KbceH eMbpuoHaneH wm
cbeTaneH nepuog,
MHoOronsoaume u
TepaTtosiorus

.O6bpasyBaHe u pa3BuTMe Ha
3apoavlueBuTe JINCToBe

.NMpou3BoAHM Ha
3apoauvwieBuTe JIMCToBe

.OdbopMsiHe TANOTO Ha 3apoauiua

. MHOronsnoame npv 4YyoBekKa -
6nunsHaum

. TepaTonoruma

. DaKkTOopKn, oKasBaliu BIUAHUE
BbpPXY 3apoAMLLEBOTO pa3BUTUE

. Bupose mancdpopmMmauum




. I'I'prVILIHM oceBUn 3a4aTbum

= 3apoaunieBU JTUCTA - Pander, von Baer:

v’ ekToaepma (ektobnacr)

v eHponepma (eHpobnacr) Extryosn
v/ Me3oaepMa (Me3obnacT) ek
v’ ME3EHXUM & naTepanHa mMe3ogepMma

—I tal period (in weeks| —— e full term

. .. o Amnion digestive tract ki
ammniotic fhud | e

heart

bram

cmby ni

9 16
Yolk Sac Endoderm

" Mesoderm

Ectoderm o
9 L)‘J

|||||

Germ layer theory. The organs
of the body develop from one
of the 3 germ layers as mdxcated

ical defects

1 ' “ nE
‘7 ot __’_"uio' phol ; ,.,g ; PESHG ! 77| J A(ni;lor morphoFog cal abn 9( ol ties >
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Goosecoid, chordin,
noggin, follistatin,
nodal

o/

/ v :
LT L P 11717 ey,
L7

v’ KNeTKW Ha npeaHuns (KpaHuaneH)

Kpan Ha 3apoaulueBns AUCK e
Oropharyngeal membrane
(NnpeaHa BucuepanHa eHgoaepma — AVE) M
wocn G50 G S E b > rnaBoobpasyBalln reHu
N TS YT TR vy sl (— )
- S ER SN & o A Bka. OTX2, LIM1 n HESX1, u
MO raBOUMHAYLMPALLUTE CEKPETOPHU DaKTopU

B i — npotenHuTe cerberus (CER1) u lefty-1

- 8-0—a-o-8—o-e0 HEPBHW MHAYLIEPU — CEKPETOPHN NPOTEUHN
o & 03 O bs D2 010 D1 D12 019 chordin, noggin, follistatin (activin-
binding protein) 1 bone morphogenetic
; protein 4 (BMP4)

@y v B no-KayaaJiIHUTeE permoHu"
Aot 3 ] s e » NpOTEVH brachyury (T-box rexHu)

Earty <
High BA respooss Lo A tespones

= JlaBo-AsiCHa OcC:

Cloacal mambeans

Buccopharyngeal
membrane

v FGF-8, cekpeTnpaH OT KNeTKMU e
B MPUMUTUBHUSA Bb3EN N pA3Ka tube

v' nHayumupa ekcnpecnsa Ha Nodal v . s
Lefty-2 Ha ndaBaTa cTpaHa

v’ Te3un reHn genes noteHumpat PITX2,
TPAHCKPUNUMUOHEH (aKTop, KOUTO
€ OTrOBOpPEH 3a JIeBOCTpaHOCTTa A B

Mpod. A-p Hukonan Jlazapos C

Node
(FGF8)

Cloacal
membrane



U NMOYTU KPbIbJl

v’ BNocneacTBme e yab/XKeH

C MO-LIMNPOK r1aBOB
N NO-TeCeH onalueH Kpau

B KpaHWasniHa nocoka

v’ obnactta Ha NpMMUTUBHATA pe3Ka OCTaBa noseye
NN No-Masko HENPOMEHEHA

v' MHBArmMHauus Ha NOBbPXHOCTHWU KIETKWN OT
NPUMUTUBHATA pe3Ka W TaxHaTa nocseaBalla
MUrpaums Hanpea u natepanHo npoAb/iXkasa A0

Kpas Ha 4 r.cC.

v MPpUMUTMBHATa pe3Ka NpeTbphsiBa perpecnBHn
NpoMeHU, 6bP30 ce CcToNsABa U CKOPO M34e3Ba

v/ B KpaHuanHaTa 4yacT 3apoauieBuTe cnoese
3ano4ysBaT cneunduyHa andepeHumaumns B cpeaaTa

Ha 3 r.C.

v/ B KaydanHaTta 4acT andepeHumaumnsaTa 3anoysa B

Kpas Ha 4 r.c.

P = 3apoaulleB AUCK: i
v MbpBOHAYanHO € NIochbk

" yrosiemMgaBaHe Ha 3apoaunwieBnsa ANCK:

v’ OCHOBHO B I1aBOBUS Kpan ype3 HenpekbcHaTa
MUrpauns Ha KNeTKU OT NPUMUTUBHATA pe3Ka

Mpod. A-p Hukonan Jlazapos 4
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Epithelial
ectoderm

bl lokotokdcteboloteteisle Mesoderm
''''''''' ‘:,/(mesenchyme)
FEESE - SOREERRTE sestiem— £ ndoderm
Presumptive
notochord OTuy

obpa3yBaHe Ha HepBHa Tpbba (HeBpynauus)
Hayaslo Ha npoueca - E17

HepBHa (NbpBUYHA eMbpUOHANHa) UHAYKUUS —

CUIHanHU Monekynu ot chorda dorsalis - aKTuBMpaHe
Ha FGF n nHxnbupaHe Ha BMP4 n TGF-B: -+ o o

> HepBHa Nnoyka e\ TN

> HepBeH ynei (bpa3aa) ? :1 =y "

» HEepBHa MbHKa = R 4

» HepBHa Tpbba = LHC &F: W

» HepBeH rpebeH = raHrnunHa meuua = MNMHC

HanpeyHa CerMEHTaILLVIFI Ha HepBHaTa ,_pr6a

> npeneH HepeeH [ ) S— '\(L -
oTBOp — E25 /

» 3a4€eH HepBeH |
oTBop - E27 G 3;‘_""";"'




. pon3BoaHU Ha eKToAaepMarTa.

v
v

DN NN

| . EKTO,D,epMa
v HeBpoekToaepMa
v’ KOXHa eKToaepmMa

(External Layer)

HepBHaTa TbKaH, BKJl. peTUHa U HeBpoxunodusa
enuaepMmuca Ha KoxaTta n MenaHouuTuTe

» KOCMM U HOKTU

» NOTHU U MACTHU XJ1e3u

» MJNIeYHU Xne3su

enuTesia Ha YCTHa KyxXMHa U aHyc

eManna Ha 3bbute

enntesla Ha HOCHa KyXmHa U rnapaHa3sajiHm CUHYCH

HAKOU €eHAOKPUHHWU XJ1E€3U.

