2016.10.17

Endocrine

s 2

A E KRN

&\ Jt\‘ﬂr Eff?;ﬁﬁ
o AFRATHER ”T%M:

18
Embryology of Endocrine
WEE e B g
RITEE E= stem
way A y
... =MHFE FXE MIZIE
BER

BEE HuR
HELY BEE
HHE FREP
FRR

ik



Introduction

E80R : hE-EEW—RIROME -
ERXBB2HBTEE » cTEEREH
FERECAO M - U0 - DATAREE
RRBRFMEE

REMENETRARE

JRUHIBH B [FIE2AY AL LREE - ZATEHENE 2 REEHET
HER  ALEEERARRAE - AT BRI - g e Rk Qe
Outline

§ Pituitary Gland *&~ 9%

§ Thyroid Gland ® ;Pc'aljl

§Parathyroid gland & ® ;l—%ﬁ'{

8§ Pineal Gland (% %)

§ Thymus Gland (%3 8%)

§ Adrenal Gland (%1 %)

§ Pancreas ("4 %)

§Ovary (%F &)

8Testes (£ 1)

S A

8% &




§ Pituitary Gland %%~ ’iﬁl

— ~ 54 (Pituitary gland )
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1. B NERAMEASRA/N > 73ECHT% > FIEERE £y Adenohypophysis > 1%
=1 /5 Neurohypophysis » fEFRREERIRIFEA —BHY > —EE L E—(E
FE - WIE—RBE
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- 2. QLRI - (B A o T AR - RT
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TELY 80% » 1RTELY 20% - (fliFcH 101 2 EH)
Hypothalamus MISE T E » BRMW&KIMERE (neural ectoderm )
o Hypothalamus 1= T & - BN H&INEE ( neural
Posterior Pituitary
REL S ectoderm )
CIETE B A7 B > BHYMNEE (Ectoderm)
Anterior Pituitary | CEETE BT ENEEEERT!)
#f 1 FMbiE ERZ#VE endoderm
SR RS E — 857 > — R & TT A A B 1 fE 5 A8 HR O S A
S (connecting stalk) [ » Fxf& & F 4R ENFUME#E
FIHRALIE B IERER (circulosus arteriosus cerebri)
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A Infundibulum iz _‘f/" B o) :/ .
//\\g \ > E——— ,\'\{;\7 : :
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Rathke’s Pouch —d) DS
[INeural ectoderm  [JOral ectoderm (U Fe .;,
C o ’/_/;/’/ D Median emme;

\ % . - / -
Sphenond N 7 ecting stalk
SanS Pars Pars

tuberalis \,\/ nervosa
Pars \__Pars
distalis ' intermedia

CIEs Mg (1E8E X Rathke’s Pouch) 1T b » fHASSMEfEGIE M >
B OWEIRE A VIET - Fef% s BIPRRE T~ E48
f7L 101 KBRS ¢ ALl =/H KK} > Rathke’s pouch ZAirjit CIRERY—{EZEHE - FETLE
infundibulum 4 B 75 (i H R &2 LB T PEAYBEE: > (AT infundibulum %’ZfTZ\ZfA
Infundibulum [&] N ZE{HFZF pars nervosa ; Rathke’s pouch 2 HIES (pars distalis) ~
h—/ N EEENED (stalk) - E & RN R (B E & - Fl R4EEED (pars tuberahs)
wEERE Rk R El (pars intermedia )
2. Pars tuberalis H1E % M&E 5741
3. —(E&EHENSRERRAVAR R 2 s 7 I R RE - BT RS I 4S8R A A —E &

IR EAE—E > 24

BB » OF — IR MR RTRE H 2K
iR MleEmm
| i#ErEES (Pars distalis ) EESS
Bt (REFRIMERE) FRRAES (Pars intermedia ) rhiE
RS T B 4HERHS (Pars tuberalis ) TEA MREE (AR
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Genes involved in human pituitary development with particular reference to cell differentiation

Ventral
Diencephalon otx2
Six6
Hesx1 SF1
Sox2/3 Wnt5A Tcfd
mp4 Shh Gli1/3
- Fgra/10/18
y »'—‘
Lhx3i4 st
Six6
Isi Wntd Tefd s
Hesx1 p-catenin Gata2 Pouift
Pitx112 Gl Sox

Sox2 Notch2i3 Jag1 Hes1 Prop1

;“"7‘-. Bmp2 ‘-.

Pit2 Loxtd NrSat
Bmp2/7 -. 2;5:22
Mesenchyme &
Oral
Ectoderm
8.5dpc 10.5dpc 12.5dpc 14.5dpc 15.5dpc 16.5dpc

1. A2 — OB SER - B b5ek (BER)
2. —Ff4a/E Progenitor cell » ZA& 1818 ML EM A 7R > BB HIZREVRE ACTH -
R A G A

3. EMHVESNELRCAEE - 3 REAARAZEE > nlgeR /e K Pituitary S S IERE - LS E

A —LE 3
4. bEAEES
A. ZERfiER Oral Ectoderm 4%, Oral Endoderm » {HIEEf Oral Ectoderm ;& |
B. L& FHEAYEERE (8.5dpc HE ) - AMER/INE BNV - A& AJEAVEE RS
£ @ dpc ‘£¥5 Days post coitum ZE1% K8

Bl

During human pituitary development, what secreting cells appear earlier than the other cells ?

(A) MSH (B) GH (C) PRL (D) FSH (E) TSH
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TABLE 1. Mutations identified in the HESXT gene in patients with SOD and hypopituitarism
Mutation Inheritance Endocrine phenotype Neuroradiological findings
p.Q6H (2 reports) Dominant GH, TSH, LH, FSH deficiency; GH AP hypoplasia, ectopic PP
deficiency, evolving TSH, ACTH
deficiency
p.126T Recessive GH, LH, FSH deficiency; evolving AP hypoplasia, ectopic PP, normal ON
ACTH, TSH deficiency
€.306_307insAG Dominant GH, LH, FSH deficiency; AP hypoplasia, ON hypoplasia
hypothyroidism
p.Q117pP Dominant GH, TSH, ACTH, LH, FSH deficiency AP hypoplasia, ectopic PP
€357 + 2T=C Recessive GH, TSH, ACTH, PRL deficiency AP aplasia, normal PP, normal ON
Alu insertion (exon 3) Recessive Panhypopituitarism AP aplasia, hypoplastic sella, normal PP and
infundibulum
p.E149K Dominant GH deficiency AP hypoplasia, ectopic PP, infundibular
hypoplasia
c.449_450delCA Recessive GH, TSH, ACTH deficiency AP aplasia, normal PP, normal ON, thin CC,
hydrocephalus
p.R160C Recessive GH, TSH, ACTH, LH, FSH deficiency AP hypoplasia, ectopic PP, ON hypoplasia, ACC
p.S170L Dominant GH deficiency Normal AP, ON hypoplasia, ectopic PP, partial
ACC
p.K176T Dominant GH deficiency, evolving ACTH, TSH Ectopic PP
deficiency
g.1684delG Dominant GH deficiency AP hypoplasia, ON hypoplasia, ACC, absent PP
bright spot
p.T181A Dominant GH deficiency AP hypoplasia, normal ON, absent PP bright spot

AP, Anterior pituitary; PP, posterior pituitary; ON, optic nerve; (A)CC

, (agenesis of the) corpus callosum.

