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9. Implantation of bicfabricated C-type structures composed of autologous adipose derived cells
restores cryo-injured urethra in rabbits

Department of Urology, Shinshu University School of Medicine®
Cyfuse Biomedical K.K.2

QOsudha Silwal Gautam?, Tetsuya Imamura?, Mitsuru Shimamura?,

Tomonori Minagawa?, Nagai Takashi®, Ueno Manabu?, Saito Tetsuichi?,
Masaki Nakazawa?, Teruyuki Ogawa?, Osamu Ishizuka?

Abstract

Objective:

Previously, we have reported that direct-injection of single autologous adipose-derived mesenchymal
stem cells (AdMSCs) into cryo-injured urethra could restore structure and function. However, the
major limitation with direct-injection methods was low survival rates within the implanted regions.
Therefore, the present study was designed to overcome the limitations by delivering autologous
AdMSCs into three-dimensional (3D) biofabricated structures.

Methods: '

Adipose tissues harvested from 10-weeks old female New Zealand White rabbits were cultured and
labeled with a fluorescent cell linker, PKH26. Spheroids were formed in 96-well plates
(4x10%cells/well/200pl). The spheroids were assembled into C-type shape by a robotic bio-fabrication
system. The assembled structures were perfusion cultured for 7 days in bioreactor to promote self-
organization of the spheroids. The damaged urethra was created by spraying liquid nitrogen for 20s
and making small incision. Immediately after injury, the biofabricated C-type structure was implanted
into the damaged region {n=4). As controls, sham operation without structures was performed in the
similar way (n=2). At 2 and 4 weeks after implantation, urethras were harvested for histological and
immunohistochemical analyses.

Results:

Prior to implantation, the cells composed the biofabricated structures expressed mesenchymal cell
marker STRO1, but not muscle cell markers. In addition, the cells showed the expression of
extracellular matrices, such as integrin and cadherin. In the sham-operated controls, the wound had
many inflammatory cells, and very few muscle cells. However, 2 weeks after structure implantation,
the wound had very few inflammatory cells, and it showed recovery. In the recipient tissues around
neighborhood of the implanted structure, they had thick and typical muscle layer composed of
numerous skeletal and smooth muscle cells. Moreover, after 4 weeks of implantation, there was
presence of muscle layers and presence of many blood vessels like structures within the implanted
regions, The implanted PKH26 labeled AdMSCs composed structures were positive for myoglobin,
SMA, $100, and vWF antibodies. In addition, these implanted structures had growth factors like
transforming growth factor B1-, vascular endothelial growth factor-, and nerve growth factor-positive
cells.

Conclusions:

This study showed that implantation of the biofabricated C-type AAMSCs structures might have
potential to treat for various urethral injuries and dysfunctions through reconstitution of muscles
cells, blood vessels and/or nerve cells.
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Sr— MR 72 B & REE 70 B0 BEE RITIN T, £, IFAT PSA fH, Gleason score, 1y
AT RRIC B AR o T, — MBI 46 Bl ERIETE, 26 Bl A RIIRTE, > REE
1% 46 Bl HIRTE., 24 Bl AR EE T o7z, FHEM. IFF B ElCbmRMtES
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NiEZE&BT U — CILiR% ., HBEL-BRERIEEZEONIENLEENIZEIEIAK, E5F
BACHREREL EERERSET YA Lz, BB HEEREICETIOCEEL
7o

firtg2y A BlZ, BREREEZITL . WEEE B 537D O EARERRIERRIC
HKEZINAET L EFRO T, SR FIRRTERREHRD T, NEETOBETLYAELY
BALD, R, BRERIRIE OPIERA RN O SEIR O I BB S, iitg. 34 A T
BUEZIRE L, i, EERORELRR T, SHRIZBRIF T, RELRDZN,

DX FERIBHER O B R, B R ERMEOS ERY ST LT, B
PREIRERD DT NCBEL TR, FONEIZEREIRIEZE T I8ICE-> T, ERG
HBIET B CEAFRIENRIEX T,



