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Attraction

* Interesting case
* Inspiring mentor
* Interactive group

Background

* Knowledge of medicine
* Knowledge of bioethics
« Knowledge of health law
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Expression

Ethical argument : Legal argument :

i I 2k EREg

Culture argument : Policy argument :
SR | EREd WA

Focus

Focus on what
Focus on who
Focus on when
Focus on why
Focus on how
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Generalization

» Generalization
— Generalization of the issues
— Generalization of the discussions
— Generalization of the planning

» Take home messages

— What, when, who, why and how the clinical
practice should be modified?
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Interpreting a semen analysis

Parameter Normal Comments if abnormal

Vohime 2-5 ml If low, check if collection was
incomplete (“missed the pot”)

Count = 200 10°/ml Repeat sample. Check that no
acute illness ocourred in two
months before sample. Lifestyle
advice on smoking, alcohol, and
drugs. If = 10 % 10%/ml in vioo
fertilisation or intracytoplasmic
sperm injection. Refer early

Semen Analysis

Motility = B0
' progressively =t 3 Sperm Morphology
motile 3
= PE0 ranidlv
progm >30%
Morphology = 15% normal
shape
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Prevent  oyylation Prevent
LH surge stimulation LH surge

Insemination
Luteal phase

support
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IUI

JAT R P Y
A R
o 3
LRNP RLE:
¥

o+ Fp

For IUI, sperm are first washed and placed into a sterile medium. The sperm
are then concentrated in a small volume of medium and are injected directly
into the uterus.

A A A A 3
A3 A polic
7 B R ¥
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In vitro fertilization

oman'’s ovary and fertilized in the
re then transferred into the uterus.
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Wit b

Interpreting a semen analysis
Parameter Normal Comments if abnormal

Vohime 2-5 ml If low, check if collection was
incomplete (“missed the pot”)

Count = 200 10°/ml Repeat sample. Check that no
acute illness ocourred in two
<1x1 06 months hefore sample. Lifestyle
advice on smoking, alcohol, and
drugs. If = 10 % 10%/ml in vioo
fertilisation or intracytoplasmic
sperm injection. Refer early

Semen Analysis

Motility = 5
pre I:J\'J'l'.‘.‘:.‘:j\'t‘l'_i' et Sperm Morphology

< 20% motile

= PE0 ranidlv
progm >30%

Morphology = 15% normal
shape
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{ Regular blastomeres and minor
fragments

| Irregular blastomeres

B\
Regular or irregular blastomeres and
many fragments

Few if any recognizable blastomeres

and severe fragmentation
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Trophoblast
cell layer

Blastocyst
32-64 cells
Days 4/5
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2 £ JFE
bR st X % 25-30% = +
F g bR E Y 5%
A 20~25 %
P R TR % ¥
LA el gk
Tk
RN S
ﬁ#ﬁ:ﬁﬁgéﬁﬁi

> 2
O RAE S
TR ﬁlv%_i,%‘]la 4
prop o
mE2 % 5 - 9%/cycle

Py e
$7 1.5 -2 §
A % 15 - 30 %/cycle
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For IUI, sperm are first washed and placed into a sterile medium. The sperm

are then concentrated in a small volume of medium and are injected directly
into the uterus.

oman'’s ovary and fertilized in the
re then transferred into the uterus.

242




A A

o I‘é‘-_Clone

2478l

drgs & &

7

EEMEAFY D - BEDNAR 5| (& F
mre (P soli)

BE (BRE)

4 ;'['zv 7R
"

e rn i _p 2R
LA R LY A

g
AR IR R BN

243




A1 d TP

eyl & GRS T itk
EFER-FAfrFERS
e SUE IS LS A OB IE-ARE LR LT 2
(nuclear transfer ) 4 @ o & & Btk
Prd S B i BT o e e
m ¥z

Remove nucleus

AW

© >
A Fiv ol

~E e g With ieotri
¥
AR 2

Ilj ]:'\; HL}?\; C’QEmhm

*E‘ » —;. ? Implant embryo

Into surrogate mothe
i« e | £

b

244



ig A

b R E
BRI R A T
EAE 2

Wik - 12

Tl engl 7]

s
‘:'F'
T AR 0 B
AR FE 0 7
R
S EF T
A R

245

oman’s ovary and fertilized in the

re then transferred into the uterus.

© Original Artist X4

Reproduction rights obtainable from |68

———————

RESEARCH

waww. CartoonStock.com S




oman’s ovary and fertilized in the

re then transferred into the uterus.

246




Neutrophils

247

Monocytes

l B lymphocytes

-

ii T lymphocytes




Tk

"é“' %s‘i:fﬁ %
A

17y

i

i i

¥R

anLﬁ‘F IH—JWE /_,) ]L :_; Zé z«:
zé lce zmﬂa \:5 K}';Fl\ll?‘ kﬂ'

LD T g ¥

F):3 éléfvw“jgxg
#2005% — *, BN iR p‘;}b 7 CIEE e A
b 3 ASE n‘”'ﬁ‘m”é’ﬁk,d") < B, €’§*\IFB’F1
mJ 3 +,J.—f«,_ ﬁbﬁd ér«f ﬁﬁm/r}% mp%,lo (LOU
Gehrig’ s dlsease muscular dystrophy, fr

spinal cord)
%‘f SR ﬁ i 1;\- ¥ eI PL R e
Elhmre | T

&gfvp\ e

B EiE B CeLE
KR @;;}%“\n‘*ﬁﬂlj EE Sz RiE )
FI# 57 vz L SR AR 7 A

248




IF EMBRYONIC STEM
CELL RECEARCHKILLS
ME BEFORE. T WAKE,
1 PRAY THE LORD
MY SoUL To TAKE.