» ageHoxunodwusa

» MNUHeanouuTn Ha enudusaTa
» HaabbvbpeuHa cbpueBuHa
» XpOMaUHHU KNeTKn

v newa n poroeuua Ha OKOTO, pe€CHUYEeCT MYCKY/
v' enuTen Ha BbHLWHUS CTYX0B NPOX0on,
v’ MUOEMNUTENTHN KNETKU Ha NOTHUTE XNe3u

Mpod. A-p Hukonan Jlazapos 6
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QOuter

™ ectoderm
(epidermis)

Peripheral

— DREIYOUS

F—Adrcml

L Neural

medulla |
S

Anteﬁor

i Facial
cartilage

| Dentine
of teeth

tebe

nervous
-~ System



Neural crast Dorsal

j. v’ KpaHuodaumaneH Me3eH3nM root ganghon
= KneTku Ha rnaBoBuUA HeEpPBEH rpebeH:! ganalon -

v’ NUueBO-4YepeneH ckener:
» CbeAUHUTENHa TbKaH

Developing ‘
suprarenal &8
gland —

ganglion

» KOCTWU Ha NIMuEeBO-r1aBOBUA CKeneT
> HEBPOHUN HA 4HEPEMHOMO3IbYHUTE NAHIITUN b Enteric
-V, VII, IXnX gy cangla

BeretTatTuBHum raHrnmm C &% Uro%eni'ax
ridge
rMMmnanHn KJ1eTKu Neural crest cells

MenaHouuTu

nentoMeHuHru (pia mater v arachnoidea)
Ha rNaBHUSA MO3bK

N NI NN

MNpod. A-p Hukonaii Na3zapos 7



NMpousBoaHM Ha HEpBHUA rpebeH

:
KJ'IETKVI Ha TYJ'IOBVILLI,HMFI HEPBEH rpe6eH
v’ AOp3aneH nuT: LTI E] Neural Crest Derivatives
" Notmenre bonmeynim Connective tissue and bones of the face
\/ BeHTpaﬂeH nLT: KOCMeHuTe donukynu 0 de kl\/ﬁ
» HEBPOHU Ha rpbbHAaYHOMO3bYHUTE FraHrIUN an. SKU :
> CMMNATUKOBU U €HTepanHU HEBPOHMU Cranial nerve ganglia [see Table 18.3, p. 336)
> LlsaHoBK KneTku C cells of the thyroid gland
» KNeTKW Ha HaabvbpeuHaTa cbpueBMHa :
> KNEeTKM Ha CbpaedyHaTa nperpasa Conotruncal septum in the heart
» NenToMeHuHru (pia mater v arachnoidea) Odontoblasts
Ha rpbbHa4YHUA MO3bK i
' Pigment Cells Del’mIS n face and nCCk
Neural Crest <
r)\*“ Sehan Cals Spinal (dorsal root) ganglia

Dorsal Root Ganglion

Pigment Cells Vs S:‘e"':jijf( P Sympathetic chain and preaortic ganglia
' :’ Al ns :Jms:nso . :
/ " Parasympathetic ganglia of the
)  Multipolar Neuron v .
f _{im Sympainetc Gangien gastrointestinal tract

Adrenal medulla
Schwann cells

Chromaffin Cells
in Adrenal Medulla

Glial cells
O T Meninges [forebrain)
Sympathetic Ganglion / Prevertebral Plexus
Developing Adrenal Gland‘- M ela n Ocyte S
Plexus in Gut Wall SR \ PafaSym;:tiluesb; ((s;t:‘l:mucosal)
DL Smooth muscle cells to blood vessels of the
RN face and forebrain

Mpod. A-p Hukonan Jlazapos 8



— The Endoderm —

(Internal Layer)

- EHnonepMa

Lung Cell Thyroid Cell Pancreatic
(Alveolar Cell) Cell

= [lpou3BoagHM Ha eHaodepMaTa:
v’ enuTtena Ha XpaHocMunaTesnHaTta Tpbba
v’ MapeHXxmMa Ha rosieMmuTe XJe3u:
» yepeH apob
» 3aACTOMallHa XJe3a (naHkpeac)
» ronemMu CNrHYeHU Xnesn
v’ enuTten Ha Tpaxes, 6poHXu n anBeonu
v enuTtena Ha NUKOYHUSA Mexyp U
% OT NMKOYHUSA KaHan (ypeTtpa)
v enuTena Ha TbNaH4yeBaTa KyXuHa
v HAKOWU €HAOKPUHHU XNe3n:
» WKUTOBUAHA XJe3a
» OKONOWMUTOBUAHWM Tenua
» JlaHrepxaHcoBM OCTPOBU Ha MaHKpeaca
» PETUKYJTYMHU KNEeTKU Ha TUMyca

v/ XpaHocMunaTenHa cucrema
v’ amxaTtesnHa cucrtema
v' HSAKOU €HAOKPUHHUN XI1e3u

Somatic
A\ mesoderm

Connection

Splanchnic be‘tjwee"r(l
mesoderm  yoik sac gut and yolk sac

A

Mpod. A-p Hukonan Jlazapos 9



Pa3BUTME Ha Me3o,u,epManHM;| 3apoAULLIEB CNOW - 17 e. AeH:

¢ t
Paraxial Intercellular

[ Me3o ﬂepMa Lateral mesoderm clefts Somatic mesoderm layer Wall of
= 4acCTu U MPOU3BOAHU: °° g 10

v’ NapakcumanHa Mesoaepma
= Obaewm COMUTU “'“\""
A Intermediate

v UHTepMeauepHa Me3oaepMma mesoderm Endoderm

4 Splanchnic mesoderm
layer

3

= 6bAeLlM EKCKPETOPHU NbTULLA o STy gt
niraemoryonic coeiom
v’ natepanHa mesoaepma:
» napueTtaneH (CoMaTuyeH) Voot Ammiotecanty —
otochort mniotic cavi Paraxial __ Intermediate

Me3o0JepMasieH NUCT

» BucuepaneH (CniaHxHo-)
Me3oaepManeH nucT

» UHTpaeMbpuoHanHa KyxuHa (u,en0M)

Ectoderm mesoderm i S mesoderm

____________ = cavities in

W\ lateral
B plate
A

B e
fo

B
Mesoderm
i Somit
(M'dd'e Layer) Amnion Neural groove Parictal '%Zggggﬁe — = 2
& l $ = /&, mesoderm

Visceral
3 mesoderm
layer

Intra-

S TR

s R
e
==

oo ofs =

ﬂ Cardiac  Skeletal Tubuie Red Blood Smooth
Muscle Muscle  Cell of Cells Muscle
Cells the Kidney (in Gut)

embryonic
body cavity

Endoderm —

Mpod. A-p Hukonan Jlazapos



‘ét 4 3@".‘“‘;}(3 /
o g Number of Somites Correlated to

~ = [lapakcuanHa Me3oaepMa Approximate Age in Days
(e nuMme p) — Hayuaso Ha SO ercens, —APProximate Age (d] _ Number of Somites