[—AERE4]
27, BRI ARBREL T UEREE T REERE R0/ 1 EF

ERRFEEFE WRHEN B mERRSE
A K RE FAEE B SN LB KE el ORR
HE E— 58 —p =55 Em

[Ef ]

46 3 BE, 40 RIFICEEE ORI OO IEN S, EEEEIERHTEST (UC, GS,
pT2), FD%, BIEAIAEB RO 41 BEECMKBITEA, B % 5 £&REL
ENDLDOAEREBHEEHLEIN 46 BMRFICERESERZ LD, WRIOV—2 7y TIIFCE
HEDOMBRIT R MREEA BB E T, (RO 3 4, MEBIMER 75 4.
HIREE 1952) REFELRIBEE IR EENOEIHEE R, BEREL
DA L0 R EETH o T D3 PRRB I R <BE LT, Mif41X Single ] A7V
MEELFRHE T, MR IREIIRIITEY, i 20 B BIZRBA2WIEEHERL T
ATV E, —HRIRERIILICb O ORIRL i 38 H B ICIERE. FAE PSL, CNI,
MMF, mTORi @ 4 HIARICTHRRGEREP THHA ., BEILEI/ v 7F =
1.49mg/dl & BAFIZRRIEAL TD,
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28, YRNTIBIT ARy NTIEEDL S IEHT L e R R R ZE M ot

THR E R A K B R R
BER ERVER EM5M ROER B WEH ¥ BT S ARR—

[fEE]

B R I B (o T A IE RE R BRI LB I 2 I O R B R B B L OV SHiZfE T
D08, BRERERE 2 RHIT(ORCHI Hil B4 GHEAE B LB Z< BB O R VX T
b, SRy S TIRIER2 M (RARC) X ORC 12~ H M B4 & HHE DR, ik
QOL BRI LESN TV VD, RARC IZHESRIEEFHTE L CTUR CrENIR B E BN
(ICUD) ZFEIBAIZHETT L C& 7, ICUD 13 i B0t #e DI, SEEENERIEILK
BEEA S EOEEEE L E SO R B B, RIS ER2EOF AEIHRESNT
W5, AFTHL 2018 4E 4 AM>b RARC MMRERIERIZ /DS R IERIC RARC FEFIANE
B2 ERBTRENS,

[ B &9]

5 BRI AR 1 L T R TfT o7~ RARC LIERRBEEFOBBEIZ W THE TS,
[d4:]

2011 £ X0 Y FTITo7- RARC (T BEN [B] 15348 1E5R 1 ICUD-IC) AE {5 18 41, F2Epy
R PRt IEER T (ICUD-NB, Studer Z5¥E) SEHI 5 ¥, BHE 19 1, 2%k 4 B, Fiis (P ()
71 B 75 B LA L OIEFNI THRRD 7o, AL ZFIET 21 Bl T U=, MR R A
DORBIEIZ61%, HEEBRE (0l 11 2 BB Thol, WEIEMEERORBARKI2
6% Th->77.

[Fik]

A—MI 6 A& BIFER—FELT 16mm R 7~ L EERE) . Bxtra arm IXBEHEOH
AN ERE, BEIRAL 30 EECRIFERLAL., Vo "EiENER IR 22 fE1T L7, BBIEI15
BE~EEEALIT ICUD 2 MafT L7z,

[FEE] ,
ICUD-IC/NB D F47rR (HRAE) :6 BERf 17 23/8 BFH 49 43, 2l —/ VB ([F) o5 BF
RS 19 43/7 BER 50 43, EBL (7)) : 200ml/300ml, BEAEMTREITHIIIERDd o7, BHHE
PHEEU CTREGEEAF], FRUEMEA LY 2 §, FRER BB &Y —2 36, & 44258
Wiz, 75EELA_ ED BT A SEEI TR 161, JRIEYV—2 26D B Th-o7e, itk 30 A,
90 B ARDOEARIZENERBEGE 3 Fla780 72, HiEaok (g X2/ BAs
HEMEL . BHIBER S BIRE Th o7z, itk 1ERBL 7= ICUD-NBIESI DD L2461 T/ 3wk
7V —DRER 2/ TS,

