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1 E B SG BE CBIT A2 70 AR RIER R
D72 D ik H neutrophil gelatinase-associated lipocalin (NGAL)DA
A

Ny =a—V HEIETHL 2 70) DA, TR B T 25 k3 L
TIRKHWSLILTWDD, RS DWIIERF O ZE S KENZ ST A | TERIE
5-15 ngmL EFRNZENHHILTEY, MERICHT=> TMHIREE=4V> 7" (therapeutic
drug monitoring, TDM)72NZHE725, MHIREEANARIEZ FRIDEF TIE, BEEOM
PIEERERWER DY A D@ EAZENMESILTND[4, 51, T T, TMEBEE (acute
kidney injury, AKI)IAFIBREAERL ICEBEE CAELLDOIRLT, BED TRE AT HE
PHESL CRIEEE 2> TND[6, 7],

H i CRSREDFRIEL L CHOWLILCWDIMIEYL 7 F = (serum creatinine, Scr)
B X FEIRERIEA I REZ OS5 728D | AN L D58 % fich ST 0 WML e S ok
NEIRANE FRCHIR COREEZ T D FEEE U CIRREMEL | FIo RPN &7 L
ERERELISN DR FZ L DB ST 57230 | FEAIRRFME DB FEFEI L CTREER M e
W ED RIS L TSIV CUWLB[8], D728, AKT % M2 i CREMED B

BEEDSRD BV, kA 7RFFEHMED DIV TE Tz, ZAVE TITEBRBEMWZ2 D NI
B DHEIORER, neutrophil gelatinase-associated lipocalin (NGAL)[9, 10]. liver-type fatty
acid-binding protein (L-FABP)[11, 12)/2E#HHD53FAZ-D T, AKI DFEIEEL TOAH
PEASRESINCUNVD, — 57T, 2007 4RI21E AKT 2 25FE 35 HEL LT Acute Kidney Injury
Network (AKIN) criteria 2378FKS4172[13], ZAUCEDE, 48 IFELAIND Scr fEO 2 VA5
FEELL 0.3 mg/dL LA EH LT 1.5 f52L EDfEA~ A LIS EIZ AKL &R 72SD, Ll
7230, IFIERAE T TH D FBE O HITIX, Ser EERNIZ ERT 572910 AKIN
criteria (21 TTXESRWE DD 270l AAGHINEEFEE DGO LB D772,

DI mObE | AFETIINTE A BT 22 70 A AFHF MR FRER
DD DIRIFARIZ T HZ 2 HRVE L, ZIVETIZAKI Z RS 5 RPN A~—T—&
L THESIVTUND 7 431 (Table. I-1)DZsENE i35 2 & T OA A THnL 7,



Table I-1. Urinary biomarkers of AKI.

Reference

Neutrophil IHHRERD S IWRERID D | gelatinase E3ARERTD | [9, 10]

gelatinase-associated | >/ 7 ELUTCRIE, vV ADREMFRETET /M

lipocalin (NGAL) BW RN THET DL, DI TI R EE D
AKI Z RN RIUARLZ LN ESILTNVD,

Monocyte HEKO LR F-E L TR L, BRSO~ a7 7— | [14-16]

chemotactic protein-1 | ¥, MBI/ EMDEEAS LD, HEE DR

(MCP-1) WIFEZEITIBNT, BTV R OERIR BB A%
WG, VAT 7T i M R 2 i ik
TARIELAEDZ LB TS,

Liver-type fatty acid | 914 kDa DIRSyF- rITAES L S ETHY | Blg | [11,12]

binding protein BN T NRAE R RAN BT D 3D,

(L-FABP) DEFATE B AANC LD AKT O R JR R
FED FRPSERESITND,

Interleukin-18 (IL-18) | 18 kDa DY A AL THY, —EHOIIEMIEIT | [17]
BV THRIERULNETHE S DIREL A2 nIREMEDS
TREREIVTND, LI FITREF 2BV T, AKL &

DB HEIIL TS,

Osteopontin 318K 44 kDa D3 b2 R ETT, % | [18]
SEMVER B E DL DIRREIZE 535, S ATFF
VIRRIEBEETT LTy NI T, B ORME
{EEEDOHBE R T ZENRIILTND,

Cystatin C HTVa b AT AT aT T —B A e X — | [19]
D—2, RERRTAIE ST TR AR 1
BTN E ST 5, DIs Tt B Ik 5
AKI Z TRILELEHESILTND,

Clusterin FUWNED~T 0 Bl L I, BRa IRERE | [20,21]

ERHZ, FEEE ST O R 7o TR BT
OHID, BERTOHAMEIZETAERITZ LV,
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RIRELUTZ 93 FIDBEDHLL P IR T HAEI > TREZBRIN (Fig. I-1), ik~ 31 44
DBEREZE VTR ZIT o7, 2095 BRI LD RO bR T i
(AKI-free)ld 11 1], #2270l AAFFMEEIEE ThHOLEBWsNIZEHE (AKDIT 20 i TEH

72,

Liver transplant patients
(August 2010 — July 2013; n=93)

(n=9) 1) Perioperative renal impairment before
= - - - tacrolimus administration
2) Any renal replacement therapy

v
I Postoperative tacrolimus-based immunosuppressive therapy (n=84)

|

Normal kidney function Renal impairment : increase in Scr level of 50
(n=24) % within continuous 96 hours
(AKI, n=60)
1) Bacterial infection 1) Scrdid not lowered even
2) Surgery for by dose reduction of
hemostasis tacrolimus
(n=13) | 3) post-surgical | (_ni‘l_OL 2) Postoperative renal
- diabetes mellitus impairment by septic
4) Acute rejection ischemia, antibiotics and
(Temporal hepatorenal syndrome
discontinuation of (Other cause induced AKI)
tacrolimus)
A4 A4
Normal kidney function 1) Renal impairment accompanied by
(Control, n=11) elevated blood level of tacrolimus

2) Scrlowered by dose reduction of
tacrolimus regardless its blood level
(Tacrolimus-induced AKI, n=20)

Fig. I-1. Diagnostic algorithm of tacrolimus-induced AKI in the patients after liver transplantation.
Between August 2010 and July 2013, 93 patients were enrolled with the written informed consent. Nine
patients with perioperative renal impairment before the administration of tacrolimus-based posttransplant
immunosuppressive treatment and patients with any renal replacement therapy were excluded. Patients
with renal impairment by some other causes including septic ischemia, antibiotics and hepatorenal syndrome
were also excluded from this study. In addition, the patients of renal impairment with low tacrolimus levels,
whose Scr levels were not changed even by the decrease of tacrolimus dosage, were also excluded indicating
other causes-derived renal impairment such as tubular necrosis post-surgery. Among 24 patients with
normal kidney function, 13 patients with post-transplant infectious disease, surgery for hemostasis,
post-surgical diabetes mellitus and acute rejection episode were excluded for the temporal discontinuation of
tacrolimus administration.  Finally, the clinical data of the 11 control patients and 20 patients with
tacrolimus-induced AKI were used.
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Table I-2. Patient characteristics.

Healthy
volunteer AKl-free (n=11) AKI (n=20) p-value
(n=8)

Age (year) 33.6+11.2 43.6 £10.0 48.7+£14.0 0.026*
Sex (Male/Female) 8/0 4/7 8/12
Body weight (kg) 65.1+9.8 61.0+124 54.7+10.2 NS
Primary disease (n)

Biliary atresia 2 2

Primary biliary cirrhosis 1 6

Hepatitis C virus-related liver cancer 1 5

Others 7 7
ABO blood type

Identical 6 14

Compatible 2 2

Incompatible 3 4
Child Pugh score 85+23 10.5+2.2 0.037*
MELD score 15.0+£6.9 183+5.2 NS
Donor (living/Cadaveric), n 10/1 18/2
Preoperative Scr (mg/dL) 0.78 £0.06 0.61+£0.19 0.69 £ 0.24 0.024*
Preoperative BUN (mg/dL) 12.6 £4.8 13.6 £5.8 17.1+7.0 NS
Preoperative eGFR (mL/min/1.73 m?) 94.9+9.4 96.8 +28.0 86.6 £26.7 NS
"chl)tgln(;())se of tacrolimus between POD 1 and 6784415 5354353 NS
Mean blood levels of tacrolimus during the 865+ 197 8514179 NS

21-day postoperative period (ng/mL)

The results are given as mean =+ standard deviation. ~ Statistical analysis was performed using the
Mann-Whitney U test and Kruskal-Wallis test. BUN, blood urea nitrogen; eGFR, estimated glomerular
filtration rate; MELD, Model for End-stage Liver Disease; Scr, serum creatinine; POD, postoperative day.



KGrEUT 3 BE Tl T2 & 4Rl L OMITRID G271 7 F =2 (Ser)fEIZ D\ T, 4
LA BIRZEDNGTROLNT (p=0.026, 0.024), FriC, RSB 8 Bz LRSS
Healthy volunteer FfIZ35V T FFIBRAAETTZ i TS AV BB T LD Tl BRI TR
FIATRTO Ser N B EA R IEABIEIS -, L)L Ser fEEIFCBHSGEDFEEL
L HENDMAFRFZEZEFE (blood urea nitrogen, BUN)<CH#E (& 54 ER 1K A 1 &
(estimated glomerular filtration rate, eGFR)IZ- OV N CTIEZENGRD HILTUVRNIENDL 2D
FEFLBHRSEED A R T H O TIH e R ED 2% KL CODH O SHEZRL TD, —
77T AKI FEICEBWT AKl-free BEEIEEIL T, FPREDOHEIEEZ R TIHETHD
Child-Pugh A= 7 BEAEIZEMEZRLTZ (p = 0.037), ZOFEFIT, #70) AAGHFMER
FERFIELT-BE L, WRTO FSREE EORE NIV EE Ch-T-2ea R T, 202N
5. JFEEBO BN @O EE IO T FEER S L BIRIC D A7 6 3 R 8
DR ATEY, ZOREFRE 70 AADENEIZ LD BEA~DEEE T3 <o TOD ]
REMEDS RS LT, ZIVETIT, BB AETRTORFHSEEIRRED I AKT FRIED G
O DEVIHIEL RSN TWNAZEND[22, 23], U R CHALEZ D, 728, Bie
FH D2 70 ZAAD K G- OV R A B 22 3R v Tz,

EUABRERE L QMR R VBRI U 7 RIR IR A IV TC, Bffiig 2 7 ml) AAR R3S
FDENAT~— T —DJRFREAZRIE LT (Fig. 12), ZDFER, AKI FEZI T
NGAL, MCP-1, L-FABP " IL-18 D JRH2EE0)S Healthy volunteer Ff& LEig L CRHEZ
EfEZ R U, o, AAT AR T2 RO TAZ) ORI AKIFHCB W CHE
IIRECTH T, NS T, IEEZ DX 7l AR I D EEO AT T X% T
U35 FIREMEI RIS LD 705, BAEITE Db DD B LD JRAP~OIRHENZLL T
BHAMREMEL B 2 HD, R AKTEER O AKI-free BEE DR CHENGTRD HILTU VRN IL-18,
FATHAR T TTAZNAZOWTIE, BN E M TSN B IV AT DR ~D
IRHEZ b2 R TRY, BEED AL+ S2 T 2L L CdA Aok
FHEZEZHIVD, —F7T MCP-1 122V VT, Healthy volunteer & HHf L C AKI-free #f:
DIRENA BT EEZ R 7210 T AKTRRZE T AKI-free BEIZHEL TEBIZEfEE
RLTWDZEDD | IFRTOERIR B PR 5D\ NIBAEINZ DO DIZL DB f~DH A
— U DOFEFER R L, FFIRREAETT % 002 7 0] ARG R EO AU X2 Tl 5