. r clefts 20 1-4

pa3BUTUE OT 3 I.C.: pwe " | o1 4-7

v/ CerMeHTu — cCOoMUTOMEpHU ‘ > 22 7-10
o A . 2 W

» NbpBa rnosiBa B rnaBoBaTa 06/1acCT | umedae - o1
e Bidadesn 24 13-17
» obpa3yBaT ce B KpaHUOKayaaneH pea 25 17-20
> CbCTOSAT Ce OT Me3oAepMasiHU KNeTKu 6 20-23
27 23-26
» B INMaBOBUSA PErvoH = HeBpoMepuU 28 26-29
Somite Neural tube Intermediate mesoderm 30 34-35

Ectoderm

Lateral plate mesoderm Notochord Lateral plate mesoderm
(parietal layer) (visceral layer)

Mpod. A-p Hukonan Jlazapos



Me3oaepMm

norcatiod epaoad
DETNOM OO

. = [lapakcuanHa kb

M' ~ Me3ogepMa (enumep)

v' COMUTMU - nosiea oT 4 r.c.: e

> CKNEepPOTOM = ME3EHXUM o

e rpbbHayeH cTbnb
(XpPYLWSSIHN N KOCTHU KOMMOHEHTU)

Dorsomeocksl  Mvwel Wb
muscle cefls

* MyCKynaTypa Ha KpanHuuu
N TeflecHaTa CTeHa
* TBbpAa MO3bYyHa 06BUBKA (dura mater)

Intra-

cawvity

» MUOTOM
e epaxial’Ha MyckynaTypa
(Myckynu Ha ropba)
* CKeNneTHa U CbpAedHa MYCKyJ/iHa TbKaH
» AepMaToM
e JepMaTa Ha KoXaTa

ﬂ e NOAKOXHa TbKaH (Xxunoaepma)

=

Mpod. A-p Hukonan Jlazapos



4;;‘ ¢  Me3ogepma (Me3omep):
v" NMMUKOY0-NONIOBU CTPYKTYPU:
6bbpeun n HedbporeHHN KaHanyeTa
Bondos KaHan v npousBogHUTE My
MionepoB KaHan U NPpoU3BOAHUTE MY
e€HAOKPMHHATAa 4acCT Ha roHagaurte
HaabbvbpeyHaTa Kopa

= LWWEH N FOpPEeH rpbaeH oTAaen:
v  He(poTOMU

= KayhaneH oTtaen:
v HeporeHHU noenekna

Paraxial mesodaerm

VVVYVYYVYY

Intermediats
mesoderm s

N\ glomer-

Somalic
meso-
dorm

Splanchnic =
mesoderm B ¥

y Nephrk  Allantois
tubule

Extemal
glomerulus

Endodern

Ectoderm
. Neural lube

Somite

Notochord Somatic

Intermediate portion of

mesoderm Ialerald

Developing —— mesoaerm

coelom Splanchnic

Endoderm portion of
lateral
mesoderm

Segmented intermediate mesoderm

(pronephric system)

Vestigial
pronephric
system

duct
Unsegmented
intermediate
mesoderm

(mesonephric system) nephric

excratory
Cloaca units
Mesonephric Mesonephric
duct ' duc
Unsegmented mesoderm Ureteric bud
A (metanephric system) B

Mpod. A-p Hukonai Jlazapos



Neural -
Je & canal Wolffian
v ;M@ N Ectoderm Somiteduct celom

R

= MMpou3BOAHM:

v napuetaneH J1MCt — coMmaToruieBpa.

Endoder S
ndoderm Notochord

Neural tube Intermediate

» naTtepasiHa U BEeHTpasiHa TeNnecHa CTeHa
; Sontiite me?Odermqomam eure
> Cepo3Hu (Me30TesHN) 06BUBKMU ?:Y/\/O’\/}F\:: 2 ¢ L e
e KOpeMHuua (peritoneum) jﬁ ‘ , VI
@5 6}

T
e I'IJ'IEBpa (p/eUI’a) Notochord

Splanchnopleure L { (Cardinal
vein

l'/z days

* OKonocbpaeyHa obsuska (pericardium)

v/ BUCLUEpaneH INCT — CNaHXHonaeBpa: - G
_ Amniotic cavity R
> cbpue Ectoderm I .

Dorsal
mesentery

Mesonephros

Visceral
» eHpgoTena (Ba3oTes) Ha mesodom
d I
KPbBOHOCHUTE CbAOBE e i
Parietal
» Ccne3kKa Parietal Intraembryonic mesoderm
mesoderm cavity layer
layer :
ﬂ » 4acT oT enuTena e ocem o T A O —
L yolk sac b (peritoneum)
Ha MUKOYHUA Mexyp A B
.

Mpod. A-p Hukonan Jlazapos



I =
Cow

" Me3eHXV|M - Ha4vano e &

Ha pa3BuTue OT 3 I.C.: E N K}

= [lponsBogHu:
v  CbeAUHUTENHA TbKaH
v’ rnaagka MycKyaHa TbKaH ek
v KPbB U KPpbBOTBOpPHA TbKaH L
v’ MUKPOIus

Musmhrm Hamanglotlasts Tube formation

Amniotic cavity
Amnion

Heart

Pencardial
cavity

Microglia = |
Mesenchyme cell g o
| Catiuter = =
Occipnal s=e,  Extensor muscle of 2
PyYStomes, . Pnaryngeai arch \«rnm (epimwara) Pisrocys
N . musculature 7
X - : T ),Dﬁr,.al primary /
Cervical 47 o ‘.. ;-i £ «;,,, Y \ ramus [
myctomes - . u il — 4-/ o Practe T AR Venttal primary  TERRe B B
y R e \imyotomes - ) amus (R
/ ‘\ i . / v/ | reedting prepe
- 5 l ‘. / ' -~ ! I
L \\ G :f Vg ‘ B~ Fle-_;,nr rrus.f:-ie i o
n i 1 . : . L o sng Subctsses n.--—nn
! ./ / ) ‘ : h{hypomers)
Tharacke |~ fe '. \ -y s Extensor Totwe Aokt
My Ok "““5 ‘ \ y. ’ - N s Fushistor
A / l lll‘ll‘l &xl& i '% — B & , Mot lmb 2. Dorise connoctve
Mesenc sl Epshelial ridge Eye > [
conoensaton Fxor muscle Trpen m’v
ol limb Lod e of limb | fhaske

