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ABSTRACT

EVALUATION OF PERIODONTAL LIGAMENT CELL VIABILITY IN RAT TEETH AFTER
FROZEN PRESERVATION USING /IN-VIVO MTT ASSAY

Jae-Wook Kim, Eui-Sung Kim, Jin Kim, Seung-Jong Lee*
Department of Conservative Dentistry, College of Dentistry, Yonsei University, Seoul, Korea

The purpose of this study was to examine the viability of PDL cells in rat molars by using in vivo MTT
assay, which was used to compare fast cryopreservation group by liquid nitrogen (-196C) with 4C cold
preservation group.

A total of 74 Sprague-Dawley white female rats of 4 week-cld with a body weight of 100 grams were
used. The maxillary left and right, first and second molars were extracted as atraumatically as possible
under ketamine anesthesia.

Ten teeth of each group were divided as six experimental groups depending upon the preservation.
Cryopreservation groups were Group 1 (5% DMSO 6% HES in F medium), Group 2 (10% DMSO in F
medium), Group 3 (5% DMSO 6% HES in Viaspan®), Group 4 (10% DMSO in Viaspan®) which were cry-
opreserved for 1 week and cold preservation groups were Group 5 (F medium), Group 6 (Viaspan®) at 4T
for 1 week. Immediate extraction group was used as a control. After preservation and thawing, the in vivo
MTT assay was processed. Two way ANOVA and Duncan' s Multiple Range Test was performed at the 95
% level of confidence. Another 2 teeth of each group were treated as the same manner and frozen sections
10 um thick for microscopic observation.

The value of optical density obtained after in vivo MTT analysis was divided by the value of eosin stain-
ing for tissue volume standardization. Group 1, 2 had significantly higher optical density than Group 3 and
4 which had the lowest OD value. Group 6 had higher OD value than in Group 5 (P { 0.05). Histological
findings of periodontal ligament cell, after being stained with MTT solution were consistent with the in vivo
MTT assay results.

In this study, the groups which were frozen with DMSO as a cryoprotectant and the groups with F medi-
um showed the best results. (J Kor Acad Cons Dent 31(3):192-202, 2006)
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o] $t}. Schwartz 527 950]9 Aolg 157 Y%
EF QA3 WHS Bausiolon A2 Age] A
TAE YELEHZ 187018 B BAd T At 4
Folx A At o g F AF<ld (PDL)E A
FHASE Buslsint. R EA = WA Gki)AAAl
o A= &7 o|ZAQ 44 (solute)® FH2E <l
3 AR TER A% &4 BREt e B8 WAAl (ery-
oprotectant)7} ZFH ot} Dimethylsulfoxide
(DMSO)= AlE T3] o} glycerol®t A AT &
A A (cryoprotectant) ® ‘@2 AHEE 2 o}, 3y
DMSOd AARE L2HUE ot 2 Y aEEd
=EHUE o AEd vl FAEE nEFHolok T
Hydroxyethyl starch (HES)€ H]3 %4 Fa A1 Al 24
N2 FHd4 WeFY A2 48 Yolge 98S
A Hedl ol 8 Bl AR FALAA YL A ALEE ]
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A 7ol whel Bast 3 A 29 AR radioactive DNA
precursorq] *H thymidines 3t vl ol 3774 24
AZE B X FAY A EE wjdst F2AZ] & o] A
ol B3AIA AlHg BAToRM XFIAE &Y
=2 Y718k Lekic 5 a3X 8 FHo= 4AY
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ata 1 e £AE Alo] AFRANA LY BHEE BT}
9Tt Ashkenazi 5&? trypsin® collagenase ©|§
st 212 THOZRE AH XFUAWAEE A3 st )
UAIA ol E thekdt AR &0 HAG & peutral redvt
trypan blue S22 @At A X SHEE 3
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T} Ao} gt} sldate 1 429 o 70%%o] A X &
o] gloj AA| Aolgle AT A X {58 Aol
Re T U B3 o] W ELS X 2Tl AHE
L5 djeket ZlolB2 A AHE Axede dE B
31t Ashkenazi & W FA7] A3

