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cassette, sub-family G, member 2 (ABCG2)
HBLTWL I EDFETHY, MP AL
8 U Hoechst 33342 12 X A Ml #:1%: % [0l C
RSB ETE 2,

A3k % 13 SP M A T8 & L T IZ A
HUZ Mgz @R L2 enA)y LT,
BHUHTSPMIRAFICET 258 BIF 7.
BWEOLHTIE, 7 v N REIFUBE T IV
M 2N A 52 & TEBMRE~D T >~ b
O— VAT TH Y, LSz
EVIHHEDH Y, FEAEICEL T, ki
AT & SIS BEROF S A S50
REMEDSRIE S 7.

Ltk L7zl & 0 48k L 72 SP i %
KEMFYUIBRETVICBRL, Z0OEEESLHHT
HEANDEFEG R EERRE LT E 72w [FUIRRE
WSR2 ATV, 2O L ) SP ML % 2 L
THZREBHL, SOHICHHEELERT L EHM
DRIEAVZIHEES 2 2 LA ITRE L iU, R
WIS ER 2 BT 2 IR O B 56
ANDJEDH Y RYJFRASERIFIES O FetR i G E O
BIFSIZ O %35 ML T 5.

FEEHIEC + B IIIBIR SR S FIRRAH L 2,

References

1) Wang J, Sun M, Liu W, et al.: Stem cell-based
therapies for liver diseases: an overview and
update. Tissue Eng Regen Med 16, 107-118, 2019.

2) Goodell MA, Brose K, Paradis G, et al.:
Isolation and functional properties of murine
hematopoietic stem cells that are replicating in
vivo. ] Exp Med 183, 1797-1806, 1996.

3) Gussoni E, Someoka Y, Strickland CD, et
al.: Dystrophin expression in the mdx mouse
restored by stem cell transplantation. Nature 401,
390-394, 1999.

4) Yano S, Ito Y, Fujimoto M, et al.:
Characterization and localization of side
population cells in mouse skin. Stem Cells 23, 834-
841, 2005.

5) Meeson AP, Hawke TJ, Graham S, et al.:
Cellular and molecular regulation of skeletal
muscle side population cells. Stem Cells 22, 1305-
1320, 2004.

6) Behbod F, Xian W, Shaw CA, et al.:
Transcriptional profiling of mammary gland side

population cells. Stem Cells 24, 1065-1074, 2006.

7) Hierlihy AM, Seale P, Lobe CG, et al.: The
post-natal heart contains a myocardial stem cell
population. FEBS Lett 530, 239-243, 2002.

8) Kim M and Morshead CM: Distinct populations
of forebrain neural stem and progenitor cells
can be isolated using side-population analysis. J
Neurosci 23, 10703-10709, 2003.

9) Uchida N, Fujisaki T, Eaves AC, et al.:
Transplantable hematopoietic stem cells in
human fetal liver have a CD34(+) side population
(SP)phenotype. J Clin Invest 108, 1071-1077, 2001.

10) Iwatani H, Ito T, Imai E, et al.. Hematopoietic
and nonhematopoietic potentials of Hoechst(low)/
side population cells isolated from adult rat
kidney. Kidney Int 65, 1604-1614, 2004.

11) Summer R, Kotton DN, Sun X, et al.: Side
population cells and berpl expression in lung. Am
J Physiol Lung Cell Mol Physiol 285, 97-104, 2003.

12) Goodell MA, Rosenzweig M, Kim H, et al.: Dye
efflux studies suggest that hematopoietic stem



13)

14)

15)

16)

Original: Jfig SP Ml o SRS R AFIT L O HEEIE 115

cells expressing low or undetectable levels of
CD34 antigen exist in multiple species. Nat Med 3,
1337-1345, 1997.

BB i SP A O IFIla~ D5 LiEE. G
I Research 12, pp. 519-525, JEimlE 4, BT,
2004.

Bio-Rad Labratories, Inc.: Cell frequencies in
common samples. https://www.bio-rad-antibodies.
com/flow-cytometry-cell-frequency.html

Duncan AW, Dorrell C and Grompe M: Stem
cells and liver regeneration. Gastroenterology
137, 466-481, 2009.

Katagiri H, Kushida Y, Nojima M, et al.:
A distinct subpopulation of bone marrow
mesenchymal stem cells, muse cells, directly
commit to the replacement of liver components.
Am ] Transplant 16, 468-483, 2016.

17)

18)

19)

20)

Hirschmann-Jax C, Foster AE, Wulf GG, et al.:
A distinct “side population” of cells with high
drug efflux capacity in human tumor cells. Proc
Natl Acad Sci USA 101, 14228-14233, 2004.
Yajima T, Ochiai H, Uchiyama T, et al.:
Resistance to cytotoxic chemotherapy-induced
apoptosis in side population cells of human oral
squamous cell carcinoma cell line Ho-1-N-1. Int J
Oncol 35, 273-280, 2009.

Durand RE and Olive PL: Cytotoxicity,
mutagenicity and DNA damage by Hoechst
33342. ] Histochem Cytochem 30, 111-116, 1982.
TEAR, =ERERE RAIIE 7y M
e 7 IVICBIU DO MIRIE & IFHEICS 2 5
8. AFERE 68, 189-196, 2016.

5



JIMA Vol. 73, No. 3 (Aug 2021) pp. 109-116.

Utilization of spleen side population cells

as transplant cells in stem cell transplantation

Taku Kivmura ¥, Takeshi Takauara ?, Yuji Suzukr?,

)

Takeshi Iwava ¥, Hiroyuki Nitta ” and Akira Sasaxr”

Y Department of Surgery, School of Medicine,
Iwate Medical University, Yahaba, Japan

? Department of Surgery, Fujita Health University Hospital,
Toyoake, Japan

 Division of Hepatology, Department of Internal Medicine,
School of Medicine, Iwate Medical University, Yahaba, Japan

(Received on December 2 2020 & Accepted on December 7. 2020)

Abstract

Stem cell transplantation has attracted attention as
an alternative to liver transplantation. Side population
(SP) cells are among the most promising candidate
transplant cells. SP cells are capable of excreting the
DNA-binding dye Hoechst 33342, and are found in
various organs. In a previous study, we found that
among all organs, the spleen was the largest reservoir
of SP cells. Because the timing of transplantation is
important for effective treatment, temporary storage
of cells is often necessary. In this study, we focused
on spleen SP cells, and assessed their usefulness as

transplant cells by evaluating whether they can be
stored by freezing for extended periods. First, rat
spleen cells were frozen, and the presence rate of
SP cells was measured at each time point. SP cells
and non-SP (main population, MP) cells were frozen
and the survival rates of the SP and MP cells were
compared at each time point. It was concluded that
SP cells were resistant to freezing stress, which is
an advantageous property for cells used in stem cell
transplantation.
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