Bp PARE dm PG

ERLEERY IS £ ‘m”é' (Embryonlc stemcell)\
FE? f]e_ES’m”e) Bl A s H s ﬁé&\pw mAe
o wjizrq\&w CRES (Adult stem cells)
"R R g % i i %% (Induced
plurlpotent Stem cells Fsﬁ iPSim®z ) -

%\ml’&ﬁ KRRV RS o R E rﬂj%%ﬁﬁ}_ o & PR
El T m:}j:ﬁw ) 3;9»“4_”‘w wir > TR A e
(Blastocyst) F# B pdk 275 Ui&ﬁ»p\ e @
( Inner cell}mass) o LL?‘bM b 3F %ﬂf 4

(Pro-life) B+ L 5 % n\ﬁ, ERES
%o & 0 WL IGITIE Ag e & %%ﬁﬂj&%%’?;
FFimre engpE s AE B o IE' H- FJnE s ET
FREOS FEirmed W F e gt
i & AT AR (Reprogrammmg) E ]’5' 57 4
§ A2 RILE AL R

249




ESN—
LA gE PR A A :@1 =

7e)

L[
DR S CEE A

BEEE e o (AR H0ET e il ik

o A4 ®ltherapeutic cloning®_4F
B asag B oo KB @ itime o * 3
BE A

WAET N mRH R T

oman'’s ovary and fertilized in the
re then transferred into the uterus.

250




Clone

)

\
ek FES Tklon, (Hox) - FES
> Telong - 3#@- E 5% 3208 & o

AR kit Te, 2% Tclone
SR A AR TR
B4 B9 RLig
LR S
skt o TR TR

- AP A2 BRI

(5 N EE AR ©

g g 5
BRI bl EARA A L 0 KR T A
22— R Gk 2 - )

#4220
pR

251




NN

23

[ [ |
fh - BAFEAR NS BRAY ER - AT
()4 @ 3 3BPCRe 2 ) » ARG EHFE XN T
o A GEY LB o ety
E\‘«flj’i’r o
By i g S e TR AT
TIL o BAF ORGSR R R OB A PR S
PR o RRE IS B A Fleni  {rDNA R
FIAFE R o M EEIGA FdL L Bl F s 5
T A TFDR A S -

=
{
(

252




Fof radmds el stakEry”

NIEERR R 2 eI BRI AR
HfnE A RO BMNE
B EE AR TT VA

A 14 gk MRS kR

TENLE Ty

HERFR AP
R P

*

AR ST EAe o A AT
- T AR B A L A R LR )
B R R AL
= DA 2 7 PRI 4y E AR
- P A1 et e B
m A F4 L2 EZ 8 Tradm:  oF

3% 17

P wd (A HAERFREAPSTE)
253



http://db.lawbank.com.tw/FLAW/FLAWDAT01.asp?lsid=FL042641

T S
W

%
Wa e Moo e

)
a0
=

TR B TR YRR
g oo '
'

1) cy

N|
- 495
\\ﬁﬁ\. FoT3
| 3‘4—_‘:\_
S
Eif
34 A
M oPeE
M .\5/\

3
S

TE

-~
o 4 l-&- /
~-.

— N+

1
£
IE
L
A

N
1

ﬁj”&,
i

o 73

=t &=

p R B

- Principle of autonomy

2 R R
- Principle of justice

7 5 Z R B
- principle of non-maleficence 2:3 {7
$1% R Bl
- principle of beneficence

254




m ficEL A~ fe & w  (micro-allocation),
lheF B RS R *HFF Rehmd
& =

m EELA ek o (macro-allocation),
Gl4cB FF R TR E R R 2 A s R
et TR e A

255




¥ EF g kL% T2 TR R L
ERIEE I VR SUNETE Sl i
FRLBRB A REERD F L2
b

miF 27 L & 7+(specific beneficence)
- t_%ﬁg%g=%:4 é_é?ﬁ%‘~%§ﬁ%z,$9§§m (74 R
LFR S ¥ A LB i FE &%

mA 2 {7 & &j*+(general beneficence)
- B A T PG LR EARITT A HOE A
7% (perfect duty)

256




IAFE G

m R PR S IR RE Y & A%
“REERFFFEY
Ky A

R /‘ ~ K\) A
- ﬁ“ &2 2

R
iﬁ (1 :}P‘;

O F AL R

mif @R
— = A ,F‘;‘,\ﬁa,}gi’?‘;‘,

B R IES R

mif B AR
- 2R Flin

257




| wedy
i
.y.v
YN
7))
O
QO
=
O
e
O
C |
O
o

W

b2 o

o >~ I 7
A AL

m 2R 0 R

£

SRR

T 4
]
=

,“\
s

s

&
B -

FERELT > 4

258



F2F AR RN iRl VRN R L ()
g iz a e hmprg”

ANE IR EStryHE AR R R
EP BT AT EETEARETT 4
AFERRRG AREAL ~ PRBGEEHI i o] ]
MEERE ~ T (SR sRTT 2 AR e
RH

TS
e hﬁﬁﬁﬂﬁ%ﬁ;~

ST EF(EHE | war n;;fr @yuntech.edu w

1T MR R B A E R

1} ABURSERRIASE

12~ NJRREReRREERER 7Y — AR T Z (5
152~ KRRV EAES

1{f ~ EIEFIHIE

1 [~ \JHRRRGEAAE T A

PIIRF o R DA P R T R R
259




=~ WERG RErlIRE 2 A E 7R

8RR RIERE TEN T TSGR ) 20
)\ -

8RR AL

1 EEAARER AR S 2 MREAEAE
oA B KA R A B E R HAIE - (H
BB AEELE T AN ZAEFAARRER]
BTN g VEER > B2 E 2 fRE - B
T2 REEARHY S -

MERRHTFE Z R

" NJERR R S AR HETE AT I R Bk E
51y
%6 8 H9 H#E %R 750960223086 57,4

I:[

AT " MEREERAINET ST A AR,
FAmFEKE 91 4 02 H 19 [

260




— ~ NZEAERG S ARARRRATIREETIE (BL T
TR A A HErdlipEatse )