1. Ag*%

2. FEFTEEAFEE HESX1 a3 {EE: RS 2E

aplasia 55

SR T

it AP hypoplasia ~ ectopic PP Ik AP

/N BRIAPS

Septo-optic dysplasia (SOD)

N 1 £y De Morsier Syndrome

I pituitary gland 5 1 ZEAYIE FEERE -
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§ Thyroid Gland ® ;Peﬂ;jg

firE

Phan

Larynx

Thyro
gland

Trachea
Carot

artery
artery

EXFEE FHAREE (Thyroid cartilage)
AWAEHEE > AR (Thyroid isthmus) fH 1%
EF IR I9EAE HE T B ERRER B (cricoid cartilage)

HERGER

G R B EEE T - B—EEIRATA AR
R FEZ GRS 24 KX R HATAZS Y E(Pharyngeal floor) % £ 11 N B J& (endodermal)
FIEE 3 ~ 4 INZERY F R/ P

3. FBSMATEETEA T (caudal) HYHITHER » Refe® B (EEECE (laryngeal cartilage)
sa Y
1. 3GEHEE(Vagus nerve): - EHEHHAK(X)
ik

_EHARIE SR (superior thyroid artery)
SNSEENAIRAY 77 57 (branch of external carotid artery)
7R - N HARIE#EIHR (inferior thyroid artery)

Ak

A.
B.

(BRGNS F# R (Pharyngeal veins)jfit [A]
| ERR AR EE AR (Superior thyroid vein) & N SEERHR (Internal jugular veins)
THARIEEFIR (Inferior thyroid vein ) FZEI(ATEEEHK ( Left brachiocephalic vein )

DhkE

N

FRIER A (Thyroxin) © ST (R
47 % (Calcitonin) © (R o #58 T-FIREEE T-HLPE + FURIFFRAR 2 (parathyroid) i




o FEEle CEARREREER - Mouse 25 H] - EEE NV RERIZ SRAEHIEIE)

%5 F & (Stage of Morphogenesis) UNERINEUN B - AR KRR
FHjIR 5 2 (thyroid anlage) (3R E20-22 E8-8.5
B4 FHIRZF (thyroid bud)Hy#B1iE(migration) E9.5
FHIIR & (thyroglossal duct)jE %k E30-40 E11.5
FHIRBR 84 (migration) 52 54 E40-50 E13.5
Ei 1% A8 (ultimobranchial body) gl & (fusion) E14
JEH A Y (folliculogenesis) E15.5

= ~ HRIEE (thyroid anlage)

(ERNEIORIERE - 275 101 5 )

A.

D.

Thyroid anlage /& FIRBE S PV - AL

(endoderm)fE 1* pouch ( ¢ pharyngeal arch 1-2)
eI MIFE T

Pa: pharyngeal arch

Pp: pharyngeal pouch

Anlage ¥ 1@ rudiment, primordium > ‘&2 E HYZE
o~ RRC A4S

FRIRBRAEZ A5 1% 70 REAMAHTIAE

I Pp
Il Pp

i Pp

IV Pp

Thyroid anlage

Laryngo tracheal
groove




VY ~ BHARZE (thyroid bud)BY[H [ 1E A (invagination)

7

Pharyngeal
floor

0

Thyroid

(
anlage ( IPa
AN
A. |Pa: E—IH=
B

. EEETEEATE RHYPUE 20 = (Pharyngeal arch) » TEH il FHAR R Z (Thyroid
anlage)iVfir'®
C. FELBEIEFREE @ BRWREL FEE T - NFEEH(invagination)

*H - BREMELCERHERE

5P FRERRE - Foo] ABIRALP

BIR: T B - I o] LUK
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TABLE 4. Summary of known and potential genes involved in the pathogenesis of TD

Stage of thyroid Expected Genetic lesion in human Genetic lesion in .
o o ; Other candidate genes
organogenesis phenotype diseases mouse models
Specification of Agenesis Unknown Unknown Unknown genes responsible for

thyroid anlage

Migration Ectopic thyroid  Unknown Foxel knockout
Survival of precursor  Athyreosis FOXE1 mutations Foxel knockout
cells Titf1/Nkx2-1 knockout
Pax8 knockout
Fgf10 knockout
Fgfr2 knockout
Hhex knockout
Expansion of cell Hypoplasia PAXS mutations® Tshr knockout
population TITF1/NKX2-1 mutations®  Tshr™'/"" mouse

TSHR mutations

Interactions with Hypoplasia
neural crest-
derived cells

Tshré®/9® mouse

ET-1 knockout

Hoxa3 knockout

Eya 1 knockout

Pax3 knockout (splotch)

specification (might include genes
that induce the expression of
TITF1/NKX2-1, FOXE1, PAXS,
and HHEX)

FOXE1 target genes expressed
exclusively in thyroid precursors

TITF1/NKX2-1, FOXE1, PAX8, and
HHEX target genes and cofactors

expressed exclusively in thyroid
precursors

TSH-induced genes

Other Hox genes

“ Phenotype expected if the corresponding stage of organogenesis is blocked.
® In humans, unlike mice, the abnormal phenotype is detected in heterozygotes.

A, RIS AR EME > NARENERFIAR - B2 ERAEER 7%
REERHIRBR AR 5 EHMRE > SAURLE IR 2K

KONRIE EIEAYFRASEI R P (ERTRR AN oy A B > BV TER)

FRIRBR YA B PR B Stage of thyroid

FI4EE Expected

FLRELSE Genetic lesion

organogenesis - IR AN RE phenotype in human disease
HIRIR R 2 R b HIRBOS A ML RA
Agenesis
i (migration) HH PR [ TR B A1 A RHD
Ectopic thyroid ER. © Foxe 1 knockout
HiEBAHRE (precursor cell) {7 E5 4 FH TR B i Foxe 1 mutant
Athyreosis
4B 4= (expansion of cell population) A% HEAE PAX8 mutation
FIHHER RS 44 P (neural crest-derived cell)7Z. | Hypoplasia TITF1/NKX2-1 mutation
ENENEE TSHR mutation

+ FHTRHR ZR B R HG B A= S Ay 2

1 DIFEER - BORBRERBOH A R S

(neonatal brain development)Jf 5 BEE 5L

2. 1BAEEEH - EIRG ST HARVES S 5 (fetal brain development) 5 B3

3. HNAESHRRHIRIRRGEEEETE

[y > G B ARG
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8§ Parathyroid gland &) ¢ ;}H:jl

