 59y 5y Li5 slo 05 - )

|55 L6 L | ulSe sl [y s - F

2555 gl Py i pileand slo 0kiy ST

g g0 0 55 cogar 0SS5 olo S5 s 0)ls i) g0l Blao ) Lid ol oy S Al

w}ﬁwbjﬁ}nuwa% gfb“w:d‘ﬁ}o‘;wg/cfl@ojwjgﬁb‘x&éﬁﬂftd,}o:w

af




Ol ) A (il Son 05 S - sb L

(s lad Juals) 55 jlad Ofpuis s (5 )LiS slo 0y 5 - )

~ lo a.b)_f&,au”clc

s s CO2 L2lidly 3T Sgua lad (slo 0 51 |

b )0 (FF e 557188 i ¢ ) Lt5 (slo oS-

-l ow}f&ﬁ“@ﬁ

‘;s”'.‘c.bd?)é ‘;Pﬂ)ww:dw 6(@ a..u‘):f—r

Dorsal motor mnucleus
The vagus nerve of vagus
(pars 3 tic)
decreases heart rate. Cardioimnhibitory
o /_ Carte

Cardioacceleratory —/

center

=
Medullaa oblonmngata
—— Sympatheaetic l
> truni
i ganglion

/ = ;= D -
\» = 0 E ,—J<,, (,/ e
o Thoracic spinal corcad

Sympathetic trunk

Symmpathetic cardiac
Nerves iNncrease heart rate
and force of contraction.

Bl o arasympathetic fibers

Bl sympathetic fibers

Bl iesmiro e

Ficgasre T=E_16 Autonomic inmnervation of thhe heart.

O st 3ay90 o ) 45085 o g i ) i 4y (6l 00l Sl lac] (Slgi] i

0




Ol ) A (il Son 05 S - sb L

BY

(o oz T~ 17 T /3 =)

lo ulosols -V | 255,y /Y -V (Dlig)lowdly b milo iz~ ]

st V| (Sdnog M olgo 4 ¥ Y
Fj.?/
RBC joydslo 4w 9%

—UJ}"‘;[@ bé—f

WBC Ldw slo 4.39;—"_ Fdol> izt -]

PLT beméébod;— ‘5'/4.2'.54‘4 Ql&ﬁé‘—r_

diiwd liss 10 39290 Slpo gl dlasi/ o oliyg g lo g1 dodnd ¢ 0,9) diilo 290 Olpo ST

HCT Ay g5 oo o I oiles bygy 497 ¢ s (slo ASl ez do jo dy i ST

Aigd (o odolizd il 45 dituad 95 40 dpmge sl utin sy ol SppolS aiST

olye izl -1

lo 45}y bl olag] ¥ | 35 cilly b 2

Od:' &Lodmﬁ.ﬁ‘—”

Ol 39 o] Sls/ - F |

a5




Ol ) A (il Son 05 S - sb L

iyl T s oty il Lo > | oiony iy (o] LS Limy ¢ o o T ST

LS5 =)

b -V i G900 =)

Ol ia -V | Ok izl 515

o8> sle 45

59l 5lo 45 pndifly s fyi i, Ry 5] s -Y

— ok slo i3l ol Shs

b sl plyil adyr Ul -1 |

Wil o]y lo Cowgid @ gudedd glo a5l -

L o] ol slo a5l

Wiilo o |y (o7 slo w5l plo ioddglo slo 5] -F ol a5t

iyl s 95 PH plisiyo b g0 Jisdly cnder b 0sl5p0n oo 4y Lo 5 )yplS el - 425

O, i 95 oli 10 ¢ Fel it ST

ay




Ol ) A (il Son 05 S - sb L

pSbllpedog 595 -1

Sog 5o V g (54ad b Sos5 o5l - sl 48 slo Shs

At 58 Egby oy -1 o,d

Sl san I o 9 Soliil LSl -F

lo 5 o LPH oL 4 o5
ls i )] o
r

;r.@"“‘glzj[f"/li’.‘.f/-

oD, S  <bema—-—32tL >~ _ 1==_

o o il o )o G sgus iy, lils Sl o, V10 95 o) (slo dzmsS sor Lawsio S

*

.w}w

aA




Ol ) A (il Son 05 S - sb L

gl
398 (50 0555 S 0 slo 45 oy 7 oo
w8 nlil Jol> ol ! o0 el 5 03,0

ShAialsio 4 Jlisl - i o -F

38 o lp8 00lizil 8,90 (silw 95 40 0,l90 Gzt jho 4 ol Jitio ol g - 42T

ool os -]