0 JEAEELORE Ay MR - TAdy,
fE 2 SRR (A Z N RN PREE) Ko
l%%&%ﬁ?%ﬁ@@%%Z%kﬁ%%z

1 iRE R EER AR SRR E ST U A T
ETZHE -

1% H RO AIREL HE

261




=~ HERe R HERAIAET 7 T 2R
il -
(—) (A "B ) HIRE R AR AR L)
AT E -
(=) BIATAZHIT » SRS AR, -
(=) S -
(IU) BSR4 88 2 G -
(F) LTSRS TSE FRERGHE A
SRHEAMIE T -
ST A IR TELRRE. S -
) DIHAIRE AR A T AR 20

ORAHRE - — — > REELE -

a0~ AR R HERAIREARR - R

1. fmER A B2

2 /T EBEREEEREZ N THE

3 N AEJERERALAR > B2

4 ReSHREAX A BE H e R R R R 2 ERG
SR ARAH A -

262




SN BLEARES > Ae
i B &1 r{ﬁgj TL/UJDU\S[Z@E
[RGB 91 4F 02 A 19 E{T%ﬁi%ﬁﬁ/\ﬁﬁﬁ’] ANt gt
UMY ARR ) SELIRSE SR L CR PR A ifife
AIFPR T M?TAI@FJE& OB B TIGR TR B ﬂiﬁ
gﬁg’l}]%ﬂ » BHEAT SR BB 14 KRR E. B—TE
ZAIM > B ATESE] 96 & 08 H 09 H 524fHY | " NEERRE K
Hﬂtﬁ’ﬁ im@@ﬁﬁhﬁﬁﬁﬂﬁ?hgh FAE KEEEE )53
TR Eﬁ’[ﬁ/_—’?ﬁ - AT
9 iJﬁ?HEH‘* BIARMRTR EHI 14K 2 F
R > AEZ 2R Mﬁ @%ﬂzﬁf: 0L B G5 [ REFER -

HAIR[EE

» Rfe R HERAIAE AR 2 S » BN E
?&Eﬁﬁﬁﬁb%ﬂﬁ I R E S R R
% REHEHZESHRAESRELZ -

263




15 DUASEDRAHAE AR TAG AR EBHE T 5T
FE R (R RDACE AT A\ T 456 2 FelerUN4HAE -
HEZMRFEE N NSHER » @&
R ER 9 2 A U H & T [E] SR Z D4l
HE -

8 FIIHDNIRE et > BEATREETT ? »
HABEETE R ARG 2B -

1 RG R RISt E T E R SR M B
L HA R > T R E SR EmBR h Y -
1 FiTHEE S FEEE MY ¢
1 (—) WtErEAG G e R R S - 1
#E AL RRRZ Y -
1 () EDAERAEAMISTRAEERR -
1 (=) FENTEEHEMNSRENN S HEEX -

264




BEIRA

" R EVEFEORIE © T AZHERIBETT 48
oA - FSET - RIARARMERA
Rt RSN AL A EAFETT » XA
SETIMm &% (R HAERBE

1 VA TEERIFE © T RS DU RIESRE
FHEIR > BENEE AN RE 0 T,
REEEHE | -

BEIHE

R 5 (R U B A 5288 5
2924 TERATE -

a i AE2881E (ETEIEERATE) ¢ T LA
I IR B L EIERGE B H M A RTER]
(e — £ L RS o ISRl AR i A e
Has IR - 1 DRBOR SR i I 2 o Ll
W TR —IE Y T+ SR - |

o5 289 5 (MTHRRTE) : LSBEamL 18
LSRR © M Bl B L A
FETF] - 1. NTIER2h3E » s Ll ETAELL
THEIEN - BEEE - R T AR

ey s

265




1 290 & (ZEIZBFIINTERIE) :© TIZEEF > M
JERMRE—TEZ IEE > RS H UL ERHFELL N A HEARER -
BB AEITTA T EIE o WAMBER LIRS » BR=
FELLEFELCNERER - B0 A ETTA M el
HEGE - R—E LI EIER > S0R A
BHitA el o 4

15 291 CRIBREEIEMZERRSE) © TIR%ERR
I 2L VR LR HREE » IMEZFEGE » FR—FLA
L EFEDUNAEIER o LR EE L5 > B
FEEEELL FEHIER - IWREEE  E="F1
+ELLNEIER - IV.B—IHZ RZFIPETZ

8 (RIITHIEMDE - BeS Aty b2 HE - &55288(5%
RE e 2 BT EE R Ra IR 7N H LU N A HIGE
il ~ Ftes—E T N el - ELEEES 354 [FR—AkE
HesVI3EI 2L MEIGER » s E EITEA T
SRR - ARSI AR L I ETRE » BRI -

8 A 354 (i (BdBR=s?IgR) @ ' BEE ~ HEEI
PRESNZ N Z BRI > R UAERERL
B E » m A LU A IHE] ~ faf e E T
PURElE - |

266




BT RGHLIN Y A T AT
L - R MERER

n e E AT AVEAS 30 -36fR 2 HEEETER

PRE&EZ °

8 N\ T/EFRRSE 160K r%ﬁﬁ'ﬁ)\%i@ > AMELUTHIERK

BT AR 4
= ~ BEERARMEA -

(EL R (0 > [N - R AEBEIE - U0~ KON - Fi - 2
FB AR H 2 BRI - o ~ 570 A FLELL ERERS - £ -
[EFUREHRER - /X - (TS5 At P, -
BB AR ARES © BT ATELL
AR fGRR e e T (30
'[/j °

