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CERETRYBHARI BENTELY, BE—0EEFRIITTIINOHME T TREMSEARR
WOHEEEETHD ENASHERY, ENEBERISAE L THRIIELTWEVL, —5, &
F, HU/FEERZTCHIZIHMLVAREZE L TREROISAN BFEhTVS, ARARRETR
DY RBMERTEETLZAVT, BVRMRESE S SREEEEY (RAEFR. HBRE
ER. BRGZEIHEER ) E28 T2 BERRMAR / BEMREK ( ASCL: Adipose-derived
Mesenchymal Stem/stromal Cell Line, Tozawa K, Matsubara Y. Blood. 2019 Feb
14;133(7):633-643. ) DEAMZRILT %,

R WistarZ v A S ETREEBZHEERL, VRIS F—EZ2BVTHABS S EELEMAR
#(Stromal Vascular Fraction, SVF)D 2B Z 172 =, otz AV THARIZELSVFL sMER
D4R, BmERX FRMmEROBRZE % 1T WASC(Adipose stem/stromal cel )DL Z T2/, CDOT Y
RERASCIZA AU - AV RXRD Y FHXRHYXRY D ZRML TEBEARADOS{LFEEZE
1>, PLFEEE. EhHERZEIL, BUASCHEIC THEZTVRMERS{LFERZMHIC
& VASCLORBIMIZKINL 7=, &#EHICASCL(Adipose-derived Mesenchymal Stem/stromal Cell
Line)» 5 E®3KZE TASCL-PLC(ATM/MR)ZEDFETH D,

EHFEM 02T 2 (acute liver failure, ALF) EF I OERTIE, D-HS U NI (D-
Galactosamine, D-GalN) D &iB & & 5B E ZRIL T 5 1= $H1.29/kg, 2.0g/Kg, 2.5g/kgiEE TWistarZ>
YRZRAWVWT, BEAREZITVEEROKRILEZIT 2. BREL T, 2.0gkgDREICH (7548
REOEFEN60%THY ., COBEZALFETFIOLZOOREERE L -, D-GaNERRRR 5D
SASEFEENDENEFRES IR T A MO ORECHKE R, ASTTR., O ~MO—JLEEA8S.
25+5.44ng/mL (means + SD)T& % M IZXf L D-GalN#% 58 T (£9820.00+3553.76 (means +
SD)THWIMMELRETH 2 1=, ALTTI. O NO—)LE#H45.25+8.61ng/mL (means *

SD)T & % M2 L D-GalN#& 58 T1£9916.00£3529.25ng/mL (means +
SD)THVW219FELRETH 2 /=, IL-6TE. O MO—)LEA10.7846.10ng/mL (means *

SD)T&H % D I-Xt L D-GaIN#& 58 Tlk57.14+25.92ng/mL (means + SD)TH W 53F LR TH 2 1=
o Tl WERMRICHSWVWT, D-

GaIN 5#48FE T, AR ZEL ., KEMRIBEAEOSNT,

S#. ASLCH 5 AT /MR ( ASCL-

PLC) ZFFEL. ZY MALFEFIILZAVTEMMEOFMZTS,

Background and Aim: Variety of reports have demonstrated the pathology of acute liver failure
(ALF) in molecular level range from gene expression to signal pathway. However, ALF, known for
its complex pathological mechanism, is too difficult to show positive evidence in molecular targeted
treatment when it comes to clinical application. On the other hand, stem cell therapy is considered
to be a new treatment in degenerative diseases or organic disorder. In our study, we established
rat ALF model to assess therapeutic potential of a specific mesenchymal stem cell line named
ASCL ( Adipose-derived Mesenchymal Stem/stromal Cell Line, Tozawa K, Matsubara Y. Blood.
2019 Feb 14;133(7):633-643. ) , which is expected to alleviate ALF by the function of anti-
inflammation, cytoprotection and anti-oxidative stress participation.

Results: Subcutaneous fat tissues harvested from Wistar rat were dissolved in type IV collagenase
to obtain stromal vascular fraction (SVF). During incubation of SVF culture, non-adherent cells
such as blood cells and vascular pericytes were removed by several passages so as to purified
SVF into adipose stem cell (ASC).

