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rozdeleni potravnich nik souvisi s letovymi a senzorickymi
omezenimi/dispozicemi k potravni zakladné

Echolokace
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Abb. 230. Parasagittalschnitt durch den Kopf einer Kleinen Hufeisennase, R Armanptns hapgun oo
(Microchiroptera, Rhinolophidae). Nach Mowures 1952

1. Hufeisen, 2. Nasenhohle, 3. Bursa pharyngica (Rec. pharyngis), 4. Ocsophagus, A Trachea, § La-
rynx, 7. Gaumen, K Zunge, 9 Mundhohle.



Otazka vzniku echolokace




echolokaéni gen FOXP2 — velmi variabilni (vocal learning gen u &lovéka a ptaka)

‘ konvergentni evoluce mezi vrapenci, pavrapenci a kytovci (Odontoceti)

Preropodidae

Rhinolophidag

Hipposideridae

Megadermatidae (Old World
false vampire bats)

Megadermatidae

b (raseonyctenidae

Yinpterochiroptera

e Rhunopomatidae

e Nyctenidae

b b lonundae

e Pliyllostomidae

b Mormoopidae

71
E
s Noctilionidae g
— =
_E: Furiptendae 5
-y .
Thyropteridae 8 £
RLLL]
e [\ stacinidae G?-J- .
£
. —
Myzopodidae
Llll]
Vespertiliomdae | -’
'{ -

Molossidae
inuunnll r'l,.ﬁ||i|__'|i'ﬁ||;[id.;ll."*
L Natahdae "

Li et al 2008



Photoby G. Jones

A R

Hair bundle

membrane

Osseous spiral
lamina

articles
|

Prestin is the motor protein of cochlear
outer hair cells

Jing Zheng*, Weixing Shen*, David Z. Z. He*, Kevin B. Long?, Laird D. Madison T & Peter Dallos*

* Auditory Physiology Laboratory (The Hugh Knowles Center), Departments of Neurobiology and Physiology and Communciation Sciences and Disorders,
Northwestern University, Evanston, Illinois 60208, USA
T Center for Endocrinology, Metabolism, and Molecular Medicine, Department of Medicine, Northwestern University Medical School, Chicago, linois 60611, USA

The outer and inner hair cells of the mammalian cochlea perform different functions. In response to changes in membrane
potential, the cylindrical outer hair cell rapidly alters its length and stiffness. These mechanical changes, driven by putative
molecular motors, are assumed to produce amplification of vibrations in the cochlea that are transduced by inner hair cells. Here
we have identified an abundant complementary DNA from a gene, designated Prestin, which is specifically expressed in outer hair
cells. Regions of the encoded protein show moderate sequence similarity to pendrin and related sulphate/anion transport proteins.
Voltage-induced shape changes can be elicited in cultured human kidney cells that express prestin. The mechanical response of
outer hair cells to voltage change is accompanied by a ‘gating current’, which is manifested as nonlinear capacitance. We also
demonstrate this nonlinear capacitance in transfected kidney cells. We conclude that prestin is the motor protein of the cochlear
outer hair cell.

s Hair bundle
maotor

o O COOH

Record holder for highest
o frequency contraction of a
motor protein

Prestin

protein ovladajici kontrakce senzorickych brv Zheng et al (2000) Nature 405: 149-155




Prestin — bazalni rozdeleni
na Mega a Microchiroptera

cholokujici letouni tvori
monofyletickou skupinu

81/76/98/100

79/73/98/99

e od

Hipposideros armiger
H. larvatus

H pratti

Aselliscus stoliczkanus

—0
— Rhinolophus ferrumequinum

& R. pusillus

e R. luctus

EMyotis ricketti
Miniopterus fuliginosus

Prestin kodujici gen u 22
savcu, geneticky strom

Megaderma spasma

Vyplnény krouzek oznacuje 100%
podporu napfi¢c metodami a zaporné

Lo

znaménko (-) znacCi nedostatek
podpory pro konkrétni metodu. Do
rodu Yinpterochiroptera patfi netopyfi
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Figure 1. Evidence of sequence convergence in the Prestin gene between dolphins and bats.
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From the ultrasonic to the infrared: molecular evolution

and the sensory biology of bats

Gareth Jones'*, Emma C. Teeling? and Stephen J. Rossiter®

* Schodl of Biological Scisnces, University of Bistol, Bristol, UK
2 UCD School of Biology and Emvironmental Science, University Colfege Dublin, Dublin, freland
2 School of Siological and Chemical Sciences, Queen Mry, University of London, Londen, UK

geny kodujici rhodopsin a opsin
(citlivy na dlouhé a kratke viny)