(B oolyils jl soliyg so99) Silpd sl =¥ (= (gl 55 sl oY Sl

B12 yeoly -]

"’}“‘345“)‘)'5(5-[” %;JMWKw;«.@ﬁW/JM:&S‘

il slolié -1 ] o Sy b Sl =1
S 099y )0 pSddsi =T | Cudys ¥ —
g

b oiare S st -1

‘ 7—,’ L M}E}-«.@

o] 0y LT £4i50 G (o A 423, Jlgz i sl Y

19




Ol ) A (il Son 05 S - sb L

i b 05 A G (Gl o Coawgi - )

- (Comslgi ST 4l gy -1

ey sl Ul b teudtiz dzus o LSy ,557 ) |

oped (slo ol towdss diwn :lo Jugil -V - (ComaglyilyS) I il -F |

by Wb b oo tewidgo diusile fdei it -]

digd g0 Jkd (o3 0)8) g Slo 4 (95 I g0)% Sl et Lo Conopise T

: Eosinophil Basophil )
Monocyte - DO 510 SR D A i HO A 9D - ‘-’Mz"“f‘s

5L (Sl L Sl Al R 5 (USS Gho)

o \c‘;}_»

Lymphocytes Neutrophil

oD D> Adntd (S 1D

09 b sl 4l

Wil Copasgy 5 [Co ol s sl 425l ples lalei =1 |

—lo 00,8

ML AT e diz L SKiTy e Al&f/‘j«;)o—f’

LS oo g 40 Oy Wigd co maz 08 490 Sgdze (slo (s i pisF 0 =1

— Léod)f

At o i Sl 95 sl iy S5 by Slpo g il ks slo 55 pisF 0 T |




Ol ) A (il Son 05 S - sb L

\.

\

ATA L-u.-j dh°3§51"°*:*'-:’1-,'

|
saggon o3l e

ouasiy Vo uagy

igrd —p B bR  s o ca, v s
(43) PlhBeS 5 e cbasl &

..15":.\‘_“ LS\M.L"‘ azsd gus‘v

Lol @Y i) Sz 95 olind sl CA ag K uolisg 092 - 42T

ty iz LS G g 45 ediZands o0y ST il (oSl (glo utig sl Lo 00,8 42T
A5 o a5 o) s ez 5 oL




Ol ) A (il Son 05 S - sb L

Ol 3 3lge (5035 40

...LJ)b‘.slu.v)‘,o.?;wcl,v@é..ag’;g,.,....v'—)~

i o g0 e Jaimo g Al Gy Olge JOLT Y

L)l o5 e 4y o Connd =17

O e yulad Laoes b dei‘éé)/c;)éﬂq—r_—

- gl sl ST

L ‘5'/4.2‘}'6# -r

il

JuJ/}:J e Cw] ods ‘-’[?E/Ojj:x‘ .E,‘auj lo 454 o d/}o 4]&4«» S 40 csﬂb ‘;Jb’j‘[w ‘udL-’LJ

iglad Sk |y Wy 0lgo 290 5 Ml (slojlo

‘5.3)/,:‘0)4}—1‘ Uﬁd)f‘;[oo[f'&ad

JbosF A1 o9 048> b pyl =Y

r _ d}éu:vo)fo[f&dd—f__

L 95 50,5 -

Jﬁwodzdlﬁ&c&@/dﬁ[odb’)@o‘sﬂ)d—f

J}‘Z‘:‘;o a)/ﬁcs.’l‘“ 0 pa> é a)b@o)@oja‘;..’ukdfy,é)/y/——f

A5 o Ko o] Sy o 4y sl a5l -F)