[#FE]

BB EHE S 126375 RARC & ICUD IZEEREETHY, Bl iIcx L THLEEEOFR W
flrsteE 2 b,
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29. FRIBBVRT ST IR £ FNT % ORERFEERE L EE 2% deep lateral incision DA A

BA B R SR R AR B R

[E A 795 E P R RER R 2

ELmBes TR RasR ¢

Bt R B0 BAB L EE ETA AN XEC Uh EikC
O RES G LB K2

[T

R I R WA e (B e B ER AR LIE : BNC) AR TR MR L IR R I 33 EL W
A BHE TH D, BNC iEPREEAIEIBAAE 2 Chaa, BIBEICEL CIBmR ORI H
Do BEBERIEY) SHOEANIIEETH8IRE. BRICITEBREEL TS, A5
DOEBANRLEETHAIEND, EBEEEERIF TR Ry M x5 deep lateral
incision(DLDDEEIENREEN TB, IRIGHIRTSL IR AT D BNC I2%5% DLI @
ISR BOBIC DWTRE LT,

[t82- 5]

2011 £2 3 A 25 2018 4 2 B ETIC YRS L ONEEHE IR T DLI ZHEAT LI AR IGAY AT S2R
LHHITHRD BNC 37 et gl Ui, JAETMNEE T ARYA¥ — TR LR IZ, TR
D 3 Bl 9 B AA BN B L LAUIE B OISR A EERENDE T bipolar BARCHIEY
L7z, GBI 16Fr 20Fr DSRIEL 7 — 7 VEBELI, RAEL T 3, 6, 127 A B
VIRIRIEIE. 6 - A BT 17Fr $REEREBEES CHIBIE A FRML 7o, B RBET ODIZE
MAEEZE LGS EFRELER L.

[iE%] |
BAEFEO PRI 69 7% (IQR 66 - 73 B) Th-o7o, tRIBHIRTIL BRI OHTZUIED
BT 34 1, IERESE T TS 1 B, vl bR T 38 2 §Th o7, . DLL ETIZ
FFon s N RE IR O — 72 8 ORREMETSRBEII T &E 1 EJQR 1- 2[E) T,
19 7 (51 %) 1 EHTRTR A T o7z, MR RIED T—7 V- BEHEITPRE 5(IQR4 -5 B)
Tdhotr, 5 Fl (13.6 %) 12 F P22 %58, deep lateral incision ZBAIL 7z, FE DLI D65
AR TOMBIETRE 3 A (IQR3 -5 #A) Thotz, 37 il 26 #1(70.3%) 11Ttk
BEBESELHEITS AL, 5T 14 1 (53.8 %) CPREEN IR BIB FI e ThoTz, Mg/ Sy
REEAHE (1 BHieD) o Rl i 1 # QR 0.75 - 3 #) Th-o7z, /Sy EAKER 10
. 5 M Th-o7z 2 B ATRIEFEOFIBDIALEHTT LTz, Clavian-Dindo 474H grade 2
L EDBITE-A HHE R DA o7, MBI PRE 21 » A (IQR4-354H)
T, 2HEb BHERFTETHS,

[fE3E]

DL iZARTERIRT SR 2E12 0 BNC IZXIL THE 2> H R IEEE THhoTz,
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— i EE b

B AR B (RS
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30. JROCEERI RIS M N HEIT &7 B ik B AT IR

BRI SR S AR R S
B . i k. KE B

[ BA9]

FRICEST R AR m 2 ST - BB O EH I B O BEE LRI T 5,

[ 7]