Ale..ty geny co koduji opsin
citlivé na kratké viny

jsou u rhinolophoidnich netopyru
(vysokofrekvencni echolokace)

nefunkcni

—

trade-off mezi

Zhao et al. (2009) PNAS 106: 8980-8985

|:| Roosts in caves

Fruit bat
roosting ecology .
D Roosts in trees

Mode of laryngeal
echolocation

I:l Low-duty-cycle echolocation
D High-duty-cycle echolocation

Roosts in caves or trees (Eidolon) or roosting ecology not known (Thoopterus)
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letouni (Chiroptera)

adaptace k letu

— predni koncCetina premenéna v kfidlo — kozni blana mezi
prednimi a zadnimi konCetinami (a ocasem), protazené
clanky 2. a 3. prstu — kostra kridel

— zadni tlapky — k zavesu, pata sméruje dopredu
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Chiropatagium

Propatagium
Dactylopatagia

l’l:tgiup:uagil 131
Calcar

Uropatagium



uropatagium

hind foot

Keel (epiblema)




Structure of the interfemoral membrane (uropatagium) in Vietnamese bats
(dorsal view). a) Pteropodidae (Eonycteris); b) Emballonuridae (Taphozous); c)
Megadermatidae @ (Megaderma); d) Rhinolophidae (Rhinolophus); e)
Vespertilionidae (Scotomanes); f) Molossidae (Chaerephon).



Cheiromeles torquatus (morous lysy)

» iew showin,

s eivomeles torquatus. (B) Latera} view showing

y .dal stance of Cbmmrfe . A ;

Figure 8.3 (,.\)()(E)u[i\if‘;l;:lznges [II and IV inserted into the subaxillary “pouch
the position

(C) Ventral view.
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svalstvo

Chiropatagium — Handflughaut

\\ Chiropatagium brevis

M. occipitopollicalis

M. plagiopata-

um — Vorflige!
gialis Propatagium — Vorflige

Plagiopatagium -
Armflughaut

M. humero-
patagialis

M. coraco- _— |

cutaneus
M. dorso- 7

plagnopatagualls / /
M. tensor / /

plagiopatagii

S :
-,';,;;-‘ M. bicipito- _ *
plagiopatagialis

Uropatagium — M. i
Schwanzflughaut uropatagialis
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Figure 1. (a) Nustration of lateral view of flying hat at beginning of downstroke indicating location and orientation of the plagiopatagialkes
muscles. Dashed rectangle is location of plagiopatagiales photo, below, from a large peropodid hat ( Eidolon he hum: ~275 g). (b) Artbeus
Jamaicensis ex perimental subject following EMG electrode implantation. The electrode was anchored to the back and forearm At the

forearm, the electrode wire was looped to allow for strain-free displacement. Duning experiments, the electrode was connected 1 a shielded
cable running © an amplifier. Dashed rectang ke is location of higher magnification photo below. (¢) Design of EMG electrode as implanted in

a wing cross-section.

plagiopatagiales proprii zvySuji tuhost

membrany a snizuji jeji

deformaci, netopyr je muze aktivovat synchronné, k maximalizaci sil

(jeden je prilis slaby).



Fia. 2, (a} The layout of fibre bundles in 4 typical bat wing; craniocaudally running plagiopatagiales muscles are also
illustrated. The details of this pattern vary among bat species. {b) Schematic of a cross-section through a typical wing
membrane network fibre bundle; white fibres are elasting black fibres are collagen (adapted from Holbrook & Odland,
1978),
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Fioi 7. Schematic of anisotropic varation in mechanical properties related to the wing’s anatomical framework.
Modulus, strength, maximum, and cross-sectional area are greatest parallel to the fifth digit; failure strain, in contrast, is
preatest perpendicular to the fifth digit.

Pritomnost kolagenovych
vlaken

Podél 5. prstu, nejvétsi sila a
tuhost vlaken

Na okraji nejvétsi odolnost
proti protrzeni
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Abb. 227. a) Vespertilio murinus (Microchiroptera, Vespertilionidae). Darstellung der elastischen
Balken in der Flughaut, b) Pteropus spec. (Megachiroptera), Muskulatur der Flughaut. Nach Schu-
MACHER 1932.

1. Mm. plagiopatagii proprii, 2. M. propatagialis mit Sehne, 3. M. dorsoplagiopatagialis, 4. M. bici-
pitoplagiopatagialis, 5. M. coracoplagiopatagialis, 6. M. uropatagialis.



