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Abstract

Embryonic stem cell is the cell with the unlimited differentiation ability. By this act, the
use of this kind of cell in therapeutic aspect has been raised as one of the alternative treatment for
human diseases. Anyway, many ethical concerns on human embryonic stem cell researching still
remain and this was the off limited on this field of study. An alternative way is to use the close
related species with human as a model. In this study, the crab-eating monkey and rhesus monkey
were used as the model. Ovum picked-up was run on the multiple-ovulated females and the
embryos were produced by intracytoplasmic sperm injection (ICSI). Inner cell mass (ICM) were
collected by immunosurgery protocol in crab-eating monkey and mechanical partial dissection
protocol in rhesus monkey and used as the source of embryonic stem cell establishment. Blastocyst
rate of crab-eating monkey and rhesus monkey were 14.5 % and 60 %, respectively. In crab-eating
monkey group, total of 15 ICM (65.2%) were successfully collected (from 23 blastocyst used) and
only 10 could produced outgrowths. Anyway, all of the outgrowths were disappeared after passage
3. In rhesus monkey group, the total of 2 embryonic stem cell lines (66.7%) were established from
3 ICM outgrowths in ICSI group and another 2 embryonic stem cell lines (100 %) were established
from 2 ICM outgrowths in parthenogenetic activated group. All the embryonic stem cell lines
showed alkaline phosphatase activity and positive expression on embryonic stem cell markers
(Oct3/4, SSEA-4, TRA-1-60, TRA-1-81) and also showed the positive results on germ layer
markers (vimentin for mesoderm and alpha-fetoprotein for endoderm) after induced in vitro
differentiation. From this study, the knowledge gained could be used as the basic knowledge for

human embryonic stem cell researching in order to use this kind of cell for therapeutic purposes.
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313197 3.1 1anuluanaeiavua 15 62 1& Tavariua 319 1o Wluszey M

193 11 (60.8%) udfiadon lunlganing 1ui 1CST 159 Tu (82.0%) vnsrwandiil lvag 2 PN

(1 male 11ag female pronuclei) 99 111 (62.3%) waz iy Tnaudeszoy 8 wad 57 1u (35.8%,

NN 3.1A) szazNogal 45 11 (28.3%, NN 3.1B) tagszozuatd lade 23 1 (14.5%, 21wA

3.10)

M99 3.1 uaaaransiiiy land ey HazMIRI YA TnvoIRI8eUNAaIINTI ICSI
Animal No. No. No. 2 PN Cleavage | 8cell Morula | Blastocyst
No. recovered MII ICSI (%) (%) at D2 at D5 at D7

oocytes oocytes (%) (%) (%)
1 22 7 7 1 0 0 0 0
2 21 7 5 2 2 1 0 0
3 25 15 13 5 3 2 2 0
4 24 17 14 8 5 4 4 2
5 19 12 11 7 5 4 3 2
6 27 18 14 9 7 6 5 3
7 29 20 15 11 9 7 6 4
8 18 10 9 7 5 3 2 1
9 20 12 10 8 6 5 3 1
10 21 16 13 8 7 5 4 2
11 23 17 15 12 10 7 5 3
12 14 8 6 3 2 2 1 0
13 16 10 8 5 4 3 3 1
14 15 9 7 5 4 3 3 1
15 25 16 12 8 6 5 4 3
Total 319 194/319 | 159/194 | 99/159 75/159 | 57/159 | 45/159 23/159
(60.8%) | (82.0%) | (62.3%) | (47.2%) | (35.8%) | (28.3%) | (14.5%)
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3.1.2 MInanaadusuHadIveuduan

NAMsdleeuszezuata Iada 23 1un11’1 immunosergery 1 eLLEA ICM DO

c?/’ a I os/’ o Y
917 trophectoderm a1x15auen ICM lasiaviua 15 1u Ay 65.2% 310w icm laidesuu

J O S S o dY o A o 1 o g A a oo
raaiiaes Adetenasuraaduiiad1oou Tudwauill 10 ICM imzdaaaiaeslu
v A dy A Y] dy 9 @ A <3 = a d%‘ o A
Tui 2 voam1@es (MW 3.2) asarndesla 5 TuEudu ICM Imsesy v vagluiun