RIBE AN (EREE 40 5, REREE 10 F)AHEITEN 2017 £ 4 ANDS 2018 4E 2
Al BEREERREREOEE - 7o 222 LT 50 flestgEL AN EHEOR

ﬁ%ﬁﬁu@fﬁ?*@%xA@ﬁofmé%%%ﬁiﬁ%m%mﬁﬂm%%f%ot

AP XBEREER L, MEMICBIT2BREE =, LRBRYBPIRER LS 0HE

OB VERABICHRET L,

[FER]

FRIGE FFEDER L 40-85 7% (P RAE 71 5% T, Bk £/u IROEEIE 44-90 5 (R RE

77 5%) ThhoTz, f/u AL 1-607 72 B (FPRAE 67 728 ) Th-olz, %irl:mj:\ 42:8, IR

BOPNRIZREE B 47 B, RERE 15 SIRFEBE 1 7. FEWEE 1 flchoiz,

B 37 EEIT 35 4. i%ﬁilﬂﬂ@@ﬁwiﬁﬁmﬁb8&&%%_;&ﬂ§7miw

MEETEOE=ZFEON ADBRIN TV, B LFHOREERREOFHERIL 65.9 5%

T, X (74.8 B)L B UE BICED 27z (p=0.002), ¥/ B SLEIZ SO AEIGES O

EIE1 91.4% T, IEEE (53.3%) LB LA EICE D o7 (p=0.004) , XUFOEHHEE

62% 2RI, T OWERITIREER 38%, AN E A ZE 16%, {855 12%. RS 12%, Ak

ﬁﬁﬁrﬂ%f%oﬁ@ihﬂ??ﬁB®ﬁﬂkiURPﬂ%ﬁwaTQ%ﬂ%hﬂ%um

Dz, RIS H RS EREC HEFHERBEEICLERZRD o7, BEIFEE 40 Fliz

[BAL B LB 32 1, i%ﬁ*ﬂi 8 Al T ot Flk f/u BRIC BITAERITE LT 72.6

BCHY, B (78.8 1) L LA BIZED T2 (p=0.029), AN FE~NL=TiEEK

RO 62.5%12385 ELﬁ@l5%bﬁ@Lﬁ“u§%%ﬂJp0m&

[Z4£]

FRIGZS M 0 A, R AT EUIAN w250 B 37 - B LB AR,
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31. REH & WEWETAT LR 6 EHOERE B

[ sz IR BEt s ) || e o & — W R AR
BAETEE B R R R AR R 2
A S5 N R, En R/E

[H®])
PRIEFAEEOIERIINER BB MEFELIEULNEDEMN THRITSN TEZLR
ba0, BREREBREEGICRIRT DR TR ok, —F, RiEH~ V&
MXZE ORREVROB/ING, PEBDEN RIERBEDORENRNEAE ST TS,
SENIHIDRBREL THh 4 B HITU R IER 2 MATHERIZ o&8HE T3,

[tk J7ik]

2014 4E 8 A LY 2018 F 3 B ETICRM=NEIEITLIZ 6 1l (FIFRF BB T 1 #l, BJIE
Bz 5 —C 5 F) ExtERE Ui, 6 Bl 4 F67.79% 132 RE N EFREENLORBMNTH
ol RETE E R, SRR, RECRE, BRETORE, AilhR, B LoksE
£, FiikFHE, HmE, FHANEREELZEDIETONT —T A PR EFRILRSE
TELEHE, BEEOFRBRELL,

[#ER]