— ~ BIEARAR (Parathyroid gland ) :

EIHIRERE ( Parathyroid gland )

Parathyroid

Glands Thyroid Gland

Back View

1. EEERER > TS {ERA TER  IEFE/N  EmE<Smm - WAL B IR
HTRSMAT - PRI RE (R BT IRAR

2. g EJTH—EEE AL FOIRBR R A R - 8 N 7Y —EEE T AL FOIREE &%

3. HFHHRRAEE - R RIS EES AR @3 /E (endodermal thickening in floorof
early pharynx) DL 38 = ~ TUIRZEAY _E B7FTiZ Rk (epithelium of 3rd and 4th pouches)

- REE S e B B IR R AHE]

5. BEIFRBRHYDIRE Ry 7 ilb Bl FHARRE 2R (parathyroid hormone/PTH ) » 1 S BARYisE S TR &
o B DATH S 5 - MR BRI - Bl FFIRBR R AEThRE A B 70 Bl $5 22 (calcitonin)
et AN

WEnz
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Pharyngeal
Pouches

Thyroid gland

Parathyroids

Thymus

Ultimo-branchial body

1. {E575MAEE > {1 #E(pharyngeal pouch)fii /P pl— {5 % (diverticulum) » B fl/EZE 0HY >
EE A E e e S LE

2. TEIFGIREGZEHE S = E A E(3rd pouch) - EEIIFIRER ST /E 2K B 56 DU %S 1A 5E (4th
pouch) > 352N fysh = HIA et &34 & iR (thymus) - T &I FGIRBR G HEE Rl it T %

3. fERRSHIRYERIFIRBRELA TR - HAG R A RSB RE s

Dear . Hhusband

Do you know

You for me come say very important .
You is me most love of the man .

| can not no you .

| want you has accompany me close .

You belong to me .
Thank you ready accompany me close .

| really good love you .

| Lifetime love you (=(:12>
#|

#love

#You

#Baby

THREERE
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§ Pineal Gland (% %8 )

— & EFAKEE (corpus callosum) EY{& T - /NERT 2T

S AN Y]

(101 &R AH7E)

NN
@ AL

A Brain

Suprachiasmatic
nucleus

Pituitary gland /
Optic '/
chiasm

Spinal cord

Pituit b
e Hypothalamus\

B ERISEYTESE N2 515K outgrowth of the roof of the diencephalon
 BRALE - A CER circulus arteriosus cerebri 575 ~ circle of Willis
~ BRIRS IR ¢ JH45EFIRE cavernous venous sinus

* HHIEESARC - AR SRR — &y

KA (from &EE&EIR})

o FARAGHEAERRAG SV IBTE tPREIR S - BV AR B RHSHY (R -

o EEMASH EHERTHY SRR B SRR ~ HAEEIAY B S B AT -

o PARBENAYHRLE R B REE ARG - B RASKINE A se il s > &R e
AR L -

75~ DOEE ¢ ST IRBEEEE melatonin

-t (Tryptophan) 14:) » BLERZERHR A 7 R
> e RIRRAS AR - MR Lt g A S

AT (from &EE&ER)
FRIBMERTIRE

HOhER - R E ~ APREERTT ~ TPAIE R E A - SR b RIETIRE ~ ESREAL - T
BEPI 22 AHEE ~ DU ~ CUEENE RS e R R ~ TR

A\
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& Thymus Gland (7§ ﬂﬁt)

— I
*  SEUTAR (sternum) > (LR LA IR YRR
* HEFHFHZATE BRIV - B ETIREr R B RERE
* [FHEY (puberty) ZEPHAAZENE - DHREMTHNNIE - SR ARRLAHEREUT

Hafir

(— IR K) B2 5LV RR (FEC— BRAVALE) A HIRGRR (L2 5)

T SRR

1. NIEJEZE =1AFE third pair of visceral pouches 47{EHY thymus epithelial cell(TEC)
JESZ © from epithelial cells derived from endoderm of third pair of visceral pouches (3rd
gill slit pouch)
(BRI E AT SRR 2K B MEE R 2 L13R)

2. SMNIEJEHEEA FEEE neural crest mesenchyme © LA HAHE D&

3. iRfE iS4l Hematopoietic stem cells, HSC : (£ H 4= 185548 T 1E

> 1H12 FEUERRMEAES » MRRGIAZ IRmAE R T 5 3 R E R ARG HEa2itIae

7S R R TR E R B MERIERRSS 9 - WAEARHGSE 20 ERF & RE -
I B BVA TR H B A 45T (from &8RS &)

=~ FhRfLE

o HgNEHARATSEE T 52 internal thoracic artery (subclavian branch )
o HHIRERE EFR - FHARERE N EHPR superior ~ inferior thyroid artery

Vg~ RS AT -
*  FLIRERAFAK thyroid vein

o /FHEEFERNK left brachiocephalic vein
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LT - BREFHLR Vagus nerve, CN X
> KE %S posterior gill slit) 7 BAY4ERE B o a S i

~ IJEE © 47005 thymosin ~ thymus humeral factor ~ thymopoietin

-G ERE LR T 4ifE

YRR AR AR G2 B AR 8L T 4Ry IR A

Phenotypes Coll types Origins

Medultary TEC Third pharyngeal pouch

Keratin endoderm TEC progenilors
Cortical TEC

R B agw azmiwiiiza)

CD45 TEC : thymus epithelial cell~

Capsule
Neural crest mesenchyme

eady in antogeny usth

Endothelium minor contribution to aduh

Seplae

Keratin Fibrobasts thymus?, replenished from

local” mesenchymae?
Nonfibroblast
Foxn1independent
mesenchyme

Thymus

Thymocytes

Dendritic cells Hematopoietic stem cells

CcCDa5 —

Macrophages contnuous colonization

B cels

X HRR AR RV AR ARG 32 B 2R RA =
1. WHEE’JH’@H%LEZHU%E%EH@(TEC progenitors)
o T AMTEDL TEC B ARSHVAHAE @ Medullary TEC £ Cortical TEC
o JF T 4ffE Ay (phenotype) & CD45 -~ Keratin®
e 101 &l ##H 7T - FH Foxnl E:[RJZEH]
2. ML EHZEE ] EE neural crest mesenchyme
o H bRHIRERYEY) ¢ capsule ~ septae ~ endothelium -~ fibroblasts
Nonfibroblasts-mesenchyme
o 1F T 4P Y7 (phenotype) By CD45 ™ ~ Keratin™
3. k=i Es4H e Hematopoietic stem cells, HSC
o H[9 bR pym el iR 4HAE  thymocytes ~ dendritic cells ~ macrophages ~ B cells
o 1F T 4P _EHyZEFH A (phenotype) By CD45 "

> Phenotypes B Keratin®" ~ CD45" » 3= 86 markers {F & GI/RET 0 B AR E 2
B PR b T AR AR HI T & A Ry Ui — A AR Y S K R e