B 20 5D EE 2 D, NGAL KON L-FABP |2 Tl AKI-free BEE AKI BEEDRNA
BRZIROLNA T R2WNEDO AKT BEHZIBW T EFEAIDGRD DAL, IRIZALD
AKI ZR AR FTREMED I ESIVRVW IR Tho 7,
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Fig. I-2. Comparison of the urinary levels of NGAL (A), MCP-1 (B), L-FABP (C), IL-18 (D), osteopontin
(E), cystatin C (F), and clusterin (G) among healthy volunteers (8 measurements of 8 subjects), AKI-free
group (11 measurements of 11 subjects) and AKI group (20 measurements of 20 subjects). Data were
from urinary samples on postoperative day 1 immediately before the administration of tacrolimus in liver
transplant patients (AKI-free group and AKI group). Data were normalized to urinary creatinine
concentration and plotted on a logarithmic Y axis.  Statistical analyses were performed using the
Mann-Whitney U test and Kruskal-Wallis test. *P<0.05, **P<0.01, ***P<0.001. NGAL, neutrophil
gelatinase-associated lipocalin; MCP-1, monocyte chemotactic protein-1; L-FABP, liver-type fatty
acid-binding protein; IL-18, interleukin-18, N.D., not detected.
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Fig. I-3. Comparison of the urinary levels of NGAL (A), MCP-1 (B), L-FABP (C), IL-18 (D),
osteopontin (E), cystatin C (F), and clusterin (G) between AKI-free group (37 measurements of 11
subjects) and AKI group (40 measurements of 20 subjects). Data were from urinary samples in the
post-transplant tacrolimus therapy. Data were normalized to urinary creatinine concentration and plotted on
alogarithmic Y axis.  Statistical analyses were performed using the Mann-Whitney U test and
Kruskal-Wallis test.  *P<0.05, ***P<0.001. NGAL, neutrophil gelatinaseassociated lipocalin; MCP-1,
monocyte chemotactic protein-1; L-FABP, liver-type fatty acid-binding protein; IL-18, interleukin-18, N.D.,
not detected.
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AT~ —T1—L L TOARMEZSBICEHITT 5728, receiver operating characteristics (ROC)
Mt %1172, ROC RATIE, BRERIFZEI IRV 28 7 M A E DR DN
P 5 1EE LT, F2b bW O A ARG 5 FEE L TS TnD
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NEHL, ZHUTEESNOTLLTFOLS72 ROC HfREHK & T NI ESE T T NI LED
BACRMEA R e TED, ZOHRE FiEifE (AUC)Z 452 L CaWraiEo A vEZ
P52 &N TE, AUC 23 1ITIEWEE RN @V EF R D AFIZIBUWCTRIEEAT
12753 FATHOUWT ROC #ifRZAE (Fig. 1-4), FLHUZRREE, BRSO AUC % Table
-3 1R T,

(A) (B) (@) (D)
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R
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=
‘@
§ 401 NGAL 401 MCP-1 401 L-FABP 401 IL-18
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0 0 0 0

T T T T T T T T T T T T T T T T
0 20 40 60 80 100 O 20 40 60 8 100 O 20 40 60 8 100 O 20 40 60 80 100

100% - specificity% 100% - specificity% 100% - specificity% 100% - specificity%
(E) (F) (G)
100 100 100
801 801 801
&
2 60 601 601
=
:%‘
S 407 40 40
@ osteopontin cystatin C clusterin
20 201 201
0 0 0

0O 20 40 60 8 100 O 20 40 60 80 100 O 20 40 60 80 100
100% - specificity% 100% - Specificity% 100% - Specificity%

Fig. I4. Receiver operating characteristic curve analysis of urinary NGAL (A), MCP-1 (B), L-FABP
(C), IL-18 (D), osteopontin (E), cystatin C (F), and clusterin (G). Urinary biomarker levels were
corrected using urinary creatinine concentrations. NGAL, neutrophil gelatinase-associated lipocalin;
MCP-1, monocyte chemotactic protein-1; L-FABP, liver-type fatty acid-binding protein; IL-18,
interleukin-18.
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ROC fEHTOFE R, NGAL @ AUC 7% 0.876 (p < 0.001)EFH S, AEREL 7 5FD
Gl KEVMEZRLTZ, RUT MCP-1 23 0.781 (p < 0.001) TH o7z, X/ LAGHEIE
MREFEEDZMFEREL L CORE, FFREEIZ OV TH, NGAL 1372124 0.78, 0.86 L B
I ofi% 7 RUTZ, ZIHOFERNG, STERIERRELTZ T SONAF~—T— DI B,
ISR T2 0D &2 7 ) AAFHIEME B BE 54 3 2 IR IEAZR L L, IR
NGAL Db HThHZENHLN /25T,
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FHI3H AT TTUERIEB R EE A DA A — I — L TOH
PR

F2 HIETOMGHILD 270l ARG MBI EZ SR 5/ A~ — 1 — LU TR
NGAL NG HTHLZEDRESILTE, — 5T, BEOFBMIEETIXT v M Vo
FHZES T BRI AT AT TF L F OB RELR N 27O D/ A~ —T
—ELTRH MCP-1 2V H TH D rIRetEa it LT[ 14], VAT FF iR IR EE
1. FEAFFRMEFREE O T THZ ORBUETHREZ B IELT- G 2<h3n Tk,
TR PRANE F R EOE T LU TS ID, £ CAREI T, BEELZFHRETD
AN LS THHTHL N AF— I — DR EI e D ATREMIZ DWW CEHMIEA 7O 728, T ATT
T U R E A ST DS L COR NGAL O HMIZ W TREEINZ 7=,
B ORISR BT 8T T VE HWTREHIE > T AT IF iR R E
DIRELL CTHHTH DI LD RENTZ MCP-1 } OV D et E L CHV - kidney
injury molecule-1 (KIM-1)iZ NGAL % &>H7= 3 /3 1M C. BREE COA A kL
77

F9°, AKI SHWrSH 7 WIRITERIL 7= 30 BiA K OV thod 12 ffiz T, &3 o
A~ — B —RED LA ToT2 (Fig. 1-5), EOFER, KIM-1 X TUYMCP-1 122V T AKI
HFHZB W CTARICEEZ R LIZ— T NGAL (ZOW MR CE TR0 BT,
JRH NGAL 133 A7 7F iR a4 3~ D451 U I3 FPED MR Z &3 R
X7,

(a) 100 £ (b) 10 1000

° i i ) I
c | c - £

£ 10f g =
3§ | 15 | g

S5 55 [ %@sz 5 [
o

2 Lk 2201k g E 10¢

= o = e o) B £

0.1 1 1 0.01 1 1 1
AKI (=) AKI (+) AKI (=) AKI (+) AKI (=) AKI (+)

Fig. I-5. Differences in urinary levels of kidney function biomarkers in lung cancer patients with or
without acute kidney injury. Differences in the urinary levels of kidney injury molecule-1 (KIM-1) (a),
monocyte chemotactic protein-1 (MCP-1) (b), neutrophil gelatinase-associated lipocalin NGAL) (¢) in acute
kidney injury (AKI) positive (+) and AKI negative (—) samples from lung cancer patients treated with cisplatin.
The biomarker concentrations are normalized to the urinary creatinine concentration. Statistical analyses are
performed using the Mann—Whitney U test. **p < 0.01 versus AKI (—). Horizontal bar indicates the median
value.
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TV THS 2 BiE [RREIZ . ROC fifHT 24 TO Z I KV EF DA A~ — T —L L COA M
BRI 7=, FOfER, ROC MifRZI51T5 AUC DAY KIM-1 /X 0.858, MCP-1 /X 0.850
LRI efifia R LTz —75C, NGAL 1% 0.608 EH HE -, 3E#ll% Table [-4 12”3, 24D
DFERLD ., T M ORGSR CERREE IR W CHO YV AT T F Ui R b e %
SRd=2 3 A F~—J— L LU TR MCP-1 OF ) <. NGAL OA itk sz L
DAGINEZR ST, ZHUCED, FEAIMEB R EO I ChEEL § | S T ER LR D3EANT
Yo T AR A AT~ — D —DRERIp DT ENVRES T,

(a) KIM-1 (b) MCP-1
100 — — 100
801 N 80
X X
£ 601 2 60
= >
3 3
5 407 $ 404
(7] (7]
20 AUC: 0.858 201 AUC: 0.850
0 o=
0 20 40 60 80 100 0 20 40 60 80 100
100% - Specificity% 100% - Specificity%
(c) NGAL
100
80-
X
> a0-
E 60
:‘5‘)
& 401
(7]
207 AUC: 0.608
0

0 20 40 60 80 100
100% - Specificity%

Fig. I-6. Receiver operating characteristic curve analyses of urinary biomarkers of acute kidney injury.
Receiver operating characteristic (ROC) curves demonstrating the sensitivity and specificity of kidney injury
molecule-1 (KIM-1) (a), monocyte chemotactic protein-1 (MCP-1) (b), and neutrophil gelatinase-associated

lipocalin (NGAL) (¢) with respect to the definition of acute kidney injury (AKI) by serum creatinine or blood
urea nitrogen. AUC, area under the curve.
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Table I-4. Receiver operating characteristic curve analyses of kidney function

biomarkers in lung cancer patients.

AUC-ROC

Cut-off value

Biomarker p-value o
(95% CI) (ng/mg creatinine)
0.858
KIM-1 0.002** 245
(0.714-1.000)
0.850
MCP-1 0.002** 0.26
(0.696-1.004)
0.608
NGAL 0.310 17.2
(0.422-0.794)

Abbreviations: AUC-ROC, area under the receiver operating characteristic curve; CI,

confidence interval, KIM-1, kidney injury molecule-1; MCP-1, monocyte chemotactic

protein-1; NGAL, neutrophil gelatinase-associated lipocalin.

Statistical analyses were performed using the Mann-Whitney U test. **p<0.01.
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4 Scr fEM OYRT NGAL JEE ORRRIZ bl b 2 7 a) AAGERE -
D B

JRAA~IFHL TS NGAL EEEDZbE Ser il M QML 27 27 0) AR FEZEA L L O FEEAY
IRBEEABASNT T 5720 AKT EBMIESNZREIITIET T 4 7 —230 ), Tt
DYREIA AR BIZZE LT (Fig. I-7),

[
2 25((A) 25} (B) 25} (C) 25} (D)
§ 20 20 20 20
o "_E.‘ 15 15 15 15
§ & 10 10 10 10
55 5 5 5 5
3 0 0 0 0
(%]
@ .5 . o -5
= 0 10 20 2 ° 0 10 20 2 O 0 10 20 30 0 10 20 30
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0 10 20 30 0 10 20 30 0% 10 20 % 0 10 20 30
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=
g §1oz_ _‘:—:r/‘\_i»i—_i_ 10 e 0t . 10 b= Y |
Z o
£10 ! !
5 10 10
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Postoperative days

Postoperative days

Postoperative days

Postoperative days

Fig. I-7. Time-dependent changes tacrolimus concentration, Scr levels and urinary NGAL
concentrations. The average = SD values of tacrolimus trough concentrations, Scr levels and urinary
NGAL concentrations in the liver transplant patients who experienced AKI during the period of
postoperative day 1-5 (B, F, J), during the postoperative day 610 (C, G, K), after the postoperative day 11
(D, H, L) and AKI-free patients (A, E, I) are summarized. The cut-off values of urinary NGAL calculated
from ROC analysis were 61.0 ng/mg creatinine (dashed line).
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Fig. F7TA TR T EAIZ, AKl-free DEFIZIVN T, Z7al AA MR E D a4
U QT BAEM AR CE £ TRY, BAHIar ha—/L ST, ZIVHLDEFIZ
BT, Ser DELHFYRESEALTHZ LA FEUEM (F14:0.65~1.09 mg/dL, &:
0.46~0.82 mg/dL)D#EIFHIN THEREL (Fig. I-7E)., JRH NGAL JEFEIZ-2V T ROC Hirfh»
RSNV A7 ETHD 61.0 ng/mg creatinine ZIFE_EFIDHZEN/2h -T2 (Fig.
71, ORI E NGAL DAy bA 7 flz2r~d), —5 T, 4 5 H BETIZ AKI &2

SR OWTIL, Fig. 1-7B (R T OB B 7 m) DA HREED K EL
AU BB ERTHS 15 ngmL % EFEY | Z3U > T Ser fEd RESZEHIL TV e
(Fig. I-7F), R NGAL DIREEZ OV T | ITE L AKI-free FELIFIE RIS TH-721T
LT 2% Iy A7 E%E ERW | BRI X EEZ R L Q=2 83
Binkraotz (Fig. 1-70), itk 6-10 HORNT AKI E2WrS - BERHZIB WO TH[RIERIC,

AKI EZWrEV RN 2 7 a) DA MR B2 L F-T DM LS (Fig. 1-70),

U ULIEN T Ser filit,_EHL T2 (Fig. 1-7G), JRH NGAL #EEEICOUVTH, AKT &
WS DA BT T EFEEAGRD B, SO Z@BL TRy A
fELL EoEEE 7R Tz (Fig. I-7K), JIZ T, 354 11 B B AR AKT Liglisir-
FRECHRBROFERI RSN TRY, #7al 2AIMAFHEED _FFIfE-T Ser flE& ORF
NGAL iEED_FFNEESH- (Fig I-7D, H, L), ZHHD%E I Ser 2 ki rnm
VAAMAYREED AU o TAL DT EN S T T, FAUIINZ TRF NGAL &
FEOEAITA 7l AAZ LD REE, KT Ser O LHAEVT VA A DKM D~ —h
—EIRVIGHTED RSN, T 6 IR NGAL REAJIET A LTIV EDORER
THIT) DAL TEIRZFEE DAL TODIEDE FERTER > Gl I B 5
ZENTE, ZOFEFITIEASNTE 0 LADOE 5% 32 ol b D FREEE 720155 P HE
PRSI,
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555 8 JRT NGAL IREEICL D527 m) AAFEFE M FEEFAED TR