& < 4 A ' < A g 4

12 Y9INTIAOI9ZLHY outgrowth 1ajaiu (1w 3.3) 9619'150A 10 110711115 passage ATIN 3
o A Y] a { § I a 4 Y]
adauiia deoeudwaui 1da1n outgrowth vos ICM lanldsuuauiuwadyiadu d
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M3197 3.2 HAN51A89 ICM VUEARNIDE

NUIU (%)
1CM 1o 15 (100)
ICM outgrowth 10/15 (66)
11 passage 1 5/10 (50)
11 passage 2 2/5 (40)
11 passage 3 0/2 (0)

NN 3.2 ICM outgrowth 143U 2 ¥9IM131884 (100x)

NA 3.3 ICM outgrowth Tu3ud 12 ¥99n1318849 (100x)
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3.2.1 mahulvvesdslenuaznsii ICSI
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naannnszauliavensaa lidwauunuda 1avinsnula a3 laparoscopy 310a4
9 9 9
o % (% o I ] [
narua 10 a2 18 Tusianua 266 1u Tusuilduszes Mil 144 11 (54.1%) lauieluszes Mil
1 & o o 9 Y 1w an . . . A =
daunila li 1cst nagihinsnszquliuiisda1aed parthenogenetic activation (PA) 1NOANH

@ a o AN YA o 1 Ay ¥ = a a =2
BATINITIIYVDIAIDOU Wa%ulﬂﬂ’émil’é)’ﬂuﬂthMﬂ ICSI tiae PA Mﬂ’ﬂnﬁnﬂiﬂﬁ]iﬂlulﬁﬂiﬁﬂﬂ
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Treatment | No. | 2PN | Culture | Cleavage 8-C Mor ComMor Blast
ICSI
ICSI 4 4 4 4 4 3 3 3
5 5 5 5 5 5 5 3
5 5 5 5 4 2 2 2
7 6 6 6 6 4 4 4
Total 21 | 20 20 20 19 14 14 12
(100.0%)" | (95.0%)" | (70.0%)™ | (70.0%)" | (60.0%)"
PA - - 4 4 4 4 3 3
6 6 5 4 4 3
4 3 3 3 3 3
1 1 1 1 1 1
4 4 4 4 4 2
Total - - 19 18 17 16 15 12
(94.7%)" | (89.5%)" | (84.2%)" | (78.9%)" | (63.2%)"

*® indicate significant difference between column at P<0.05

PA: Parthenogenetic activation

ICSI: Intracytoplasmic sperm injection

J o a U a
3.2.2 MSHAALFAAAUA AR 10D UAIIBN

A Yo w 1 = o . A
1NNMINAAIN 3.1 Iathdleeuszezuana lada 1181 immunosurgery tiioLien ICM

dy P dy 9 1 a < Y o a [ 1
AYIVULBAANLIAYN u,mvlnmmmwam%aa@um!,m]maau”lﬂ ANUU

4
Y v o

Jk JERN
lumsnaanadivgin

v 0 o . . . 4 y oA 4 :I
foeuszezuad ladd 1M1 partial dissection tiVoen ICM senuuassUUaaiaoeluiien

Y [
AOUYAFAUNUITAGIDDU FIG T ONAAFAGAUSUTAAIDOURIIDNIINAIDDU PA 31U 2

AoWUT 1azINAI0U ICST $1UIU 2 M0WUT (A15199 3.4, 1INA 3.4, 7R 3.5)
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3190 3.4 MIHAAEAAAUAUTAGIDOUAIIDNAIIT partial dissection

Source of Embryo No. No. (%) attached No. (%) Passage number
culture on feeder outgrowth 1-5 >S5
(%) (%)
PA 5 4 2 2 2
(80) (50) (100) (100)
ICSI 4 3 3 2 2
(75) (100) (66.7) (66.7)

PA: Parthenogenetic activation

ICSI: Intracytoplasmic sperm injection

ﬂ'I‘W‘Vd'I 3.4 M3y micromanipulator Y11 partial dissection f19aUABNTZIZUMA 1AFd (a)
ICM (¥gnas) gnialieglusumia 12 wikm () 1Hduudvuadanauy
foou © Sudinaauasg el #$u zona pellucida uazimad
trophectoderm 19080 (d , €) Lélﬂiﬂslﬁ} ICM Elﬁlﬂmmﬂ"f?u zona pellucida (f) ICM