Kozni membrana




M. occipito

e Propatagium
pollicalis 3

Propata-_\
gium

P

M. adductor )

digiti quinti

(Verstellen

der Flagelwélbung)
Aufsicht Querschnitt

b

Abb. 111 Laminarer Luftstrom a: Laminarer Luftstrom bei flachem Anstell-
winkel (oberes Bild) und AbreiBen der Lufigrenzschicht durch Wirbelbildun-
gen am Heck bei steilem Anstellwinkel (unteres Bild).

b) Durch eine verstellbare ,Fliigelnase” kann das Abreifen auch bei steilem
Anstellwinkel verhindert werden. Flederméause haben mit dem Propatagium
(Vorflugel) eine solche Fliigelnase, deren Neigung durch die Stellung des
Daumens verstellt werden kann (Doppelipfeil). Der M.occipitopollicalis bildet
dabei die harte Vorderkante der Fliigelnase. Die Fligelwolbung kann zusatz-
lich durch den Zug des M.adductor digiti quinti erhéht werden. Nach J.MV.Ray-
ner 1981 und C. J. Pennycuick 1971.



Anstrom

Plagiopatagiales — aktivni pfi pohybu kfidla dolu

Das Abreiffen des laminaren Luftstroms

An der Fliigelfliche entsteht durch die Reibung eine
Luftschicht verminderter Geschwindigkeit, die soge
Grenzschicht. Damit die Auftricbskrafte wirksam werde
diese Grenzschicht auf der Fliigeloberfliche haften bleib
Gefahr des Abreiffens besteht, wenn der Fliigel zu steil i
wind steht (Abb. 1.11a), oder wenn ein Druckstau am H
Fliigels die Luft von der Flughaut drangt. Im Horizontalflug
Druck auf den Fliigel vorne am Bug am grofSten. Am Sche
Fliigelwolbung, wo die Umstromungsgeschwindigkeit n
ist, erreicht der Druck ein Minimum. Am Heck erzeugt (
der Fliigelunterseite hochgespiilte Luft einen hoheren
durch den die laminar stromende Grenzschicht aufgesta
von der Flughaut abgedriangt werden kann.

Aus stromungstechnischen Griinden muf$ der Ansi
flach bleiben, da bei steiler Fliugelstellung die Luftstromung
Fliigeloberseite abreiffen kann (Abb. 1.11).

Reynolds-Zahl. Die Gefahr des ,Jaminaren Abreiflens
Fledermausflug besonders akut. Das hingt mit der sogenany
nolds-Zahl zusammen, die das Verhiltnis der auf den umstro
gel einwirkenden Zahigkeits- und Tragheitskrifte zueinai
driickt. Sie berechnet sich folgendermafen:

Anstromgeschwindigkeit - Sehnenl

Reynolds-Zahl = - , —
kinematische Zihigkeit der Lu

Abb. 110 Aerodynamik beim Horizontalflug.

a) Entstehung von Hub und Schub durch den Flugelschlag. D Luftwic
Auftrieb, R Luftkraft, V Fluggeschwindigkeit, V, Geschw. des Flligels
resultierende Geschwindigkeit. Der Durchmesser der Fliigelscheil
cheltes Oval) entspricht der Fliigelspannweite B.

b) Erzeugung von Luftkraft am angestromten Profil der ,gewolb
(nach Hertel).

¢) Luftwirbel, die eine mit 1,5 m/s fliegende Fledermaus (Plecot
Vespertilionidae) beim Abschiag erzeugt. Das Tier ,reitet auf der Ve
des schrag nach hinten und unten gerichieten Wirbelschlauches.
a nach U. Norberg 1986, b nach H.Hertel 1963, ¢ nach J. M.V. Rayne
und A. Thomas 1986.



Upstroke
axonsbmoo

rozlozeni aktivity béhem cyklu uderu kfidel pfi letu nizkou (vlevo) a vysokou
(vpravo) rychlosti (prumér 2,2 a 5,5 m/s). Vyska sloupce udava procento
uderu kridel, které vykazovaly aktivitu béhem dané ¢asti cyklu uderu kridel.

Sedé sloupce oznaduiji tah dol(.

aktivita svall se zvySila mezi ke konci tahu nahoru a na zacatku tahu dolu.
Dusledkem je snizeni pasivni deformace membrany






Délka prsti se nezménila zasadné
po dobu 50 miliont let

(a) Icaronycteris index (exemplar C.
125000 Amerického prirodovédného
muzea), coz je 50 milionu let stara
fosilie netopyra. Dochovana kostra
dospéléeho netopyra. Metakarpy
(Cervené Sipky) prvnich  fosilnich
netopyru jsou jiz prodlouzené a velmi
se podobaji modernim netopyrum.

(b) Vysledky regresni analyzy logaritmu
delky patého metakarpu versus
zastupny ukazatel velikosti téla (PC1).