THETORFHERLD, IR NGAL IREAHIE T HZETHru) AAHRIEB R EL
HIRE R CED ATREMED RS-, LINLZRss, X7 al AAD [ HEEEHERS L [FIRF
ZHELTODDTHILE, TDM IZBAIL TR H NGAL JREEAJIET DB IR,
2T MBS DWNTE ) AAFEEL OB DI RIZEBW TR NGAL REAHIET S
ZEIZED, EDH%DLZ 0 AAGHFRIEEEORIEL TRILSS) _owﬂsa;f%mz
72 AKIBEOBRFE DG | itk LIERIOMIZ AKT S i- 8 8 filk., 2 #f B 2k
SN IEF S Bl kIS LTz, Fig. I-8A Tl e %27 al) AAEERTOFRH NGAL OfE
% . AKI-free BECANTE 1 M H ETIZ AKT ERWRSNT- BEREE CHE LR SR 2R L C
WD, EOFERL, R CH B2 ZE RO DIV T M, AKTEED H 34 Tz~
fER ARSI N, ZOfEZ W TS T ROC i-TIZED Iy bA 7 EE RO T-E2A,
12.8 ng/mg creatinine &SV, #70Y DA ERNN Ty M7 % Elal> Tz 8
14 BIDOH>BHZ D% IERRT AKT LRS- &1 57.1%% 5 IFEZ DR NGAL ##
FEDNEMEZRUTIZG A, D% 7 HLUNIZH 70l AAEFRMER RS2 FIE T2 ATREMDS
HEITEOZENNBSNT- (p=0.0446) (Fig. 1-8C), SHIZ, 764 2 M H 12 AKT L2157
ENTBEITOWT, i 7 H HOJRH NGAL 2% AKI-free BEELLERL 7=, T DHER,
Fig. I-8B |27~ 7" 91T AKI BHC B W TR EIZHEEZRL TV (p=0.0006), fiT% 7 H B
DRF NGAL JREIZOWTH, ROC #ifRI0D v M7 AR LT RS 62.6 ng/mg
creatinine FE IV, YA T EE ElEl>TW-EBEDH S AKL L2 B8
83.3%% 15T /= (Fig. 1-8D), A lalxigel LI-BERHI DI THAHT- O SHITHIAYE
RUIREIDMEETIEH D0, IR NGAL IREZRETHZEE, £D% 7 HEANIZAED
5570l AAFHIMERFIEEL THT DL THH THAZEDVRIBRS T,
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Fig. I-8. Urinary levels of NGAL in AKI and AKI-free patients.
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The cut-off values of urinary NGAL at

postoperative day 1 (A, dotted line: 12.8 ng/mg creatinine) and postoperative day 7 (B, dotted line: 62.6

ng/mg creatinine) were evaluated using ROC curve analysis.

Although the urinary level of NGAL in the

AKI group was similar to that of the AKI-free group at postoperative day 1 (A), that at postoperative day 7
was markedly higher in the AKI group than in the AKI-free group (B). The probability of AKI developing
between postoperative days 1 and 7 (C) and between postoperative days 8 and 14 (D) was examined using
Kaplan-Meier analysis and a log-rank test.

test. **P<0.01.
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Statistical analysis was performed using the Mann-Whitney U
NGAL, neutrophil gelatinase-associated lipocalin.
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ph

KT AREF TNV T, IR BEEREE | FAIE-CATHERMEO I, lfEs(m]
TN L o> THEULBHREIR N OMERBERE R F 72 SRR 2 TEIRE G052 &0
HEITND[25, 26], EIUTINA TR Db OBR D RD T, Biia X
U LT Mhfigs~HE i FARETIR S 72 & DA Z 5.2 5[27], McCauler HIIATHEEARTE
DEFEIZBWT, Ser EDOFNEAD 3 mg/dL 22 72354 SECEL GRS A EICEE
HZEEEL CD[28], 7 Fraley O IFIEf-AAEZ BE 123\ T AKI L2z
BOFELCEIT 41 %EEEZ RS —J7C, AKL EZWIEIL TRV EBFEIZ DWW TE 5%I128
EELTEHWOLTT D[29)72E | NTHBRAEITIES T4 B 23T 2 BHRE D IR N IXAE
DY ERELIEATHENRBECTHLZEDRSI TS, SHIC, sk Ar
% AKI OFERJFKD—2E22H0D05, G MifilFEe U TE SNV =2 — U
WTHHZELINFETITHIESITRY[22, 28], WLy =a—U  BHESR BT
BEFIZBWTRICHEHASNDZ ) AANFIRE 2> THRSN D B E AR5
LT BB IET T2 R D T B C N D e S LD,

ZIVETIZ, Ll AE FAfrE O B H YR RS 7 SR MM AKL ZRELT R
BB WA R WHEEDO MR H S UTAFE N e S (& e, 22 CInE
TERITEIMME AKI O, F~—D—L L TOHAERNEHRESN TS 7 OS2
TREEET T, IR % BE TR 24 70 AAFRMER FREEOKRHICE L7
TR Z AT AR, JRF NGAL Db A7 A~ —h— L0552 L2 H5
MELTZ, NGAL I, AFHERSUAEERI D gelatinase B S FEAL CWODARIDH /37
B LT 1993 41T Kjeldsen HIZE > TRIESNZ[30], Z D% 2002 4, 2005 iz E
FUBIRO BTG B R 2 A D e SN 31, 32], I E CTRBREIC
B 5924 RO EL TS ED HILTE TS, BEREBEEBAE AW ZEha sy
Th . DETARZ[10, 33]CRHIREAE% O B34 BT DM MO BRE, HH NI
AT TF MR B3SO B AN L D B R E[36]70 & B D JRAE AR X LT
A7 MR L 22055 ATREME NS S CETCUD, UL, Z70l) ARG IO
#EL NGAL OJRFA~OIRHEHINEOBh#EE RUT- S I IAMIE D TTHY, #7m
VAR Z LB REIZIBUWTNGAL D3RP A~IRH T 255 A Ch o, — 5. 4
[FRAEXRELTE T DDA F~—T1—DH>H MCP-1, L-FABP KO IL-18 (22U CiE
UL PRANE b RGOS A2 KL . — 5T NGAL, AT AR F L ZLTITA
HVATINLIRANE L0 CRALRAIE I T DREEZ D RS Z s diESivTn
2[37], FRIEPEERIZIIT D NGAL ORI ITALIRNE Clare SEALRAME 23 E
THHZENINETORFHILVHDLNE 72> TND[38], 7Bl AAFHIMEB R ETIT
NEPRANE FRHIRCd 1T DB D A 72T | (IR 1S 361 T 5 B ae A (K P
BDREENECDHZEDVRENTNDZENB[39], IALRAVE 2 31T DR ES G5 C ik
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THZEDTEDLIREN, #7a) ARFHREBEREEORINIIAH THLZ LN RS
Do EDT | RE\ZIVGONTF 0] AAFMEE EEL 3 5 A~ —T1—LL
TNGAL 23 A ThHHLEWORERIT Y ThHDHEB Z HIVD,

FEAIMED  AKT (ZDWTUIS AT FF U ah R B IR E D O RIFIE U TR D &
Iy FIEAH =X LD—FEHRBHLINNCEN TVVD, BB DOFTBIIIEEY & I RO
I N—TNEo T VAT TF MR RS I E RS 2 R EO R RE T 528
[401°, TN PRABE (2 331T % b RAMBERETE I Scr 0D -0 RERIRATEEEE (glomerular
filtration rate, GFR)DAK FIZHCERIT CTAEUDZE/2EDIREIVTND[41], SHITUTH, FHH
DFTBAFZERIC BN TT N i S BB 7 W RS 2 =~ A 7 a7 LA fihfT %
ITHZEIZEY | AT TF R RMRE R EL RS 5/ A A~ — T — LU TR~
% MCP-1 3 I ChHZ &% RLIHLTZ[14], FAUTHIZ T 3 filcb s 37h | sl R PR
S RIRBERER ARNEHZ W T AT T T U A HULE LT S A LRREE i TS -
WA BBEIZIBWN T VAT IF VBRI R EA I RT3 oA~ — T —LL
TIRH MCP-1 238 FCHA FIREMED RSNTZ— 5 C, NGAL I3V A7 7T iF R MR
AT DL I3 AMENE DL HENELT[42], vy ==a—Y  [fHES
(2R DB BEEDFIERTAZ DWW TL, I EERAE ~DFFEEN AL HZ L4312 T,
E g~ T B IME T Dl AEIRA NAES E DEHZD DT L4410, RiROEY
NIRAE I Z B W THREER AL D ZENHALNE 2> TRY, VAT TF NI DEEL T
FIEREFF DI 2D Z EDIRIBEILCTUND, D728 ZIUSREED I B OE L -
T HHLR D A~ — D — N A EEER ST,

iR B 2B\ TH I r) AR BBk Gt o g ba BIE T I2hi-h | BlEEL
HIREIC2Wr T A721F T, RN TIIT 22 &N CEAUR KD EGEZ2 6HLZ BE3 5,
Wagener H[34]13, MBI 3 K B ORY NGAL JREELIZLV T F=EOH
(urinary NGAL/urine creatinine ratio)l&->TC, £D#%ELD AKI Z THILGLZ LA HREL
TUD, ABFFEIZEB T, NGAL D71l AAFEFMEB R E kT2 R Tz
TR EA To 70, SIBUEBIENE 5 B D72 7235 364 2 TR HIZ AKT ZFELT-
FNZBWT i 7 B B OJRF NGAL JREE)S AKI-free AEE MG CHEICE A RLT-
ZEDD, JRF NGAL IEEDBEFORRZWE IS B4 /0l AT LD B EEA R
U5 lReMER R LT,

DI EARTETIL, BRI S 754 BB 3T D7 0l IAGE S8 M B B 2 e L S ik
T2/ A~ —H—LLU TR NGAL A THLHZEZBENNI LT, TTEAEZITR S
NGAL REZHETHZET, RNV eRIWERT=2V 7 RO IUTHESHR) Ve
KN AIREE 72D B 2 D,
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0 AR E EEICR 1T D Methicillin-resistant
Staphylococcus aureus (MRSA)EHREEDE FIZ SIE T cytochrome
P450 (CYP)3AS Bin 2R DR %

ISR REART I, FHFEEZE S0 B oM 28 RRIE PASHE 2 S\ KD R A B okt
T DME—DARIEIRIRIEE LTt TSIV TUND, ZIVE TITER & 7o G PIdIZE Bl S A,
ZOEEDSFE IV R OB LRI EL WD, Z£D—F5 T, Btk O kYx
FEIT B O FE/RSE T RN E L THLE ST DAL TN D[45], BB SEE S m it
EE - AEANEH 30\ TR RN A M TS AL AR FE OBENSE CIRIR DY S | ik
YUED D HEIATE 62.5%2h 5[46], 2O BGYEI X SRRSO BAE R A2
BNDRINDDH D31, A7), BRIHRR T _REEARMETHD, TN ETOWEIC
BT, BISEDFEKEOKIFEN TS T LIGHEE THY[48], MEEG AL T\ T
LEHEE DY 81%03 AT VMR 7 RO ERE (Methicillin-resistant Staphylococcus
aureus, MRSA) THAHZENHOINEZ 2> TUD[49], EHIZIE. MRSA JEYYEA FIET HZ
EIZ XL AR H OAELFRD 94.1%0 5 T4 1% CE TR T AL HiESN QD2 Ens
[50]. MRSA [EYYIEDIFEA I T2 Z LD AL B8 O T %A KRESEELSDHE
ER Do Flz, KIETHBWTMRSATRRO FH—RPEEL LU TSNS a1 13,
ZORWEHEL CUIEUIE EER B EENRBEL 2D, Na~v Al LD B EETE
FEREK, F-EUCLDZ 70 AAD BB JER S D557 JERI D77 s,
FEREL T ITT7NDEEBZEHT HERNCH 720155, Na~v AT U i REEREL 5 X
ELZTSERRIR L LT, N\ a~v AT OB GENZNZEREmW NI ZENEIICES T
e d D2 LD, BEMEEZ S DIEACHERI OO, £ 1A% 2 (intensive care unit,
ICU~DAZE, HDVE ICU AZEEBFITRBITDWHED BEIEE%47~3 APACHE (Acute
Physiology and Chronic Health Evaluation) Il A7 23 EE CoH DI 72 E T HD[51],
IR O BEIL, ICU ~D AESCE EMEEZS DHAD—2>ThHHZ7m) LADHH
DARAMRECHHZE7REVAY LIV RL BERE LA DR DT | Nrav AV k¥
PERS S A4 U D fERR I D D CTE O, T D728 I 1 T#% R 2B W Tt
MRSA JEPEEOEHABATAZENEEL, BiROIEY MRSA BYYEIZ R 5E
AITHIREL TR 2D DO EFEE TS 525720 OB TH D, T TAFETIL,
FHIBRAEITE2123817 5 MRSA JRYSERIEDfEIRMZ B AR FZHt 22 LT, BTl
et BB o BTN 31T D 3-miaR O i kA LT,