ohsile 40 Slse

0,5 dilolew

-/




Ol ) A (il Son 05 S - sb L

Red boring
sponge

Encrusting
sponge

Osculum

Pinacocyte
Choanocyte

Ostium

Spicule

Porocyte

Spongocoel

Asco

Finger Variable  Tube
sponge sponge  Sponge

q -
<l ol
* . .
lae old ol >
e

ub;,b Lﬁ.&'ﬁwbﬁ d/}o ‘_.ni?)d a)/J 44 ‘5'[6 J}LA iy

r s
T osculum

Excurrent canal

Flagellated
chamber

Incurrent
canal

nold (Leucosolenia)

olows amg 08> S sl Lbc..o....»l e

Spicule

o awl glgl

Osculum
Incurrent
canal

.J.S)‘o 0 ya>

VoY

Spongocoel—;

Radial canal




Ol ) A (il Son 05 S - sb L

et 9y S Syl 1yt -1 |

lagjby opizyo o 30,5 g dato Sllaiil b o5y)5 deS SI3: 520 nse = (s 0 i

.g:u.:/o‘);.ﬁ'}did.lgf/j} f&)’@wﬁ)/}f@eféb[g&.v/ éjb')é —r;

A5 oo KaS Vo ol Wl 4 b O > lyeile ulyo ST

Ocellus ———= N

f

Parenchymal muscles

Longitudinal muscles

it
|
|

Dual-gland A
adhesive organ Parenchyma Intestine  Pharyngeal muscles  Nervecord  Cilia

At ool b sogas 0pd L6 gy (olo o5 ST

Al 3 p slos o) gl (b AT -

s ool > ylieile 25T : 4T

V- ¥




Ol ) A (il Son 05 S - sb L

9 (oo o (51 ) slo o5 wiile gl yries yo -1 |

I 3929 b B o)l 5 SIS Vo) (o) oS e dholiyo - - pogec opix b pyl

S o S Sy Jliti s (] ) 5l )5 50 45398 (s (prrlojl I

998 (g0 00 LU i sty bl lii e o 40~

ol oage s |y ok s pilog chih 35 A ciilpon pli 4y oxslo L0 T

0 g0 S o 4ZL b e ol y05 048 £ o Syl j] idlyan —F

ls ol g -] |

O g ol S Uit 45" sl 5 dey 3 dilio g0lts (ol ol dly) ol —F

T

igd (o 2o 0pi> b st )l b S Gk ] iddpen -1

— Ectoderm —_____ ,

— Mesoderm (muscle) —_4&7/
‘ /;;/

__—— Ectoderm

—— Mesodermal -
Parenchyma

L'\ v,‘» .'_‘ organ
(mesoderm) s ‘\. : / I NG

L =) i
T T ONSCIT LI LLT

ewaser® Mesodermal
Gut (endoderm) peritoneum

\\ Pseudocoel (from\ ‘9\ -
Coelo
Mesodermal \ blastocoel) Gut (endoderm) — ‘K\ 4 &
organ /‘A’ )‘f%\ |58
< O

u.‘}d ol

Jbos*

o8> oS

\

Y
\\Q\\\\
\2Y

( [
x‘ 'f

I(
7

Mesentery

Acoelomate Pseudocoelomate Eucoelomate

ARIA




Ol ) A (il Son 05 S - sb L

~1 3.9 = "
- e e — —

o () slalg) p,5_¥S ISt

(I (o) o o oot
liesjos Shlisi 5 1o ol y39 ST )5 iile (a1 43 00Les =1
oWz Gliw j95 sl ) [ i 595 0,5

Ol 5 GB Wiy 2 S5 -

S o ggee 8 1L G Sl SB0,5 40 (97 ¢ o0luy diuw (97 JB9,T )0 1 4T

.J)b D929 ‘ja[r‘;jg}.o M—,

S (oo Joo Lol B Glye o Sty =N s GBS

AiiS o Jao (So5 M Sygo 5y GloS iz i b s3ly0 -V | (SBE S

Jﬁwd#@“#é&kﬂ@,y@@bd}é&‘.6—"__

Vos




Ol ) A (il Son 05 S - sb L

.J)b é}?}‘,)ig)c 4.(:.3 v L;lb w’w)dw"fﬁz‘g ufj‘)*t&ﬁ

AR




Ol ) A (il Son 05 S - sb L

To Part C below
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