2 v 9
outgrowth HAI9IARLAUUIFAS AU 4 JU Scale bar: 20 pm.
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MW 3.5 M35 YUY ICM A910ANAIINUENAI87T partial dissection Widsnmmad
ﬁl?;lﬂi (a) AIDOUTLYE Expanded blastocyst c?;mmaﬁu ICM clump (@N73) (b) ICM
clump #A491N91 partial dissection (c) ICM outgrowth Tufuit 4 voamaidos c?mgi
TuSnadfitududan @ Jui s ORORCICIT (© Sufi 6 ORORCICIT (M) Suit 7
ORORCICIT (g) Suft 8 voamsiass () Suii 9 YOINIIAY 1102 (@) Suft 9 veq

154884 Scale bar;: 20 um

wa dY o . Aa w 1 a A a Y
3.2.3 MInyvdeUnuantimadaui uliafeeudIeniinanla
3.2.3.1 MIA5IVADY immunocytochemistry
adauRiAaI9nIN171AAI9DNVDY alkaline phosphatase (ALP)

v v Y
activity (ﬂWI‘ﬁ 3.6) waﬁé’uf‘iuuﬂé’haauamaﬂﬁwaﬁ"lﬁ’ﬁqmnﬂqu parthenogenetic (PAES)

o a [ '

uazngu ICSI (YRES) 11150LaAI00N marker NTUMIgdoIradausuiindioou (A 3.7

1 4

uaz 3.8) 14U Oct3/4, SSEA-4, TRA-1-60, TRA-1-81 Fauaaaldifiuai iragauiuiiadioou

Y =2 o

A929NUNTHTAIDNYDIOUALIULURA NS adaz IuT uARsaN A IvA IR UIEadAUR 1IlA

Al 4
A299UNUBY (hESCs)
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MNA 3.6 53R USUTAGI19DUAIONTMIUAAIDDNYDI Oct3/4, SSEA4, TRAG0

1ne alkaline phosphatase Scale bar: 20 pm

MNA 3.7 MIUAAI0DNUDI Oct3/4, SSEA4, TRA-1-60 taz TRA-1-81 luisad laviivad

J a

Aunila ‘"aaauamaﬂiuﬂtju Parthenogenetic (PAES cell line) Scale bar: 20 pm

SSEA4

MNA 3.8 MIUAAIDDNUDI Oct3/4, SSEA4, TRA-1-60 taz TRA-1-81 luisad laviivad

1 a

AuiuiinA29oua1I9n TUNgU ICSI (YRES cell line) Scale bar: 20 um
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3.2.3.2 miﬁﬂ“:ﬂﬁﬂ in vitro differentiation
A ) dY o Aa o 1 dy . . A 2 :
e raddus utind10eu@ea 1y bacteria disc N 14T MEF uagiien
A <3 Y J o ' @ a g . . =
135 bFGF Hunat 8-10 1 wadnenaATiAULEznaly embryoid bodies (EBs) &9
= a g £ 4 I G L A 2
e ANuaso lunsnIailuiiewe 3 Fu A 1T UUBN (ectoderm) KHIBIBOTUNAN

L A 2 v & 7Y o A o 1 =~
(mesoderm) waziteetsu 1y (endoderm) melurasanaandld Fuwaddusuiiadiesuasien

)

a

v
#inan18W991nnq1 parthenogenetic (PAES) tazngy ICSI (YRES) awnsawauilu EBs uay

A 9

] v ]
dehmsdouddrumailn immunocytochemistry 918 alpha-fetoprotein (AFP) Fanuluilole

H . .4 L A4 2 A ! o =
Fulutag vimentin Fanuluiiowesunaly (NN 3.9 uaz 3.10) WU EBs 91nMa0angull

~ :/I a Y 3 1 =\ ~ I k4
MIuandeanvod lUsaunsaoria uaadlvmui Yanuanse lunsalasumlauiluwas

Tanaeriia

Vimentin

H { @ 4 o a Y] 1
MAWN 3.9 NIUAAWDNYDI AFP 1182 Vimentin 14 EBs NHAILIINFaaa U 11AA 1001

aﬂﬂflﬂgluﬂtjn Parthenogenetic (PAES cell line) Scale bar: 20 um

Vimentin

H { @ 4 o a I 1
MNA 3.10 MIUAA0NUDI AFP 1A Vimentin 14 EBs NWaIL1NHFaaaUA11aA 1001

aﬂlflﬂgluﬂtj:u ICSI (YRES cell line) Scale bar: 20 um
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