> 5 thymus 22 CDA5 88 B 1EE > thymus KRN & capsule &5 keratin {258 BRI
Al thymus & [HIEEE TRy arE
> AT R ZE 1Y markers > 5 SRS T] DA 28 Lo &5 AH BRI I ORI R
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e TN | AR EY) kol
Third pharyngeal pouch
AN Keratin(+) pharyngeatp Hia g A Medullary TEC
Endoderm TEC )
Endoderm CD45(-) ) (TEC) Cortical TEC
progenitors
Capsule
Mesenchyme Septae
SANINE Keratin(- Neural crest =
©) ] Sl 45 Endothelium
Ectoderm CD45(-) mesenchyme )
Fibroblasts
Nonfibroblasts-mesenchyme
Thymocytes
RN Hematopoietic stem cells dendritic cells
CDA45(+) 3: e kil
Mesoderm (—ZFrE71b) macrophages
B cells

¥ {EHERIEELZHER Mesenchyme
Rl Rashara ek~ % T2 E P IRIGEEA 2 sh AR @ 4Rt - (B 7R o] A MA 4R o R K
EITEAHAE A AR DR AR - B bR 2 E A FIAHREATRE ST o 0 AR SRV AR /)N
I SR ARG - AHRERTE P& &/ D SRV - 2 2RI S 701 -

9 9gag
Vi 56AG.COM |

(Mom, am | handsome? 1

o

[ | don't know, ask your ’

| girlfriend

.

[ Then you have your answer |

(But | don't have a girlfriena

J
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§ Adrenal Gland (% ”ﬁt)

~irE: B _EJ7(“suprarenal” gland) > 4ymedulla(BEE) - cortex(7E)
-

1. Adrenalcortex: {ZfgELHHHEE(mesoderm)
2.  Adrenal medulla: # T3 EifH4EEiH Y neural crest cell (fHIEKA4HA)

* KA AT AR A A (adjacent sympathetic fibers) > J2 A BIRC EHEL SR
~ Bk B ERREIHR (adrenal arteries)

- FRHR: B AZEEFAK (adrenal veins)

P (EETHERE ERRE o IE T A T)

1. Mineralocorticoids: Ef&TA{ 8 FISRHEL

Glucocorticoids: kAl ; 2P AH

Androgens: SRS E BRI HE R &

Adrenaline (Epinephrine): & _FAREEEAVIEZ - 8000 BkEL T ER
Noradrenaline (norepinephrine): & FIRBEEAVSZE » UL4EEIHR

vk wnN

FERSIRPIERER T EZHESE - |

285 - ERMMAIRE - |
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B ERRAVIRAGEE (R > LHERFEHER)ETH

@-9-9-0-0-0-

7 weeks 8 weeks 20 weeks Newborn 1 year Adult
Legend:

|1| Fetal Cotex - Zona Fasciculda

. Medulla - Zona Glomerulcsa

Zona Reticulars

EI Eary Permanent Cortex -

It is important to note the reldative size of the adrenal glands at each of the stages.

s,

Adrenal -
cortex y == j— Capsule-—{ : BT s
.‘ o - e %,
P o : Zona —{ it <
"’g"';';" = glomerulosa = } 54

Adrenal
medulla

Adrenal : / Cortex —

gland {

» M | ¥
— Zona —i
fasciculata

M — Zona —
reticularis

— Adrenal —
medulla

Medulla —

vk wN e

57 > BE5 BB (Fetal Cortex)%ﬂﬁaé(Medulla » ZARENC cell)iﬂ‘ %_

5844 > JMHIE—JE Early permanent cortex(F-HA7k A M E)

55204 » YMAIEL—J& Zona Fasciculata( B IR%T)

H4 » ffMal—f&Zona Glomerulosa(ERIRHY)

AE > BE'E (medulla)5Z 12 i ¥H Zona Reticularis(4AR7E) » A2 5C#&HJAdrenal grand

3% Zona ReticularisfEmedulla®} ~ Zona fasciculatalA

¥ (e R A1 0 Fetal cortexfllEarly permanent cortex@ sk o H K AEHYE!
ERREE AR AR BRI NGl 1 R )

EEE A EE) - HET—ERe IR TR o el DUHE ERRAVAH SR AR ST i

NZI4) - Adrenal medulla—Zona reticularis—=Zona Fasciculata—Zona Glomerulosa—>capsule

HERF © 5 RENEE » AR RERAERE

1% = (E G P ZETHY 5 Fuck Girl (Fasciculata->Glomerulosa—>Reticularis)
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http://www.carolguze.com/text/442-6-sexual differentiation.shtml

Figure 1
e i e C.L.: A 46 XX CAH Patient Raised as a Male
Normal Adrenal Gland Adrenal Gland in CAH e e e -
W " BV | !
) i ‘ |
[

! /7 O\

|
Cortisol, Aldosterone and Aldosterone Androgens i

Normal amount of Decreased Cortisol Increased k
and Androgen hormones ""
l l |
Normal Health and Sexual Multiple Health Genital Changes, e -
Development Problems Early Puberty ‘

Roprinded with permission from R Bizzasd, MO,

Congenital adrenal hyperplasia (CAH) R4 BF_F BRI A= iE
1. IEH > &43h21-0OH-Enzyme > FHRIEIER S0V LR BB (Cortisol) ~ FE[E FE(Aldost
erone) I Z (Androgen) » B HIEEHIIEHE
2. KRIEHE » A&43h21-0H-Enzyme
A. B RSB (Cortisol ) AR & (Aldosterone) i/ » 5 [RE 2578 (g R RE
B. 21-OH-Enzyme’H (EH M ZZIVIIAE » W121-OH-Enzyme N 43 A5 2% (Androgen)
EEEN - AR R (Genital changes) ~ PEF.(early puberty)
3. [EFAYAHEMAVFEREEXX  (H2R RS FRRRY AEE(CAH) » R R Y
o FRAZ SRR D - B ERE

BN
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§ Pancreas (% %)

— -~ flfis
Pancreas [Efi
A=S 1. £+ _F5H%% (inside notch of duodenum) » & HE % (retroperitoneal) 258 B
2. fEHEIAHECH body FR tail 5 HH tail f5P5 B G HY HR 4R B/ B Y R 1/3 AHEE
PS. Ffi ol o7k A EESE @ 47 42 Uncinate Process $12% -~ Head 58 - Neck $§ ~
Body #& -~ Tail &
3= 1. pancreas [ foregut ERk (P LABERERY_E S/ 4HREZK H endoderm )
2. —BAsE AR MR AIRREE » Bt RE IR SF e IR S i S A —AE TP i
e
fHEESZAC | Foregut !
1. Sympathetic : Greater splanchnic nerve (A ffig A 4% )
2. Parasympathetic : Vagus nerve (CNX)
FIHRELE | celiac artery BV BT 3558k (pancreaticoduodenal artery)