EEF] » (LFLETE - i HESEN RS -
D T AR - e AR B — b
—FE#7TLl TS5 31 ff -

267




ﬁﬁi%ﬂ%ﬁ DLEigRE - BlalER ﬂ%%:
A%%AAEEZ = %ﬁg%
— B &L iR (E32(K) -

a B
8 1 BB AGMA - EREERAEZIRERA > AELR

i -
o 2 EONERY -

a 3.5 BT A 0 2 I -

2 45 AT TR -

2 5. (5 R AT -

u 6. FEHEY N A2 FE05 2 FELAARA

[RE 73 & 07 H 09 HAAMRRELE
PREEARSE LR

1 SHIZEZILEHIER " BEAERE - 25
ANORE - RER TR MG ERESE(E

HEEE
s AE

1 G TR B T ZEBEEZ R B
D E A LEteiy A= > A REEE
M~ IR EUE PR A RS e 2
B dffeafa sl - DI R AR I EAC R okt
FEZFNEE - WEMEsSEREE - EIEN

LA o R A Sl R R B ERG 2 A an
o T AN LRES BB IEENE

268




[BAEPRIERSE 9 {5

MR TSI TS & » AR BT A
T | |~ AN R B B M - (AR
SR - — - A BB TS DU > 3 A B
R - — - AR [E o ELGEE B
L S IR e SRS TR - 1T « A L -
LR e AR S B - 7~ ARSI - SAeREfR
ENEEBENBTREE -~ - REAREESYE L R
BRI T -

IS SRR A BRESARE A » (RATEBUENT A T - e
SR [ -

AR » (RATEE NEREIT A TRE » EEREFE
(R AFE R I s T A e L+ IR -

IV —TEFTE A TR 0 o o AR B - 15
SR R R B ST, ST BN -

o
=

(N e
G AR
- MmO S

H
El
i
EE
iy
JEE
i

TR I
—m ‘s

St

B

269




REL NS RE ! P& e e A=
BS MR B R A TSR AT E
MHEZErF it E b - BRSHY A an B A HE
ettt -

n (B4 OREERDIS NS 2 BERG TS - T ERYA
e i Y B EREERG SR AR -
%ﬁ%éﬁé’ﬂ H X REIL  BESHE VA
FIHE °

N AR ZEGERAA (96.03.21
fE1E)

1P T — U UFETEEEE 4 John Hunter 58
N —E A THABEEN 2 =6 > P8It
— It/ \EHF B —(EEE 5 AT L=
4 EEE—IsER Y ERE T
A Z2S5EE T —EEREErE
WRIEE » & NIRAETERAITIE A4 » &
R BAEER R AT R E

270




8 CE TR A R e B R
B 5 B i A Bl (e > i -

A | AEap{HEE | 2 i -

3 YN T A TR S R - Bl DA5E
S AR G T - 0T IR R
ST T~ 0T EIERARIR R R
SRIERR B [F— 155 A SR bk T g
BT RELGIE B S o
T LA S S RS -

1 FLR MRS A 2 R S B R 0 A L AETERIGE LA
B ERY > TIMERANEEdy 2057k 5 ¥
RASHAIE AR IE TEE - MEER A A
o B2 Bl o AR IR BrgsE HAY - TEEA
T AFEST S F AR ZAT Ry -
NN TATE T2 /AL - AT 2 Em e e
BIFA - 2 e N TATE T2 i - LIRS
Hitm - MElZNE BEMAE ST g3 -
BB ANHENEBRE R IR EE 2 AR ET
X

271




A 2 PRERER T2 NT AR - (ROPRRES ~
finE ~ A~ (e E R R R 0 & RA
b - ZSRIEREE ZER - A TATE
AEHCH 2R 7 o (R ~ AT 207 3
ﬁié&%§ﬁ§ﬁ¥ﬁ%21%§ﬂ£§?$ﬁga1§§ﬁgﬁﬂbiﬁﬁi§’ {hi
jﬁ—’f\ Eyﬂo

A AL - (7B 428 H BB T+

AIkEEETE T TTBbef A AN T ATaRiG

B/ NHEE B, - T ANTAER
MrfmE e a4 ) & " A TRBIA SR

BHINA ) F o B R EEEE N EHE -
e EFAA e BB e S B TERAL - &

RE SR A El N TARSE Rlo 2 T - 202l
RFERN T AT UL /NS T

JriRiE > ZHE NTAE JEE

272




NTAEVEE (B 96 /£ 03 A 21 H
INATT )
15 2 (6 ATEFIEESRAT
— - N TP : Fe R4 Rl > DR
2 NI EESISZ4 & BN Fil -
< L TEAIRE ¢ FERETFEONF -
- ZifikE ISR A TARY R EE  HE
BB FE A 4 ERRS % -
U N O = A P ST A e

1 RRE A fEIEETR AN T EON T T AR EE
FELERRE

1N fEPEARTE C EIREE RS T RO 2 A S
I B — Aol s A 1R (U7 -

1 FRONERE 55 —BPRITRIETE » BL—T5R
BT RMTFEZIT4E & 0 ST ZFEZ
HaZ BT -

1\~ ATAEJERERS © e X ETREET AIShE T A
TAEFEAHBEZE S < B A AR -

273




1 5 11 ik RERG NSRBI - B aEAE
;%Kiiﬁ
fﬁ FERRE Bt & MEHEER > BoHEZ

AN > SRR LR AT
%m@ﬁﬁﬁ%ﬁ BEETL

IR A A
EHEE W&

55 15 (£ WUDEIEZ A TAH » TR TSISBRIET
BT 2 45

IEENIIET
—~ HARJIH -

@ﬁ N Z 55 2R -
Uﬁﬁ%%%§$7$ék SRR - &
NEIHH ~ Egfefy ~ MEMEETEH A © B
EERBSTEETREREEREEL - EMRFIHE
REIRASCIT RS - NER SRR - B0 R —TH
MEE  AEAS=TRIHE -