MRSA [EGDY AL % @8 5 RIREMED B A KF-L LT, £ ifi#E Ch o4 7l LA
DFEFNZET NS, Bk OBE B TUL, ADER ChHD A FEE CLeL TR
FRUBERR (FE#) L&D & T D2 I 2 2 CRIE R 2 A S BRI e b7
VW, ZDTDITH 70 BAZICD & D IHIEED O GID DN, £ D— )7 THi
L QD2 LI BB DIRREL 72 5T LITBE T HivZeV, £ TH 7RI BAD
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B BBt e i b AZENEELR DN, 27 vl AAIIERR K OME R O 25873
KENWZENSIMAPREE=4. 7 (therapeutic drug monitoring, TDM)Z4 T\ 223545 5-
AT AU BD, Z7 ) AADEERNS D\ N IE A B A AR A 3 2R E LT,
i OV NI Z 331 AARGEESE T DT bl P450 (cytochrome P450, CYP) 3A5 Dif
(L ZIUNREL D> TOBZENIA NS TND, EEDFTBIFEE CIIZNETIC,
ERFRAfS B 2R\ CTH IR AAD I HREE e 5-8 (C/D)HIZZ 77 N & OV
IBIZH1T % CYP345 BInF LN REEHDL > TWAHZ a2 HEL TWDH[52-55],
CYP3A5*3 7L WIE, mRNA DATTA 7 Bz U ReA KR L T=20 8%
RO, 20 CYP3AS BIn 270, Iigdo D\ NI BEBRAEZ O FBF BT D EYYES
OHZBIET DL OHED RSV TRY,, HEREF THHTENRIFLTVD[56, 57,

ZOMIT, 7 T7 MFO RESHEYYERIE B 5.2 DI L7205 2 LN iuET
DHEINORBEZIVTND, LI E U MORERIZ ED 57 77 MFEH R (grafi-to-recipient
body weight ratio, GRWR)D /NS 77 NIAGHEREDMEN V= tH & 70 AAD i HHEEDS
72 DGR, SR D ATREME S S S TUD[58], LNLZD—J5C, Shirouzu 5
[SO1DHFEIZLDE, GRWR 23 0.8% %5 X HRKZIATIES T 7 WS- B 1%, itk
(ZFIRIED EFRAZ LS THEAKRN S BEIRD | ZDRERT T 7 NED o0 e 3 e
HEEDABICEAEZ T SN TND, 7T 7MDK/ MRSA B4 D BRI Z-DOU T
KRICHERORITH DL DD | HERRT-LRVELZ LTI E A BID,

ZDIHRTE RO T RFETIIH /0 DAMAVEE K N T 7 O RKEE, CYP3AS Ein
T AR RA % D B 2351 % MRSA VRSO ARSI E D XS 7 8% %
HINZDONTCU IR T T IR 72,
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HAE ZA7a)AAMAPRNT TR MRSA TSP AR L oo BEE

AR ZRBNTITEELTZ 191 BIOBRE DD, 40.3%I287-% 77 10D BB DT AH
%40 BRI a<w A B LLIET A7 T =N LD PIMRSA 1R A TSz, 16k
BHdt H OHIYEIXNE 8 H H Th-olo, XRELIZBEFOFH, PRI, GRWR KOV
AR E T RK T4 Table I-1 (279, LI B = hoAFE R, MR, REIZIE Control AL
MRSA FEEDOMIZEITZZOBIVRD Tz, —J7, MRSA FHIZHV T Control HEZHLL T
GRWR DENAEITIKEZRL (p = 0.002), F72 MRSA FHIIBWTEIES T7 Ml
SITIEBIOEIGRBEEIZE (p = 0.033)ZEMHHLNEZ 25T, 512 GRWR 23 0.8%
FIHD /NSNS A XD T 7 NS IVTIEFIOEED MRSA FEZBWTHEIZENZ
EHVRENTZ (p=0.001),
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Table II-1. Demographics of living-donor liver transplant recipients and donors

Control (n=114) MRSA (n=77) P value
Recipient age, y 534+113 519+12.7 0.381
Sex (Male/Female) 64/50 38/39 0.356
Body weight, kg 60.5+13.6 59.8+124 0.716
GRWR, % 1.1+£0.26 0.9+0.22 0.002%*
Graft type (Left/Right) 25/89 28/49 0.033*
Graft size (Large/Small) 99 /15 56/21 0.022*
ABO blood type
93/21 57720 0.281
(Identical/Compatible)
Baseline liver function
AST 334 +£246 411+£310 0.057
ALT 335+244 380+£293 0.258
y-GTP 41.1+583 41.5+479 0.969
T-Bil 56+5.0 85+73 0.001%*
Albumin 3.1+0.7 37+1.6 0.001%*
Primary disease
HCV 47 32
HBV 31 10
PBC 5 12
PSC 2 3
AIH 3 2
Alcoholic LC 5 3
BA 1 5
Others 20 10
Graft liver (donor) CYP345 genotype
40/74 33/44 0.292
(*1/%*3)
Native intestine (recipient) CYP345
34/80 31/46 0.162
genotype (¥1/*3)
Combination of CYP345 genotype (*1
19/95 19/58 0.198

group/*3 group)

Each value represents mean + standard error. *p<0.05, **p<0.01, significantly different from Control.
MRSA, Methicillin-resistant Staphylococcus aureus; GRWR, graft-to-recipient body weight ratio; AST,
aspartate transaminase; ALT, alanine transaminase; y-GTP, y-glutamyltranspeptidase; T-Bil, total bilirubin;
HCV, hepatitis C virus; HBV, hepatitis B virus; PBC, primary biliary cirrhosis; PSC, primary sclerosing
cholangitis; ATH, autoimmune hepatitis; LC, liver cirthosis; BA, biliary atresia; *1, CYP3AS*1/*1 or *1/*3; *3,
CYP3AS5*3/*3; *1 group, the CYP3AS5*1/*1 or *1/*3 genotype in both the native intestine and graft liver; *3
group, the CYP3A5%3/*3 genotype in the graft liver and/or native intestine (see Table II-2).
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FT-IFRA % D IRGEFIELZ | SR IHER T o7 m) AAD M H YR EE S B fiE A HERE S
HZENZEID AL LRI E Ml OMRED 52 e PRI N/2728 . Control Ff&
MRSA #ELDRTH IR DAL N 7 IR Ll U, Z ORGSR, U0 TS
L. MRSA BECRI1T B4 70 DAL N 7 #EE AN Control FEIZEEL CTHEIIR Vi ke
727z (Fig. T-1) , ZAUTBIEIRZ @ L TR 2R L Q- BIEIIR% Lo
I3 D MR E DO K& 7o 72X BV E U2 Z 8ol #ra) LA 58
IR L TRE A SR L TS RTEEMEDNE 2 D35, Fig. 112D (R385, itk 8 H H
LURE, MRSA BE Tl Control BEE LR L THEICE G- EIMEEAZ RL THVD, LINLED—
J7C M 7 H HETIIRERICFET< (Fig. 1-20), #71) AAMHHEE X MRSA £
IZBWTHBEIEEZ RL T2 (Fig. T12A), ZOZEMD, #itg FHic#70) LA AD L
HNT 7R EEDMERN A, MRSA JEYYEFIEDY A7 3 E 5 FIREMENS RBS T,

20r —o- MRSA

—eo— Control

:I %k 3k

Tacrolimus concentration
(ng/mL)
=
]

0 10 20 30
Postoperative days

Fig. II-1. The time-dependent changes of the trough concentration of tacrolimus in Control group and
MRSA group.

The average trough concentrations of tacrolimus during the observation period (postoperative days 1-35)
between the control group and the MRSA group are compared. ***p<0.01, significantly different from
Control using repeated measures ANOVA. Black circle, Control group; gray circle, MRSA geoup.
MRSA, Methicillin-resistant Staphylococcus aureus.
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Fig. II-2. Comparing the trough concentration and dosage of tacrolimus between Control group and
MRSA group. The average concentrations of tacrolimus between POD 1 and 7 (A) and after POD 8 (B)
are shown. The trough levels of tacrolimus in MRSA group were significantly lower than that in Control
group during the observation period. The dosage of tacrolimus between POD 1 and 7 (C) were not
different. After POD 8, the tacrolimus dosage was significantly different between the two groups (D).
POD, postoperative day. **p<0.01, ***p<0.001, significantly different from Control using Mann-Whitney

U test.

Table 1I-1 |2 ~9EHIZ

AR

= bﬁ.
H 5L

KF-DHHT T 7 NDORESEINITTTIRA

773, MRSA H&%@@ﬁﬁ%ﬁf TR KT T TREMEDS RS LT T2 | AT B
LZEZE A TEBIZEHlE A 7, Fig. I-3128 9 8912, GRWR 2 HHE 27 T 7 R K& S
IZEoTHEEL 2 BEZT MRSA TBRSEDOAEHIBALGE TD A A - CTA FlFR A
VWe, EOFERE, GRWR 23 0.8%LL_ EDRKENT T 7 NS IVER] Tl MRSA TR
RO FHBEE N BIARNZENRHALNE 2572 (p = 0.024), [FERIS, 7T 7 MAATNTD
WTH 2 BRI TAAFIBRAHE TR R, A5 77 MBS IVTIERN I\ W T
TT7 N FARS IVTIER & FEBEL T, MRSA TRIEERO AL 3 A BAIRNZ EHDVRE
Az (p=0.023) (Fig. [1-4), ZAIHDFEFREY . GRWR 23 0.8%Aii D/ NS F7 My LT
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Fig. I1-3. The influence of graft size on anti-MASA drug use.

To examine the influence of graft size, we classified the graft into two groups based on the graft size.
The graft having a GRWR > 0.8% was classified into the large size group (gray line, n=105), while
having a GRWR < 0.8 % was the small size group (black line, n=86). P-value was calculated by the
log-rank test. LDLT, living-donor liver transplantation; MRSA, Methicillin-resistant Staphylococcus
aureus; GRWR, graft-to-recipient body weight ratio.
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Fig. I14. The influence of graft type on anti-MRSA drug use.

Kaplan-Meier analysis of the probability of post-transplant MRSA infection among 191 LDLT patients
between the patients engrafted with right lobe graft (gray line, n=53) and the others (black line, n=138)
were performed.  P-value was calculated by the log-rank test. LDLT, living-donor liver
transplantation; MRSA, Methicillin-resistant Staphylococcus aureus.
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W28 CYP3AS BI512771 MRSA 1B O FSEE 2 5-2 5 58

CYP3AS 3470 LZAORFHHEFEZ BV THULRYREFIZ | Z OREREDE M T
MRSA G DY A K F- L7055 LM HEERS VD, £ C CYP345 DA 2RI DU
Tt Control #£ % O"MRSA BED [ Tl a4 7572, Table I-1 12~ 8912, 777 MFIZE
OB TR L LB RO/ MBIZ BT HEE FHWTIUCIEB N TH, MRSA TR
ZRATSIVOBEL MR COZE RO L) >T (p=0292,0.162),

EHIT CYP3AS B2 oW T, R — KL B MR ENENR ST L LA
FHA GO CRHMILT-, #EERT L L ThD CYP345*1/%1 H LT *1/*3 OBs %
FT7MFR OB RO/ IMBNT AU W TR OMA GO DO%E . EORERIZ*1
TN—T LU THRELT, Fi2. CYP345%3/%3 Do+ (KR R —LL v b
DELEN—HH LI IR OEEE*3 7 v—7" LT, 3HllE Table -2 (2~ d, =
DIH7e57 DB &, Control FEL TN MRSA FEIZISIT DIEFIEL D /34 % s L 7= 355128
W, 2 BERTCEEITRRO LI T2 (p=10.198), ZHHDFEFG, CYP3AS B 1%
NN T IR T 0D MRSA 1RSI A B RIT S0, HLL
1 3F DI NS ATREME DS RSN,

Table II-2. Categorization of patients according to the combination of the CYP3A45
genotype of the donor and the recipient.