o M

:“_E__.
sl AxQARe PR, BASY, A4S

£ AES) 4BEA JUE BAA0E TS
| Zsge we Aot 92 va

1 flo

¥ S omd o R o= oo
-
2
lo
=
jsid
ox
Ry

£ o

MTT (Tetrazolium-based colorimetric assay)7dAI%
T NEE NS FE A QA 358 4 glof u)
AEE o] &g+ AE Ao B A7 A F2 AL
so] g} o] HHE gjAl FAo] X AX] HER
zgjo} Yeol| @raiirt =88 £84 tetrazolium salt
(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazoli-
um bromide] (MTT, Sigma Chemical Co., St. Louis,
MO, USA)E AF4E =& v)4899 MTT formazan
Ao Al e dElE ol Ao, formazan
crystal dimetyl sulfoxide (DMSO, Sigma Chemical
Co., St.Louis, MO, USA)el 434174 570 me] z}ge|
A FHFTE ELISA readerz &A%t} o] 3xg
MTT7} Aolsle Ao ofs) &dd 4& vehln 7t
welldl ZAl5l= A& AX ¢} v gkt

MTT A& HAel £y 438} (quantification)
AV B2 MES AAksket Slo] Aol glow tE
71&e] WRn Hlad wf MTT A
B9 09 clonogenic assay®l 3] < 90%<] o
ATHY. In vitroo| A el MTT ZAH-E Hol AL
HolA gt in vivoel Ml AF 4L Bt A9 Tt
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1. S E2 A XA

A% 472" A7sla B AF 100 gm Hele 4R
Sprague-DawleyZ| 83 74v}8] & o] €319t} LA & &
ol3lAl 3l7] Y3l 0.4% B-aminoproprionitrile (3-APN,
Sigma, St. Lousis, MO, USA)E &3 Purina®d=
B AREA LA A 347 FFIA.

Ketamine (f-3HAIEM!, Yuhan co., Seoul, Korea 0.1
nl/100 g) vk stell 2ol 71 &olg F, &5 <t Al
1, 2 97 (M1, M2)E 2% 2A3}o O]E x| o} &
MTT A8 WF g o] &3 228 i B
T AR

2. A7

Ao A3 HELM0Z F mediume Dulbeco s
Modified Eagle Medium (DMEM, Gibco-BRL, NY,
USA)¥ Ham' s nutrient mixtures F12 (Gibco-BRL,
NY, USA)E 3 : 1¢] H]|& 41 10% fetal bovine serum
(FBS)&+ &AAl penicillin (100 units/#), strepto-
mycin (100 #/ml), fungizone (0.3 wg/ml) (Gibco-
BRL) < #7}et] Alzsidh.

YEA AZAY FHAAZE DMSO (Sigma
Chemical Co., St.Louis, MO, USA), A2 9] 3¢
A2 HES (Sigma Chemical Co., St.Louis, MO, USA)
£ A&ttt

WETOZE SA] TR AHESIA T

Zb 2% 100kl 9] HellA 40709 X|o}E BAsl MTT
AW ALgE o™ formazan 23S #As] 99
W Al 4utE] e HAA 1471 Ao} Arg-a3iTt.

Table 1. Experimental groups

W) ¥

17 F medium®l 5% DMSO ¥ 6% HESEH+

F mediume] DMSOE 5%, HESE 6% A &3t
ACE BHsigint, LA ol PRSI AHE & 2 m
WERHd 28 ¢4 1 msl A g3 4CoA 1087 E
#ak 5 -196°CY] AAFAAL YEud dof 157U sy
B 2asiact.

27 F mediumdl| 10% DMSO g+

F mediumo] DMSOE 10% #7183 2% 448 474

oA Bagt & AA"E XotE PBSE AH3ta F medi-
umel| 2.5%, 5%, 1.5% DMSOE #H7}g o] HAA
SZ 5EA Y9 3 2 m YER lﬂ.oﬂ F rned1um°ﬂ 10%
DMSO &% &9 1 m% &7 Y1 5% Fof -1967c 4
AL Bead Yol 15497 WS ’?}Eﬁi B

31 Viaspan®l 5% DMSO 2 6% HES &-&3

Viaspan®l DMSOE 5% ¥ HESE 6% 3713 2%
A5 4030 Eagk 3 UAE XolE PBSE A&
12 m PEFEA EF &9 1 mot A ¥ 108 3
~196CY] AAAL Weao Bo] 17U BB B
i =

