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Proc bezobratlych?

Ponekud umela skupina
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FIGURE 1-2 Number of species of animal groups showing the great predominance of the in-
verlebrates (96.3% of the total) and, especially, of the arthropods (86% of the total), The num-
bers represent thousands of species.




Srovnavaci fyziologie bezobratlych
(Fyziologie hmyzu)
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Srovnavaci fyziologie bezobratlych
(Fyziologie hmyzu)

* Skelet, télni pokryv, rlst téla, metamorfdza
* Hormony

* Pozadavky na potravu, traveni, resorbce
* Metabolismus

* Dychani

* Obehovy systém

* Exkrece

* Svalovy systém, pohyb

* Nervova soustava

* Smysly

* Chovani, komunikace




Taxonomicke zarazeni nemusi urcovat funkce.

O zpdsobu vylucovani amonnych metabolitd
rozhoduje dostupnost vody
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Télesné proporce a nelinearni — allometrické vztahy.
Velky Zivocich nemize byt zvétseninou maleho.

metrické trojuhelniky

NEW LINE CINEMA



Povrch versus objem
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Suchozemsti obratlovci jsou tezsy.
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Endotermie je vysadou tezsich

Body mass

Terrestrial vertebrate endotherms

Heterothermic
| species may
occur




Bezobratli a konformita (akceptovani) versus regulace

—————— '‘Conformer’, but some regulation at extreme
low E

------------ 'Regulator’, but less efficient at extremes
——————— Typical 'partial' regulator, conforming in

relatively normal conditions but regulating
as conditions get more difficult

—————— Essentially a conformer (parallel to E =1 line),
but internal environment has constant excess
of measured variable

— — —- Regulator but unable to survive too much
change (starts to conform and then dies)

Internal environment (1}

Mixed conformer/regulator: regulates
(approximately) above some species-specific
level

External environment (E)



Zakladni telni plany

CLENOVCI QOBRATLOVCI

ine. sodis ‘
ORI i i A S LTI
- S

P |

PASNICE

T m—
i i

| ,
EUCOELOMATN| PBELUDODCOE LDFMTHI  AC QELOMATHI

PLO E.TEMC:I
‘ S Lm: KOVCI
BILATERALNI
‘ ‘ . RADIALNI

SLEPY YAK

| ZivodiENE HouBy
AGRESOWANI

i
MEOHOBUNEEN] | | | TREREHTEER

R METODERM
N ENDODERM
E—— ERTODERM

"TRUBICE
W TRUSICI

Livingstone © BIODIDAC

Progresivni znaky:
*Mnohobunécnost

*Prave tkané

Bilateralni symetrie

*Treti télni vrstva - mezoderm
*Dva télni otvory

*Coelomova (druhotna) dutina
*Segmentace




Figure 3: The morphoevolution in protostomian invertebhrates
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Figure d4: The morphoevolution in deuterostomes

RECOGNITION, PHAGOCY TOSIS, ANTICIPATORY ADAPTIVE IMMUNITY
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Fylogeneticky existuji typy telni stavby, které ,vsadily" na urcitou
velikost tela.

eZivoclichové s otevienou cévni soustavou jsou v zasade vetsi
nez ti se zadnou cirkulaci, ale vlastnici uzavrené cévni soustavy
jsou jeste vetsi.

*Pfi danych télesnych proporcich mize byt vodni zivocich

vétsi, Zije-li ve vodé nez je-li vazan na sous.

eZivotichové s hydrostatickym skeletem nebo exoskeletem
jsou relativné mali, zatimco ti s endoskeletem jsou v zasade
velci.



Skelet bezobratlych.

eHydrostaticky skelet — plosténci, hlistice,

krouzkovci, larvy hmyzu
eExoskelet — mekkysi, clenovci
eEndoskelet — ostnokozci



Vwhody exoskeletu —
3x pevnéejsl pri stejné
plose
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Funkce hmyziho integumentu.

eOchrana téla proti vnéjsim vlivim (mechanickym, fyzikalnim, chemickym,
biologickym

o\/yluCovaci funkce a povrchové zbarveni - ukladani odpadnich produktd
metabolismu, ukladani pigmentt

eNositel drobnych organ( - ZIazy jedové, hlenové, zapasné, smyslové
organy, pomocna zarizeni pohybu a obrany

eOporna a pohybova funkce - kombinace oporné a pohybové soustavy
zajist'uje efektivni pohyb s minimem svaloviny

eOchrana téla pred nadmérnymi ztratami vody - coz hraje roli u
suchozemského hmyzu (hlavné u druhu Zijicich v extrémné suchém
prostredi), ale i u vodniho hmyzu - sladko- i slanovodniho - ktery bojuje se
ztratami soli (sladkovodni) i se ztratami vody (slanovodni).



Mekka kutikula umozriuje
sviekani — problém pri rdstu

cuticle made
of chitin



Pokryv téla, rdst a metamorfoza hmyzu

Hemimetabolie a holometabolie

! Hemimetabo

S ([ Theegg |
The egg hatches 3 hatches
into a prenymph ’ (i ) [ into alarva. |
and shortly S
becomes a nymph,
which resembles a
tiny adult.
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| into an adult.

Adult

Figure 14.16 Two types of metamorphosis Most insects go
through either (@) hemimetabolous or (5) holometabolous Hormones and ne
development. insect metamorp




Pevna schranka s klouby
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Fig. 6. Thoracic pleural suture and mmtemal stiffening ridge. The wing
process is made almost entirely of resilin.
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Dermalni zlazky



Virstvy kutikuly
Sacharidova a bilkovinna slozka

Cement
Vosk gg
Kutikulin E

ED1- preekdys

ED2 - postekdys.
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http://www.cals.ncsu.edu/course/ent425/library/tutorials/external_anatomy/exoskeleton.ht



Wax
Outer epicuticle
Inner epicuticle
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FIGURE 2.18  Steps in the molting prc (A) The integument before the molt. (B) Apolysis, sep-
arating the ¢ from the epidermis and creating an exuvia : } Secretion of the molting

tive moptling gel into the exuvial space. (ID) The digestion of the ndocuticle and the secretion of
new procuticle. (E) Continued growth of the procuticle and epicuticle. (F) Ecdysis, the shedding of the

old cuticle,




Diky kandlkim se na povrch dostanou ,,vytvrzovac™ a ochranné komponenty.
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FIGURE 2.6 The layers of the epicuticle, lying above the procuticle.




Chitinove vrstvy endokutikuly
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FIGURE 2.14 The helicoidal arrangement of the chitin layers as they are rotated by a constant
angle during their synthesis. The bar shows the rotation of layers through 180°. From Neville (1984).

Reeprinted with permission.




Sklerotizace

beta-protein
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Fig. 2. Suggested bonding between a silk-like protein and chitin.
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Ochrana proti vyschnuti je omezena teplotou

Pieris brassicae larva

Tenebrio molitor pupa
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FIGURE 2.7 The relative water loss in two insects as a function of temperature. Above a critical
temperature, the wax layer becomes disoriented and water loss increases substantially, From Beament

(1959). Reprinted with permission.




Sklerotizace
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FIGURE 2.19. The steps in the synthesis of cuticular tanning precursors.
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