(c) Vyhynuli netopyfi jsou oznaceni
cervenymi krizky a moderni netopyfi
modrymi krouzky. Jejich metakarpy
maji podobnou relativni délku.

Fifth

] Metacarpal
Length (log)




Stage 16 Bat b £12.5 day Mouse
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Ontogenese kridla — velmi netrivialni mechanismus
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Ve fazi 20 se hypertroficka zéna vyrazné zvétSuje a zaroven zacina faze
exponencialniho prodluzovani netopyfich prstu.



Bat forelimb histone H3 AB

Netopyfi Bmp2 RNA je
exprimovana na =30 %
vySsich hladinach ve
srovnani s mysi.

S Bat hind
- '~ 18S Ribosomal RNA

g. - mmmw mouse bat
= ]

! j k
Bat forelimb Smad AB Bat hind limb Smad AB Mouse forelimb Smad AB

Proliferace a hladiny Bmp (bone morphogenetic protein) jsou zvySené v pfednich kon&etinach netopyru ve srovnani s pfednimi
koncetinami mysSi a zadnimi koncetinami netopyrl. (a-c) barveni fosfohistonu H3 (Ser-10) Ab proliferujicich bunék v metakarpu
netopyra ve stadiu 20 (a), v metatarzu netopyra ve stadiu 20 (b) a v metakarpu mysi E14,5 (stadium 20) (c). Metakarpy pfednich
koncetin netopyru vykazuji oblasti zvySené proliferace v rustové ploténce (bilé Sipky). (d-g) Barveni Bmp2/4 Ab (Cervené; modre
je hematoxylinovy kontrbarviv) celé metakarpalni kosti netopyra ve stadiu 20 (d) a pohledy na perichondrium metakarpalni kosti
netopyra ve velkém zvétSeni (e), perichondrium metatarzalni kosti netopyra ve stadiu 20 (f) a perichondrium metakarpalni kosti
mySi E14,5 ve srovnatelné oblasti (g). (i-k) Barveni fosfo-Smad 1/5/8 Ab a pohled s velkym zvétSenim na podobnou oblast
perichondria, jak je znazornéno v d-g, u metakarpu netopyra ve stadiu 20 (i), metatarzu netopyra ve stadiu 20 (j) a metakarpu

mysi E14,5 (k



odpovédnost za rust
chrupavek

Bmp2

aktivizace
chondrogeneze

Prx1 —

omezeni rustu mezenchymu
mezi klouby zadni konCetiny
je inhibovano u koncetiny
predni nohy

_ Bat (@)

O

7]

=]

@)
=
D

Small changes, big results:
evolution of morphological
discontinuity in mammals

Rodney L Honeycutt 2008 J.Biol




Ve stfednich fazich vyvoje dochazi k
exprese Prx1 (zelena) na vetsi plose
v distalni predni koncCetiné u
netopyru rozSifen (Cervené Sipky) ve
srovnani s mysi.

Tato zmeéna, kromé& fady dalSich
molekularnich  zmén,  vysvétluje
radikalni rozdily v predni koncetiné
mysSi ve srovnani s kfidlem netopyra.

Tyto morfologické rozdily v distalni
pfedni koncCetiné spolu s rozdilnym
pouzivanim tlapky oproti kridlu
pravdépodobné pfispély k rozdilim
ve velikosti a vnitfni organizaci
reprezentace predni koncCetiny v
primarni somatosenzorické korove
oblasti (C).

(A) Embryonic development of the forelimb: expression of Prx1

/

N2 ~
14E 15E 16 E16L 17L
D o
A “
=) j) g

E105 E11 E12 E12.5 E13.5
Cretekos et al., 2008

Mouse

(8) Adult forelimb morphology

Cretekos et al., 2001

(c Adult neocortex: magnification of forelimb representation

Mouse Bat
Woolsey, 1967 Wise et al., 1986

Trends in Neurosciences



Konflikt pohlavi

Pohlavni dvojtvarnost



Echolokacni + socialni hlasy
VS.
Slozity zpév v obdobi pareni
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Glossophaga soricina

Glossophaga commissarisi

we o e B T ‘e

Y :;: "

Ml %

»

01 Sirnss e 2
R

RERRRY) [} [

".‘h.t]

12

R

»

7| Echolocation puises
e

”
LA NN RE Y]
n AN

e

5| ¥} wtle "‘\ ‘v e

..} .. cos - - JO4F o* o o4

e
oal

oo L M ) Y Yy “\]

w; Maiaaats SRTYYYS . -y Qw XY w chipe omJ
3 - y
: = |
MRy t BMWL W W v
01 01 02y
126 . os2 12 o84 126 «
100 \\ 100 100 \
" N ”» 4]
s b4 -4 B
0088 05 008
e =t 4 t
125 683 oc oc2 ocs
100
"
5 \\ \ \ "
008y 0089 00ss
Dﬂ.. : .' [ -‘..
. s Contact - ¥
:\\ Lo calls :
»

Komplexni vokalni
komunikace, Clenity
repertoar, druhove a
individualne
specifické signaly
etc.



