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Effects of alcohol on mouse embryonic stem cell-derived neural stem cells
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[Abstract]

When cerebral nerve system develops normally, it is extremely important that an
increase and the differentiation of the nerve trunk cell are pushed forward normally so
that the normal central nervous system is built. The alcohol used for drinking generally
shows the development neurotoxicity such as microcephalia or the fetal alcohol
syndrome (FAS) by affecting a fetus through a mother's body. It is thought that the
alcohol has a serious influence on an increase or the differentiation of the nerve trunk
cell of the developing in the womb period than these, but it is not studied enough till
now. Therefore, in this study, I used the homogeneous nerve trunk cell which adjusted it
by Neural stem sphere (NSS) method from a mouse embryonic stem cell (an embryonic
stem cell) and examined influence of the alcohol for the nerve trunk cell.

At first, I added ethanol of final concentration 1,3,10,30,55,100mM in culture fluid
and confirmed influence of the ethanol on nerve trunk cell by culturing it five days and
confirmed making and the form of the increase curve. As a result, the increase speed
was the same as an additive-free cell by the density less than 30mM, but increase speed
deteriorated in 556mM, 100mM. In addition, the form of the cell changed to the cell that a
projection was prolonged for a long time. I examined influence by the difference of the
revelation time for alcohol next. It was gentle, but cell proliferation was accepted in
comparison with the additive-free cell when I added ethanol of final concentration
100mM for one hour. However, the increase of the cell was strongly suppressed when I
added it more than three hours, and shaved it, and there was not the change in an

increase curve even in addition time more than it.
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1. idEE DR
1.1. ¥ AERE#HRHEZEMIE (mouse embryonic fibroblast; MEF) F#% 380

Ny AEHEA — 7 )V E L (Dulbecco's modified Eagle medium; DMEM) (Invitrogen,
11965-092) 12, 7 IEtFIfLiE (Fetal bovine serum; FBS) (GF—{LFEEM) % 10 %, X
ZU ARV T FYA T (Penicilin-streptomycin; PC-ST) (100x) (Sigma) % 1 %
DWETHML, 4CTHRE L. MEF A 500 ml AK D72, DMEM 450 ml IZ,
FBS % 50 ml, PC-ST % 5 ml &L 7=,

1.2. U CEEEmEAEREK (phosphate-buffered saline; PBS) (—)(10X)(Ca2*, Mg?* free)

V> EBE—RVDA 10g, UCEZF M)A TZ/KIY 145¢g , HiLAUTA 10g,
AT PUDT A 40.0g (FEMEETE) %, BEEHMAK 500ml (TEMEL, HARETHRA
%, A— I V—TEE Lz, — M7 L—THERIT, BRTRELEL, EHTIEIC
i3, WEEM/KT 10 FICHRLUTEAL .

1.3. 0.25 % Trypsin/0.02 % EDTA VA#
2.5 % Trypsin (10x) liquid (Invitrogen) % PBS(—)T 10 fZIZFHIML, Trypsin DIRE
%025 %ELTE. OB 2% EDTA - 2Na (R{(LZAZEPT) B %E 1/100 EFML
(F&IBE 0.02 %), ACTHREL /=,

1.4. 1 mg/ml ¥4 h<4 > C (Mitomycin C) A#
Mitomyein C (FIYEHEE T 2) 10 mg 7, JEBHIK 10 ml 12 LU (REIBE 1 mg/ml),
0.22 um 7 « V¥ — (Millipore) THEBEL, 7EL T-80C THKEREF L.