4+*: Viaspan®l 10% DMSO i

Viaspan®dl] DMSOZ 10% Ad7}sh H¥ &8 404 )
A B3g & AR XolE PBSE A A 8kaL Viaspan®e
2.5%, 5%. 7 5% DMSOE 713 &dd gAF o 5
B Yo 5 YeRHd Vlaspan®°ﬂ DMSOE 10% #H
7k £t %—. 1 mi &7 Y1 5§ Fol -196C2] A
A2 Y Fad] Yol 1574zt %%’%Eﬂi B3t

o
o

25 ¥Ed A }# -1967C9 AAHA WA A
o] 37T F&zd ol Ykt WiA]7} A e = H
A& o FE&2A 2ok AUlol F medium¥} Viaspan®
9] 10% DMSO g (23, 47)2 Y & |0} 4T
M 7.5%, 5%, 2. 5/ 0% DMSO7} 34 zzte] F

Groups Media DMSO HES
Group 1 F medium 5% 6%
Group 2 o . 10% -
ryopreservation
Group 3 Viaspan® 5% 6%
Group 4 10% -
Group 5 Cold F medium - -
Group 6 preservation Viaspan® - -
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medium, Viaspan®§do] 58 Ao Yo
DMSOE A|AE T MTT Al A&ttt

F medium¥ Viaspan®9 5% DMSO, 6% HES &%
T2 39 ¥ AokE DMSO7} gl 2429} F medium,
Viaspan®&d ] 4ToA 1023 ¥o] DMSOE AAg
T MTT A A AM-3IH T

o} YT

5¢: F medium, 67 Viaspan®

S4AE XolE B# fdo] ©71 96 well platedl] ¥
F 4T3 1573 B3 & A AH8stdnt

2 a
Ao} A % 24 MTT 7486l AFEI9ITY.

3. MTT &4

7+ A7) A7t B¢ Hell 96-well platec] =A<
MTT &< (0.05 mg/ml, Sigma Chemical Co., St.
Louis, MO, USA) 200 ©& 93 2t $% A1, 20174
Z}zt 4078 Aok MTT &40 3= 2 wellel F3kt. ©]
w g o] YFAE NA ThsdE i8] 9sko
AQAFRE AU 7o) AF AT

1% 4F0)E il 96-well plated MA 347 &
37C 34 A7) A mgste] MTT7 8 = 2% 8
Aok, w1 £ DMSO 150 AZ 718t 1523 3 7
g3t 499 MTT formazan 232 a2 welldl
A Xo}& A A & F Dynatech MRX ELISA microplate
reader (Dynatech laboratories, Chantilly, VA, USA)
ol ¥ 570 nm #FANA FFEE SH st

Figure 1. 96 well plate after in vivo MTT assay.

SBUSE 5 Aokl in vivo MTT ZMES 0183 ATIIHME SAE T}

Aol AR Hoke] AT Bl AFEA
S Ao 2H3)7] Y8 MTT 24 48 § 7 2¢
welle|l A AA=E 2o}E 2 FHEE 96-well plated] HolE
91 eosin (1% eosin Y Muto pure chemical co. Ltd,
Tokyo, Japan) 350 ME H7tete] 12A3F A= A%
T 2ol AASIA THE welld 22 5 okl 23 gl
o] QAHE 27 FHE 7jRto] GAAF|7] 98] x]o}
1% acid alcohol 350 4 (70% ethyl alcohol, 1% HCI)
2 493 1R B3 @R 2AAZY. 13 XojE 7
7ol 96-well platecll A AWl the @4 welle] §4E
ELISA microplate reader] ¥ 3. 530 m3}olA §3%
£ 2459

|

5. T M =5

EE_ﬂ

fjo

o|.g. A 74A|-

-1 a

ro
Job

7t 2% A Al 1, 2 AR A 20 Kots EAR §
MTT A&l A} Zo] AotE MTT €] A& 7 welldl
92 3 4205 foilE 96-well plated #A 3A17F Bet
37ColA it A MTTVF B ES Pt 24 dx2T
o2 MTTHEAN S 3HA @& X2 Al&atdtt. 4%
paraformaldehyde® 2% 143 ¥ 0.5M EDTA 1
FUT 4TAAN BYA AT BEEEE Yal Tissue-Tek
0.C.T (Optimal Cutting Temperature) Compound®
(Sakura co. Torrance, CA, USA)Z X3t T -20C0)
A BBAT thy B dng #E2 Yol A 10 m F
Az YEAdE7] (LEICA® CM3050 S, Germany)Z A
el ZEE Ao SAdETE A9 YA
79 Ko} AlH ArF FAA] FH2ZH ] FEg Ao
2 HoF7] 93 xgM ez Nuclear Fast Red
(Sigma, St. Lousis, MO, USA)Z A}&-38ted 787+ 4
BTk dr| oA Hol= XY SAAY MTT
formazan 4% ¢ Fe) 2 BX 2ol & Fdn|4 Y AF
Hu|Aslo A 40, 100, 200, 400 &= #&a 5
Olympus Vanox AH2 &n|7% (Olympus optical co.,
Tokyo, Japan)Z dZAZl HAd s} (Leica DC
300F, Leica Microsystems ltd., Heerbrugg,
Switzerland) & AE A< 29 & &d3ldt).