274




8 25 16 ik B\ TAEE - AMERL MR IEE
hH R 0 — RSV AR A 5EA
HslifrhG - — ~ DUEMAE AR /Z - =~ &
FERtAatER - HREEFRFE RN - AERER -
VO~ FEONEHE - £~ fEAEEEETH MRS -
N~ BTAEALEDL ERERG - £ - EREEHE
e\ (RS N A 2 SRRE A TR AIAE -

1 IREH ¢ T REERZ M RE A TAE T
fam - W NTATEEEH - DIt S mE
A NTAEEDRE R B © — » B Em
il Z & - ST RZ EIEAIIEERNE -
HEASERATAE N » BRE—FHE
=~ DUAEYHESR I 2 S AR T A B A AR
JE o RHE N Z FEEE R B EmTE » St
FEIRFFZ AR - RRSR HORE - = ~ RIEEE
TZMERIERE - DIERFIERIZ B > 2R
F=FRE -

275




1Y - RN E RN ST AT E AR - HIEH
MR A LA E T LB T e F R > 2Ry
FVURHEE

8 f1 - MR AT H 2 BRRG 0 B
HERGERE » EABSHEA » S5HEE
ARSI M2 AT B < MRS SR E A > 4l
A NKLLE » SR ANACHY » BIREMi=E
FHEAELE > AGHEATEN > WHFE
PN EA LIS pCE RARFE (K - 2R
X WHEIER.E » BAASEGEINT
RN =27 HRISEANRG - 2R
BORHRE °

276




2N RERRIE A B 2R o SRS
SRelEFEZGE - MBI+ 5 TBR
wAEFERER B AN T EEEREZ &Sk
S BN A T A TEEE R RS E A
VO DL 2 ARRRR > REHZ RN H
HiTt > W22 e84 HREgAE] 'k
REtE ABHIEEFAL ) - B RS /SERE -

1 ERDEESISRERAEIIZZ - 4]
REIS A X AR Z &R - B IER
TERFE -

1\~ BEON A SRR AR TR AR > T RES |
BEAN N Z RR BRI - &R R
o o

277




1 25 20 ik N TAFES R REZIRE 2 A= T AR
QA T BRrEEEE ) SR EAA
TASERS > B LA -

=5 21 %

n . ORI AETEAIE , B MR %
NTATERISIE T iH8 © — ~ fefiplak
FSERIEE—R o =~ RFETE - =
RS A I N TATEZ (A -

278




A 1 B MHERZ—
o NTAJErsalE ToEe © — ~ AE5EA
i TR IS - — ~ ABJHANREe (S
SEC - =~ fRFETAF o (B4 THAREE
?%?Z%ﬁﬁ%ﬁ%ﬂ@i@%@ﬁﬁ%ﬁﬁ
?o

2 2T RFE AT -l
BL—& NI e T 0 — » Z0REE
IEARAEAY ~ BN ~ BEEE T30 » —  fREFET4F -
=~ MR FRCEIT AN TAEHE -

1 IV TATERASEICER - PRy 2 LIE AR SRR E
TS o HAEIE A\ FHFEE - HATEE 2 AT
PR HoAth N\ TARPEAS © 2o R3E . ATHAIA R
E%%ﬁmﬁggﬁﬁﬁ’%%ﬁmkiiﬁﬁﬁﬁﬁ
/\?'—O

1 V. IV RE T o8 SR A i RS - SERRE \ B 1
REZEEE @ T KX ERFZAE @ SRR

279




£ h B ATAEE T
1 5 23 [ FEPMEIRI G - ERFEEE -

ﬁiﬁt)&ﬁ%ﬁ%ZZ*%?FE%HSPEEE%FZi i RiE AT

A FIREISE - RecseAREEHZFEIEEEE
R FRCE R &8 1E1R 7N H ATEfE

ERaZFT o HZFFHEE i

=F - fMERZ -

A AR TEANTEREE - IWARIBEAE

HZ (ME LRI N 2 A SCEEEER KAE) -

A 55 24 {f IREMRIREFEET > FEURZ

a1 EAA NSRS Z DTS2 R A 120 0 17

FIB A T2

A GG - EResaiHHE R A2 EIEE

B W &8RRI

& H NEE S B Z 5T » (B Z8FHE
M= AMERZ -

280




a 55 25 {if 2 fntk o 5 RAEIREGE -

SCZNE » HTAT A 120 flR=2iis %
FZIEET L -

Frdife

o SRR L 3 B3 (LA TR » 4T
SRS » BB R ERRAEAE
SHERBIIZSE - (B4 4 -

2 BB :

SAE TRE | B (EREAERAE - TR
FIIFE IS P BB TR -

FESVEE

AR S 5y 2L R — MR TS AL R — (A
HESETIRE > 53 LA4TRE -

281




i [ Es4HAE (hematopoietic stem
cells » HSC)

1 S MERARE AR SR ~ BRI - PURBA BRI
B

8 S MERARERE — BRI BV IMIRAHRE - =] DASE AR
TIE SRRV - AN S SR AVALIMER ~ B BhSEMmAYm
MR~ SEHUREHYE IEK ~ FEEADTRSHTMERKRS -

8 I R A R ACS ST 2 MR PR ~ BB ~ S KA
B B RSN -

A [E5) > FEREIR_EIERRIEE R A DU EE YRR A BB SR
JEI o BERSTIEANRE - (B 5 SRRy B R Allh
ERFERETARRIIE W A S £ - nI LIRS dHTHY
IR B G P S e AL 4R B A

iy AT 2

u 7 I P N 2 S AR - IR AT CAR
RAE R e/ EAVIE -

a7 T 25 (AR A] SUR 2 a e B s
METE ~ JFUBAIE - REIEE - UK
BAEANR ~ SeREREAEERER R
A A R L2 e R BB SR B B
& B NS M ARGHEA -