RIS [

B+ —F5H54FHk (pancreaticoduodenal vein) » [EEEZ splenic vein

ThiE

[EIRF RN NMrbes B (BIBEESE ) » 70 | -
1. Glucagon (FliEEZ)

FH o 4RSI - THEE Rt iR ey B e s o R pl e i
2. Insulin (BREZ)

FH B &Rt ST - TRE Ryl e R

2\
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—~ WA

pancreas
(acinar cells
B and duct cells)

S F cell

4 (secretes

173 pancreatic
¥ polypeptide)

Alpha cell 43k glucagon
Beta cell 43l insulin
Delta cell SV 42 (somatostatin)

1 MEC + I A e BRI e P = iy R o
2. THAE * PO EHIHITHER ~ BRE R ~ ERBEMFRIERA >
b 5 GNTT LT TR kR R A AR B LUK T AR YRR
BRI © /NS

Exocrine cell

acinar cell (N5 Zymogen granule - BE§IFEFERL - IO Z S EEY))

duct cell

F cell

430 pancreatic polypeptide
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[1]

N

pancreas
buds

? . r)
Y Ductcells Acinar cells (islets of Langerhans)
Ventfa' 1 (Surbate et o1 2008, 6g. 1) % : socrote aquoous  secreto digeative

NaHCO, solution  enzymes

1. Dlguthyll - ventralf i35 2R 2 el (A - HefkbodyRltailfh:

2. 7 RguthERER AL (B fimesentery - (i BT ) AL GRS R VERSHILS (volvulus)

3. MRS A » SRS » SRR (PR RISIpancreas « TIFERAZHE) - B
AR B LM 85 A iR

gall
bladder

wer b
& ’ FR0

gl FHENS? .

A Brzannmse I
.u-: By —BRAERE S B 682

A F—Emm I
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rg ~

PRI ab T AH 45 ER A ol

RS AHREETEE (tubules) HREEI R A HHIRRRSAE (stroma) H - [EIREHTHYAHAE

B 48 A RO P R S AR

25 10 78 » type A 4HAEGAZA L - [EIRFREITEAASE (mesenchyme) [HEIBAZAIIE Hrdk:
(angiogenesis ) » RAARTEEAAARIZ M4 RHAHAE (fibroblast )

25 113 > type D AHAETEREE AN IR - T HEHE RS AR B C AL Bh 258 AR BRI 6l

K=

55 13 3 » type B AR

IE/F : type ASD->B(fRIZZANEEEHESm A=a ~ D=6 ~ B=p)

5613 0 - ¥ HEEEIRE P EGE BRI E R

55 17 1A > type B 4HfFAMAINREZ » B ETRG A

265 20 F) 24 ] - type A AL RIS R E £

17 LM% » BE IR Cacini ) 1P Bz o] (EDHIEI A 4304467 8 (endocrine phenotype )

HYE. 57 LA

IR SRER A R (AR B B R AR > R4l (SRS BRI DIRE B 5 (1 4B )

%12 » BYUNERIZE (interlobular ducts ) - [fi{&/NEREE R £ H0E AR
HESEE S B FAVIME 2 90H0 S R =R

5123

A. JFIEHRE (premative acini) Ba%AE

B. #fiRAHAR (Pyramidal cell ) fF RUmaHHEESE 42 A

C. AN Z AN R AR o ALIFR B HRE (glycogen)

FHIERE AL B (acinar cell) ks - FEREE (larger duct) HYPY RZIHE T
&

FE P A K BRI SRR (fibroblast > HfE EEAAEZ RO

FL1GFENR0E [ - ZFPRIBEIRA - TIESWETGER S48/ - RRaErY/ NESNE]
(lobular appearance ) %8155 HHRE

F1638; » F—ERAHIRBEL
FEZIRHIRE SR HE - BB SR Y Bl R I
NI R SR EAE R E T -

A. 4y HIBE (branching morphogenesis )

B. #ffEME (cytodifferentiation)

C. JuERBIREAR R AR S LB
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N BB HEE
R R ARy 3 b
Embxryonic
stem cells
ettt ST —
Common @
progenitors
Ectoderm Mesoderm
progenitors I progenitors
a l
g & ..
= TEystem  haie l PGR2 Pdx1 l l
B Activin-3-B| Fifia
= g b 5 ol
pes a— " Pdxi-
Ngn3
Newr Getheiiney Wate) pes1
v
| Endocrine cetis |
l Pax-&4 Paxddé o l
Nicx 2.2, | Nkx 6.1
MafA+¥ Mo B-
L ACells c-cells
HERaER4HAE 73 {B i common progenitors
2. common progenitorsf47{E Fyectoderm progenitor ~ endoderm progenitor ~ mesoderm
progenitor
3. Endoderm progenitorf bt &4t o7 <7 s b Bl Y R 4a 4R ( pancreatic progenitor )
4. pancreatic progenitors731{L. fsexocrine cell ~ endocrine cell ~ duct cell
5. HAWNIIhAREE LS Etype
6. EEEL:

A. exocrine cell ~ endocrine cell ~ duct cell&E 3 Hendoderm

B. Z{Zfiflendocrine cellfYfE - FinllEinsulin73 A & B EHYKEPK 7 (DM)

/BRI A
~>B LA AEACR(T—H)
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1 B -CellsHHBEHTHERR 75 3

De-differentiation, expansion,
re-differe ntiation of B-Cells Stem cells from HSC,
MSC, islet, intestine,
' iPS cells ' adult, ESC

=
- o §

Typel | 1njury, & B &

8¥P€2 | cancer, other e E &

1abetes 2 g d@"

il factors? %, 8

Existing fi-cells a-cells, - cells :
A‘n ,@ : G - I Transdifferen tiation
Y, Differentiation Aciner cells,

.......................

No or very low
STRAT

production induced pluripotent stem cells

Type 1 DM : B-Cells #EH7I%E » 15 2 A insulin B¢k >
WSR3 2 M IR B-Cells#1y J77% » DU &A=
1. pB-Cells &Y
RIS EHHB-CellsE 8 (FHARSE) » [FHEMINFEREE
2. Neogenesis
WERIZHRFHIB-Cells » 1+ AR AV - BlansEaizkniikmE (FEEE
endoderm ) » B2 (i FHduct cell / exocrine cell K #fB-CellsiE&H 1€y
3. Transdifferentiation
Facinar cells&thepatocytes » {H H gijdit AR BT
FEHEFE T EB R 70 B TR IR 2 DM HBEFZEHIIIE - EAYEEEH%DM
FLEB-CellsB HIET - BEANGRM Al e B s THD R 15 & — 2 Ak

2D David Hughes +0

/"'. ""\:»:>‘ J“"’ u :”‘":‘ | 4 .M

xithEh - BE NS
ESNER . "FEER
BRNEEET - EERHERS ? |

EfEE - TIQRIRE - R o
(SIS iRBEE )

CKRIT - AREBNENEF! .
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§ Ovary (%7 i)

— ~ Ovary (ONE&)

(VA= BRI AT - A= R ROV E EE -

H intermediate mesoderm (HRESRARfE) &ETK

1.
£ 9] 2. DRSSP HALHEMEAER PRI E o R
3.