Mpod. A-p Hukonan Jlazapos



Haqano - 20 21 peH.
v/ pasBUTUE Ha KpanHULNTE
v pa3BUTME HA BBLTP. OPraHU  mew =

(1) arch

v umnuuapuyHa popma Ha 3apoauwa:,
» KpaHUoKayAanHo nperbBaHe
» naTtepasiHO nperbBaHe

v’ rnaBoBa obnacr:
» XpUnHu (dpapuHreanHun) obru

v  COMUTH . o - —
v  opraHoreHesa - ao E56 | e

v’ pa3BUTUE Ha \

KpanHuuuTe:

Hyoid (ll) arch
oot s g :\:;a:’(l!:ular Location of
yoae Maxikiary audiory vesicle

process

Fourth Hyomandibular cleft

somite

Third

pharyngeal
arch

Fourth

pharyngeal
arch

Arm bud

» Kpas Ha 4 r.cC. s \,
» TOpeH KpauHUK \///
» OONEH KpauHUK -

» NPBbCTU:
e pbue E50-51
e Kpaka E52-53 |

Mpod. A-p Hukonan Jlazapos



deTaneH nepuop

A U IN
>, { 4

¥ s Crown-Rump Length Correlated to
deTaneH nepuoa -

Approximate Age in Weeks

3 N.M. A0 PaXAaHEeTO:  crown-Rump
- v opopMdaHe TA0TO Ha njoaa Length [mm) Approximate Age (wk]
v 6bp3 pacTex Ha njoja - 5-8 5
PBCT N TEIJO 10-14 6
v AndepeHUNpaHe Ha OpraHuTe 175 7
(opraHoreHesa) n cucrtemuTe 28-30 3

PasButue Ha eTyca:

v' KONIMYeCTBEHWU NMPOMEHM

Growth in Length and Weight
during the Fetal Period

B > Ab/KMHA Ha (eTyca — MHAeKCH: Age [wk] CRL (cm) Weight (g)
7N | ) ‘/T\ « crown-rump length (CRL) 9-1c 970 1943
v of | R e 13-16 9-14 60-200
N4 .= | /[ 1\ |* crown-heel length (CHL)
2 & HL - AH 17-20 15-19 250-450
C \ D) " HepacTsa urmensusto 21-24 20-23 500-820
A\ ;",7/ 8 \( : "l ) ;Ll [ | npe33-5n.m. ~5cm/meceu 25-28 24-27 900-1,300
29-32 28-30 1,400-2,100
» Terno Ha geryca
33-36 31-34 2,200-2,900
¢ HapactBa MHTEH3UBHO 37_38 35_36 3 000_3 400

npe3 9-10 n.m. ~ 700 g/mecel,

CRL, crown-rump

Mpod. A-p Hukonan Jlazapos



deTaneH nepuopa
= PacTex Ha rnaeara:

v 3 n.M. - 2 ot CRL nHaekc

v 5 n.M. - ¥ 01 CHL nHpekc

v' npu paxaaHe - % ot CHL nHaekc

Embryo and
Fetal Growth

11 weeks

7 1/2 weeks

’ ¥
Embryo 4 weeks . A \¥ <
Blastocyst| 18 days ol
At birth Ovr;Y I | I AT
{ ]‘ e hv y )

Measurement of 24 days

Y . 4
' head circumference 6 12 weeks g \yaoks | <5
15 weeks )
Fertilization age
B 1 2 3 4 s [ 7 8 9 10 n 12 13 " " 16
\ 1 3 A 1 3 7 8 ] 10 n 12 13 " 15 % 7 18

=\ Menstrual age in weeks

Mpod. A-p Hukonan Jlazapos



» nuue (o4u, ywmn) = 4oBeELLKU n3pas
» NMbIHO pa3BUTUE HaA KpanHUUUTE

» BbHLUHW NOJIOBU OpraHu

» yepeH Apob -

OCHOBEH KpbBOTBOPEH OpraH

v 4-5 n.m. - 6Bbp30

yYAbJ1>XXaBaHE.

» (beTanHun ABUXXEHUS
» KbCWU HEXHU KOCMU - lanugo,

vernix caseosa

» pbetanHo Terno nog 500 g

v 6 n.M. — petanHo Terno ~800 g

» (OYHKLUMOHMPaAHEe Ha cuctemmuTte
v 7 n.Mm. - Terno ~1300 g

v 8-10 n.M.:

» YCbBbpLWEHCTBaAHe, cneunanusauums

N KoopaMHauus
» ajanTtauus

KbM YCJ/IOBUATA HA BbHLWHATA CPE/lA

Mpod. A-p Hukonan Jlazapos

Ha opraHuTe

Developmental Horizons During
Fetal Life Event

Age [wk]
Taste buds appear 7
Swallowing 10
Respiratory movements 14-16
Sucking movements 24
Some sounds can be heard 24-26
Eyes sensitive to light” 28

“Recognition of form and color occurs postnatally

Fetal Development and Prospective Survival

Developmental progress

FIRST TRIMESTER

Body segments appear

Primitive extemal heart beats and
lung buds develop

First bane cells develop, body
features become apparent

Some orgaes function

Lungs begin primitive braathing
mation

SECOND TRIMESTER

Blood vessels develop, organs
antd structures farm

Hair grows, eyelids biink

Skins foses transparency

Skeleton farms rapidly

Eyes form, fetus can swallow

Fetus reaches. 1-1% pounds

THIRD TRIMESTER

Surfactant forms 10 prepare lungs
for breathing

Fetus reaches 3 pounds, can suck
thumb

Fat deposits are stored in prepara-
tion for buth

Degestive track and hungs mature

Body begins to grow plump

Brain grows rapdly

Lungs maturs, mother’s antibodies
are transferred

Chance of survival outside womb
and related difficulties

None

Minimal, though impeoving with medical
advances

1 in 5 infants who do survive suffer serous
disabilities, induding blindness,
geafness or cerebral palsy

50% survive with intensive care

Disabilities are Meely, mchuding neuromotor
impairment and blindness

Good with intensive care

Infant remains at risk for subnormal or
defipent Intethgence and respratory
dstress syndrome

Respuatory difficulties are common

Resparatory difficulties at birth but
generally good long-term ouscomes

Excellent

Full term




Last Week of Semester Stage 23 Human Cartoonist Embry6

habibi, ifunny.mobi (approx' 56 days)
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v TUNMUYHO 34 4YoBeK

umbilical cord < &

= MHoronnoaue (MynTUNapHOCT): VL A 0 e
v 6nunsHaum - 1:80 paxapaHus L\ \ SN W
v Tpu3sHauu — 1:802 paxaaHus ; 5N
v yeTupusHaum - 1:803 paxaaHus W\ ©
v  net3Haum - 1:804 paxaaHus uterus ~ N S g 3

v wecTt3Hauu — 1:80° paxaaHus

= MHoronnoaHa 6peMeHHOCT: )
v npun ctumynauymsa ¢ GnTH
» U3KYCTBEHO onsoxXxaaHe — in vitro peptnnmnlauyuns
> apTeduymanHa MHCEMMHALUUS
v 6nn3Haum:
» 125 MnH. - 2006 r. (~1.9% oT yoBeLwKaTa nonysayms)
» 32.6/1000 HopManHu paxaaHna — 2008 r.
(>3% ot xuBopoaeHute aeua B CALL)