-CEERILIEEY 53.5 7% (28~83 Ak - HIRME 56 7%) T, PEABEMLIFERER 5 1(83.3%), IRARER
1 BI(16.7%)ToHh o7z, DO FRIZEEERDEAIIME 2 FI(33.3%), TURP IZLAERME
ZER] 1 F(16.7%), ZEEHE TR —IME)L FI(16.7%), R 2 FIG3.30THY, B
B0 5 51(83.3%), Y 1 Fl(16.7%) T o7z, TBRFHENASHDREIRT TS
- IRBRABESHEITENL TN 5 F1(83.3%), 2L 1 BI(17.7%)ThHY, MifTE31 7z & F
DALEDWNERIET 3 i, WERRETIFT 2 B, BRTART Ay —2NEIE TEZ LT
BRTAIHT—TNVEE 2§, 7SA—ARET 1 F7C 5 FlFk 4 FliXEEFEEHS W EXF
— LB A E B T TV, IFRTONRERE CRENBEDOEGREZRDIDIX 4 f
(66.7%), EHEERDHT=DIT 2 H1(33.3%)THY, RiEFEWE 4 FEH O REEZEMD LD
PeZ2 Rl 5.9mm (2.1~15.3mm* FHRAE 2.9mm) Tholo, RIEFOFHREREIITLE
145.7 43 (111~176 43 - R{E 145 43), HHMEILTFH 100.7ce (60~150cc* H JL{E 90cc)
Thotr, EXOHT—T APIREFRIRDETELZ B H#ITTEY 36.2 A (19~54 A -
ol 40 B) ThHolz, i REL LRBPHEETEQNBIEFIE 3 #1(50.0%) THD,
ZOW 1 FTHRE L, WEEEELED THELD O, FRAERALF RN D43 ik
EREAZFER CEXAEFIIELNTEY, BHRFETHA-ORBEELL TS,
[#E&a

AERLE 6 FlIXHIRBRERNTHEN, SHLEMNZEHRTAT-DICEHERRADIA
FREFELEERHER S & LE X TWB,
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32. FRIEBEMEHISMFRIBIEEICSL T, BB ERE AW TIEEEREE2To7 1

MERAE
E YR, EoEA., PAE, R, BEAE
BEHEETE, FIERIEAT, PRIBEESL, K LIEWH, EHES

BAE 52 Bk, 3R TIEERE BEEE - FRE S EFRR LB 46 MRFICT
ERICCGEESDZL, RERELZW, TORLERBERLRVED, HRHET, YR
B8 2 A THREYIRITIT. TO%RRERBELAEL. BMELRYE 4 2 A CEFLEASN

HifT, EFLEASENTE 1 ECRIEBETRIER, REZEIIHILODOBBEHELI T
B, BENBEHERLU LD, BEEEURBIOUSATERE B TARLRS, B
fE: RIESE TIAEE, IO 2L 0ORGHREILII AR, BAIXVHERT/E 5 I
FOEILHY, FUHELLVBELIT—TFAEFBAL, ANV — R LI BFEELE
WL, AT RAIEIER, BEL RIS L OISR KB R - EHE R AL THTHR
W, EEEE BREA LT, L 2 FERRAL, RBOREIIHALO0, EILBRITRO Qe
VY, BEAREAIIVIEFEZEGIRR, 2 | B OISO EICA L ERE O RIERE
THY, FEOFERIC TEIET DTREENE VBN, BHE AR LR
FREMZEIR L, REEERNM, BEFRICRTHARFRLEEbN,