1.5.0.1 %t 5 F > (Gelatin) B
Gelatin (Sigma) 100 mg %, ik 100 ml & BEL, F— 7 L —T7 THERBMRS
B, BR%BIEE, SRTHRELE,

1.6. 100 mM 2- A)VhH 7 T4 /—)I (2-mercaptoethanol; 2-ME) &
14.3 mM 2-ME (Sigma) 70 pl ZHEBMK 10 ml IZHEML, 0.22 um 7 4 )VF —TH&
WAL, 2EL T-80CTHEMREL =,

1.7. XU AREERME (ES M) MR

DMEM (Invitrogen, 11995-065) iZ, HILHEHE R T (Leukemia inhibitory factor; LIF;
ESGRO™) (Chemicon International) % 1000 U/ml , KSR (Knockout Serum
Replacement) (Invitrogen) % 15 %, NEAA (Nonessential amino acid) (100x) (Sigma)
%1%, 2-ME (Sigma) % 100 uM, PC-ST (100X) % 1 %DRETHEIML, 4CTHRE

U7z, ESfilgfRkfio/z®, DMEM 85 ml i LIF (1X105U) % 100 ul, KSR %
4



15 ml, NEAA Z 1 ml, 100 mM 2-ME % 100 ul, PC-ST (100X) % 1 ml &L 7%=,
1.8. 20 pg/ml HEEAEARHESER IR 5E K 7 (basic fibroblast growth factor; bFGF) (FGF-2)
AR
Leiboviz's L-15 medium (Invitrogen) {2, 7 “1fiE 7V 7 X > (Bovine serum albumin;

BSA) (Albumin, Bovine, Fraction V, Powder) (ZE{t%#T3) ZMZ, 1 mg/ml BSA
Leiboviz's L-15 medium Z % L, 0.22 um 7 1 )V ¥ — TiBKE L /=, T DERIZ, FGF-2

(Recombinant Human FGF basic;157 aa) (R&D SYSTEMS) Z RN LU #EE 20 ug/ml &
L, MELT-80C THfERE L=,

1.9. YU A ES #ifie s Sk e el B F 15 2% i

Neurobasal medium (Invitrogen, 21103-049) T, B-27 supplement (Invitrogen) %
2 %, L-Glutamine (Sigma) # 2 mM, PC-ST(100X) % 1% #h1L /= (Neurobasal B-27) .
R E UTHERT ST, 20 pg/ml FGF-2 Z%HML T, #E 20 ng/ml ELTHEAL .
PR E AR RS W 100ml AR D /=%, Neurobasal medium 100ml iZ B-27 supplement #
2ml, L-Glutamine Z 1ml, PC-ST (100X) % 1ml &L 7.

1.10.99.5% L% / — )V (FIEHEZE T 5€)
BREE 1ml TOHEL. RE.

2. MilaRsE
2.1. XU AERAMEZMIE (MEF) D% & Feeder Mo FA%
2.1.1 ¥ ARSI (MEF) O

13~14 HE DR~V A (C57BL/6 YT A) ZfFH L, EEMICTEDSIBFZRD H
Lize HI AT v — LD LTHRFOEE, Mk, BRUOBHREZREL, ABEE2M» <M
A& LT, 0.25%Trypsin B TR L MEF Z#% L/, #ABL = MEF I3, MEF A
W THBL, 100mm MIEET 4 v 2 (Faleon) 1ML, 2 HIZ—F MEF #3#
WM EL, a7V b (2~3X106 cells/dish) £ THE= /.

2.1.2 Feeder M2 DA% (Mitomycin C ZLEE)

AN MIZHEMELUZMREEET ¢ v > 2@ MEF $##1Z, 1 mg/ml Mitomycin C
ZRARIRE 10 ug/ml E5 K5I 50 Wl &ML, CO2f >FaX—%T37C, 90 4L
B L7, Mitomycin C ZLEE#E, 0.25%Trypsin/0.02%EDTA /A TIULEE Uiz #EE L T,
- 80°C THifERTF L 72

2.2. XU A ES HlAE R A o o) A &l

Neural Stem Sphere (NSS) #%I2& 0 <7 A ES fiffan 5 ik R~ 55 L i
SR E R L =,
2.2.1. YU X ES filg Dk



60mm MfEEEET 1 v 2 (Faleon) IZ 0.1 % Gelatin A Z AN, CO2-1 »FaX—
5T 37C, K130 /MUELYFF>a— L7, Mitomycin C LB US#EHREL THW
7= MEF % MEF E#EW TH# L, Feeder M2 & LT 1.0X 106 cells/dish THMEL /=, #
H, MEF ¥#KZRkE~ U A ES fileffiERZ AN, MEF filzo LiZ< ™2 ES #ilg

(129/SV B~ AH3k) Z& 1X108 cells/dish THEFE L /=, Feeder i - ES #2131
JEL, ES#MIIRm a0 =—@HEEN 300~500 um 12725 £ T 7~9 HEHEEL &.