> NPOABMKMTENHOCT Ha 6peMeHOoCTTa ~37 ceamuum — | [0
60% oT 651M3HaUNTE Ca NpexaeBpeMeHHO poAeHMU i [

» NOAHOPMEHO Tersio, 3 NbTU NO-BUCOKA CMBbPTHOCT
v Yoruba - ronama etHun4yecka rpyna B Hurepus:
» 45 6nn3Haum Ha 1000 HopManHu paxaaHusa (4.5%)
> BMCOKA KOHCYMaLMs Ha rynma = HaTypasieH nporecTtepoH g

e
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= ©ONM3HAUWU - geua oT eaHa bpeMeHHOCT,

poAEHWN OT eAHO pakaaHe
v eaHOoANYHU (MOHO3UIMOTHKU) 6BNM3HaUM

» MHOXecTBO (0bukKHOBEHO ABa) nJsoaa,
noayyeHn oT pasaensiHe Ha eaHa

3UTroTa

v ABYSANYHU (AU3UTOTHU) BU3HaUKU

» MHOXecTBO (0bMKHOBEHO ABa) naoAaa,

n OJ'I yq e HU OT ,D, Be 3 n rOTM a) |dentical (Monozygotic) Twins h) Fraternal (Dizygotic) Twins
Sper f‘zvg -‘:‘,‘i { r‘.:: ‘;‘x‘ {O‘A\h
v/ NONU3UTrOTHN BNn3Hauwm “1 l» I
» MHOXEeCTBO nj1o4a, NoNly4YeHU . . .
OT ABE NN noBeye 3UroTu /N ! !

v cBbp3aHu (Cuamcku) 6nusHaum . | y J

=
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: MYHK 6nn3Haum

SR
= [1nsu deTycu: -
* v/ %4 0T BCMYKM - 7-11/1000 paxaaHus i
v' 90% oT 62n3HauuTe

v/ HapacTBaT C MandmMHaTa Bb3pacT -
yABOABAT Ce Ha 35-roaniiHa Bb3pacT meemes Trophoblast

v’ Npn acuctmpaHa penpoaykums
= ocobeHoCTU:
v’ pa3BuBaT ce oT ABa oBouwuTa ot II pen
= ABe 3UrotTu"

Amnionc cavity

v/ onsiogeHu oT ABa cnepMmarto3ounaa

v npuTexasaT OTAEeNHN 06BUBKMU ~2) |
(aMHManHa n xopuasnHa) =
bunaMHunanHu n buxopuanHu dertycu - Ghoroni oevly

v npuTtexasaT OTAENTHU NNaueHTu

» epuTpouuTeH Mo3anunsbMm —
npun camBaHeE Ha MJ1aUueEHTUTE

v’ Morat ga 6baaT oT pa3/IM4HU NonoBe
v/ pa3niyHun BbHLWHK 6enesu '~.
v’ pa3finyHa NpUHaANEXHOCT: \ ‘
» reHeTU4YHa NN W,“‘ 4
» UMYHOIOMM4YHa A\ U / 8 \ I/
> KpbBHOIPYNOBa PR i i ook

s
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. MOHO3VII'OTHI/I deTycu:

=
2-cell-stage zygole
v obuw 6pon — 10 mnH. 3a 2006 roga. y

(0.2% oT voBelwKaTa nonynayus) -~ e

v 3-4/1000 paxaaHus A a‘\
v 8% OT BCMYKM BIn3HaUN Blastocyst

= ocobeHoCTU: oy o
v/ pa3BuBaT ce oT €4AUH OBOUMUT
ot Il pea = eQHa 3UroTa

v/ onsiogeH oT €4uH cnepMmaTtosouna

amniotic cavity

v pasfenenu = aBa 6nactomepa: "L’;’I,".?y“ Yok sac A;';':;*
» OTAENHU NnaueHTU, aMHUOH U X 2
XOPUOH (6uamHnoTH, BUXOPUOTH) (f &\»
» MOHOXOpPUOTU, BUaMHMNOTU
> MOHOXOpWMOTN, MOHOAMHNOTH Goicin
v' cBbp3aHu (Cuamckn) = aHOMaInm 5 chorionic cavity
ommon
v/ BUHAru ca €4HONo/10BU placenta R o l

v WAEHTUYHU BbHLWHWU 6ene3un
v’ eHaKBa NMpUHaaeXHOCT:
» reHeTun4yHa
» UMYHOJIOM’MYHa
» KpbBHOrpynoBa

Mpod. A-p Hukonan Jlazapos



i, — ‘ii
: ANADOLL

MEDENIYETLER]

o

Aﬁﬁ

Lo

oY IR
A conjoined goddess (5500 BC)
from Anatolia (Stevenson 1933).

CeBerninwje or
Catal Hoyiik,
Typuns

g TepaTonorvm Gr TEPAC, TEPATOC — YYyNOBULLE:

TepaTtonorus

v’ HaykKa 3a 3abenexmMmmte aHoManun B
eCTECTBEHUSA CBAT — peasiHn n BbobpaxkaeMu

v' Etienne Geoffray Saint-Hillar (1772-1844)

cTopua Ha Tepatonoruara:

v' apeBHocTTa, CpeaHoBekoBume, PeHecaHC
v/ Hay4Ha epa - eKCnepuMeHTasiHa TepaTonorus
» Mary Shelley’s Frankenstein (1818)

NMpUHUMNKM Ha TepaTonoruaTa:

v' CKJIOHOCTTA KbM TEPATOreHe3a 3aBnCM OT reHOoTura Ha
pa3BumBallina ce rnsjaoa vm ManynHUS rEHOM

v/ NoAaT/IMBOCTTa KbM TEpATOreHn Bapupa B 3aBUCMMOCT
OT €Tana Ha pa3BUTME MO BPEME Ha EKCMo3nLmsaTa

v’ MaHudecTnpaHeTo Ha abHOpManHO pa3BUTME 3aBUCKU
OT AO3aTa U BpPeEMETO Ha AeNCTBME Ha TepaToreHa

v’ TepaToreHuTe gencrteaT no cneunduuHmn HaYnHN
(MexaHu3Mn) BbPXY pasBMBaLLUTE Ce KNETKMN U TbKaHU
3a Aa MHUUnMupaTt abHopManHa embpuoreHesa

v’ npossBuTe Ha abHOpManHoO pa3BuUTUE ca CMBPT,
pasnnyHn mandopmaumm, 3abaBsiHe Ha pacTexa u
dYHKUMOHANHN HapyLweHuns