282




pE A TE n AR R

malignant diseases

Bhe M AHRE M H npsAcute lymphocytic
leukaemia
A N & MEBE 2 3 [ Acute myelocytic leukaemia

M5B8 1 4 ifpsChronic myelogeneous
leukaemia

M2 MR EEER [ [ Juvenile chronic
myelogeneous leukaemia

B E A BIEEEMyelodysplastic syndrome
1 BRI EENeuroblastoma

JEEM R Nonmalignant

diseases

1 B ERRHEEEN BiEAdrenoleukodystrophy
1 [ EEmERE /> Amegakaryocytic thrombocytopenia

Blackfan-Diamondk Zfll Blackfan-Diamond syndrome Dykeratosis
congenital

B {E M f1Fanconi’s anaemia

BRI 4SS 58 =& EGloboid cell leukodystrophy
GunterL &= Gunther disease

HurlerfSiE(EEEHurler syndrome

Kostman{t fiEfeEE£Kostman syndrome

Lesch-Nyhanft fiEfeE£Lesch-Nyhan syndrome

B8 H{LJEOsteopetrosis

BREEE S HU e R 2 ESevere combined immune deficiency
Hrhyg & M Thalassaemia

IR RS 42 i X-linked lymphoproliferative syndrome
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Dr. Thomson, 1998 o
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(Embryonic stem cells)
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1 1. " EEEMER4NAE | (Totipotent cells)

12, T ZEEMEERAHAE | (Pluripotent cells)

13, [ RRE SRR MR AR
(Multipotent cells)
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Al ; (Totipotent cells) -
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cells)
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(Multipotent cells)
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NAsHlIFE S fiT(Somatic Cell
Nuclear Transfer ; SCNT)

a1 —{E VAR PR
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w7 kiRa ST R R e
> iriw®e (Totipotent Stem Cells)
7 s ig e (Pluripotent Stem Cells)
i dz P (Multipotent Stem Cells)
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Single Cell Embryo 5-7 Day IIEmbryo Inflant Adult

Totipotent Embryonic Stem (ES) Cells “Adult” Sten Cells
Pluripotent Chlultipotent

- 20-100% % Gord Blood Stem Cells , . + 4 4 5 » 5 T
e e ?,gi‘f; Placental Stem Cells .5~
PTG S 2R H T inotent SO -
200 % faimre gl e T e RS T F j—%l‘ @
thix e - 48 BT AREL b cE AP R KR
= R ol TR AT
shapfy [ sa R I sa kg

K.Y L.

Bone marrow
transplant

Stem-cell-based therapies
have existed since the first
successful bone marrow

transplantations in %
1968 Donor Recipient

Donor bone marrow cells repopulate
recipient bone marrow

The first human pluripotent cells were isolated in
1998 by Dr. James Thompson at the University of
Wisconsin.
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HWEF &M B EE WHE 3 L ERe
John D. Gearhart James Thomson
= 5 7 i i (pluripotent) s#a "5 4% tn %z (embryonic stem cell) ted ¢h3 % & % om
/ K. L.

Fam _ Pluripotent Stem Cells

Totipotent

In vivo
fertilized egg

8 cell
embryo

Cultured (’V
undifferentiated
stem cells |
\
.\\

Blood cells

Neural cells

Cardiac muscle

K.Y L.
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Totpotent stem cells
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Fluripovent sem cells
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B | ce Trpe Tissue-Specific Location Cells or Tissues Produced
Hematopoietic  Bone marrow, peripheral Bone marrow and blood lym-
stemn cells blood

phohematopoietic cells

Mesenchymal ~ Bone marrow, peripheral Bone, cartilage, tenden, adi- Ad u I t St el I I
stem cells blood posetissue, muscle, mar-
row stroma, neural cells

.
Meural stem Ependymal cells, astrocytes  Neurons, astrogytes, Cel I S .
cells

(subventricular zane) of oligodendrocytes
the central nervous system

Hepatic stem In or near the terminal bile  Oval cells that subsequently I I l u Itl pote nt

cells ductules (canals of generatehepatocytes and
Hering) ductular cells
Pancreatic Intraislet, nestin-positive Beta cells
stem cells cells, oval cells, duct cells

Skeletal-muscle  Muscle fibers
stemn cells or
satellite cells

Skeletal muscle fibers

Stemn cells of the Basal layer of the epidermis, Epidermis, hair follicles Adult stem cells are e
skin (kerati- bulge zone of the hair extremely rare and difficult
nocytes) follicles

to identify, isolate and purify.
Epithelial stem  Tracheal basal and mucus-  Mucous and ciliated cells,

cells of the secreting cells, bronchi- type | and Il pneumo-
lung olar Clara cells, alveclar cytes
type Il pneumocyte
Stemn cells of Epithelial cells located Paneth's cells, brush-border
the intestinal around the base of enterocytes, mucus- NEJM 349:6 AUg 7.2003
epithelium each crypt secreting goblet cells, ’ !

< enteroendocrine cells
Q"g’g of the vl
4

2

K.Y L
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Placenta

Pancreatic  Hematopoletic  Cardiomyocytes Neurons
islet cells cells
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A 3¢ 4 ¥] (Human genetics) U)@O
m ‘w2 (Cell therapy)
m 21 4 (Tissue engineering)
mi A %5 2 (Reproductive medicine)
m £ F # £ (Organ transplantation)
R A (Medical technology)
m &5 g E 2 7% (Drugs development
& and research)
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A 37 A ] (Human genetics)

Potential uses of

Stem cells
Stroke Baldness
Traumatic brain injury .
Learning defects [~ /%y = Blindness

Alzheimer's disease
. g Deafness
Parkinson's disease
Amyotrophic lateral-

Missing teeth .
7 ~. sclerosis

Wound healing ! dial
yocardia

infarction
+—Muscular
i 4 dystrophy

Bone marrow
transplantation
(currently established)