The message of the call

”’Pay attention: here is
Pipistrellus

communication
F poolu



Kalon kladivohlavy — Hypsignathus monstrosus

nejvyssi stupen pohlavni dvojtvarnosti u savcu




Ukrytové strategie

Morfologické adaptace
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e, avnickoviti, tyropteroviti

. W

Amerika

era tricolor

’
:



Myzopodidae

prisavkovci, myzopodoviti

Myzopoda aurita
Madagaskar




Adhezivni organy Myzopoda aurita, levy
adhezivni organ levé predni koncCetiny, pravy
adhezivni organ levé zadni koncCetiny.
Otvory zlaz téchto organu, usporadané v
pricnych fadach.

2 mm

\ 22,7 ventralniho ztlustély epitel, oddily

.4 7 vyplnénych tukovou tkani a zlazami, Zilni
i 88 plexus, Slachovy material a svazky vlaken
« r‘a_ ! vybihajici k ventralnimu epitelu.

compartments with venous plexus
adipose tissue and glands

- R
X
4

Schliemann & Goodman (2011)



Horizontéalni fez adhezivnim organem predni kondéetiny Myzopoda aurita. Uroven
fezu se mirné snizuje od dorzalni (leva strana obrazku) smérem k ventralni (prava
strana). Silné svazky vlaken obalujicich oddily tukové tkané.

compartments with
adipose tissue and

fibre bundlesof the elastic fibres |/

ventral epithelium

cone shaped protrusions
of the epithelium

fibre bundles
of the palmaris
longus tendon

3 collagen fibre bundles

/' . A/ AT ¥ Py
TN TR

A

T mm

stratum corneum



N Letouni: 2
% dlouhovéci (az 40 let),
%3 1 mlade rocne,
-l dokonala pamét,
N radice

-
B
>
)

| (v letech 1948-2000) krouzkovani netopyrd na Uzemi byvalého Ceskoslovenska poskytlo rizné
| udaje o velkém mnozstvi jedincu - okrouzkovano 89 108 netopyru 23 (resp. 24) druhu, 12 552
i zpétnych hlaseni. U 10 druhd byl diky tomu zjistén vyssi vék nez u dosud znamych zahranicnich §
. dat, u netopyra velkého (Myotis myotis) byl prokazan nejvy$si dolozeny vék (vice nez 37 let)
druhy nejvysSSi na sveté. 8
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Pubické bradavky u
samic i samcu

Megadermatidae

Rhinolophus
Hipposideros
Megaderma
Rhinopoma
Aselliscus
Craseonycteris




WHLCHITEICE O TUunic INIppies 1n JEleciod kninolopinine R ninoiopnias

Taxon® Females Males
Rhinolophinae
Rhinolophus
euryotis group
Rhinolophus arcuatus present {8) present (7)

Rhinolophus canuti
Rhinolophus coelophylius
Rhinolophus creaghi
Rhinolophus euryotis
Rhinclophus inops
Rhinolophus rufus
Rhinolophus shameli

Jerrumequinum group
Rhinolophus affinis
Rhinolophus borneensis
Rhinolophus clivosus
Rhinolophus darlingi
Rhinolophus deckenii
Rhinolophus denti
Rhinoclophus ferrumequinum
Rhinolophus malayanus
Rhinolophus megaphyilus
Rhinolophus robinsoni
Rhinolophus rouxi
Rhinolophus simplex
Rhinolophus simulator
Rhinolophus stheno
Rhinolophus thomasi
Rhinolophus virgo

hipposideros group
Rhinolophus hipposideros

Iuctus group
Rhinolophus eloguens
Rhinolophus fumigatus
Rhinolophus hildebranti
Rhinolophus luctus
Rhinolophus macrotis
Rhinolophus pearsoni
Rhinolophus philippinensis
Rhinolophus rex
Rhinolophus sedulus
Rhinolophus trifoliatus

pusillus group
Rhinolophus acuminatus
Rhinolophus alcyone
Rhinolophus blasii
Rhinolophus cornutus
Rhinolophus euryale
Rhinolophus guineensis
Rhinolophus imaizumii
Rhinolophus landeri
Rhinolophus lepidus

v

pritomnost pubickych bradavek

present (8)
present (3)
present (2)
present (6)
present (11)

present (2)
?