Mpod. A-p Hukonan Jlazapos



" TepaToreHe3a (monster making):

v/ Cb3AaBaHe Ha deTanHa ypoasnBoCT Tﬂf@(ﬁgel S5
v’ 06pa3yBaHe Ha BpoeHn MandopMaummn s
v’ BEepOoSATHOCT 3a MHoronnoane — 0.5-1% °’ N\

= BpoaeHun mandopmauum (aHoManun):

v  CTPYKTYPHU, PYHKLUMUOHANHU, METABONNTHU
N NnoBeAeHYecKn aedeKkTu Npun paxkaaHeTo

= CTpYKTYpHM aHOManuu - 4-6%:
v' 2-3% OT HOBOpPOAEHUTE
v' 2-3% pno 5-roa. Bb3pacT
v' 21% oT geTckata CMbpPTHOCT
= TepartoreHesa — €TMONOMUA: v
v/ HEM3BeCTHa npuuvHa - 40-60% |
v reHeTU4YHu daktopu — 15-18% W &

@ v (paKTOpM Ha OKOJIHaTa cpeaa -

=\ Monogenic
g4 8%

Major
environmental
7%

7-10%
v KOMbUHMpaHa npuynHa — 20-25%

Mpod. A-p Hukonan Jlazapos



Increasing Risk

———————— -

" PUCKOBM TepaTOreHHM nepuoan

v “yyBcTBUTENHA" -

bnacrtoreHesa n eMbpunoreHesa

v “KpUTMYHA"” - nepuoan:
» npeaemMbpuoHaneH

(npeandepeHUMNOHEH)
» eMbpunoHaneH

> (peTaneH

First Prenatal Visit

3

e Embryonic Pariod

5

-~
>

Fetal Period

Weeks Gestation

Mpod. A-p Hukonan Jlazapos

8 ' 4= Parurition

Teratogens Assoclated with Human Malformations

Teratogen Congenital Malformations

Infectious agents

Rubeils virus Cataracts, glioucoma, heart defocts, hoaring loss, tooth abnormalitios
Cytomegalovirus Microcephaly, visual imparment, inteliectual disability, fetal death

Herpes simplex virus
Varicella virus
Toxoplasmosis
Syphilis
Physical ogents
X-toys
Hyperthermia
Chemical ogents
Thalidomide
Aminopterin
Diphenyihydanton
[phenytoin)
Valproic acid
Trimethadione
Topamax [topirarnate)
Lithwum
SSRIs

Opioids {codeine, hydro
codone, oxycodone)

Amphetamines

Warfarn

ACE inhibitors

Mycophenciate mofetil

Alkohol

Isotretinon [vitamn A)
Industriaf solvents

Organic mercury
Lead

Hormones
Androgenic agents

DES

Maternal diabetes
Matprnal obesity

Nicrophthalmia mecracephaly, retinal dysplasia

Skin scarting, kmb hypo plasia, inteliectual dsability, muscie atrophy
Mydroceohalus, cerebral calkcifications, microphthaimia

Intellectual Ssability, hearing loss

Microcephaly, spina bificia, cleft palate, limb defects
Anencephaly, spina bificla, intallectual disability

Limb defects, heart malformations
Anoncephaly, hydrocephaly, cleft lip and palate
Fetal hydantoin syndrorme: facial defects, intefiectual disabllity

Neural tube defects; heart, craniofacial, and imb anomalies

Cleft palate, heart defects, urogemital and skeletal abnormalities

Cleft lip and/or cleft palate

Heart malformations

Heart malformations, neural tube defects, anal atresia, faclal clefts
and marny other defects

Neural tube defects, heart defects, gastroschisis

Cleft lip and palate, heart defects

Skeletal abnormalities [masal hypoplasia, stippled epiphyses)

Growth retardation. fetal death

Cleft ip and palate, heart defects, microtia, microcephaly

FAS, short palpebral fissures, maxiliary hypoplasia, heart defects
intellectual disability

Isotretinoin embryopathy: small, abnormally shaped ears, mandibular
hypoplasia, cleft palate, hoart defects

Spontaneous abortion, prematurity, low birth weight, heart, cranio-
facal, and newral tube defects

Neurclogical symptoms similar to those of cerebral palsy

Growth retardation, newrological dssorders

Masculinization of female gentalia: fused labia, citoral hypertrophy
{ethisterone, norethsterone)

Malformation of the uterus, utenine tubes, and upper vagna; vaginal
cancer: malformed testes

Various malformations; heart and neural tube defects most common

Newsal tube defects. haart defpcts amphaloceis

iShs, selectve serotonn reuptshe mhibtors; ACE, angiotensin-converting ensyme; FAS, fetal alcoheol syrdrome

&S dethystibestrol




CATALOG OF

TERATOGENIC
AGENTS ™

= TepaToreHHW akTopu -
npean3smnMKBatT aHOMaJ1UN.

v (baKToOpu Ha OKONHaTa cpena
— TepaToreHu

v’ reHeTUYHU paKTopU
v  XUMUYHUN areHTu

= EdeKkT Ha TepaToreHuTe:
v  ManuynH&deTaneH reHoTun

v’ [03a U NPOABb/IKUTENHOCT
Ha Bb34EeUCTBUE HA areHTa

v/ eTana Ha pa3BuTtue

Mpod. A-p Hukonan Jlazapos

[LITEXR Teratogens Assoclated with Human Malformations

Teratogen

Congenital Malformations

Infectious agents
Rubells virus
Cytomegalovirus
Herpes simplex virus
Varicella virus
Toxoplasmoss
Syphilis
Physical ogents
X-toys
Hyperthermia
Chemical ogents
Thalkdomide
Aminopterin
Diphenyihydanton
phenyloin)

Valproie acid

Trimethadione

spitarnate)

Topamax [t
Lathwum

SSRIs

Opioids {codeing, hydro
codone, oxycodono)

Amphetamines

Warfarn

ACE inhibitors

Mycophenciate motet

Akohol

Isotretinon [vitamn A)
Indusiriay solvents
Organic mercury

Lead

Hormones
Androgenic agents

DES

Maternal diabetes

Matprnal obesity

Cataracts, gloucoma, heart defects, hoaring loss, tooth sbnormalitios
Microcephaly, visual impasrment, intellectual disabiity, fetal death

N rophthalmia mecracephaly, retinal dysplasia

Skin scarting, kmb hypo plasia, inteliectual dsability, muscie atrophy
Rydrocephalus, cerehral calkcifications, microphthaimia

intellectual Sabiity, hearng loss

Microcephaly, spina bificia, cleft palate, limb defects

Anencephaly, spina bificla, intaliectual disability

Limb delects, heart malformatons

.