Spinal cord injury

Diabetes
i | Wikipedia/stem-cell
Osteoarthritis . ABN Multiple sites:
Rheumatoid arthritis Crohn's dlsease Cancers KY L

| ] ..
v Ry ik
(Cel 1 "'1"1

therapy)| -~ /%

Cardiac muscle

©:  Neuron
E H e

Glial cell

Skeletal
muscle

\

KY L

52301 B Wiy Gt Dol
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MAPCs ECs
Bone Marrow
Aduk MSCs Tissue SCs
Muschke
Bk i
®
.g BMP-7,
BMP. 4
& BMP AVEGE, Sex9, Sz,
' BMP.9 Sox6 BMP-12,
g Wnt BMP-13
Brachyury
l ' :
b
% 7
\- .
Bone Cartilage Ligament/ Tendon
Stem cells as vehicles for orthopedic gene therapy
Y Gafni et.al. Gene Therapy (2004) 11, 417-426
CUSTOM-MADE STEM CELLS Treatment

Neural stem cells
are treated with a
cocktail of proteins
that makes them
functional.

After discovering a reliable method for transforming human
stem cells into nerve cells in rats, researchers have proved
that those neurons can reach targeted muscles.

Embryonic cells

Fertilized egg
Researchers use
human eggs
fertilized in vitro.

Blood
ge embryo starts cells
dividing into
multiple cells.
Implantation
Once inserted in rats,
these primed cells can
?hpe‘&:gﬁﬁﬁiiﬁ“ develop into neurons
the embryo reaches or functional nerve cells
asize of 16 cells. attached to muscular
’ tissue.

Differentiation ’
Embryonic stem cells can give
rise to almost any kind of specialized

cells by changing the chemical or Cold storage
thermic environment of the culture, Unspecialized
or inserting specific sequences cells can be
of genes into their nucleus. keptin
liquid
?mogen
or long
Culture periods
Over the course of time
of several days, the for further
cells proliferate and use.
begin to crowd a
culture dish.

siornva Ananea .
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R
(Medical

In a tumor (mass of abnormal cells above, on a breast duct) cancer stem cells (green) may be more resistant to chemotherapy (yellow) and
radiation than normal cancer cells (brown).

[Art: Nicolle Rager Fuller]

KL L. §
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..‘ Human Embryonic Stem Cell Pluripotency
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i 7 1

m 1985

Professor from UCSD,

Proposal in a National Science

Foundation

m 1988
1st symposium under the name 0
“Tissue Engineering”

A,

7.

v, K.Y L.

"

*f_%\ 1 #2 eE0 5%

%ﬁ])ﬁtf‘pl%?ﬁ,?}ﬁﬂ&ﬁ I VBN NIRRT

Joseph P. Vacanti, M.D. Robert S. Langer, Ph D.
S0 o
@

309




K.Y L.

(- B
| |
_ B —
Embryonic
stem cells

~— | Endoderm

4§ e

—= (Epithelial cells of liver, lungs, GI tract)

Mesodermal
progenitor cell

Mesoderm

% §Fmre

Hematopoietic
progenitor cell

\—>-| Ectoderm

Mpyocytes, osteoblasts, chondrocytes
adipocytes, endothelial cells

)

[Bone marrow cells, blood cellsj

Keratinocyte precursors, neurons,

—
oligodendrocytes, ependymal cells

)

N Engl ] Med 2003;349:570-82.

XY, L.

310




Hepatocytes

Exogenous blood-derived

hematopoietic stem cells Endogenous

stem cells
(crypt cells)

Figure 3. Possible Roles of Bone Marrow-Derived and Circulating Stem Cells in the Repair of Solid-Organ Tissue.

After tissue injury, stem cells that are intrinsic to the tissue replace necrotic cells as a first line of defense. If the pool of endogenous stem cells
is exhausted, exogenous circulating stem cells are signaled to replenish the pool and participate in tissue repair. Thus, circulating stem cells
may serve as a backup rescue system.

N Engl ) Med 2003;349:570-82. L
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Trade Name Tayers Coat Cost
per cm?
a BxBom
(Qow HickarvBertek
Pharmaceuticals, Sugar 2. Nylon Maesh £12.00 £0.4a8
Land, TX).
3. Colagen
Tranac: T
(Advan
Sciencee, lnc La Jolla, 2. Nylon Mosh £021.15 £7.87
California, USA)
3. Collagen seeded
with neonatal
fib
Apligraf® 7.5 cm
Organogenesis Inc, 1. Neonatal diam
Santon, Ma and Novarts Keratinocytes dise £14.20
Pharmaceutical
Gerporation, Tt Hanover: 2. Collagen ded £626.00
NJ) with neol
fibroblasts
. Polyglyecile acid Bx7.5cm
or
wlyulﬁﬂn-ﬁ"n £267.80 £7.1a
Vicryi'™) seedea
With moonatal
1. Silicone
£830.00 £3.32
2. Colagen ana
odorm® o
(LifeCell.Woodlands,
xae.) 1. Acellular de- £283.00 £5.90
epithelialised
wver dermia
(Gen: Not yot
i Cambr . A
MA) Keratinocytes in UK
Laserskin™ (Fidia
Advanced Biopolymers, 1. Cultured autologous | Not yat
aiso m. as Keratinocytes licensed
Vivertore by £F% Sauibb & in UK
sons Inc. 2. Hyaluronic acid with
porfor
| Cadaveric ailograft (from Py nryop---mu "
not for profit skin banks) retain
£0.60
sizes
he first column gives the product name and (5 manufacturer.
represe the pro With the content ach layer described in the third column. T
the py iy ArSUY in & and secondly as the cost in UK pounds pe

=iz
guide, and have be 1into UK currency where necessary.