ASCL was transformed from ASC by further process of differentiation. In brief, purified ASC was
treated with insulin, indomethacin and dexamethasone to induce adipocyte differentiation. Those
differentiated adipocytes were again de-differentiated into a one type stem cell line using
mesenchymal stem cell specific differentiation medium so as to establish ASCL. ASCL is expected
to secrete platelet-like cells (ACSL-PLC) by further differentiation to megakaryocytes.

Rat ALF model is induced by D-galactosamine (D-GalN). To determine the optimize D-GalN
induced ALF model, D-GalN was injected into rats respectively at doses of 1.2g/kg, 2.0g/kg and

2.5g/kg intraperitoneally. As a result, we observed survival rate in each group and analyzed




hepatic biomarker and IL-6. In model of 2.0g/kg D-GalN, the survival rate of 48 hours after toxic
inducement turned out to be 60%. Aspartate aminotransferase (AST) was up to 9820.00+£3553.76
(means = SD) in inducement group, which increased 111 folds compared with normal rats
(88.25+5.44ng/mL). Alanine aminotransferase (ALT) was up to 9916.00+£3529.25ng/mL (means +
SD) in inducement group, which increased 219 folds compared with normal rats
(45.25+8.61ng/mL). Interluekin-6 (IL-6) was up to 57.14+£25.92ng/mL (means = SD) in inducement
group, which increased 5.3 folds compared with normal rats (10.78+6.10ng/mL). In addition,
hepatic tissues of ALF model obviously changed in morphological level. Compared with normal
liver by H.E. staining, toxic induced hepatocytes were observed to be suffered from edema and
inflammation cells infiltration at the point of 48 hours after inducement.

In next step, we are going to transform ASCL into ASCL-PLC for assessing therapeutic potential of
both ASCL and ASCL-PLC in the rat ALF model we have established.
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Therapeutic Potential of Adipose Tissue—Derived Stem Cell Lines in Acute Liver Failure

1. HIREBRFROBE

E2/BH:ChET, AEFFRE2DREIZDODVWTEBFLALNLV T FILNSURE DAV B DETHA BB TSN TE:
M E—DBEFOUTFILOFIEFZ T TR ERTERREOHEHIIR#ETHEENHLHNELY ., ENBEERIGAELTRNIE
LTULVEL, — A EE, /B EREICRTA2HLIARELLTHMBOIG AN FIN TS, AAEEBE T, SYLAERTF
FL2ETIZRAVT, BVRHIIEHESHTEETE REER. HBREER. BRGARENFER) S48 HERKM
fa. 8] B #H Ra 4% (ASCL: Adipose—derived Mesenchymal Stem/stromal Cell Line, Tozawa K, Matsubara Y. Blood. 2019 Feb 14;133(7):
633-643.) DHAMEIRIT 5,

R Wistar YN SR TRRBABEZEIRL. IV 2aS545F—EZ AU TS H S B E M S # A2 2 (Stromal Vascular Fraction, SVF)
DRBEEIT o=z, MEEHMZERAOTHAESL SVF Ao MEFE DM, AmBRAOFMBRDREZEFTTLY ASC(Adipose stem/stromal
cel)DBILZEToT=0 COTYFRAFE ASC IZTAU R AURAZD T XY AR U RZMLUTIERMBA~AD D ILFEEF 1T o=, 2
tFER. BIHMEERIIL. BU ASC Bt TIEEFTUORME L EEREICKY ASCL DBIILITEIIL-, &REMIC
ASCL(Adipose—derived Mesenchymal Stem/stromal Cell Line)h > BE#Bk%##2 T ASCL-PLC(A ZIM/MR)ZBLS2FTETH S,

