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The Effects of Polyampholyte on Vitrification Process for
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Abstract The purpose of this study was to establish a simple vitrification protocols to preserve animal
cell lines derived from tissues of livestock that could be recultured. Bovine oviduct epithelial cells (BOEC)
were used for the vitrification process using a 0.25 ml straw to increase cryopreservation efficiency.
BOEC was cultured from the oviduct of 3.5-day estrus state, and the commercially available
polyampholyte StemCell Keep™ was used as a cryoprotective agent. Using different concentrations, the
viability rates of BOEC in 5, 10, 25, 50, 75, and 100% in freezing media were investigated. Survivability
was determined using a differential staining technique using a trypan blue test and a CYTO-13/PI
staining protocol. The viability rates of BOEC in the trypan blue test were 5.6+11.8, 12.5£7.2, 53.0£2.7,
85.1+6.9, 79.8+0.6, and 60.7+6.7% with a respective concentration of StemCell Keep™. The viability
rates in CYTO-13/PI staining were 4.6+2.5, 30.8+12.1, 58.4+2.5, 85.5+1.2, 79.8+0.6, and 71.2+1.2%,
respectively. These results indicate that BOEC could be preserved with StemCell Keep™ without toxicity
in a 0.25-ml straw. The optimal concentration of vitrification solution with StemCell Keep™ was

determined to be 50% and can be considered as a proper preservation method for cryobanking.
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=719 F717F 1~27] ZE =g 2E5oH 23T
AEZAYAR|(Ultra seal 21, Minitube, Germany)Z
Uaottt. ¥4E Ax= AAEA(liquid nitrogen,
22 AASH

LNy)ol vF2 A=|ste] zA}s

Fig. 1. The image of bovine oviduct originated cells
A : Bovine fibroblast cell (red circle) and BOEC
(yellow circle). B : BOEC colony. The measuring
white bar is 100

Fig. 2. Trypan blue test of BOECs
The red circles designated TB positive cells and
the yellow circle shows survived TB negative cells.
The measuring white bar is 100 .
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2 Fsto] Z2 migo s JAEQloyt bl fgog

Aat= dido] glo] 5 FHIY A=
Ao Aol =] g1t *ﬂim F7H A
1 «]3]'04 HiAbE FEE Hojsal Qlch

< $J5te] PBSO propldlum iodine (PI,
Molecular Probes, USA) 0.5 uMa}k SYTO-13 (Molecular
Probes, USA) 1 uM =7} H=& H7loto] 55 Al
22} 1112 3JAsto] HiF7|oflA 2587t Bt &+ 3
A o2 WESITE A|lZukEAo] osto] Abdd Al
= Plof| 9ot} FA EEUoH Aot Qe AxEe
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of FME N RRER 10~20u 22 THE0] 5EIE
7)ol GRSt & FFAUF(Olympus 1X-71,
Tokyo, Japan)2.& &5 SYTO-1320.2 A=
e =AYFLE(Ex 469-495, Em 51012 #3
stglon Pl AMFPAE(Ex 530-550, Em 5751F)
2 WEIHA AR ZFstant. dAEARIZI(DP20
Olympus, Japan)® ¥ o]u|X]& Image ] T2 1
= o]85fo] MESE BASHAL Fig. 3004 Hi vk}
%ol fi3t 52 & BOECAIZE SYTO-133 PI&H
07 MG 77} = ) F-2A0] Pafo = HA|E ]k
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o

Fig. 3. Analysis of Live/Dead staining with SYTO-13 and PI in vitrified/thawed BOEC.

A. The transmission image, B. SYTO-13 accumulated cell with green color. C. PI stained dead cells. D. Merged Image.

PI (propidium iodine)
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BallE Az BELS One-way ANOVA testS
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Duncan®] T35 (Duncan’s multiple range test)Z
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I =ES Feo] AEE QI Fig. 1BoA T
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Table 1. The effects of StemCell KeepTM concentration
on the viability of frozen/thawed BOEC.

% of cell viability
% of SCK

TB SYTO13/PI

5 56+9.6 46+25°
10 15.3£5.5 30.8+12.1°
25 53.0+2.1° 58.4+2.5%
50 93.542.0° 95.942.9¢
75 76.7+6.5¢ 79.840.6°
100 63.0+4.1¢ 71.241.2%

Means with capital letters of superscripts were significantly
different between groups (p<0.05).

Means with small letters of superscripts were significantly
different within groups (p<0.05).

Data are expressed as the mean#SD for three independent
experiments. TB is trypan blue and PI is propdium iodine.
StemCell Keep™ is trademark of polyampholites agent from
Abnova company.
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9J5te] 19599 DMSOY ol-&/do] A7h=]la, DMSO
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