( British Journal of Plastic Surgery 55: 185-193, 2002)
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@ Annals of Plastic Surgery * Volume 62, Number 1, January 2009 @
KY. L.

adipose stem cells

adipose nervous endothelial
tissue tissue

Annals of Plastic Surgery * Volume 62, Number 1, January 2009

@ we @
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@ Annals of Plastic Surgery * Volume 62, Number 1, January 2009 fap
K.Y L.
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Ear

ignallingmol-  Listen up: tissue engineering was unveiled to the  perfuse din
hope tocreate  world eight years ago, in the form instead ot
istructionsfor  of this famously eary mouse. { newexpe

by analogy to car
-yological ré
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done uted ce
serties thanin
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@ ( Shieh SJ, Terada S, Vacanti JP. Biomaterial 25: 1545-1557, 2004 )

KY L.

P
Trachea

Figure 3. A, Cell-seeded matrix was placed in grooves of helical templates fabricated with silicone mold-making
kit. B, Constructs coated with gelatin microspheres incorporating TGF-2 were implanted into subcutaneous
pockets on nude rats.

Figure 4. TET from nude rat at 6 weeks after implantation.

( Kojima K, Vacanti CA, et al. J Thorac Cardiovasc Surg 128:147-53, 2004)

XY L.
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Figure 3. Scrial

Panol A

after the ingury was
resultcd in @ thumb of nonmal
Panel D shows a radicoraph of the

sutologous
-ﬁ-tn-mmmu.nhumbmdm-nwhowex-s.m.ohmn—-ulw Soisky well

the proximal phalsnx (Panel F). Fewenty cight

wvith
T3 Kb vty e halanx (Paasl GI. A

e sasions Ead soed. sincts strsaoit
Feaiin il

has bogun to with

(Vacanti CA, et al. NEJM 344: 1511-1514, 2001)

of an outer cortex (Panel Hi.

Incorporation of
Support Cells

Activity

Figure 6 Properties of the ideal nerve guidance channel. The desired physical prop-
erties of a nerve conduit include (clockwise from top left): a biodegradable and porous

Figure 7 Poly(L-lactic acid) foam nerve guidance channels. Porous biodegradable
poly(L-] lncnc acid) (PLL) «conduits were synthesized using a solvent casting. extrusion,

channel wall; the ability to deliver bioactive factors, such as growth factors; the in-
corporation of support cells; an intemal oriented matrix to support cell migration;
intraluminal channels to mimic the structure of nerve fascicles: and electrical activ-
ity. Reprinted from Reference 34, Copyright (1999), with permission from Elsevier
Science.

(' Schmidt CE, Leach JB. Annu Rev Biomed Eng. 5:293-347, 2003 )

ique. (a) N & i from 10 mm to 22 mm
inlength i studying
peripheral nerve ngenmllou ) Aﬁer 4 months, lbe PLL conduits remamed struc-
turally intact.
and functional toisografs, th clinical gold standard

(109). Figure courtesy of C.W. Patrick, Jr.. Department of Plastic Surgery, The Uni-
versity of Texas M.D. Anderson Cancer Center and G.R. Evans, Division of Plastic
Surgery. University of California-Irvine.

XY L.
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Heart and Great VVessels

(] ( I / Cell |solat|on
L )

A x small-vein
INE

arvest

Postoperative e =
angiogram Cell saedlng
on polymer

GErme~—

Tissue-englneered graft

Figure 1. The Tissue-Engineering Technique.

Venous-wall cells were isolated and expanded in vitro and seed-
ed on a biodegradable polymer scaffold. The construct of cells
and polymer was implanted as autologous tissue.

('Shinoka T, Imai Y, lkada Y. NEJM 344: 532-533, 2001)

T

i
|

Figure 3. Explanted tissue-engineered valved conduit after S
weeks in vivo (seen from arterial side).

( Sodian R, Vacanti JP, et al. Circulation. 102: I11 22-29, 2000 )

XY L.

316




I..
Small Intestine

Froume 1.
weeks postope:

Ficree 3. (A) CD3 (T cell-stained sections of native jejunum, (B} nonanastomosed neo-small intestine at 20 weeks postop-
eratively, and (C neo-small intestine at 20 week ively (magnification x40),

Tissue-engineered intestine has the capacity to
develop a mucosal immune system with an

et mesoweens IMMUNOCYte population similar to that of
native small intestine.

( Perez A, Griksheit T, Vacanti JP, et al. Transplantation 74: 619-623, 2004)

KY L.

| arge Intestine

Fig 2. Gross picture of anastomosis of smallest cyst in
ITEC. Forceps is passed through intact ileum, which has

Fig 1. Representative section of TEC harvested on day 41

with normal large intestinal architecture. Hematoxylin been anastomosed in side-toside fashion to TEC. Stoma
and cosin, 10X,

margin was cut just under abdominal musculature at
harvest.

*TEC ( tissue engineered colon ): successfully recapitulates some

major physiologic functions of native large intestine in vivo

(Griksheit T, Vacanti JP, et al. Surgery 132:200-4, 2002) K Y L.
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The
Power

“Divide

stem cells

By Rick Weiss Photographs by Max Aguilera-Hellweg, M.D

Embryonic stem cells may someday help doctors treat ills from
paralysis to diabetes. But science must contend with politics
before that hope can be realized.

319

K.Y|L.




o
Ethic Issue

HUMAN DEVELOPMENT CONTINUUM

Single-Cell 2-Week 3-Week 4-Week
Embryo

Embryo Embryo Embryo
Embryonic Stem Fetal Tissue
ufrgs?:l,% SIain Cane “Adult” Stem Cells g
LR VED < LIFE PRESERVED E
Cord Blood Stem Cells g
Placental Stem Cells :
LIFE PRESERVED %

Harvesting ESCs kills the embryo, but harvesting adult
stem cells does not kill or harm the adult.

F) K Y. L.

K.Y L.
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