S SRR RS - B ATHI L B

TSI

K 1. F1hindgut (1&H5) HIAC R AL SZFCAH ]

2. H T12 /Y least splanchnic nerve (f/NAREfHZE ) HC

=
H

RN | AR

BIARIMRELRE | ovarian artery (UNEEIAR) - HFE FEIAR 22K

FRARIMAS [ | ovarian vein (ONEAFAR) - JF AT HEEFR

SheE 1. DUEAERYET (ovum ?;E'Z%—’i’ova)
2. DPSEArE SEVINRE S ool o 2 N ERRGAT . FSH AT LH Pz
1. Estrogen (MEMERZ) @ RIFZCHEMESS BEAMEEE S
JTubMER | 2. Progesterone (EEfGE ) +Estrogen (MEMEEER) © FHETHA&EH] - itht

5% B R B AR

— ~ Germ cells life

cycle in female

QOocyte reserve ' Ovulati
7,000,000 — ; Pvilation C
o o | "‘
| 7
: /
I G 3 s
| Growing follicles Apoptotic follicles
Apoptotic | I Sadi @
oocytes |
' ” x aled
——i | Recruited follicles 7 X
o——% | 88 88
({'O, Priml)rdial
1,000,000 — & follicles / f
ol
C\.O\o<:8_—‘d { §
Primordial Oogonia Oocytes Birth Puberty Menopause
germ cells |
|
5-6 wks 16-24 wks 40 ks
Germ cell Formation of Birth Fertile lifespan
migration to ovary follicles 4

1. IEE A2 Germ cells HY life cycle
P T R A= FE AR Ry # H SRR E
5—6 4 : PGC (primordial germ cells) » 1EANFR4N={EILfE 7T LRTFLEASRHME o pEREL

SEN-CR

FITHIERFAYA T H B {E PGC

16—24 7 * fr5ddy 4~6 [ H K - K PGC B H Z &l
40 # : PGC G M TIMIRD - S AR AR — 5 & (E

VR AR TERE

T EPEE MY T N EAY 0 2 Menopause ( FAEHA) {£1F
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vk wN e

— ~ Germ cells life cycle during folliculogensis

recruitable

0,
TN - 24%  sgoy
o early antral

f

selected
doery \ / 77%
preantral

i 500, carly
: 24% \'“ ATRESIA =

preovulatory
early growing

preovulatory
(B) resting follicle

lNlTlATl()‘N >120d

OVULNHON‘/
2 (E D55 B TEREMEREDN 120 K pisk e G Bhs

—BA45E resting follicle » —E& 18 8-E 2|k 2Ry ovulatlon
AGROER AR - BERER 20mm - iyl & 25k (E2 |
R/NOE CREGR) » gy kgt i ARk Tl

FER(EEAE TP & AET 2 U A B S

1)
B PR N A R

m5EARR mER

NonsSense

_///

(I
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§ Testes (£ 1)

— ~ Testes (S21,)

ThgE &5 sperm HYELE ~ male sex hormone Y&k
firE i} Scrotal sec ([a®&) [N » $5H spermatic cord CFEZ) HHETA RN
RER JEE X intermediate mesoderm
PZZEE | 1. Sympathetic (3ZEL) © B2 hindgout (%85 ) ML - ££ T12 (/&2 E Least
splanchnic n. CH/NAREFHIEE ) ££1T » 483 testicular blood vessel 7 %5
HAE spermatic cord _F
2. Parasympathetic (BIZZR) @ B
BRI EERE | testicular a.
v SEARHERSY AHY testicular . 7Y abdominal aorta 15757 0 {HE R B2
FAFEENHEEERIEIT - At AN testicular a. EJRE R renal a. » K
BRI ERE
FEARIMES [ 7T | testicular vein » BEEF[O]) & inferior vena cava.
SNIRE (GEE | 1. testes A ST MAVIE > &H Gubernaculum (ER5%) 1
FESE=TH NEG] R E(EP R R EHENILAE NIENE - S Sk
B4 ILE Cryptochidism ( BESE4E )
J\ZA p13) 2. FEEARLBIE T E &8 anterior abdominal wall( BiffEEE )~ inguinal

canal ( EEE%E ) 2 1%£%I|% labioscrotal swelling -

P.S. ! labioscrotal swelling B R B A R[aEE « AR AEER

3. Gubernaculum FRT H]DAS [BEAMIIEZSN » BRESFIIFERNIEA
BT FfaREE

/J\Jllﬁ?lﬁy BEfE
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Testes YR 5 &LHLARE

INDIFFERENT GONADS
Wolffian duct Glomerulus Aorta

Mesonephric”  Excretory Genital -+ Dorsal 3
ridge mesoncphric ridge mesentery
tubule
(A) 4 WEEKS
Wolfian *

duct

Mullerian Proki : Pg
TESTIS dock m‘:fcr}.mng anm;e
coelomic sex cords ,
DEVELOPMENT epithelium OVARIAN io
1 ki DEVELOPMENT
Jegenera ng (B) 6 WEEKS
Wolffran duct irccan Degenerating
s dc(n«c::) 'Ub‘,’k mesonephric ,Urogenital
e f R ? Wolffian duct  tubulke mesenchyme
, < testis
Cortical
[' sex cords
Tclsm cords | (
Tunica albuginea S, Sulfa"c
Mallerian duct e ug MBerian duct cpnh:-iium
(C) 8 WEEKS (E) 8 WEEKS
Efferent ducts l Rete testis 1
(vas deferens) cords Degenerating Surface

Tunica sex cords epithelium

QOogonia

Wolffian A
Mullerian Wolffian duct duct Ovarian
duxt (vas deferens) Mallerian follicles
; duct
(D) 16 WEEKS (F) 20 WEEKS

PARSY

BB R = Genital ridge 5 2 UkH7HE R &= Wolffian duct
Genital ridge & i1 TR ETFZ ¢ seminiferous tubule » H P FijAEAYTEFE £ Rete testis cord

W

B E 1% ([E/A T ) » Wolffian duct & 447 ~ Millerian duct €3E/k
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Testes YR 5 &LHLARE

/44 Seminiferous tubule
M4 (cross section)

Epididymis

Testis —
Primordial Seminiferous

germ cell tubule s

Y

R S um ——— @{'@ i
(’3. ool lﬁ@
; J Mitotic division %

Primary spermatocyte (diploid) ——
(in prophase of meiosis 1)