present (14)
present (11)
present (2)
present (8)
present (4)
?
present (3)
present (1}
present (27)
7

present (34)
present (2)
present (1)
present (9)
present (5)
present (3)

present (4)

present (6)
present (9)
present (1)
present (%)
present (2)
present (5)
present (2)
present (1)
present (3)
present {6)

present (5)
present {3)
present (2)
present (20)
present (12)
present (1)
?
present (2)
present (24)

present {3) absent (5)
present {7)
n

present {9)
present {3) absent (1)
present {5)
present (4)

present (6) absent (2)
present (9)
present (24)
present (4) absent (1)
present (1)
present (1)
present (1)
present (3)
present (17) absent (1)
present (1)
present (5)
present (1)
?
present (6)
present (1)
present (11)

present (6)

present (6)

present (16)

present (9)

present (7)

present (7) absent (1)
present (3}

present (5)

present (1)

present (3)

present (4}

present (3)

present (1)

present (2)

present (3) absent (5)
present (14)

present (1)

present (4) absent (3)
present (3)

present (29) absent (2)




Dyacopterus spadiceus

Samec druhu D. spadiceus je jednim ze
znamych pfirozenych vyskytu otcovské
laktace.

Pteropus capistratus

Bismarckovo souostrovi




kolonie, samci a samice, socialni organizace




d Duplex uterus with a single vagina e Bipartite uterus seen in pigs,
seen in rodents and rabbits marine mammals and mice

Pipistrellus

f Bicornuate uterus seen in g Simplex uterus seen in most higher
most bats, cows and horses primates, including humans

Desmodus Artibeus



Zpozdena ovulace

tydny az mésice, nastartovani 1-3 dny po ukonceni hibernace

estrus od srpna, vajicka ale zustavaji ve folikulech, obklopena strukturou discus
proligerus. Vyziva glykogenem.

V prubéhu hibernace
vajiCka pod vlivem folikulostimulaéniho hormonu (FSH) az do konce unora, pak
luteinizaéni hormon (LH), resp. jeho sekrece obnovi ovulaci.



, o _ Sperm storage and
Uchovani spermii v téle samice delayed fertilization

Antrozous pallidus (Pallid bat)

Ovulace a oplodnéni v druhé
poloviné kvétna, porod koncem
cervna.

SPERMSTORAGE (MALE) >

ZIve spermie pet MmesSICU V Ssamicim SPERMPRODUCTION

reprodukcnim traktu! — BIRTH
= FERTILIZATION
] ] _ ] ACTIVE (SEXES SEGREGATED)
Tadarida, Rhinopoma, Hipposideros, SPERM STORAGE IN UTERUS
- COPULATION
Pteropus
HIBERNATION

S O N D J F M

Stirozer poustni (netopyr plastikovy)




Opozdéna implantace (bfezost)
Kopulace probiha na podzim a
a bezprostfedné po ni nasleduje
ovulace, oplodnéni a poCatecni
embryogeneze.

hibernace

pozdni podzim ve stavu brezosti
s neimplantovanymi blastocystami

implantace blastocysty

porod koncem jara, po némz

nasleduje laktacni obdobi anoestru.

Figure 4 Various reproductive cycles of Miniopterus schreibersii in four
different locations (Adapted from Altringham, 2001).



PocCty mladat

Lasiurus xanthinus — 2 az 4/rok
Obvykle 1 - 2



socialni tradice, socialni uceni
dlouhovekost, filopatrie, fidelita

Rfer - sdileni lovist matkou a potomkem

pouceni:
Chiroptera-
fenomenalni
psychicke,
sensorickeé a

somatomotorickeé
vykony ...




... ale: velmi nizka uroven encephalisace, rada “plesiomorfii” ve
stavbe CNS (zejména michy)

Tabelle 5.1 Encephalisationsindices (El) der Fledermausfamilien, bezogen
auf basale Insektivoren (El = 100 %)

Familie/ El [9%]

Unterordnung Min Max Mittel

Megachiropteren 177 340 247

Mikrochiropteren

Phyllostomatidae 148 284 235

Desmodontidae 216 243 232

Thyropteridae 230

Megadermatidae 182 233 211

Nycteridae 182 233 211

Nycteridae 178 216 196

Mormoopidae 171 203 180

Noctilionidae 128 220 174

Rhinolophidae: 139 186 164 e ] g

Hipposideridae 87 174 164

'Furipteridae = ¥ 152 . 53 Zentralnervensystem (ZNS) einer Fledermaus.