2.22. ES#ilga0=—»5 NSS DIk
HAN—F—THREERSBIEHIAF Yy ETU—2ANT, EEEMSE NK-541
(Nikon) FCE#ET 4w af bR LEZESHilROI0_—2FBEL /=, FEEL K ES
Mifgnao=——% 35 mFEMEEET v (EERR—IF1F) ~BL, YA LOY
1 FE&EREH A (Astrocyte-conditioned medium, ACM) (FAX—2 41 k) T4 AMF
WEREEE L 7o, 4 Hi%, MR % S D MIIRE S ERIE Neural Stem Sphere (NSS) 235k
LIss

2.2.3. NSS 7 5 O MR e E Dl £ & e el e o 7R &

35mm MIfEEE#ET « v 2 (Faleon) 12X MUS IV R Z 2 (BD Biosciences) # A
NT, COAf>FaX—FT3TC, He0MMMEL~ NS )a—kLi, XMUTI
J—hU/REET v 2T NSS ZEEHEME T THB L, #EHMRAEREK (20 ng/ml
FGF-2 &%) T 5 HHEIEEEE3#E L, NSS 0 M 5 kil 2k X 8. £ 0k,
HIAFYETY—ZHNWTNSS 2l #T « v ah5REL, #RERMEE 0.25 %
Trypsin/0.02 % EDTA IC X DB L #BEL, - 80°C THMEREL 2.

2.3. Rk ERID D RE %
2.3.1. fPREERHINE O A

35mm HIKEET 4 w2 % CO A >FarR—F T 37C, K60 0MUELY NIZ)IL
d—bL, NSSETHEEE L=<~ 2 ES Mg ek iz % 2.0X 103 cells/cm? D
BECHRAEL ., MRS SN THERE L, B0 1 AN S AERICEMA L.

2.3.2. MBI T HRER TS/ — )L

&3, XHEE#E (Control Bf) &% ) —IVIBEZZBLEBEFNENEEKBED 1mM,
3mM, 10mM, 30mM, 55mM,100mM 2725 KD IZFEML 7z, £ /—)UE, CO21 > F
aR—%T37C, 1 HEBW R SRMERARERICHENL, RERENZENTNOLRE
RBEIICHMELE, T4 v aDREFHERMEAADODEZHBRL, ¥ ) - %
BRI S Az, T /) —IVORFEEN <D, /NT 7 1)V s(American National
Can)TT A4 v aZ®BHBL. T4 v aNORELZENEZSBRVEDIICLEM 1. F

6



=2 HRICHERDIEEZITo =,

2.3.3 HRREHIIIZ N T BRI T J — VRN

S, HHE#E (Control #) T4/ —)VIREE 100mM % 1 B[, 3 WA, 6 M, 12
FFfd. 24 BFRIRINT 2D & Uiz, 2.3.1 THE L 2 WEBMIIIC. COA > Far—%
T 37C, 1 HEBW RSl A #ERIC Ty /) —)V2HEINL, BEEBED 100mM 2
RAEEDICHE L. T4 v aOBERELY ) —IVRINEADERK LWL, Ty
)= IVDEFEEY <TEDITNT T4 IWALATT 4 v aZ2BE L. ZNENHBORMMN
BiEmLies, T /) —IVADDEEBBEELY ) —)VDA> TWRNEERREZHL, 4 H
Mk #Z2To .

3. MilE DR % S Mg O

Control 5 X ONBEER], REFBIIC TS / —)VICHREE X B /- iR epiiin Z, ArHz=ames
ECLIPSE TE300 (Nikon) T1HEMS 5 HEXTHEHBEL, MREET v @iz
HEXBIER LU 5 RETIHIVAIAS (FUIIFILM) TEHEBY L. BELEEELE
DAzt L, MRS OEEEEZ RS, £z, MEKGHESE Erma) OFENSEE
LIEBE 1SV OEREREL, TOMEMEID 1 cm2d 720 0%k (cells/em?) %
FHUZ 1RO Z 3ROMIRBEET « v 2 THEERFL, SMREET v a
DFEHEB X ORERZE (SD) Z2RBHL .