Group Category Graft  liver  (donor) Native intestine (recipient)
CYP3A45 genotype CYP3A45 genotype
*1 group L*1/S*1 *1/%1, *¥1/%3 *1/%1, *¥1/%3
"""""""""""" BV T e U S V2 S
*3 group L*3/S*1 *3/%3 *1/%1, *¥1/%3
L*3/S*3 *3/%3 *3/%3

L, graft liver from donor; S, small intestine of recipients.
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F3E AR T2 B 1236172 MRSA TRHREEDE I 584 K&
[ F I ERRIAF- DR

ZHETORFHIIUNT, MRSA TEREIEDOM AR5 % -2 5 rTReM A R oK+
{8 2 12D TBREM AL TE 7o, ST, ZHHDBER S R TUZTONTRY AT (7
AR ATETTHZE T, TNENDIRF-0D MRSA TEFEEE AR KIE DO K&
ZRHILT=, £ ORERA Table I1-3 123, 777 MITOAEH DN IAFHERED [FHE I
EPEEIIGE CUAZIR -2 B0 2 aTREMEZZREL C. itk 7 B B £ TIC MRSA {55
AU 34 B OMF% 8 H B LAKEIZ MRSA JEIEERA T L7 B3 43 FlicoT
THREEAT T, 7238, #7aY LAAMH NI ZIREEL, 1% 7 B B £ CTOBEEE Ve,
F7z, CYP345%1 LLTDDE Table 11-2 D 73HAIZHEN N, I & OV M T AUV TH
CYP3A5 512U BERER CHOMA DO EETRINL T D,

Table I1I-3. Analyses of risk factors for anti-MRSA drug use using logistic regression

analysis.

(A) Postoperative days 1-7

95 % CI
p-value odds ratio lower upper
GRWR 0.263 0.339 0.051 2.258
CYP345*1 0.023* 4.472 1.234 16.203
Right lobe 0.754 0.854 0.318 2.293
Trough concentration 0.153 0.899 0.776 1.041
(B) After postoperative days 8
95 % CI
p-value odds ratio lower upper
GRWR 0.047* 0.135 0.019 0.974
CYP345*1 0.183 2.390 0.664 8.608
Right lobe 0.662 0.812 0.320 2.064
Trough concentration 0.023* 0.855 0.748 0.978

*p<0.05, significantly different. CI, confidence interval; GRWR, graft-to-recipient body weight ratio.
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Table II-3A (2R3 5512, GRWR, 7T 7 NIAT KO0l AAMP N7 7 HREEZOUNT,
7% 7 B B ETO MRSA RIS B ~O BN TGRS Ve - T, —J7, g Y
I T IVBEERETIOD CYP3A45 % Fio*1 7 )V—T DREIZBWT, *3 7/ —7 L
T MRSA VRIEFEDORE FHBRELS 4.5 (512 BAT D2 EDHBN G572 (p=0.023), *1 7V
—IZBWTIEF 7 el AAMHREMEEZ R T AN H D EN TN ETOREDD
IRSIVTUND, AlElREREUTZBERACIW T, #i27 B B S CTOFm P EEs 2 B
F T T 2L MRSA BHIBWTHBICIKEZ RLTZ, £DO—F T, AEIZBITHEE
BRI, 270 AAMF T 7HEEL p = 0.153 Siit% 7 H B £ T MRSA 15K
FEHOYAZRF-L L TSR D o7z, SHIT, CYP3A45 BinF-2AUC > THHEL.

*1 =T E*3 N —T LOR T N 7R A LR Ch MR C 22 G bz
ZEND, CYP345 B 2N MR 7R EE LI TYRZ K F-L720152 nTREMEDS
TREEFUTZ, #5280 VT Table II-3B (27~ 97389, it 8 H H LARECD MRSA VARSI
2%, GRWR K OMii#% 7 H HETOHX7a) AR M N 7IREN R KIF T 205

MEipotz, 37205, GRWR B3 0.8%ANMD/INSUNT T 7 MFA RS L= B S LT
BHFHO L2 7)) AAMHREMEEE R T EE T T, ik 8 H HEFED MRSA J#
Y27 3G B E ED FTREMED VMBS NARE RE 72 o7z,

T T NEATITOUNTE 2 B CHAR U7 BRI A B2 2208 B, MRSA JRIFRIED
o AR | B 5.2 AT EDVRIRS T (Fig. 114) —J5C. S8BT O RCld
BRI ZEIERO LI T, B BT ORE Rl B2 DM A RELE (Table 11-3), ZOFH
ENECTBHEL T, VI 7 M ARDRA G E /2> TOD RIREMN B 2 HiVD, Fig. 115 12
R IONT, FET T T NS 138 DEEDHH 90.6%\287-5 125 £ DB
FUT, GRWR B 0.8%LL EE72HRER 7T 7 NEBRES IV T2, OFED, HIZMRSA IR
FERDO M FSHE ~ 2% 5.2 TOBARFITTTRDORESTHY, 777 " A 7134
MRSA LD ERRIK - L2 B72 ATREMED VRS,

150
o tasf Y =
£ 100F \
Q.
5 75
o 50F N
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Fig. II-5. Number of patients engrafted with large size graft among the each graft type
group.

Among 138 patients with the right lobe graft, 125 (90.6%) have been engrafted with large size
graft. In contrast, among 53 patients with the left lobe graft, the percentage of patients engrafted
with large size graft was 56.6%. Shadow box, the patients with large size graft; white box, the
patients with small size graft.
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Wit% D MRSA JEH kT DIERRIA L L CHTRIDN SO MRSA OLRECHUREZEOM
(REER72ALE DA M FREO EREE/RE DR ESITEY, Ao E~OZ&ELT
ENRELSFHEL TOBZENINETITHSNE 2> TND[60-62], LNLARAS, ATliE
FEATHES T2 D FBE BNV T, FRCRAMEDO BWFINOYE . MRSA OEREOA A S
D ERTADO 2Bk A o ha— V952 LIZREECH D, ZHUTIIZ., IS ) F
R I RO TR BB D W T2 32T QDD T2 b | Ak S e ik SR o i Fi A3
RARECTHHZ DG, MRSA DOV AT PNEWZEIEEIETHR D, L L— 5T, &
BEREIK N5 | X R - H EHOFERF D2 805, MRSA TR Th o/ v a~A
R T AT T = O FIEATRERIRVBE T D RETH D, ZZTARETIE, EDLH7%
T RIK 2RO BED MRSA {RIFERA UG SHUABERE S @O DN L CHEY
A2 % ATREZR RV 22 & T, JET IO FMN AR D 5 LICEED D LB 2 Iata 1 To
77

FPTHRE ORI RN 2 M LT FE S, 7T 7 DO RES R OTTTNIAT
D3fTt% MRSA 1RSSBS % @b DUAZ R 1-£70.% ATREMED VRIS 417, Hellinger ©
DHE[63]12LDE, GRWR 23 1%% FEIDEA HERRGYSEDY A7 3G BIZRmKIR DT
TR IR 1 AFLIND T Z 7 MAREL LI LDV AT H B EATHZE0VRS
TUW5, F7-, Kiuchi HOHE[SS, 64 TIX/NSWHARXDTZ7 N BT 58, iz
FDARERED DV NI B REEN A3 L2 DZE MBS TN, T bbb [AEDOX
) AAEF G LT SE T, FARD/NSNT 7 MBS T- BE B W TIZFD
D BFNZLEL T, #7a) AR MR S A~ iTREMEDNH AT MRS TNV,
ZD—FT, PARXDRERTZ7 MFERBAES T BTN T, KDL &®ITRD
FEAR, WREYYEDY AT N EELLVIFERD HESIVTD[59], Hill HOHE[65]IC
BNTh, AEZRZETIZZRNE DD GRWR A 0.8%% _LRIDIEFID J7 NGtz A 05
BB MENZEDIRSNDIRE | 7T 7 MO RESEMHLBGYEDVAY O BHEIZ OV T
RIZHGRO R I DD, REEIZBN T, 7T 7 MO KRESD SRR D MRSA #x
DYRY L720IRDINEDNT DV TIREIEA T 7RG F. MRSA REESEA & 5. 7= BT
BT GRWR WH B/ NSNWZERBLNE 25T, 725, GRWR 23 0.8% A D /)N
W Z7 M, IR %0 MRSA JEGYERIEDEIRIN - 720455 ATREMED VRS
Nz, SHIZFRIHC, BT T 7 NeE IR 52 2 ICHT MRSA 1RRE s DIakR
P2 b D2 L a BT At A5G-, LINLZOFERICHOW T, AT 7 MBS
NI BEZE DS 90% A DIEFIZIBNT, 777 NFOREZD GRWR 0.8%LL LK
WA XTSI EDBLNETRD | L7325 TOD RTREMEDS RIS I, ZHIUHDRE R
&0, 7T NIAT TR T TT M AZX 0% MRSA FEYYED YA 2720155 FIRENE
DIREIUTZ, Kiuchi HOWE[SNIHHHIEY , HARD/INSNT T 7 NIFE) O REBHED
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K<, #7022 iR EfEZ R I H AT LN TRESID, Lo LA ExgRE
LIZEBERECRW T, V77 M ARDOREWEEE/NSWREE DO T 7 a) AR MR
L CH A BRI TZRO NI -T2 7T 7 RV NSNZED MRSA [ERYYERIE
DIERREIK - L 720G DM B IC O W CIEARHTH S, Fo, A RXD/NSNT T 7 M
PRSIV EBCIEFIRIED E< 72 DM HY . ZDJED ESEFRIE T 5700 il
T 2IERID 72T, U RERRCPUIRE PEA: T Dllidias T DA i 32 & Sk
YL L2 D2 ENVHILIVTNAZEND, fEREL TT T 7 MA XD/ NS MERTIEiT 4
/ﬂr%%\éﬁa“éﬁﬁ@mmié;kb%ﬁé%ﬁ LINLED—J5C, Mgt o B3

BUIDBUMAED LR EHEL Theb 2V DI RERE CThHE S TERY, 7 RUEKE
72,&& BRI DS OO NE O BN TG L7225 TR [66]72 5D B0 7RI
BRIV ETHDHEE XD,