[—hRERES ]
33. ERIAMEIEREE RIS L., BHML B R EBATETL S LB L& 14
1 ATBRRERFERESRNER WREHSE
2 A TBRFRFRESRIER MR
BiE Al F& SO\ &l BB KRS BN BEAR BN LR B A R
B L RR TR ER FELAHME RALEEO SR Ex EAL
R EAT IR B LA BRI il TRRE, % Eh !
FEBIL 66 FEF M, 2013 4E 8 A RISLIREEICXL, RIEILTrRy B TRIN 2R
HATHETT, 2013 4E 11 B ERZ B RSN, FHEICTHEREREL S BIEERN.
AT AT PRIEEAT ., R LRI e TSN 2b I, TR B AYIC 2014 4B 7
A YRR &5,
PERLIE AT TREE Rl ~DEEAIDR M HY, BbsE L, ZRE D ERRE D ORI
W ERAE LI EILAS RS LT, 2014 4E 10 A BB R E RS A TLEASE AT 2 5E1T, #TRI
ICEREATUVNEEREL., FMET vy FA7BMIZTIToT, BEILFM%E S T
YIBAL. Efpr BN, ERREATIESE ., ERNELZEEL . EILSERSh, T2
\COIRRL T, IERESHIRES T2, BERL R OEMRIEE 2 T E & LTc ik R EEE
47, FHFHER 191 25, I E 63ml Tholz, F 149 B EMRERICCOERAIORMN
BT, 209/ BEEREE, i 6 228 BIC ATLILPIREMTZ i T, REET
BB O 3, IR R O(ELEZEERD TR,
FERLEBRE L. BRI SRS RO B BHE Th B, £ DXIMMBEE L TH
E4 B,
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34. BT TALEL I I L C AT SR A B I 2 PR E I S5 2T LT )
DY BT HERE .

JUMIRZERGE WARESH
ik gE EE =IO E— LB ER

RETEITHEE GG, RRZRII R, BB, B =l IREL, REEHER
THENHD, FDEGE . BREMIREREL TEENER SR ToNs0s, vIkkEmE
A TED— 7T, R, 1H{LE D double stoma £72572% QOL 2 K &E/RHIDH
ME T2, £DREREEL CRIM B2 A ESEE R I S HEEES L TBY,
REBERWNDBARETHYREERI MR CXH L, single stoma THETrZ LM, FEEPE
AW L. QOL R L >R Rl L ZEMR THZENHFEIND, 7EL, ThET
SCHRER S I RRLILTERY, R ORERIET (LI TEREBEERIZEL OIIAHOEET
D,

S Ebivhbiid, BEEITHEBRICH T AR R ERER L7280, i OBEREEE
FHOEREED THRETD,

FEBIE 63 BB, BEER I, iIMEEZ ERICGEERZZ 2., ERETERIh, NE
B B9 Y s B2 22, e L PR (Xelox+Bev) i 1T 1 IR e85 48 Bl T 4MIZ FRHE R 5 51
., FERRII PR &1, EREA TALFIEERNTEHETT, SOICHFE ME LEE E (X eloda) 2 HE
TL. ATLAIPS%FRSEL 7 (6200 8),

MWt (BRI RN A 1ET CT THEREAT R ARSI, LMz am) 2589 ., (LFE
HE(mFOLFOX6+Bev)# I IE S IR E B EIIIIT, RTSLARERENT, BEHLREY & HF 4 1T,
HMERTRIEN T —TNAEEREL REZEIIDEDOHThHol, TE4ANARST, 1H
BER B 100-150ml/[E], IBAViZBERBIRE T OAH G| REFTHY, RMAIERETIL,
1EHER & 52ml, B RIRIEER 2.5 ml/s, BRITDBOHRTHT,

INETDr—AVY—AT, MTEOBRRIZVET, BOERIZIARETHY, AFDR
HEHL RIFTHAIENHREINTWDS, LR R OB RAZIIREL VA L6815
STV, BRBITIIBEREBICRERIZIRGF THoT:,

Wit DEERMEEE L Cl-+ o7k R R -THEY, BETEITHREBRE x4 281 72
iR EEXERBTIET T, SRR IR EN AR RIfREA T ra ThdE L LN
770 '
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35. FRRRIRAF AR M RBEB M+ IR U FRIBH PSR IT 2 AT LI 1 5

SARIT RN BT IE AT IR R 25 R R
Kl @ok, AR HE, ARR BT MR EECRT B BE T
LA BAAH B B BEE HBA KA &% Bl KU 7

WRCHE, 2012 £ 3 B ISR IO L T Al M EERE AR SR T S bt S T DR AT
(RARC)YZB#EL, BIEET 31 FliciTo TV %, 4 H, HiBBEFNUC TRy NZEEERE
SHFERMTHEERN U FRIBEFTEMERITE T L 1 flERBRLI=0TEOIBEREE
WET 5.