A
o

6. etz

HT

MTT % Eosin A4 o4 42 FI= (OD)= 43
7 M1, M29} #o]€ two-way ANOVAZ X3l on,
M1, M2& 2%} one-way ANOVAR #7te] #9A2 +
o 79 ¢4 BliE Duncan s Multiple Range Test
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1. MTT Zd4ol| o5t &= 58 -

Figure 29 M13} M29] A3 Aele] MTTE 4= A3
g FAA vwatd o M1# M29 ZA#e niiRE
MTT £3%+& Y5294 F mediumS wiA 2 A3 T
(1, 23) = DMSOY FE9 Abeld] @& Foat= gl
At}. Viaspan® ol YEEHS 1 (3, 47)9M = F medi-
um WA FRT @ FATE Bgon AR it
7F Ak, IAEBG Fo) A= Viaspan® ol WA E S
T (61)lA] F mediumel] ¥AREAE o (53)Ec} 9
2 A w2 FREF SHEHAY (p € 0.05) (Figure 2).

2. X2 XIFEA| YR HHS SIpt Eosin 2ol

— T S
s3I =X

A TR & A 20 Fx] oA ZzZE 7+ 74l Eosin 3%
oA FAAL A7t STt Eosingd 9] &3 3ko] A
Ao XY oS oujEing X2 vyHAe g gt
A MTT/Eosin®| ®l& A Ao} vjmeA MTT 4%
9] Ao} np7A 2 l?ﬂ 27X E AL gislen

3, 47N FeAk JA & MTT/Eosin ¥lE Ve
o}, Z128] 1 Viaspan® ol AR A 2 (67)°1A F medi-
umell WAERTS + 5B EC foxt A =& MTT/
Eosin®|7} vttt (Figure 2).

3. & Htofl ofst ==|shA &
Figure 394 FA|29] 38t dulg ALl A formazan
aystal®] BE5S #2E 4 gon A dFAME for-

M1+M2

3.6

30 f

25 T

2.0

oD

15 }

1.0

05 }

0.0 L
Control 1

B MTT
B Eosin
O MTT/Eosin

Figure 2. Optical density of MTT, Eosin stain and MTT/Eosin following different
experimental groups in Mx 1st and Mx 2nd molar.

A, B, C.D. a, b, ¢, d mean grouping by Duncan’ s Multiple Range Test

Means with the same letter are not significantly different. P ( 0.05

Control; immediate extraction.

Group 1: cryopreservation with 5% DMSO and 6% HES in F medium for 1 week.
Group 2. cryopreservation with 10% DMSO in F medium for 1 week.

Group 3: cryopreservation with 5% DMSO and 6% HES in Viaspan® for 1 week.
Group 4: cryopreservation with 10% DMSO in Viaspan® for 1 week.

Group 5: cold preservation in F medium at 4T for 1 week.

Group 6: cold preservation in Viaspan® at 4°C for 1 week.
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mazan crystale] #aET} #H
formazan 232 e A AR 02 Yehi ol Viaspan® &9
e dn|Astel e Baat o

F medium ¥&wAE A 7}
MTT formazan A%< §A #ag ¢ gl

4.

Iy
4
0 ‘g
Ol
I
B

#Bg v A st e MTT (Figure 4, 5).

Wi

(<]

15kt A B %Q AN (Figure 6, 7).
7

A
e

X200
“~ £
¥
i1 —— 50 mnicron - —— 50 micron ALY
Figure 4. Cryopreservation with 5% DMSO and 6% HES in F medium group with MTT stain,
optical and polarized microscopic view.
“’ng"
e B0 lcion —— 50 micron JReEAU

Figure 5. Cryopreservation with 10% DMSO in F medium group with MTT stain, optical and
polarized microscopic view.