ZFIZF B DO AMIFTR 2 (acute liver failure, ALF)ET LD R TIL, D-H5% 32 (D-Galactosamine, D-GalN) D #4118 5 2 fE
FWRELT B8 1.2¢/ke, 2.0g/ke, 2.5¢/kg JEE T Wistar SV EAWNT, BERNKRSEZTOVEGFEEORIIZ T ERELT.
20g/kg DIXEIZH T2 48 BERIDEFED 60%THY., CDEEZE ALF ETIILD=HDIRE5ELLT=, D-GalN [EIERNIR 5N 5 48 B
BEOECZBRESLVIB Y AMAIUDBIEDFER . AST Tlk, 2 bO— LEEH 88.25+5.44ng/mL (means * SD)THADI(Z
%L D-GalN % 5 2 Tl 9820.00+3553.76 (means = SD)THY 111 £ EF THo1=, ALT Tl 2 rO—)LEEM 4525+861ng/mL
(means = SD)T#HADIZXL D-GalN % 5B Tl 9916.00%3529.25ng/mL (means = SD)THY 219 {5 L FTH-o1=,I1L-6 TlX. 3
ohO—)LEEA 10.78+6.10ng/mL (means = SD)THADIZXL D-GalN ZE5E Tl 57.14%£25.92ng/mL (means = SD)T#HY 5.3 {&
EETHo= T FREFRICHLT, D-GalN % 51 48 BRI T, FF#RRILZIEL . REMISEEAEHOLONT=,

51 . ASLC A5 AT/ (ASCL-PLC)#EFEL . Svhk ALF ETIILEBALTEMMEOFEEETS,

2. HREBREROBE FR)

Background and Aim: Variety of reports have demonstrated the pathology of acute liver failure (ALF) in molecular level range from
gene expression to signal pathway. However, ALF, known for its complex pathological mechanism, is too difficult to show positive
evidence in molecular targeted treatment when it comes to clinical application. On the other hand, stem cell therapy is considered to
be a new treatment in degenerative diseases or organic disorder. In our study, we established rat ALF model to assess therapeutic
potential of a specific mesenchymal stem cell line named ASCL (Adipose—derived Mesenchymal Stem/stromal Cell Line, Tozawa K,
Matsubara Y. Blood. 2019 Feb 14;133(7):633-643. ), which is expected to alleviate ALF by the function of anti—inflammation,
cytoprotection and anti—oxidative stress participation.

Results: Subcutaneous fat tissues harvested from Wistar rat were dissolved in type IV collagenase to obtain stromal vascular fraction
(SVF). During incubation of SVF culture, non—adherent cells such as blood cells and vascular pericytes were removed by several
passages so as to purified SVF into adipose stem cell (ASC).

ASCL was transformed from ASC by further process of differentiation. In brief, purified ASC was treated with insulin, indomethacin
and dexamethasone to induce adipocyte differentiation. Those differentiated adipocytes were again de—differentiated into a one type
stem cell line using mesenchymal stem cell specific differentiation medium so as to establish ASCL. ASCL is expected to secrete
platelet-like cells (ACSL—PLC) by further differentiation to megakaryocytes.

Rat ALF model is induced by D—galactosamine (D-GalN). To determine the optimize D—GalN induced ALF model, D-GalN was injected
into rats respectively at doses of 1.2g/kg, 2.0g/kg and 2.5g/kg intraperitoneally. As a result, we observed survival rate in each group
and analyzed hepatic biomarker and IL-6. In model of 2.0g/kg D—GalN, the survival rate of 48 hours after toxic inducement turned out
to be 60%. Aspartate aminotransferase (AST) was up to 9820.00+3553.76 (means = SD) in inducement group, which increased 111
folds compared with normal rats (88.25%5.44ng/mL). Alanine aminotransferase (ALT) was up to 9916.00%3529.25ng/mL (means =%
SD) in inducement group, which increased 219 folds compared with normal rats (45.25+8.61ng/mL). Interluekin—6 (IL-6) was up to
57.14%£25.92ng/mL (means =% SD) in inducement group, which increased 5.3 folds compared with normal rats (10.78%6.10ng/mL). In
addition, hepatic tissues of ALF model obviously changed in morphological level. Compared with normal liver by H.E. staining, toxic
induced hepatocytes were observed to be suffered from edema and inflammation cells infiltration at the point of 48 hours after
inducement.

In next step, we are going to transform ASCL into ASCL-PLC for assessing therapeutic potential of both ASCL and ASCL-PLC in
the rat ALF model we have established.
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