FEBNIZ 59 5k Bk, EFFITERERE AR MR, BEERE R R ERICER &I
721, 2017 £ 1 AEEEERIEMMRERDDILBBELE, 6 A ICHERD IR
22, BEICTHEMMICIERLERRAEEIEE 2RO - IORTER /T, TUR £RICTHB
FEEME OB LAY, IR B NICYBEN LTz,

cT3NOMO D27 C neoadjuvant GC LS 2 o — ZfE{T%IZ RARCHIEREN U F£EIHE
FIE PSR ML AT L7, MA0i3 25 BEORREAL, R —MOEITEE L&Y 20 cm OALE
WZHATIR— N B E, X —ARAY72 RARP ERIRELTE, 3 BV —AITERICES, 3&T
— ADOWNEEAIIC ey 1 —% 1 2BIUE T R— b TRMFEHEITU -, P < TEIERN
TITV, BEMERERRITCIXmHFRIRT, REEE TR IDERE/ N 40 cm ZAVWe U 78
DA BERE R T, $AFHTRER 373 47, console time 313 47, &M & 100 ¢ TH-
Tro 732 BIZIXBTRIRETHY, BHTH S fHEILR D o7,

its 3 0 A ML 2 FR[ElR &, 201 3 R EDHERIEEIT o TV, iR 6 A2
A REUEEDA & 350ml, JRITERIEMRE TIL, RARITE 39.0ml/sec, IR &
18.4ml/sec THEFREIERFIRETH D, EMASIERE TIX, FRKHIEBE 60.0emH,0 &
KEREFASRE 29.9cmH,0 T, RERNIIRF TREDOH 1 pad EALTWD, tEREREICRET
L CiXfiFgn IEFS 25 /A28 15 mE72o TV 5, Cancer control IZEL Tik, BREFETHEHA
<IEBL TS,

FRIB TRy MR 2 MR U FEIB SR ITI I Z 2T R T
B, B OBERERL BT ThoTe, B EAGECIIERERIETEEIANTZE LA
TS, MEEEREIZBI L TIZATRI O activity BIEFIZEVVEFITHY, SHOERLFEE
HELTWWFETDHS,
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36. REEVERAESESIC KT D IR ZR AR ERHAA (SVF) (5 RE IE ATE D ERERI R IR AT
R

AEEREESHAER MR
A R RIS
LA FEA $OK N BB I AHE BEAL R EALHRE §5

AT & 13, FEEE RIS MBIR(SVR)Y 25 [RIE B B ~D BENEAZITITRIFAEZIT - T
Wb, ZOTRBFFEELL T first in man THDAEEMIRFELEFNCISTD B SVF JRIEE
AR FE R AMERE LR ET R BT SR (BEEEER BTN T57E
3 H TN T IE A ER B kB AMB OB REEARROE MR R RE
T AL R LIS B IER R (UMIN000017901, NCT02529865)ADRESU 3Rk 45 iE
BIOEOAHTEEZZOD 3 AR TL, | FERERETMELITOTE THD, SVFILfTHEMA
ETR WA TRERR S, — IR ISR I F IR O B AR EN THD, 4Rl
% AR RIT R DEFD ORI Lz SVE, £ MRt R g hsri, ey
— 7P R LB . T DEEERFF S IZHER I SVE 2 VBB EERE LT, SVFEEE, £
EFEHL TR (SVF) ESVEZFHE I T2k (B iR liseiia) o L O/EY A b A
v (38TEER) B vV F 7Ly s Ak W CRETRENC LB LT, 20 23 FEIEOY A M1
PR EEN T, TORNO22FRITER B RMRELVLSVED LIsOBEY AN %
EFREEE, BEEEREETMIXL T, FREICSVFEEALT 48[ 12 BEORH
FEiizr he—A L TEEIC EF L, AR bulking $hR & FIFHRMEBIEMIOE S
i,