e T, TR IRYYE D FIEIC KRE B G- 2 2 B HEERE N A2 70l BRI R EEH
MRSA TR AR M T R8OV TR LT, ILIREEDS @V NEE | s
P ODIRBEL 72V IBYLEDY AT @ FHEHE Z HHD, Control FEE MRSA HEEDRTHY
Y BADIML AT 7 A LTRSS MRSA BECBWTHEIKEZ RLTRY, T
AN T DAERE 2Tz, ZOFEIZ OV TR BRI IR TH D25, LT O RIREMEN
Ez2 oD, —olL, X7l AAOIEHAGEY) (31-O-desmethyltacrolimus, M-IN)DEFEIZ
FIER S BIHOIRAEE 5 XL COD ATREME CH D, BEH DOFTBMIEEIZB N ThH,
CYP3A5*] 7LV RO AR ISV TR 10D M-THREED S DAt EF RS Hrlt L T
BAEICENWIEEHSLCLTEY[67]. £7- Muraki H[56]HZDFEFREZ 5 HL T,
CYP3A5*] TV IV EFF D EFIZB W TRYUEDUAZ N @ W B L T M-TTRE D 22035
ZONDHEEBLL TS, D HELTL, HIMERNOZ 7l AAPREED LR35 A]
REMETdH D, FHH OPTRAIIEE TITARM M A MEKICH BT 5 multidrug resistance 1
(MDR1)® mRNA &3 @A~ 3 BERHIITE, 2780 AAD RS iz 7~
LTI B L3 R E R A S T DB N R A Z A L A [68],
FORMY M A IMERIZF1FD MDRI OFHEL, #70) DAAD G 5928
PERIF-E72 57 LR TUND, £ DT80 271 AAMARENMEEZ 7R TODEET
b, FHMERHIREEDS EfEA 7R L OO U R RGE R O SRS SN i 2 FTREMEDN B 2
HID, ARFNZIRBWTRGEUTBE R, /N &L OHiEIC 35175 MDR1 @ mRNA 3§
BB TFEO DAV T2 03 AR MERIZI51TH mRNA FEELEI T OV ClIEkRES
TETEBLT I RHTHD, BT, X7l AADNT 7 REMEEE 7~ T — 5T
—ZMEDEAEE R TODZEIZ D | R Hl OB Z o> TOD ATREMETH D, 1B
FEELTAERITREI TR BB E 2 G LTS (2B L BYYED i
Wl md DB O — oL L THI/a) AADOE —ZENREK 2> TOD ATREME R B E S
TUWA[57], LLZDAUCEEIL Tl #7a) AAD IR EE #i#R T fE (AUC) 38 a1
ZRNZBIHOS T RIC THDHEDRIFED /2T AU LT 72 A, — R A ElEiE g
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DRENEDIREEER OIS EVMEFNEE /M5 K Ol CREom I S = fE
B 2D AUC 1IN DHANCHDHEEZ HNDT- , B —ED EfEZ 7R CWVD ATRE
PEIERNEE 2D, ZDE572 RICHE B L TARELRAHEMIRFIN L ETHLEE 2 D,
ZORE, NI TETIET T — 2l D\ TR IR 2 E 5 2 S BRI A > N
HEO LT D 720 . BEDOARGRER DI WSO B ET DM H D, ARG T,
ITRIDOREDIRIEEBO EAEE 0L | ZIVETIZ MRSA YO fERRIA L LTt
HENTODERNCOWTEREL TRV, 2SO BRI Z 7 1) ZAD 1L
HRER T 25 [EEZL COD ATREMED BELEN T, B IO DME W ETHD,
IblT, Zral) AARNEREDEARN - EARR 2B 8% KT T KFD—>EL TR
<HIHIV TS, IS OV MG TOREIE F1D CYP345 DB FZRUZ OV THIRETEAT
ST, BERERIT LV ThD CYP3A5*1/*1 HLLIT*1/%3 OEIG A2 A OV NGB T
IZBWTHEO*1 7L —7 DOREREF TR, LelEbEbon— 0B s A0
CYP3A5*3/%3 To%*3 7N —T7 DEFE LI THra) AAMA N 7 IREMEL /2528
DHRESIVTND[69, 70], ZAUTINA T, 1@ E&OZ 7 a) AAF G A~ TR ED
£ al) WAL 5T BFE RV TRBYYEO S G BRI L O 71]H
HHTEND, *3 7L —T TR RN EfEE 72D E RIS IfloORIED § [ Zk =S
ToAE IR, 0D MRSA BYYERIEDOU A NEEHZENTREND, 2T, gL OV
IZI51T% CYP3A45 s T2 D TRAEZOHT MRSA S ISR 5-2 D884 D0
TRRFLTSRER ., SO PRI T, T & OV NG THRRETL D CYP3A45 ZFio*1 27
JL—IZBWT, i 7 B B E£TO MRSA {REEDOM BN B2 0 2 E 0SB e
STz, — I TAREEIZIBNTEOIVAEREFIRRIZ, CYP345 ORERERT L VAR OREIZE
WTRIBET LV ERFOREL UIRL T JBYYiER B OF T AUARZ A B R e D A
LIS 72 S TOD[56]), ATEHFOIERERITZ 7m) AADREHEICE BL TER DL
TRUTK T DRERE72D03, Z7a) DAAMHPREELIFIMNLL T CYP345 Bis 2R
MRSA VBRSO B 8% 5.2 5 ATREMED 0B 2 bivd, ZIHLORERL B
TEZDHE, CYP3AS D#G 2R TL 70l AADORNENERZ T4 DIRF-L L TR T
72<, MRSA EYGYEFIEDMEIRIN 720155 rlReMEA AL LT,
FEDOPTEMIEE Tl CYP3AS DSERERLOBE 1 HA R0 7 )V —7 D BERE
TIERIBIAFF O3 7 —T O BFFEL L T, SRR STIEDY A7 D3 @ £ 4 7]
REMEZHS L QUVD[72], ZHEARFEIZEB WL R e bt CExbL, *1 70—
TR TR M O MRSA JBYSEL DGR i\ Y aTREME)S R
&, A7) DA O G LA S B I 2 B A L0MEERESN D, D10,
ZDIHRBFERATIB VI, MO RFNCRIT A —ZEE N 7 ED 242/ SL 8D
W) MAL OFBFEEIZ D% HIIEL T, #2780 AADREMERIAZ 3R 52
ERFIRNBE GOV R 2 528, HDHWTH 7Y AATIE/2< mammalian target of
rapamycin (mTOR)FHEHER2E Z DO FFEMHIFEA AL T 5708 OXFRAH DB
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BHEEZ D, HESRFEFERIHEIRRE Tl 2013 4F 12 H K0TSR AT TR 1327
1Y AADFRNE G L THREBMG T 27 nha L 28 AL TD, 5%ITHT7 b=
W NS BB R BV TH RBRORGZ BN T 2 E N D HEE 2 TS,
PLEARFE T, #7a) AR M N 7 REMEEZ R IIER], AR D/NSNTFT7 N
BAESIVTIEBISH DT CYP3A5*1/%1 H LT *1/*3 B T2 R — K O v Bk
EHLLHRFIEFNZISU T, A% MRSA EYYERFIE T DfEMMEN mi<
7B FREMEA G U, Atk FINRESCINRIOREIRIE 2L | A RIOMFTCHREL
TORWRZEL TH A GHET 24BN IHDEE 2 DN, ARRa i R I
% BFNIT DN D B/ SRR~ D | A/ i ate it 28 0B 2 5,
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Bk A 7250 RO BRFS | i VEOUGEIZ LB O A S 31X M LD — 5T,
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A A 2 g N 1 i 557 s I Vi i o 5 1N e S UG B A1
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4270l BAIIARNERRED BRI BRI 223 KREWWFE E LTS TERY ., A
HREE=4V 7 (therapeutic drug monitoring, TDM)/SMZHES VD, IRINEHRED 744
HTRA-EL T, /MEROFTHRIC BT D32 =5~ P450 (cytochrome P450,
CYP) 3A5 DTS/ MG B OV EEEL 72 2% multidrug resistance 1(MDR1)DFH]
B EDNRESILTOD[75], OO ERIZOWTEEL D OB H-BRGHEITV, 471
U EAZABFIRNIZa ha— L U TE L COBICH B b3 BB s 23 A U D SE]
WDIRIRNDBHFETHY | S iIZROFELNFEBU D M IT KRR DK+ DAF
TEDHERS D,

SVEEMEROSIX, € DOBABNE MRS 5 | E R Z I ERMEZ 22723 | i) DRI
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(TSI Z LD BYE R DN IS TR K EL E A0 D, BIEE TITHR 4 72 iTH%
fE~v——m RS A HZIECIAKHOLILTWDEO D W T 7ub AFa O fif <
ABID S W7 EFREN R E T AR AECLBIG A ST 5127 &3, IFREfREEA -6l
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ZDIH72E =D FARE TR, M SFIEIC B 5500 FstE DRI Z1TO 2 L TR
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TR RE LT BB DR — KO B = RO, R, LB MOIREIZ 5D 5
777 MNP & (graft-to-recipient body weight ratio, GRWR)% ¢ ey c[K 1% Table III-1 |Z
TR, EIREEE ) S B FA 42 TV =728, Control AFE ACR BEE ORI CTL I B =k
DFRLIINCA B ZE TR0 bV Tz, LI E U ROFERT ACR BHZBWTHE
IZEAEZRLTZ (p = 0.027)23, S lEBeEE L CODDITNIERITHY, LI B hDAE
BN AR S S FIE I B 5 D L1 38 212\, F2 Z70l AADRNEHEZSE) K 7
ELTHIGID CYP3AS DA 2R OV INIBIZE1T5H MDR1 @ mRNA FEBLE I ]
FERCHBEZRZEZIRD LI TR, S5 78) ZADOH JEIEEIC ST, M
FE/ Pe b (/D) Hls 352 & CRIML 7= it e, BIERU 7174 2 RO U iRE
B CHBERETRO LN 7 (Fig. T-1), 7235, 2270 LA P EE 2 L]
TEIFFEOLILTNRW, 26D ZEND | A FOFBIL B AR TE TS
ZENUD THERCE T, ZD IR EERHCHB TS, APEEMRSNV AU - BEE BB B
IHRELZ IV TNDZEDD, ZIVETITHSIL QDA 7] AADIRNEIRES D T3
BN B 5.2 DK LIS DO BRI DB G- LTS FTREMEDS  RIBS LD,
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Table II1-1. Patient characteristics.

Control (n=6) ACR (n=6) P value

Recipient Age,y 0.51+0.15 0.93+0.37 0.027*
Body weight, kg 0.64 +0.86 0.70+0.20 0.557
GRWR, % 3.61+0.52 3.82+0.55 0.512
Sex (male/female) 1/5 1/5 1.000
CYP3A45 genotype (*¥1/*3) 3/3 2/4 0.558
MDR1 mRNA 0.21+0.13 0.38+0.28 0.261
Donor Age,y 30.83+4.79 29.67+1.21 0.576
Relationship (father/mother) 3/3 3/3 1.000
CYP3A45 genotype (*¥1/*3) /5 2/4 0.505

Each value represents mean =+ standard deviation. *p<0.05, significantly different from control group. ACR, acute
cellular rejection; GRWR, graft-to-recipient body weight ratio; *1, the CYP3AS5*1/*1 or *1/*3 genotype in both
the graft liver and small intestine; *3, the CYP3AS5*3/*3 genotype in the graft liver and/or small intestine; MDRI,
multidrug resistance 1.
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Fig. III-1. Tacrolimus concentration/dose ratio. The systemic clearance of tacrolimus was not significantly
different between the 2 groups. ~ Statistical analysis was performed using repeated measures ANOVA. open circle,
control group; closed circle, ACR group; bar, mean. ACR, acute cellular rejection
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DIEEZEIT>T-, FARIZIVEOINTARORERNRIZEY ACR B 1 ERIZHOVNT
REEATHTENTEIRD - T2728 , ZDOREFNZ 3T D Control FED 1FERIHERIAL . ZD
R 10 JEFNZDOWTH T TS, HIEMRELTZBIE O AL, Bin T4, ~ A7
a7 VAER LI v—T 44 R O~ A7 T LA BT 38\ TR A bri L 7= A5 3D p
fiEi% Table 12 (27~ 9, &7z Table I3 (213, L7 T4~ —DEFIZRL T D, U
T IVEA L PCR DFER, 68 BT DHH 33 AR T-1Z-DV T Control A& ACR BEEDHEIT
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R, ZHUT~A7aT LA N ORERL FRRO MM Z R TR, MO M)
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Fig. ITI-2. Gene expression profiles in graft liver biopsy specimens. Microarray analysis was
performed using graft liver biopsy specimens. The average value of signal intensity from ACR
group (n=6) was compared with the signal intensity from Control group (n=6). Red circle, the
genes which expression levels were significantly lower than that of the Control group; blue circle,
the genes which expression levels were significantly higher than that of the control group.
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Table ITI-2. Selected 68 informative gene list.

Gene symbol Gene name Probe name P-value
ABCE1 ATP-binding cassette, sub-family E (OABP), member 1 A 23 P41380 0.001
ACTR6 Actin-related protein 6 A_23 P162596 0.009

ADAMTSL3 ADAMTS-like 3 A 23 P308974 0.004
ALDHS5A1 Aldehyde Dehydrogenase 5 Family, Member A1 A_24 P115007 0.007
ARPCI1A Actin-related protein 2/3 complex subunit 1A A 24 P72479 0.008
ATP2C1 ATPase, Cat++ transporting, type 2C, member 1 A_23 P143916 0.006
BMI1 B lymphoma Mo-MLYV insertion region 1 homolog A_23 P314115 0.006
Cl8orf25 Chromosome 18 open reading frame 25 A 23 P345361 0.003
CASP3 Caspase 3, apoptosis-related cysteine peptidase A 23 P92410 0.006
CDHI19 Cadherin 19 A 23 P38735 0.008
CDK7 Cyclin-Dependent Kinase 7 A_23 P133585 0.001
CDKNI1B Cyclin-dependent kinase inhibitor 1B (p27, Kip1) A 24 P81841 0.004
CDKN2AIP CDKN2A interacting protein A_23 P258002 0.002
CGGBP1 CGG Triplet Repeat Binding Protein 1 A 23 P363163 0.002
COL4A3BP Collagen, Type IV, Alpha 3 (Goodpasture Antigen) Binding Protein A 24 P29277 0.010
CPD Carboxypeptidase D A_24 P53282 0.003
CPNE3 Copine 11 A 24 P64126 0.006
CPTIB Carnitine palmitoyltransferase 1B A 23 P218817 0.001
CREBZF CREB/ATF bZIP transcription factor A_23 P203645 0.005
CYP21A2 Cytochrome P450, family 21, subfamily A, polypeptide 2 A_23 P257478 0.002
DEK DEK proto-oncogene A_23 P254702 0.005
EEF1A1 Eukaryotic Translation Elongation Factor 1 Alpha 1 A_24 P763243 0.001
EFR3A EFR3 homolog A A 23 P71513 0.008
EIF4A2 Eukaryotic Translation Initiation Factor 4A2 A 23 P121250 0.001
EIF4B Eukaryotic Translation Initiation Factor 4B A 24 P218970 0.002
EIF4G2 Eukaryotic Translation Initiation Factor 4 Gamma, 2 A 23 P104892 0.003
EIF5 Eukaryotic Translation Initiation Factor 5 A 23 P205265 0.007
ENAH Enabled Homolog A 23 P51397 0.008
ESCO1 Establishment Of Sister Chromatid Cohesion N-Acetyltransferase 1 A_32 P223319 0.002
EVL Enah/Vasp-like A 23 P140427 0.008
EXOSC3 Exosome component 3 A 23 P123905 0.003
FLJ32065 Homo sapiens hypothetical protein FLJ32065 A 24 P410587 0.002
GALC Galactosylceramidase A 23 P25964 0.001
GLUL Glutamate-Ammonia Ligase A_24 P53976 0.001
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GNA14