[R5 2R1
1A D T R 52

Control BfHB X NBER], FEIC TSy /=L ZHEML =R BRI DWW T, (B8
WEEICE->T1HEMS 5 HEX THREBZEZ{T>/. Control #B LT 30mM LLF D
EROMEHMIRITEWEROREZFF DL M OMILE T H % Mk BiE o BN Y
EHEFFL T, LA L. 556mM. 100mM ORER TldMilg o2 N = Az &< iz
REEZRLZ(K2)., EERHEHETS 1 REUELY /) —)VICRE S B/ iRl mik
KRN ZHENC R M REZR LK 3).

2. iR & @ &l

g 2 128 0BG Ailh 2 BAL AL D OMEE (cells/em?) 2T &> THIRREKDZE
b % BERdh#R T/R L7z Control BB X D REH O 1mM,3mM,10mM,30mM iIZHWT, #f
RO HIEEIEBRAICHEMLUZ, 556mM TI3SEMIENEZ< Rohs X512/ 0, HikaiEm
MENUT OBED S DITHANTHELNIT/AR S 2. 100mM TS 5 ICFEMEAEA . M
WEREGIHI S N7 (H 4), R TIE 1 RHEBES B2 50, EMRAR NS X DITR
0. faEE5EDY Control B IZLEARTEONIT/E o /. 3 FFMLL LRE & €72 O3 FEME R
SSHICHA, MlaEEbH SNz, (85)
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AHEITBNT, T —)VRMEED 30mM LT OfEefEd. =4/ -0
225 EREL.5 HEETREL THMEL ., 55mM,100mM OBETIILY / —ILD
HEEZ ORI A MR EA MG S N, MlROBENELE, ZOoZEMST
5 ) —=EHHBEETEIHRGHRICEERZEZIRWE, —EORELZBZA 5 & HEH
W EREEE5X 52NN o7, LU, fEEORECRAEEENZE U AR RS
BTy ) —)VBETH, iR ZENEONIEFFS TIN50, BEFHER
MWELL TR OMIRICZ> TWAAEEDBEZ 5N 5,

F7/2100mM O L¥ /—)V% 1 KN U 7Z=MIZId. Control # K U b Ml I E A HP I = .
FEREAS AL NS XS0, 3RHILA LRE U /-Miiid, & oMo & e o
Az sNE, ZOZEMS, BBEOILY ) —)VIZERFOBERE THHEiMEic®
EEEZ, TOH®IY ) —I)VERDBRWTS el i3 ainat & [ CIRBICIXR 572 0n
ZENHMNY, BREOTY I I—)VRERICED S THEHHRBICREEEAST L
R E N,

SHOBBEL LT, BEFREABITPICREBRAREORBTEITY, T ) —)VIiCh
BEIN-HERMRAEOMHEE RO TNWHOMN, FRTESHRIZE{LL TWEONE
BRETHZENBELELRD, ZMREEEHMBAFHAEDOXSTTONTVWENHHLN
KTBHENRDD, TH /) —)IOMicd, T/ —IVORBYWTHZ27EMTINTERK
L HRBHIRAOEEERNT HIHLEND D, TF )= EFTREL TN VT

Bd, BEZBACTRAENSKRENEEESZAZENDNHO>TVNENETH S, £k
METIE, YOARCHLTTZINaA—IIOEEERES LN, SEETHORFT S Z LA
FNaA—=)IDRRRBIZEZ 2 EEZWMEL TV L THEEICRSE%£%5, £ b ES Mgk
OHIAZRANWTIDEREZ TS Z LIIMEAICHL WA, b iPS MIEIC X 2 MR
AND—HEE MM EE L Tl ggic i, SEEAER LD 20O ER R %
AWTE PRSI T A2 7N IV OEBERFTHIENTEDLLDITR S,
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