SVFERIEENEIZAWVBERNFRRIL, 1) R TIEMOEEICHBICHE TE52)
NENAERAMAL VL 2B E AV A A 2 RREC AW TS

F O ESVFE AN EIEFHF A, bulking R R AL U ELL LT AL
Lz,
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37. EISEEEREAF 2 IZ 1T AL —BHEOKBREIL ., 1 R OB ICE L2

SLRTRZERFBEFER IBREBFHFIHE
/E . B BEE.RT &Mk EE,
WA BAEH B KL R,
TN < NN T

[E%

EIRBHTREREE R E OREEIL, BERETOIRIT777E—D—2LFb T, L
DL, K EE ORI L DB~ DR BIIANATH S, EIEFIENERBICAELS
—MBHEDKEIED | EROBHEICE X SR BERELE

[5iE]

2006 4F 1 A 55 2013 4 5 BIC LB CEREMLEREBRITZ METT L7 164 419, 101 FHZ[Ef5
B PSR E AT LT, £005 5, HiRT, 7% 1 228 1 800 CT BS7EFET5 64 71 128
BaEstgELTr, CT I, KBEZ L —F (0 - 4) 25l LFBLOSEICH > T KEE
72 Control B, A BEDAD Low B, W72 Grade2 £TO Intermediate #., M T
Grade3 LL_E® High B0 4 BRIZ03E LT, Bi#6E (eGFR) 5L . KBIEEL eGFR 1248
R HA0E R LT,

[#ER]

WFt% 1 2> H ClX. Control Fix 12 #, Low Bfix 11 481, Intermediate #£i% 27 ), High &%
i3 14 HiTholz, 4 HOG RO OBHBICAEEZRIRD o7, '

E RS FT I ERR N 21T L7 BB I, AT HLBE L, #5%% 1 A TIERICKBES L
—RBE e, itk 1 ETHEICHEL Tz, iz, Control BEIZ LB, High 8
T, 5 1 22 B Tidl BHEEME T L OV 28, g 1 ERRR3-5&, BHEREIX Control
HLEBEELRDIholr, FifF 1 417 eGFR 28 60 (ml/43/1.73m®%) R &L/RDM LK
Fid, 65.5 mELA L B A% 1228 @ eGFR 28 60 (ml/43/1.73m?) Zfi, FAHTIERREIAS
294 53 Ll _EChotz,

[#55R

FiIFEMIERBZICELAIBEOKEEL, BREREL, 1 EHOBBEBICEEL 5L 0
75, —IBMEDKEIEIL, BHERRIE T OVARZ LITb2 WO IR R EN T, fittk
eGFR60 (ml/43/1.73m%) R ODIMSL LIV AZ R F X, FElh - 4545tk 1 228 @ eGFR

B - R Th o7,
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AL 1045 3 A
FERL 104E 5 A
R 1241 A
TRk 1245 A
YRY 134E5 A
Tk 144E5 A
YRk 1546 H
FRE 154 11 A
Y% 16 £ 7 H
R 1746 A
Rk 186 A
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TR 25 %4 A
SERY 26 /F 8 A
RE 27 £ 2 A
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AT ROV TP
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EESTRAZELHFEE BB
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S)IFER A BEEE

HERTERRE  FaREE  E
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HELSPIFE HERAE B

B B E LT E BRI
EvREERE Y& — FHRAR [EM
HIERFHE R B
HER+ERE R BIEE

BFIESS IR 2N (EHHHRSIFE)
BRSBTS )

B RSP KEWHIT (BRI
SRR RERTMM B BEAR A%
IR ERHER TBRABEME R

HASEAARE2EME (JSAPS)
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(A7 =7 E3F—]
R OIEE |

FERRFREIE RIS TR L
B HEST

TR R ORENTEBR OB RLBATY, BEELFITOBMAZ BRELT 20 £/, £
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