GSPT2

HDAC6

HEY2

HMGBI1

KBTBD7

KLF9

MATR3

MZF1

NMD3

NPM1

NSBP1

NUP133

NUP8S8

OMA1

PIK3R4

PPPIRI2A

PRMT6

PSMC6

PSPH

PVTI

RABGGTB

RGOMTD1

RPIA
RPL15

SBDS

SERPINA10

SMARCADI

SSB

TBLIXR1

TCF12

THAPI

TMEM209

TPT1

Guanine nucleotide binding protein (G protein), alpha 14
G1 to S phase transition 2

Histone Deacetylase 6

Hes-related family bHLH transcription factor with YRPW motif 2

High Mobility Group Box 1
Kelch Repeat And BTB (POZ) Domain Containing 7
Krueppel-like factor 9
Matrin 3
Myeloid zinc finger 1
NMD?3 Ribosome Export Adaptor
Nucleophosmin (nucleolar phosphoprotein B23, numatrin)
Nucleosomal Binding Protein 1
Nucleoporin 133kDa
Nucleoporin 88kDa
OMA1 zinc metallopeptidase
Phosphoinositide-3-kinase, regulatory subunit 4
Protein phosphatase 1, regulatory subunit 12A
Protein arginine methyltransferase 6
Proteasome 26S subunit, ATPase 6
Phosphoserine phosphatase
Pvtl oncogene
Rab Geranylgeranyltransferase, Beta Subunit
TRNA Methyltransferase 10 Homolog C

Ribose 5-phosphate isomerase A
Ribosomal Protein L15

Shwachman-Bodian-Diamond syndrome

Serpin Peptidase Inhibitor, Clade A (Alpha-1 Antiproteinase, Antitrypsin),

Member 10

SWI/SNF-Related, Matrix-Associated Actin-Dependent Regulator Of

Chromatin, Subfamily A, Containing DEAD/H Box 1
Sjogren syndrome antigen B
Transducin (Beta)-Like 1 X-Linked Receptor 1
Transcription factor 12
THAP Domain Containing, Apoptosis Associated Protein 1
Transmembrane protein 209

Tumor protein, translationally-controlled 1

A 23 P169479
A_23 P19115
A 23 P250455
A 24 P363408
A 23 P99985
A 23 P25605
A_23 P415401
A 23 P70047

A 23 P130455
A_32 P11451

A 23 P214037
A 23 P136909
A_23 P12503
A_23 P152919
A_23 P138139
A_23 P132526
A 24 P56252
A 23 P12336
A 32 P7118
A 23 P251984
A_23 P352022
A_24 P336705
A 23 P166716

A 23 P131646
A 23 P253200

A 32 P177024

A 23 P128759

A 23 P213255

A 23 P154025
A 23 P212554
A 24 P82142
A 23 P134814
A 23 P122805

A 24 P306726

0.004

0.001

0.007

0.003

0.010

0.001

0.008

0.005

0.005

0.005

0.003

0.009

0.005

0.005

0.001

0.001

0.008

<0.001

0.005

0.004

0.005

0.001

0.001

0.005
0.001

0.004

0.001

0.009

<0.001

0.007

0.002

0.002

0.009

0.003
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Table III-3. Real-time PCR primer sequences.

Gene Forward primer Reverse primer Reference
ABCE1 CCAGGTGAAGTTTTGGGATTAG AGGTTTGATGATGGCTTTTAGG 76
ACTR6 ACTACGGCTGCGGTGTGGTT AGGAATAACCGACACATTTTCATGGCT 71

ADAMTSL3 CCAGCCCCATTTAACTTCG AGGAAGCCATGGGGTCTAGT 78
ALDHS5A1 AGTCATCACCCCGTGGAATTT GAGAAGGGCGTGTCTTCGG 79
ARPCIA AAAGCCGATTCGCTCCACA TGCCACTGCCACCAAACTC 80
ATP2C1 CTTTGTTCAGGAATATCGTTCA ATGACAACACCCTTTGCTTTG 81
BMI1 GCTTCAAGATGGCCGC TTG TTCTCGTTGTTCGATGC ATTTC 82
C18orf25 GTAGGGGCCAGACTGAATGA AGTGTCCCCAGCTTTTTCAA 83
CASP3 CATGGCCTGTCAGAAAATAC TAACCCGAGTAAGAATGTGC 84
CDHI19 AGTCATCACATCGGCCAGCTAAGA TACTTCCAGCTCCAGCTCCCAAA 85
CDK7 GACACATGGTCACTGCC TTGCCACAGTCTCTGC 86
CDKNI1B CCATGTCAAACGTGCGAGTGT CGTTTGACGTCTTCTGAGG 87
CDKN2AIP ATCGAGTAGCAATGAAGG GATGCAGCTTCTGTCTTG 88
CGGBP1 TCCCTTATTCCCTTGCTCCT ACCAGAGACGCATCAAATCC 89
COL4A3BP TTTCTGTGGATCATGACAGTGC CAAGGTTTGACAAATCATAGCAAC 90

CPD ATGGCAGGGGTATATTAAATGCCA GGATACCAGCAACAAAACGAATCT 91
CPNE3 CAACCCATCCAATCCCTA CACCTCCAACTCCAACAA 92
CPT1B GCGCTGGAGGTGGCTTT TCGTGTTCTCGCCTGCAAT 93

CREBZF CTGACCACCTCCCTCTTCAG CAGAACTCCACCGACACCTT 94
CYP21A2 CCAAGAGGACCATTGAGGAA CACCCCTTGGAGCATGTAGT 95

DEK TCATCGTGGAAGGCAAGAGG TCTGCCCCTTTCCTTGTGC 96
EEFIAl TGCGGTGGGTGTCATCAAA AAGAGTGGGGTGGCAGGTATTG 97
EFR3A CAGCTGACAAAGAAGAGAAC ACTGAGCCTGGATAGAATAC 98
EIF4A2 CCTGGGATGAGAGTTTTGGA ATCGCCTATTCAGCAACAGC 99

EIF4B TTTCCCTCTCCCAACATGG GTGCTTCCTCCACCAGTACC 97
EIF4G2 CTGCACGAAGCACTAGACGA TGAGGAGCTCAAGGCATAGC 100

EIF5 CAGTGAGACACCACCACCAC CATCATCCTCCTCTTCTTCCA 101

ENAH AATACAATGAATGGCAGCAAGTC CATAGTCAAGTCCTTCCGTCTG 102
ESCO1 ACGAAACGAAACCTGTGCCTGT AGGCACTGATGGCTGTGGACT 103

EVL CAATGCTGTTTGCCCTGAA GTTGGCATCGGACTTTGAG 104

EXOSC3 GGAGATCTCATCTATGGCCA CATGTGTTCACAAGCTTCT 105
FLJ32065 CCTTCCACGGGTTTCAGTAAAT CACCTGGAGCAACTCCAGAAC 106

GALC GGCTCCTTGACAGCGATGGC CAACATTGAAATCATCCTTA 107

GLUL GCCATGCGGGAGGAGAAT ACTGGTGCCGCTTGCTTAGT 108
GNAl4 GGAGATCGAGCGACAGCTT TTCGTGAACCCCTTTCTGTC 109

GSPT2 GAGTTCGTGCCGTCCTTCCT CCCGACTCAGCCGCCCACCCT 110
HDAC6 CCACAACCAGGCAGGCAGCGAAGAAG ATCCATCCCTTGCAGTCCCACG 111

HEY2 AAGATGCTTCAGGCAACAGG ACAAGGGGTTGACTCTGAGG 112
HMGBI1 CTCAGAGAGGTGGAAGACCATGT GGGATGTAGGTTTTCATTTCTCTTTC 113
KBTBD7 CAGTCCGCTCACTCTCTATGT AGACGCCTTCGACCATCAC 114

KLF9 TGGCTGTGGGAAAGTCTATGG CTCGTCTGAGCGGGAGAACT 115
MATR3 ATTGGCAGAAGAACGCAGAC CATGGCCTAGGGTTTTCTTTT 116

MZF1 GTCCAGAGGTACGCTCCAAG CCAGTGGTGATTCCTGCATA 117

NMD3 CTCCAAAACTGGCACAAAGCCTG GTGACTCCAGAAAGTGCTCCCA 118
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(i)

NPM1
NSBP1
NUP133
NUP88
OMALI
PIK3R4
PPPIRI12A
PRMT6
PSMC6
PSPH
PVTI1
RABGGTB
RGOMTD1
RPIA
RPL15
SBDS
SERPINA10
SMARCAD1
SSB
TBL1XR1
TCF12
THAP1
TMEM209
TPT1

ACTCCACCCTTTGCTTGGTTT
TCGGCTTTTTTTCTGCTGACTAA
TGATGGCAAAGATGATCCAA
GGAGCTTGCTTTGAAACTGG
TTGGATTGCTCTTTGTGGTG
GACTGCTACAAAAACCCCATGTT
AGGTGAAGTTCGACGATGGC
GTTCCAGGTGACCTTCCCTGGAG
AAATCCATGCAGGTCCCATT
TTCCTGCCTTTGAGCGGACT
TTGGCACATACAGCCATCAT
GCCGGAGAAGTTACCAGATG
GCGGGAACCACTATCTCT
CTGGATCGACACCCAGAGAT
CTGGCCAAACAACCCTAAAA
AGATAGAACGTGCTCACATGAGGC
TCAGCTACTGGAAGAAATCTCCAA
TGGAAGACCTTTCGGAATTG
GTTTCAGGGCAAGAAAACGA
TAACCTTGCTAGCACCTTAGGGCA
AACAACGCATGGCCGCTA
ACTGAAAGAGAATGCTGTGCCCACA
GCAGACTCACTAAAGTATCCCCA
AAATGTTAACAAATGTGGCAATTAT

TTTGTCTCCCCACCATTTCC
CTCTTTGGCTCCTGCCTCAT
TCACTGAGCTGAATGCCATC
ATTTCCCGCAGACTTTTCCT
GGTATCGGGCATCTTTCTCA
CGGCACCATAACGTATCCATAA
TCCGTCCACATTGGCGTAAT
CCGGCTCGTTCAGGTAGAGGAGC
ATCAGCACGAATTGCGAACA
CTGCAAGAGCAAGAGCCCTGT
GCAGTAAAAGGGGAACACCA
TGACAATCCAGCAATTCCAA
GAAGGGTAAATGGCACCAAA
GATTCCCTTGTGCCACTGAT
CATGGTGCAAACAGAAATGC
GGTGTCATTCAAATTTCTCATGTC
CCCCTTTCATCAACTTCAATCAC
CACCTGCATCACCAAACATC
TGTTGTTTGGATGCAGGTTC
GGAAACTGTTGCTTGGCTTCACCA
GGGATCAAGCGCTGCAGA
AGGGGTCTGAAGAGGCGGCATT
CTCCATGGTGCTTTTAATGAAG
AACAATGCCTCCACTCCAAA

119
120
121

122
123
124
125
126
127
128
129
130
131

132
133
134
135
136
137
138
139
140
141
142
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Fig. I11-3. Expression levels of the 33 genes significantly different from control group. The mRNA levels of
the 33 genes are shown. The expression levels of mMRNA were measured by real-time PCR and analyzed by the
AACt method.  All genes were significantly different from control group using Mann-Whitney U test (p < 0.0.5).

ACR, acute cellular rejection.
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Fig. I114. Biological function of the genes significantly changed in the microarray analysis. To assess the
results of the microarray analysis in terms of biological function, the genes that changed in hepatic biopsy specimens
of patients with ACR were classified according to their Gene ontology and p-values were calculated with DAVID.
A filled column implies that the p-value was less than 0.05.
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Table I11-4. Gene list included in the biological function categories.