A0l in vivo MTT ZAEIS 0/Fet AFILIME B4 Tt

ZAME FAZ ulg] A

& AFUelA = 4c ¥ BTl e A2Hel A9 MTT formazan 2
o xaddA R o HA X_, A et on Viaspan® oA 25 o)
= SAIT Hls @A He AR #2AS F AT B2 2RS4 £ I (Figure 8, 9).
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Figure 6. Cryopreservation with 5% DMSO and 6% HES in Viaspan® group with MTT stain, optical

and polarized microscopic view.

—— 50 micron 200

Figure 7. Cryopreservation with 10/ DMSO in Viaspan® group with MTT stain, optical and

polarized microscopic view.

e 80

%200

Figure 8. Cold preservation in F medlum at 47T group with MTT stain, optical and polarized

mlCI'OSCOplC view,

—— 50 micion |

X200

Figure 9. Cold preservation in Viaspan® at 4C group w1th MTT stam optlcal and polallzed

I’IllCI‘OSCOplC view,
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Ko} A eltt o)4) Fol HFe7] e A9l A
29 &3] Aen A4 @ Wixe] AT L] B4

g3} 7|3 22 wet gebd 4 glon X FQAgA L
FHEE FA8le AL By wel g2k ¢ 9l
Aofe] B Aoz g AAF £/, HBSSY
2 £ ¢ A 281 Kime* Viaspan® o] BAE#A] o
1Y B3 A% w2 A5 S4EE Bty En
e, 22y A7) BaolE cold ischemiad <& Alx
7F AL Es APEE YE o) gl

utelA 7] Bl RS uedjof 3ttt W B
Aol s £ 83 AS BF Ao AT
o] WA ZMN AR FFo] 7Y F& WF Al
+ Axol AEU A FAIs|o] sl FA ol A 27} AFE
ATk wEb AAG WE o FaHAA
| 83t}
WA (eryoprotectant) 2 i o2 DMSOE
ARgE ole AEAUE AEeld WE 3 Fol daid
o] FEE AT AR 3 ATFES A A
IE HE3le 9S00 HESE A X229 FaiA 4|
(extracellular cryopretectant) 24 DMSO$ 7] A3
of DMSO9 ZAAAY &3 7tedE €4 + Ao,
Clapisson 2% peripheral blood stem cell (PBSC)¢]
WEHES 938 3% HESY 5% DMSOE Al43lo} -80
TN Wzt 3 A AL ¥ ol 10% DMSOE ©f
£33l £E2AWE7] (rate controlled freezer) & ©]-&-3
At $4¢ 298 Buddvh. Kawasaki 5% 5%
DMSO$} 6% HESeIA rate controlled freezer® ©]-8-3}
o F X|otg WE BE ofo] B 93t A% 24 o o]4]
g A3 ZA| 13} 2ol Az o] AMES FA Hrt

HESE #a#Atgko] 450,000 g/mold) §4 B2
A A EL FALAIA AHEAlA DMSO7F kv 7]
7] A AEEA Q) 71sAde] Jerg DMSOY &
EE 93] g4 A AHEET?. HESE AXes 53
gt dlalel AX F9e B89 K@ (viscous,
glassy shel) & Aoz YE 313 Fo B9 o5&
AAA AL BFE Tof AT &S FHa® B
A e F mediume WA Z & YBLAME%
DMSO, 6% HEST# 10% DMSOZA EAA #9
e gileh, 2 ol-E HESE Al FHdA 28 A3
o $29) o]FE Hopred AFAME in vivol A 9]
7+ A Egto] HESS BEE whg M 3] FQlufe] A2
© 93-S A F g7 wiEolgl A7Er). Visapan®
< o] g3ld WF BES AN e 2 A5y s

Jaly

IR o TS - )
ne

g

of
)

FSYSE 7 Kokl in viw MTT HMEIS OISS ATIUIHE HYE T}

VERIRITE o] f& 273l0] 4719 WA Higo =z sidd
fool7] wjFolH & g 7R 7t o2 AhEE AL
F medium o 27} FBSS € & Ut} ol& AlE9 uj
oo Qlojx B5A Ao HE HjgoAje EHo] 3
AR, AL 343 7150l Bste T2B& AFst
CEA, AR 3 g4t AAE Algsi, AlA, 32
a4, A 9 b A S A Fete 942 o
o}, WA Viaspan® € WA 2 & dETolME FBS7H
gleez WEAld F mediume WA R & WEdd AX
59 Afo|7t A7 Yl F9 shtetn JAET