Anoncephaly, hydrocephaly, cleft kp and palate

Fetal hydantoin syndrorme: facial defects, inteflectual disabllity

Neural tube defects: heart, craniofacial, and imb anomahes

Cleft palate, heart defects, urogemits and skeletal abnormalities

Cleft lip and/or cleft palate

Feart malformatons

Beart malformations, neural tube defects, anal atresia, faclal clefts
and many other defects

Neural tube defects, heart defects, gastroschisis

Cleft Iip and palate, heart delects

Skeletal abnormalities [masal hypoplasia, stippled epiphyses)

Growth retardation, fetal death

Cleft hp and palate, heart defects, microtia, microcephaly

FAS, short palpebral fissures, maxilary hypoplasia, heart defects.
ntellectual disabiity

Isotretinoin embryopathy: small, abnormally shaped ears, mandibular
hypoplasia, cleft palate, heart defects

Spontansous abortion, prematurity, low birth weight, heart, cranio
facal, and newral tube defects

Neurological symptoms similar to those of cerebral palsy

Growth retardation, newrological dsorders

Masculinization of female gentalia: fused labla, citoral hypertrophy
lethisterone, norethsterone]

Malformation of the uterus, Utenne tubes, and upper vagna; vaginal
cancer: malformed testes

Various malformations; heart and neural tube defects most common

Newral tube defects. heart defpcts amphaloceis

1S5S, selectve serctonn reuptshe mhibtors, ACE, angiotensin-converting ensyene; FAS, fetal alcohol syrdrome
S dethystibestrol




' { ®akTopu Ha OKONHaTa cpeaa

Birth trauma and uterine factors—-1%

N m q) a KT O p M H a Mate:aatl me:abjhifaci::ﬂ%
N O Kon H aTa C p eﬂla Drugs, chemicals, radiation—-2%
v 6oneCTV| Ha MaukaTa:

» onabet n 3atnbcraBaHe - BMI >29kg/m?
» (DEeHUNKEeTOHYpuUs
v MTHPEKLUMO3HU areHTu:
» BUPYCHU UHPEeKUUU |
e pybeona, Bapuuena & d

Cytogenetic diseases-4%

Hereditary diseases—20%

e LMUTOMEranoBupyc
e reHuTaneH xepnec BuUpyc

Unknown causes—70%

e HIV Bupyc
» HEBUPYCHU NHDEKUUN .-
e TOKCOMMa3Mo3a U CUbUINC radiation i
v eKOCbaKTOpM + AN
* MOoHM3Mpalla paanaums <+ drugs
* ApYyrM OU3NYHU PaKTOpU -
TeMnepartypa, ra3oBe =>XUMNOKCHUS +— hormones
* TeXKu Metanu — Hg, Pb - ttes
* XMMWUYHU BELLECTBA, « CGIgRN
BKJ1. JleKapCTBEHW MNpenapaTtu -« german
> O oD —
’ / fetus
» MeTabonuTeH aucbanaHc u + lead
XpaHuTeneH aeduumnt - iioaeH aebuumt mercury

Mpod. A-p Hukonan Jlazapos 29



Ta//dOIde-

v BbBe[leH B nNpaKTukaTta KaTo
cenaTMBHO cpeacTteo npe3 1950 r.

v’ npueMaH oT 6peMeHHU XeHN BbB
Bpb3Ka CbC CYTPELIHO NOBpPbLUAHE

v’ pesyntaT: 10-12 000 HoBOpoOAEHN
c pokoMenuns

v [O-p Widukind Lenz B Nl'epMaHus
n [1-p McBride B ABCcTpanus

v aHTUHeoNnNacTU4YHM CpeacTBa,
AHTUNCUXOTULM M @HTUAENDPECAHTHU
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> neneuuu

» KPpbroBu XpOMO30MMU

> AynankKaumm
> UHBEpP3UK

» LEeHTPUYHU pparMeHTH
v/ NpoMsaHa B 6posA — aHeynnonaus:

I'eHeTMLlHM cbaKTopM
v’ XpOMO30OMHU AedeKTn
e ) v/ FEHHU MyTauuu
XPpOMO30MHU AedeKTn:
v NpOMsiHa B CTPYKTypaTa:
» TpaHcnokauuun — cmHapoM Ha Down

» Tpusomua 13 - cmHApOM Ha Patau
» Tpu3omMua 18 - cuHApPOM Ha Erwards
v aHOManunu Ha NoNO0BUTE XPOMO30OMMU

TABLE 8-3 Variations in Numbers of Sex Chromosomes

Sex chromosome
) PP Py Phen otype
X0 1:3000 Immature female
XX Female
XY Male
XXY 1:1000 Male
XYY 1:1000 Male
XXX 1:1000 Female

Clinical factors

Turner syndrome: short stature, webbed neck. high and arched palate
(Fig. 8.8).

Normal

Normal

Klinefelter syndrome: small testes, infertility, often tall with long limbs
Tall, normal appearance; reputed difficulty with impulsive behavior

Normal appearance. mental retardation (up to one third of cases),
fertile (in many cases)
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Buaose MmandpopMmauumm

: S ¥ s
BpO,EI,EHVI MancbopMame (aHOManuun, poaoBu aedeKkTn):

v’ CTPYKTYPHU, GYHKLUMNOHANHN, MeTaboIMTHUN N NOBeAEHYECKHU
AedekTn nNpun paxgaHeTo

- MancbopMaLl,MM - N0 BPEME Ha opraHoreHesarta
(3 -8r.c.): WORLD
v MbJIHA UM YAaCTUYHA NIUNCa Ha CTPYKTypa ATLAS
v’ NpOMsiHa B HOpMasiHaTta U KOHpUrypauus OF

= paspyluaBaHe - BIRTH
BC/IeACTBME Ha AECTPYKTUBHU NPOLIECK: DEFECTS

28D EpiTioN

v MOpdoNIorMyHa yespena Ha opoOpMeHU CTPYKTYpH
= nedopMaLmn - BCNeacTBMeE Ha MEXaHUYHU CUNK:
v/ 4eCTo 3acdaraT MyCKyJ/iocKkeneTHaTa CUcTema
v’ MoraTt aa 6baat o6paTtMMm NOCTHATaAHO
" CUHAOPOM:

v’ rpyna aHoMannu, KOUTO ce cpellaT 3aeaAHo U uMaT creymnduyHa
obLlwa npnymnHa

= _acoumauusa:
v’ Hecny4yanHa nosiBa Ha ABE WKW NMoBeye aHOMasinn, KOUTO ce cpeLwaT
eHOBPEMEHHO MO-4eCTO, OTKOJIKOTO MOOTAENMHO

Mpod. A-p Hukonan Jlazapos



OAncMmopgonorusa

.qMCMOpcbonorMﬂ

v/ HayKa 3a BpoaeHuTe MandopMaumm y 4oBek
(poaoBu pedeKkTn), TEXHUSA NPOU3Xoa U TOYHA HOMEHKNaTypa