Emba”onuridae 1 32 1 69 1 51 ngr%_ofgzg)e;md Dorsalansicht (unten) auf das ZNS von Pteronotus parnelli

J = Bulbus olfactorius, C = Halsauftreibun: Ugelgehirn“) des Ricken-

eeserionites [N 2 65t o - e it i 1 G5 S
Ear b e ket O~ o N 77

]rr:géll(?vgllggl\ﬁjﬁ(?gggf, 1 37 Inerv, VH = \/ordflzrhirrlwy. Aus_OA \J/\C/ I:onslsorn.l?w Qv]@iﬁﬂ%@%su =8

im Flug jagende und von

Substrat ablesende Mikrochir. 156

nur von Substrat ablesende

Mikrochiropteren 186 ¢

karnivore Mikrochiropteren 213 Selekce na maly mozek. "

Aus H. Stephan 1977; H. Stephan und J. E. Nelson 1981; Stephan et al. 1987

Zmensovani absolutni velikosti mozku bylo v evoluci letount CastéjSi nez zvétSovani.

ZmensSovani a zvétSovani encefalizace bylo v evoluci letount pfiblizné stejné Casté.



Nc. tractus mesenc.n. trigemini
Nc. ruber /Nc. parabrachialis

Nc. vestibulares

Nc. tractus solitarii

Nc. ambiguus

Reticulum

; \
Ne. oliv. [ Ne, VI
superior

Nec. V motor.

Nc. oliv.inferior

Nec.sens.princip.n.trigemini {PPase | '
Abb. 55 Schematischer Medianschnitt durch das Nachhirn mit einigen sel-

ner Kerne (Nc.). Grau das Reticulum des Nachhirns. Nc. V. motor. motorischer
Kern des N. trigeminus, Nc. VII Kern des N. facialis.

Objemové dominantni slozkou mozku — mozkovy kmen (myelencephalon +
tegmentum) s excesivné zvétSenymi jadry vestibulokochlearniho aparatu uvnitr
mohutného retikula
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colliculus inferior (IC) - spodni parovy hrbolek v oblasti lamina
quadrigemina, soucast sluchoveé drahy — koordinace sluchovych viemu

predstavuje dulezity sluchovy stuperi pro pocatecni zpracovani echolokacnich signald.
C¢asové presné reakce neuronu v IC rychlé a paralelni zpracovani vice akustickych proudu.

V pfipadé vicenasobného echa — skladani ,obrazu® v auditory cortex (AC)



Mikrochiroptera Megachiroptera
(Myotis myotis) (Rousettus aegyptiacus)

Mittelhirn

Kleinhirn

Zwischenhirn TN SoREI Zwischenhirn

Mittelhirn

| | Rucken-
= mlark

Vorderhirn

Nasen-
hohle

"

\ é‘*“

Abb. 56 Gehirn der Mikrochiropteren (Myotis myotis, unten Hipposideros
commersoni) und Megachiropteren (Rousettus aegyptiacus, unten Eidolon
helvum).

oben: Lage des Gehirns im Schadel.

unten: Mediansagittalschnitt durch das Gehirn.

BO = Bulbus olfactorius, CA = Commissura anterior, Cb = Cerebellum, CC =
Corpus callosum, Cl = Colliculus inferior (Mittelhirn), CM = Corpus mamillare
(Zwischenhirn), CS = Colliculus superior (Mittelhirn), E=Epiphyse, HY =Hypo-
thalamus (Zwischenhirn), MO = Medulla oblongata, PO = Pons, SS = Sulcus
splenialis, T = Thalamus, X = Chiasma opticum. Nach O.W. Henson in
W. A.Wimsatt 1970 und R. Schneider 1957.

mozecek u kalond ryhovan, u netopyru hladky

relativni velikost tecta a
zejmeéna colliculus inferior

—

vyrazné rozdily mezi Micro- a
Megachiroptera

cf. Pettigrew (1994)
a navazné hypotezy
Némec et al. (1996, 2000)

mozecek

neokortex

redukce pyramidalniho
systému u netopyru

neokortex u kalonu tvofi az 18% velikosti mozku, u netopyru jen 3-4%
kaloni maji téz rozvinutou jeji tylni oblast — zrakové viemy — jako primati

retikularni formace v miSe, podkorova centra a spojeni s vnitini ¢asti Cichového laloku = retrobulbarni trakt

telencephalonu — velmi rozvinuta u netopyru

netopyrdm chybi mimické svalstvo versus bohaty psychicky zivot

ve stavbé senzomotorickych listonosi spiSe blize kalofiim



Endoturbinalia

i

Ektoturbina
| N

Buibus olf. Nervus vomeronasalis
;

/ Turbinalia

01 2mm

Nasoturbinale

P oih o
Schneide- + Ductus
zahn Pt 2 .
Eckzahn nasopalatinus
a -

Ethmaoturbinalia

Fruchtiresser (Pteropus gig.) Insektenfresser (Rhinolophus ferr.)