First meiotic division

| ;\{. !
O Secondary spermatocyte = L.\
(haploid)

|\ second meiotic division

r| 1 r v J
Z (N & O Spermatids Spermatids <
(haploid) (at two stages
l \ of differentiation)
\J
Sperm cells ——
(haploid)

R
(ﬂ&’\ -~

WA HYEE T LAST7E 29 {RIFE B

Spermatogonium (FEE4MAE ) X mitotic division Z {& 2L primary spermatocyte ( #J4)
FEREAHAE )

primary spermatocyte 48 meiosis | 25k secondary spermatocyte ( ZX&FEHREAHAE )
secondary spermatocyte £4% FH meiosis Il 2| spermatid (51 )
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Testicular Dysgenesis Syndrome (TDS ~ AR5 X BIEERE)

Testicular Dysgenesis Syndrome
Modified from Skakkebak et al. Hum Reprod 2001

Environmental/lifestyle
factors REDUCED SEMEN

incl. endocrine disrupters DISTURBED QUALITY
SERTOLI CELL
FLNCTlON

TESTICULAR | ——»  IMPAIRED

GERM CELL

DYSGENESIS DIFFERENTIATION
\ _~ | HyPospADIAS

ANDROGEN
DECREASED -7 NSUFFICIENCY

LEYDIG CELL

Genetic defects FUNCTION \ TESTICULAR
incl. chromosome MALDESCENT
aberrations, mutations,

gene polymorphisms

ClS TESTICULAR

CANCER

1. Testicular Dysgenesis AJEEJEEH Y Environmental/lifestyle factors (¥REE{a[RESE ) ~ Genetic
defects (FERIER[E ) » 8225 sertoli cell FYZHEE ~ A1 germ cell Y53 b ~ JEIE leydig cell
HYLIRE

2.  #5HH Disturbed sertoli cell 52 Impaired germ cell differentiation &% Reduced semen
quality HYEEZ 28RN » {B357E K CIS (Carsinoma in situ ) [T & B E # A wt CLI B E (&
FlE ek A8 AR S E B R )

3. Decreased leydig cell function L%E}’j Hypospadias ([2%£%0//N ) ~ Testicular maldescent ([&
) BESEAR  WRANETIMRITIDERIVES - BER B 7T Testosterone (2]
Fi ) BIE]

4. HE=EBTH RBSERR TERIVRTE AN - A ITRE R R SRR A
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Gubernaculum (Z5[%)

Fascia

:;i:umus fascia

gubernaculum

Fascia

processus
=~ vaginalis

P

“ ;._‘\"

——

Testes 48 Gubernaculum Y25 [1£ (% » i H anchor ([EE) Ffa#EEE
Testes ([ TR 2 i opk—(E%E > 1F H A HM 77 HERE Processus vaginalis (#5k2€)

—HEAE(R AR > N EE NI Ry B R &t
® S — MREIFEHHEFES /UK

fE (BRYMEIAN)

f+ MRk

Skin

Skin

Superficial fascia /{7 Fatty layer:

Camper’s fascia

Subcutaneous tissue

(FE A gl )

Superficial fascia #Y Membranous layer:

Scarpa’s fascia

Dartos fascia # Dartos muscle

(HIESF B EAT R HLAY A R SR )

External oblique muscle

External spermatic fascia

Internal oblique muscle

Cremaster muscle f{l cremasteric fascia

Transversus abdominis muscle

Transversalis fascia

Internal spermatic fascia

Extra peritoneum fatty layer

AEHTi &

Peritoneum ( fEREE )

Tunica vaginalis
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Testes 47 /&@

Testes

External (superficial) ring
Peritoneum

External spermadic fascia

Transversalis fascia
Transversus abdominus m.
Internal abdominal oblique m.
External abdominal oblique m.

Skin Soarpes foscia Tunica vaginalis (parietal)

m“‘m E@ m Tunica vaginalis (visceral)

Cremaster muscle

Internal spermadic fascia

Processus vaginalis 7£ N 8] LL47EK Tunica vaginalis parietal layer Lz Tunica vaginalis visceral
layer

NN BRI R

Tunica vaginalis

Internal spermadic fascia

Cremaster muscle

External spermadic fascia

Dartos

BTty o] DU & TFFIET R (S

— %9 %SZ‘ '??%“@3%)
4%@%ﬁm@ﬂﬁ
uk 0l P BRIER) .

MR RS
SR + AT T
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8§ Placenta (*+3%)

— ~ Trophoblast

a Mouse

Trophoblast giant cell
Spongiotrophoblast

Labyrinth:

syncytiotrophoblast, _J
chononic trophobiast, |

blood vessals, stroma :\Ao't@gﬁ‘ﬁar .
Matemnal biood space -
b Human
Extravillous Maternal blood

i last
cytotrophcblas Vitous
Column cytotrophoblast
cytotrophaoblast Syncytiotrophoblast

Mesenchyme

Chornonic willi; Fetal endotherial
syncytiotrophobiast, — cell
villous cytotrephobiast, Fetal blood vessel

DIood vassels, stroma

Fetal biood vessel

Fetal endothelal cell

~‘ ‘ I Maternal blood sinu
B Syncytiotrophcbiast

1. Trophoblast {[RE-FELHIR T > FFZEEMEAFL I LLES] » 47 5 syncytiotrophoblast F1
cytotrophoblast
2. Trophoblast fE3£ K% » &R AL ¢
—FtRI e E] FEY
> L F] Stroma fHME 7352
S & Chorionic villi (4E)

® HILH  TIRRREESNA - iR S
J\ s BAER AR EIRES® ( The dynamic changes of placental membranes )
1. [5#30% ( placental membrane )

A.

AR EFESHER - S 9FR SRR IUREE/MASR (extrafetal
tissues )

FI58 20 0% - PR R SRS - fSMNIRSHIE ¢

a. SEEERE (syncytiotrophoblast )

b. #fZ#E (cytotrophoblast) — 20 %818 %

c. SHEMESEFLHER (connective tissue of villus )

d. F5RAUNETIFE (endothelium of the fetal capillaries )

20 [Eik - HHA%ERRE ( cytotrophoblast) jH% » KB EMOGRESNRE=
& (SRERRE - SEMEHFER - IBRAINEIALE) - B W aTfF e
SRR E R
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=~ BAEHYRER

I ‘Ilh_‘l nlal
e Amniotic cavily D = vl
Yolk-sac Ll 7
Body.stall:

— Chorion
Allantois

Yolk-saec
Heart

Amniotic cavit y

Body-stalk
Allantois

Yoll-sac

I
Fore-gut
Embryo
Amniotic cavity

Placental villi

— Chorion

Y olke-sac
Amniotic cavity
Embryo

| Body-stalk

Umbilical cord

Placental

villi Allantois
\\ Heart

B Digestive tube

Allantons

Yolk-sac

e Chorion Embryo

Amniotic cavity

Heart
1. A BB BRIGIR R AT B/ NE—RlEUE—FGHISTE 9@ H =it E P

E%

B : B RN RE - = (EIEEAIFEEE

C : BBy s AR AT g B

D : Bz > F NHYSLETE S Placental villi

E : Placental villi BT DARE Ry fERERY Chorionic villi » /I N 2B SEE 3BT A
Smooth FY Chorionic villi » 5% Placental villi FYZHEE AR EN » BEZEE 4 E

vk wnN
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Some material is exchanged across placental membranes
by diffusion, but other material must be transported.