* AUCMOP(PU3DBM: ]Bﬁffﬂﬁl v

R

v aHOManus B MOPhONOrMUHOTO pasemnTre |DISIEEES

v anomMop@usbM

v/ CNOCOBHOCT 3a n3siBa B APYrn pasinyHU
MOpPdOOrnYHU popMun

= MeANUUHCKO MNpUIoXeHne.
v/ KJTOH Ha KJIMHWYHATa reHeTuKa
v' KNMHWYHaA ancMopdonorus

Clinical
Dysmorphology

T here are all kinds of classification and
data challenges that are tough to overcome

[in birth defect surveillance]. It almost makes

Ily}vn‘n‘mqg-r on e dnoeder
.w-.\msw CHARGE symlsese:

Wikon qudeoone Narks Gorso and Gabrick Mad

cancer tracking look easy,

—Ted Schettler

Science and Environmental Health Network

OWo s Kluwer xwmxl
iams & Wilkins
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KoHrenutanum mancdopmMmauum

- . H63Ha‘-IVITeJ'IHVI CTPYKTYPHU aHOMaATIUN -
npun 15% o1 HoBOpOAeHUTE:
v MUKPOTUSA (ManKuy ywu), MUrMeHTHM NeTHa u ap.

v/ 4eCTo ca acounmpaHun C roslIeMm CTpPYKTYPHU aHOManmm —
3% no-ronam puck c egHa, 10% c aee n 20% c Tpn n noseve
MasiIKn aHoMasnmm OT pa3BUTUE Ha FOJIEMU CTPYKTYPHU aHOMaNnu

= KOHreHutanHu aHoManuu (AedeKkTn Ha HOBOPOAEHOTO) -
npun 4-6% OT HOBOpPOAEHUTE:

v/ BoAeLlla npuymnHa 3a ~25% OT CMbPTHUTE U3X0AMN MPU HOBOPOAEHUTE

v’ 2-3% OT XMBOpPOAEHUTE ———
_20 dividing zygote, ite of acti
v 2 3 /0 n pM ,D,e L'a a ,D,O impgm?;itqn | =g common site of action of ti:togen
gastrulation eye ear palste  ear
5-roguiuHa Bb3pacT g | e beat 0 ST TR oy Gk N
Dysmorphic Features of FAS ’ J if‘t‘;o‘, B~ LSRN l\ ‘. . % ) ;.."i | ' .* FaR \— iy B ‘ 1
"*'} t :_'-/'f\_ ) i, ; "',-T.T‘teeﬂ"i;‘ff/ | A S8 | S L A
o | @5 [oasiy | o ey | S | TR | 1o N
microcephaly X heart e | T e 1- A
Gy external genitalia
Small palpebra . Low nasal bridge e =
fissures L_’ \/ “Epicanthal folds
mooth philtrur Minor ear anomalies b
Thin upper lip ’;ﬁ\lcrognathla 12\ er Iimbs
o
= BYEes
Cardinal features in blue 7 . WEr MBS
5 _/é"‘ o =)
s Hpws Ge S external gentalia
susceptible to
teratogens e
prenatal death
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3Ha4YNMU KOHMEeHUTAaNHU aHOMalnn:

v’ nedeKkTn Ha HepBHaTa Tpbba
» aHeHuedanus, MeHunHrouene n gp.
v nedeKkTn Ha Apyrmn opraHu orT: _
» ABuUrarteneH alflapart n Cbpade4yHo-CbA0Ba CNCTEMA
> XpaHOCMUJ1aTEJIHa N ANXaTEJIHA CUCTEMU
» NMNKO4Y0-MnoJsioBa cucrtema

Moin Embryonic Period (in wesks) Fetol Period (in weeks) l
1 2 3 4 5 i
Pariod of dividing ‘ A . ]
st || o |- —r
1999
& i ——
| TA, ASD, ond VSD [ i
[ Andio/Meromeic_| I
| [ Amdio/Meromelia ] Tower imb ]
I Clek bip | T I i |
[ | Low-set malformed ears and deafness | ot l
{ Microphthalmia, catorocts, gloucoma I T

| Enomel hypoplasio and swaining | Toeth
o  Common sitels) of oction ||

of terctogens | I Cleh polate l Polate I | |
/ .E'.ML'.eCI)aHHM gleumsvmepcnod [Fescutiizanon of | Exdermol gonitolo
Not susceptible to Highly sensitive period . L 1 - 1 1

-— N TA—T reriosus; ASD— Atrial ! defect;

CBbpP3aHu g ‘ R e e

6 JIN3HA Ll‘ N Wo«"h dm:;:gwon Maijor congenital anomalies Functionol defects and minor anomalies
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v Xxemmnmenumsa Term
v MepoMenus

v (bokomMenung Amelia (ectromelia)

Acheiria, apodia

. Phocomelia
v’ eKTpoaaKTunus

v' NONMAAKTUNUA
v' CUHAAKTUNUA
v 6paxunaakTunus

1 Hemimelia
Meromelia

Ectrodactyly

Polydactyly
v bird-boy

A. Paré (1520)\ Syndactyly

Brachydactyly

Split hand or foot

Mpod. A-p Hukonan Jlazapos

- TABLE 10-2 Common Structural Types of Limb
AH OMan M M Malformations
v amenus

Description
Absence of an entire limb
Absence of hands, feet

Absence or shortening of proximal
limb segments

Absence of pre- or postaxial parts
of limb

General term for absence of part of
a limb

Absence of any number of digits
Excessive number of digits
Presence of interdigital webbing
Shortened digits

Absence of central components of
hand or foot
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: ACMMeTpVNHo CBbp3aHu 6nmM3Haum:
v 10% OT BCUUKM Cny4yaun

= pa3’HOBUAHOCTMU:
v’ aBTO3UT

> HEe3aBUCUM 6/IM3HAK OT ABOMKATA
CBbp3aHun 6nmn3HauUn

» HOpMasneH, HanbJIHO pa3BuUT
v’ napasut

» MNO-ManbK U HEO(POPMEH,
CUTHO Heaopa3BUT »

]
-
”
'b
.‘ .
v i
4’% - » !
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m cbopMm:
v' thoracopagus - 56%
v’ craniopagus - 6%,

v’ pygopagus — | o

pPAAKO CpeLlaHo

Mpod. A-p Hukonan Jlazapos

m CmmeTpquo cBbp3aHu (Cnamckn) 6nusHauum:

v UAeHTUYHU 6N1n3HauUmM CbC CBbpP3aHu in utero Tena
v yectoTta — 1:50000-100000 paxxaaHus
v’ 4yecToTa Ha ouensBaHe — okoJio 25%
v no-ronsaMa 4vecrtota (3:1) npu cecTtpu

CONJOINED TWINS




Mpod. A-p Hukonan Jlazapos

And on a happier note...

Siamese twins who were separated
at birth were rejoined today
after twenty-three years!
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