. = . / Gaumendach ‘e

urbinalia " (Palatinum) *s
'.'0 0..
e sscRsammsTEENsIsRssENEEI TR ERART AR RARRERRANSARSERSUREY
/\q\i Naseri- 2mm . »
Koo foe == septum — = :
Nasen- ) \ . Vomeronasalknorpel .
Pharynx- : = Vomero- s
Gang « nasalorgan ; .
b s Venensinus %
Siebplatten . .
r . -
P - :
. Gaumendach =

Abb. 77 Das Vomeronasalorgan (Jacobsonsches Organ) bei Phyllostomi-
den. Aus J. G. Cooper und K. P. Bhatnagar 1976; G. Mann 1961.

Extrémni Cichové adaptace u kalonu a listonosu



wm o Mega

diff. Mega/Micro

SUICUS
medianus posterior

, Funiculus posterior

l f Funiculus lateralis

Hinterhorn
dorsale

Wurzel

_ Spinal-
ganglion

a Funiculus anterior Vorderhorn ventrale Wurzel
Fasciculus

Fasciculus_ gracilis

Icus medianus poste
cunealus SL'JCuslwde, posterior

N \
Funiculus
] T postero-
) lateralis
“N\ dorsale

\1 Wurzel
&0 Spinal-

ganglion

Hinterhorn
~

Fumculual

lateralis ~

b Funiculus anterior Vorderhorn  ventrale Wurzel

BO FS PF Ci-C8

Abb. 54 Querschnitt durch das Ruckenmark

a) der Mikrochiropteren (Pteronotus parnelli) und

b) der Megachiropteren (Eidolon helvum).

(grau: graue Subslanz, weiB3: weiBe Substanz)

Funiculus anterior, Fasciculus cuneatus, F. gracilis sind sensorische Bahnen
aus der hinteren Korperhélfte zum Gehirn, Funiculus posterior flihrt Informatio-
nen Uber Tast- und Tiefensensibilitat zum Gehirn. Aus O.W. Henson in
W, A.Wimsatt 1970.

kratka micha
netopyri — zbytnela seda hmota, detritické vybezky soustredeny do bilé hmoty
koordinacni funkce (létani) Fizeno mimo mozek!



Shrnuti CNS letount
1. Kompletni pfitomnost obecnych savcich znaku

2. Cetné autapomorfie - vyrazné adaptivni pfestavby
- senzomoricka integrace sluchovych a polohovych viemu v
myelencephalonu,
- prostredky semanticke analyzy v colliculii a v cortexu

- rozvoj michy— koordinacni centrum motoriky kridla

- extremne nizka exprese calpainu (klicovy faktor!):
velikost, dlouhovekost, pametova presnost

3. Velikostni skalovani (cf. objem bilé/Sedé hmoty v
mise)



Chiroptetra: vysoce specialisovana
vzdusna hmyzozravost
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remni typy specialisaci,

IRV Y4 L]

pocetnejsi savci Jizni Ameriky

ELIZABETH DUMONT




Rozsahlé adaptivni prestavby
lebecné morfologie

ELIZABETH DUMONT

Listonosi (Phyllostomidae)



Insect, frog 9
and blood ' Y Nectar Feeders
feeders

y Lonchorhininae

Lonchophylknae
’ff 'f
I 741/ /
T_
f I &

——

Gloszoph.mn'-:e

Macrotinae

Mormoopidae

20 258 M 35 40 45
Milkon Years Ago

Noctilionidse

Fruit Feeders




Potravni specializace

Hmyzozravost Sanguivorie

© Dewynter

Macrophyllum macrophyllum Desmodus rotundus




incisor

canine

Darm




Desmodus rotundus

Diaemus youngi

Diphylia ecaudata

Figure 8.2 Hindlimb bones of (A) Desmodus rotundus, (B) Diaemus youngi, and
(C) Diphylla ecaudata. Dark shaded inserts represent cross-sectional views of the bone
at the point indicated.




Nosni struktura ma teplotu o 9 °C nizSi nez zbytek
obliCeje.

Tepelna izolace nosni struktury a udrzovany teplotni
rozdil mohou pfipadné branit interferenci vlastniho
tepelného zareni.

Tepelné receptory umisténé v nose pak mohou
optimalné detekovat vnéjsi zdroje infraCerveného
zareni (Kurten, Schmidt 1982).




Potravni specializace

Frugivorie

© Dewynter Vampyrodes caraccioli
Ametrida centurio