Umbilical arteries return Chorionic villi contain
embryonic blood to placenta. embryonic blood vessels.
Chorion e
_ \ Umbilical cord Maternal blood
g T bathes the
g ST N\ Umbilical vein chorionic villi.

\ carries well-
oxygenated
blood to the

Amnion

vessels

WEEK10

HENEEEE ? B e VAZ R TR 2 Microvilli capillary » DUEFISHESEE > K HA
Microvilli capillary FISHES IR HYERE A WG 4R - BT DUE 73 SCHARY 2R IR TR - TR
WRK ~ HEAGHENIFFE S
LRI B LR R HaHE - Bl bhisy By /KAm - RIS IR A SR ACHARY 2R gL 5 R RHRAY Lk

R JEF TR

';_..k)J,

f’“ﬁ-‘ 5.
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syncytiotrophoblast

arterio-capillary-venous g
network cytotrophoblast

- endothelium of
=) fetal capillary

capillaries

connectlve Placental
tissue core Membrane

nuclear aggregation o syncytiotrophoblast
or syncytial knot

umbilical
umbilical cord artery

. fibrinoid matenial
amnion

placental
fetal capillary persisting membrane
cytotrophoblast
cell

umbilical
velin

AlEl - B—{E3EE BGEEE » A Fetal capillaries k& BhA#HRAY /I

B [& : MEGAERIVIR - BEIFFHIFZEH Syncytiotrophoblast 1 cytotrophoblast » i34
B AR IR H TR

C [& : BREALNGE - FIFHEIHAR - RASERL  (IETHRESIVEREK - a5
BB RERE R R &AM AE » BB R B AL A TS T

(RN a7 PR A 2E 2R E] T & LUy 2t SR TR B THEE H B R i
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nternatmnal Placenta Stem Cell Society

TTASS

UMBILICAL el
(0RD 7"

STEM CEIL
THERAPY

‘V"". ) a‘l L}‘.iw.uu; r; 3 ,‘u Uy 3250 Musts

cord blood por‘enl:S"“

1. ER4HREE S B SEEOm 2y - AIEAT I - BRI A umbilical mesenchymal cell

2. AE C EZEEFER IR THES  fEIEAI 250 #E

3. DIRNANUSARBANERS - S EAT A 72 umbilical stem cell 2GR £ 7% FIERIT
78 PEEUEEARNY > TR DS AR T
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1. B A AR R IEE
2. WA IERAHAE O] DL (B RK islet progenitor » HE 52 1] DA AR B 2R FRAE N 4300 B 4HIREHY
HIBEAHAE > (RIL T AR AR N ERR S 28 2RISUHE PRI A AR
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Egg-making stem cells
found in adult ovaries

Discovery could pave the way for new fertility treatments
and a longer reproductive life.

1.
2.

Ry TIHE Nature HYSRSC > T B IHA FEER AR AT LA O SR 1R 5
Bign—{r 80 FEEAK > A LAGEMAY OIS T induce (552 ) HAFHFRANAY - RELL AT LA
AKHE 80 552 18 ok > A Ry B FE A B 52 ] LI M - e )R

o BHEE(L
onl REGER

1

d o

16:12

D memman

16:13

o0 RAEEBRE(L

o5 RREER

D wmmmm
o0 HEMRAEENE(L
U KHRAEER

D memmn
i BFIPRIRER
. {m% []ﬁi, 16:14
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BRI

Hypothalamus

. Thyroid gland Parathyroid gland Pineal gland Thymus gland
& pituitary gland
43 | Hij:TSH~LH~FSH~
W, | ACTH ~ GH ~ PRL ~ Thyroxin parathyroid . Thymosin
- o Melatonin o
D14 MSH Calcitonin hormone/PTH thymopoietin
2 | 1% Oxytocin ~ ADH
RERIMNIEE
Pars distalis - . 1. third pair of visceral pouch4y
2 | _ - Pharyngeal floor &£ W%E P o . =
__ | intermedia - Pharyngeal floor /Y B (endod ) ot {bfXthymus epithelial cell (TEC)
endoderma roofofthe
= tuberalis WHE J&(endodermal) . . _ 2. 4MiAJ&Eneural crest mesenchyme
ES : s - 55 3,4 UNFEHY ERZFTE | diencephalon o
= HEEINERE - 5B 3,4 URFEM | 7P EAE e 3. fff&@ Hematopoietic stem cells,
o Connecting stalk ~ HSC
pars nervosa
2| ® Superior thyroid artery ) )
) ) ) ] internal thoracic artery
Ak | circulus arteriosus | ® Branch of external _ . circulus arteriosus )
. . EIEEEN; ) (subclavian branch)
it cerebri carotid artery cerebri ) . ) )
o ) superior ~ inferior thyroid artery
& ® inferior thyroid artery
A Superior thyroid
Ak | cavernous venous | vein=»Internal jugular veins . cavernous venous thyroid vein
. . o AL H IR AR ] . . o
5] sinus Inferior thyroid vein sinus left brachiocephalic vein
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1. What is true about Septo-optic dysplasia ( SOD, or called De Morsier Syndrome ) ?
(A) a vision condition without brain implication
(B) optic nerve hypoplasia is typical
(C) lack of growth of the forebrain
(D) normal hormone secretion, but with unknown growth retardation
(E) all of above

2. Thyroid hormone is important during development in which aspects ?
(A) important in normal neonatal brain development
(B) maternal thyroid hormone plays a role in fetal brain development
(C) placental transport of thyroid is essential
(D) maternal hypothyroidism may negatively influence fetal brain development
(E) all of above

3. What is true about adrenal gland development?
(A) adrenal cortex is derived from endoderm of posterior abdominal wall
(B) adrenal medulla is derived from gut endoderm
(C) adrenal cortex is derived from neural crest cells
(D) adrenal cortex is derived from mesoderm of anterior abdominal wall
(E) adrenal medulla is derived from neural crest cells

4. What is true about pancreas development?
(A) both dorsal and ventral buds contribute to the pancreas development
(B) insulin is secreted at 17 weeks after fertilization
(C) pancreatic exocrine and endocrine cells are derived from different origins
(D) all pancreatic progenitors are derived from embryonic endoderm

(E) all of above

® 1004k

4. Cells of the adrenal medulla are derived from :
(A)splanchnic mesoderm
(B)somatic mesoderm
(C)intermediate mesoderm
(D)neural crest
(E)embryotic mesoderm
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