Viaspan® 2.8 Y% HZEL 3t 4% Martin 5%
# 7t 229 AU S YT BHE 9lolq UW, 50% FCS,
10% DMSO A8t on] 1 A3 fresh’def o} g BE
g FollA MTT 849 237t {9271 $ideh, et
Lakey 52* 7§19l o)A (pancreatic islets)& @& B
E& stA FBSglo] UWS AHSstsi=dl 2M DMSOE A
713 ZolMe g2eH Zo] B EYTE YR
a8y Lakey?] Ao AA3] YEAIE £ 23
W52 84t} Chesne 5% 7 A2 E A7 Hagao
2 AH49E Hepes, PBS and Euro-Collins$t ¥ 714
culture mediums FBS§lo) $% 24 ¥F Z2as
o] &3l WEdtH S o 7] EaLAo] culture medium
B} v LDH (lactate dehydrogenase) activityZ
Btk wehd B AgdME Viaspan® BEwo] W A
FAW SRS Ve o] 2 AZE = Aol FBSHL
o] §& WEd AFoln, F mediumes WAZ AHEE L
dA G4 WE AT B THES Yl A& FBS
7 A7HE 7] ol gt Azt

Mazure® W% &xof oa M9 &4& "two factor
hypothesis' = AWt & ¥ o/t AUAA wa
H AW o] wAUr] Aol FiztE A A4 I
& ARA oaf A2t &3 2 9ot 7 YE S50}
AVAA =2l A EZRE 7 S4d0) oA AxE
A& a ATl §49 F2r) golddl uet A X 27}
AA AR gA EY. olFA 1¥r A =EEe
ZH AE &3] U = o]F 42 ZH (solu-
tion effect)2ta gt} J2BE olEH o= 71} &
F BE 98 47 fdiMe AT 4 23 34
S8 e AR w2, =3 £4 g9 E Haed
T e A=Y W S5 YEstaol gt et o] &
Te XS 53 £E9 o)F s wet 23t

£ Ao 2o} 214 -196°Ce] AA daZe| Y=
B4 YWEH S ol &3t WF Easet ol AX Y
Ao g AR WABIA = £E Blol o|3leo] A Y
A Eol| o= A& JEE nH & ol

Viaspan® & Wisconsin t&telld Belzer Sl 2lslo]

o R o
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AgEdon 1 FAAECZE Pentafraction 50 g/L,
Adenosine 1.34 g/L, Allopurinol 136 mg/L,
Glutathione 992 mg/L, Lactobionic acid 35.83 g/L,
Raffinose5H20 17.83 g/L 522 o]Foix gloem 320
mOsmkg-1 A% AHE<4s} 7.4 A=) pHE A3}
A ol A% T Ls|He Y] oA B &
oz de] A5 1 9ok Kim&™ # |o}& Viaspan® o
M 15 W EAg F in vivo MTTAAR S |8t
AE BHEE F39 & Vlaspan WA A T2
Ao} Bl vz @A sA £ ARE Bt ¥
SRl A Bt 717ke] oA 74 cold ischemia o 23l
A AZ7L HAEAY AFE He 02 g TP, o
T ATPY #Z3 wgA A&7 (reactive oxygen
species: H202, Oz, OH )9 %719} arachidonic acid &
© 2 93} lipid peroxidation@ 4| Egto] W2l ¥ 7] wjFo]
o a8y Viaspan® 9 74 AE F9 shul glu-
tathlone— FASA R A (free radical)e] A4

S AAEAY BAE free radicale SllE 715S g}
% Ao 15Y7e] YA BoM e Vlaspan 7
oM F medium ¥A3Zel vla] 22 A =2 AE
Q=S BP0y 5%, 10% DMSO F medium ¥%3
(Group 1, 2) Br} wol 7] Wdste o AgshA s}
ot A2 (Figure 2) (P € 0.05).

Shimonot* WA]Ald] o9l 2 Zehe] 2 A}
Red A2 Zold daf AZ%o] RaE Ao
2 31.5%, Al 96.5%, BT 55.43 + 22.60% °1}oH
BAg0] 9l e 6.19 + 12.87 me/mmo| ] F-9]o) w2}
433 atol7) A2 sttt Jeon2® Hematoxylin
Eosin A& o] &3l AFANMEL] S FFHo2
+4% o 450 molH FFEE SH AT, 28y
Hematoxylin Z Eosine 217} @714 3 44 |44 952
A FFEE 590 m, 530 mPE M2 thEBg £ 742 o
AL g 7HA g o g BASE AEde gd 94 9y
oz BAde Zlo] Bt mEtA & Agdie
Eosin §4& B8 'HAE ot At 4= ‘%bﬂ‘i

r1r
b 3

WEAHE o] &3 F3rdAn| A7) APdn|F o] o o
oA formazanZZ o] HFA|HA 8 xF=4e] 2%
o2 veidt} o] & o]&3t9 Colangelo 5-&'7 pixel
image analysisg& Alg3Hsitt, 2822 B AYdan
WedH |9 formazan A2l 3 F2 Q] Bo| #FH
olm|z] F4& o] &3 7ME F& 2}‘:}

# 2o Kawata®”® v|22pg3 o] &3le] X|o}E ¥F
A7le WS AEetgon ot Hojd ‘%EE’-LL ikl
¢ AFANE FAleh A2 22 A27)5E 355

d o B2 7998 g Aoz s},
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41‘?3% O] ato] ALY Y=g SH3)
At FEYEA N E F mediume Hj
A& A 5% DMSO 6% HES ?‘é}%—?ﬂr 10% DMSO
oA Viaspan®d 5 vl3] & MIT $3% 55
E Vehd ot (p € 0.05).

F medium, Viaspan® ¥+
medium YE TR $& MIT &35 $£X& Uehitt
(P € 0.05).
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Eosin @4& Algatde o Al1+x] (P = 0.1701)%
A 2072 (P = 0.3404)04 22 7 7t Eosin 3%
A BAAY Fa7t e MTT/ Eosin E4%H]
JME MTTERE T 9 22 Fde el

Y A 24 gn| A #& A formazan crystal
Fdn| Al oz HFEn AN e B 2
dA Mo 2 epgon AAHQ FFe MITEHEE 54
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28 d=5= F xlot9] jn vivo MTT dAHE 0|

| Ol_IEHA-”i _?_LA .u.17|.

e

2 AT 3L 37 Ad UFAE DA 3 T FE YFEES Bl XolE EHHIE W in vivo MTT HAHE
o] 83l X FRAUM 9| BYEE Z43tuAt Tt

A Hc}‘ﬂ & 74nl2] 4572 4 Sprague-DawleyAl9] BHE A8l 22w 10vke]e] HolA dek 2% A1, 2
7R E EAs ZF 40719 Holg A&t d2Te A X Foln WEFE F mediumd] 5%
Dimethylsulfoxide (DMSO) 6% Hydroxyethyl starch (HES) & ¥t & (1), 10% DMSOE X&3t & (27)
18l 31 Viaspan®l 5% DMSO 6% HES (3%), 10% DMSOE 33} & AF) &2 Uio] 15Ut A4 d il W
=3 9 g Ealir}t. WATL F medium (57) 9} Viaspan® (63)¢l Hol 1537 4C YA nAA Rasgt s 2
WAHES o= in vivo MTT A4S Alatict. 7i7) #Jote] X12H d9 i o2 FE33] 8l X125 1%
eosin Y & 12417 &2 3 1% acid alcohol2 £31A1AH 530 melA 43 ¥ = & in vivo MTT SR %L
2 U 54 £45 A3 Two way ANOVAS Duncan’ s Multiple Range Test® 95% Al3] 7kl Al33}
Aot a8l 7 7 2709 Aol 2L WO R Mg F 10w TAZ W Adote] 38 An|AH Ay An|A
oA FEA.

1, 22 3, 42H0) & F3=E Yehlglen 672 st 52 F3=E Uit (p € 0.05). 38 &n)73
FEo A MTT 242 sa4S HFAu Ao = g x4 ‘/} WSl AAACE jn vivo MTT AAH9
Ao} 2 P JeERIA

B Ao A7 5%, 10% DMSOE AH-3H F medlum Wi 2 WEEES A7t Viaspan®s Wi 2 W53
iy WAEE H S WEr SAHCE §oA} A & AX TS e (p € 0.05).

FR0|: AZJUAE, YAE, MTT 2444, JERE, WILE FBE
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