Biological function Gene name p-value
ESCO1, HMGBI, COL4A3BP, CDK7,
cellular response to stress HDACS 0.0133
response to protein stimulus EIF4A2, DEK, HDAC6 0.0176
glutamate metabolic process GLUL, ALDH5A1 0.0297
macromolecular complex subunit organization GLUL, ENAH, ALDH3AL, CDK7, 0.0331
HDAC6
glutamine metabolic process GLUL, ALDH5A1 0.0360
regulation of transcription from RNA BMI1, TBL1XR1, HMGBI1, CDK7,
0.0384
polymerase II promoter NSBP1
neurotransmitter metabolic process GLUL, ALDH5A1 0.0442

ESCOI, establishment of sister chromatid cohesion N-acetyltransferase 1; HMGB 1, high mobility group box 1;
COLA4A3BP, collagen Type IV Alpha 3 binding protein; CDK7, cyclin-dependent kinase 7; HDACS, histone
deacetylase 6; EIF4A2, eukaryotic translation initiation factor 4A2; DEK, DEK proto-oncogene; GLUL,
glutamate-ammonia ligase; ALDH5A 1, aldehyde dehydrogenase 5 family, member Al; ENAH, enabled homolog
(Drosophila); BMI1, B lymphoma Mo-MLYV insertion region 1 homolog; TBL1XR1, transducin (Beta)-like 1
X-linked receptor 1; NSBP1, nucleosomal binding protein 1
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molecular score % FLGL 7= Rt CA B2 223520 bi/eh ~7= (Fig. 1I-5B), L
L. Gene ontology fE#EHTIZIRNT 2 F HIZ p D/ NS o T- 73— KON 3 % H 0)717‘73\‘
V= IZEENDBIEF TN T NINA THEHUIRER, WIThOGEbAEREN D
7=, Fig. I-5C (213 EAL 3 DO B 73V —%Hb A0 9 B 12OV \Tkhﬁﬁ&bf:ﬁt
Raord, LLEORERIY . AlelflitEing- 33 s 1. FFIC gene ontology A-ATIZLV A&
IRAEDFBOONT T A —ITE ENDBIE OB ELTEEE T 52T, MRk 2tk
FEMEUETEIEA TRILASD FTREMED RS,

A) s (B) 15
: o e °
$ 1.0 —Segeo— @ 10 —Se8— ®e
© o * & o BT
= e T Ao =
® 0.5f ® 0.5¢
[e) ©
= =
0.0 A A 1 '
control ACR 0.0 control ACR
** Fig. III-5.  Analysis of the molecular score
(C) 157 performance. The molecular score between control
® group and ACR group are compared. Molecular score
5 8 was calculated using the geometric mean of the fold
9 1.0r _060_ o change (versus the average of the control group) of the
© o —Regee values for the 33 genes significantly different from the
3 0.5+ control group (A), the 5 genes included cellular
% ) response to stress group (B) and the 10 genes included
s the top three groups (C), respectively. **p<0.01,
0.0 . . significantly different from the control group using
control ACR Mann-Whitney U test. ACR, acute cellular rejection;
bar, median.
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A @RS T Y AR RS 7 2R O RS
T JE

5 3 HiE COMFIZLED HH T, ARITFRAENZ i TSV A2 AR O 2R
r\“%ﬁ@i@u:%*% FEED BN E 5 SR UTIER & R 7=, BEIT 4N 3
BT ARG D AT HNEE 2 WS TR O S L 72 o T DSAATFIREEIZID
E@%Mﬁd\éﬁmﬁ\ FEBlA N — T B ERIFR AN D a1 TS T, iiTiki3s 7 al LA
DR D FEAZ L0 IREDBIAAS L, TDM 21 T3S 584 L 7= (Figs.
II-6A, 6B), LU, 4 43 H B CRMHEMSISH EL TODERBBISIL, A7 AR L
ANZEDIBEN 3 FEfisivlz (Fig. I-6C), #271) LAADPEGHFRIRNBE G AT ST,
THUCEY, EEERL QT =0 TRV AT 27 —8 (ALT) RO A 8TX g
TI)NT AT 2T7—F (ASTHHEIKL 7223, —HF TREVLE Y (T-bhifEiZEimL -
(Figs. I-6D, 6E), ZZ CIFAMRZA TV i ERFRRR P70 A L 7oA 5, S FEA s &
THRULIED, i 52 H BIZBWTRBMEERfRGE AT COdEded TS iz, 18k
TS DIRIRI LR L D72 | BENLSIVT- SR RIEI I EL R, 2 CTF
FOIL, WIS TIEHLH0D mTOR FAEHE THLH Y 1) SO A EANI IR R,
% 75 HEXY, 278 AAOFMRNEEGITNZ T rY ARORR 542G LT,
T 5& T-bil DEIFT<IZ 5.4 mgdL IZE T TFL, AST KON ALT Ofb EFRLTLAHZE
3720307z, ZOZ LD ARSI L TR AARG R THHZ LN RIBS T,
LU, p-I WAV T U ART FH—F (y-GTP) 35k % (2 EFAHE 2 ~RL TR, itk
96 H BIZATHONI-ERMTIZL, late phase DEMHEHENIGS THLHERWISNT-, ZDEX,
YBULREZ 7O AADMNL 72— 133 vt FK506-binding protein 12
(FKBP1A)THY ., HiAPHENEL TODH ATRE! $75§%267¥Lf:f:&> % 100 H HizH# 71
ULANLL I AAR) Y ~E RS H L BICHRELT-, Fig. -7 (R dJol, #7al
LAEOPFHBEGBEA 24 FEZICIT 2 AAO R M PR ETL 8.0 ng/mL (#iBH:
6.0-10.1 ng/mL) ChHo7225, >/ ARI LD HZBRIGT 5E 16.2 ng/mL (& :9.6-27.0
ng/mL)CETHEIZ B U, 54 24 FFfElO> w2l AR MAYREE, # 5t (Cos/dose
ratio)b [FERIZ S 7B AR EDO IV A EIZ EALZ (p < 0.01), £ LAD
Cos/dose ratio 1L 70 ARV D M HFIRELAEIZHBETHIENHLNER>T- (Fig.
11-7C),
VI EOREREZT ) DA KO 7 AR 0 AR PR EZZ N2 15 ng/mL.,
180 ng/mL EFREL TIREE T ST-E2A, Itk 177 B B OFFAEROFEFIZ T ITRD5
AT, FIZ AST, ALT KON T-bil DfEIIN TSI SEHTENTEZ, ZDO%NTHEED
T R OFE R THOMEEED FRO RO HALL LA itk 247 H BIZIBBET528m
TETZ,
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Fig. 1II-6. Dosage (A) and blood concentration (B) of calcineurin inhibitors; dosage of steroid or
mycophenolate mofetil (MMF) (C); monitoring of transaminases (D), y-GTP or total billirubin (E), and
alpha-fetoprotein (F); and dosage and blood concentration of sirolimus (G). The trough levels of
calcineurin inhibitors (B) were determined approximately 12 h after the evening dose every day. The blood
concentrations of tacrolimus and cyclosporine were measured with the CLIA and ACMIA methods, respectively.
The blood concentration of sirolimus was measured by CLIA method. The dotted line shows the time points of
the start and end of sirolimus therapy in combination with tacrolimus. ALT. alanine aminotransferase; AST,
asparate aminotransferase; T-bil, total bilirubin; y-GTP, gammma-glutamy] transpeptidase; CR, chronic rejection;
ACR, acute cellular rejection; P.O., per oral administraion; LV., intravenous administration; AFP,
alpha-fetoprotein.
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Fig. III-7. The blood concentration of sirolimus was elevated when given in combination with
The dosage regimen of sirolimus was changed from QD to QOD because the calcineurin
inhibitor was switched from tacrolimus to cyclosporine. The blood concentration of sirolimus (A) and the 24 h
concentration of sirolimus (ng/mL) per dosage (mg/day) ratio (B) were significantly elevated when given in
combination with cyclosporine. (C) The blood cyclosporine level significantly correlated with the C,4/dose ratio
of sirolimus. Data are derived from Figs. IlI-6B and III-7B. White circle, QD sirolimus with tacrolimus; black

cyclosporine.
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AREETIL, BHEERTDZ 77 MFIZ 31T DA B s FRBUTA T, 2RI
BB T AN RO HIE I BT D K- DRBREA T o7, ZILE T, AR
IV, SR T SN A2 7 ) AADIENEIREN KES B G-L CWHAZENE
ZHIVTET, CYP345 85 1-274<° MDR1 OFBLEIZ L >C, #70) AAD I R
RESEBETHIEDNHBINTND, LU, ZOIIRIKTHE B LR NLR 5Bkt a1T
WV, Z7al BAD MR E A B EEREIRIC T ha— L L CWBIZH BT, 2
SO ECDIEF D270, Z D727 a) AADIRNENES DU T IR R IUICE
B RAZ D KT DIFAEDMELES D, 2T, R AHRD 7 Z7 MFIZ BT 58
(BFIBEDE, T2 5 777 MFOEMED L5728 DA D% O MBSO %
FELL TSI B L TODD TRV INE B R AT o7, BIES DB FFEIZ &
S THTRTEDE DB O BMHERESISDAEL R0 SZ TR D2 L TEIUL, A InHEE
DOFGBRAGEOFE2E T X ST AT ENFIREL /2D, AMRETCIL, o HER Y
DHANRINNZ , Z70) DADERNENREI B2 5.2 DIRF-BAES 57 77 MFO KR
XX, INRTD B AR B2 & O 5K 12 CE DRV 7oA Ao TR L7 a5
ERIGELU TR FRBL 07 7 AV Z T 528 C G EE SO TRIEIZ B3 5K
T DOYRRE R, BFIORER, ACR FHZI5V VT Control #EIZ L T 33 (B {51 mRNA
FELENA BEIREZ R 2N ABNERD | I THAIIRO AN ZVE BhE 518 A
FHEORBAED ZEN RO IHE THAZENREINT, ZTIVETOWENS, AN A~D)R
EREAIET T D LI KV B AL O Bt (7] ES 155 AIREMEDS RIZS L TUD,
Uchida OERE[143Z L D8, B AR A6 D T4 773 hemoxygenase-1 (HO-1)
DH LRI EHR B a8 T HZ 2D, intercellular adhesion molecule-1 (ICMA-1)72E 0
PERTORBREZ DS, BHEFOAERE SOOI EN Ty M AW fEhc s
WORSILVTND, T2, @l T — OO lgas e iz S T IEFI 36\ Tl
FOSDOBEEEIN G 72 AT ENRSILTEY, 2D O— 2L L Tlifigs D AN AU E A
DI TS BN TWD[144], ZDO I, MDD AR AT $ D EE D @
R DI AAF I S A B AR > TS LD DD L7 oTUVD,

S5, ARSI TE 7B R T ORBLEZ AN D2 L8, ko2
FOSFIEZ T RNAFADNZ DWW TR E A T2, FEBLEICA B 20500 bz 33 #ix
F1Z2U T, molecular score & H L EEEE L 72, 33 185 -4 TIZ DWW T L 72 molecular
score % Control #f& ACR FELCHERL 72£Z2A ACR BEIZBWTH BEIZIEEER R, ﬂ?ﬂ!ﬁ
Btit% 2 WELINICAEC DM B SOGD THFRIES 7220 FIREMED VRS VT, E7,
HIER B LDOFEBD DIVIZAN ASEI BT 2 7T — TG END 5 OfaT

TV T RRIHR R LT G R MR CHEZRZE IR LI Tos, 20 5 BIs 72
TR EDMDBEIETREL BTz 9 B IOV TEHMIL7Z#52R, 33 Bl 2 Tx
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HOCEHMIL =5 & L RIS TR B3 28 T&, 20 9 B rORBLEL TEEs
T HZETHRTED AR SUCTEZ T HILASD ATREMEDS MBS VT, (TR O R
WFFEERIT IV N T, BB R B3 O B A utiiia IV Y CHERER B S TR BRI AT,
PR g O A T~ D18 s FHEA LI L TUWvB[145], k& X5 LTciE
= FREZ%I 75 molecular score ZHi7-72~—1—&T DLl 4 OB FHIMOLGE L
L C LI BRI _E RGP EH DV NI ORHE L2 SR UASA Z L BB
(272> TUD, F7- Naesens HOIRE[146] Tk, BB BE OB LR IZRBIT5—
EROIIE RHEE R T DORBLEZ D LR L7 molecular score 2 VYT, ZD&IZAELS
A7 EOHERZ TRILAFDZ eV RSND72E | KRk OB n 7R BUE a4
~—H—ELUTHIHT 52 & L OB OB R FRBUE A S G220 f
FPED REITEY, ARIE L7 molecular score & /RN ISE RIS THIT 2
M7 FEtRE 7208552 5,

AR BRI TR 2 F B OFT L Y ATEEMEE LT, mTOR BRSO 4
S Uz, BUEAF TRy niisEE L Coofli &GRS LTV % mTOR FHESK Z=~_mY
LA (=T 4B ") DHTHY | BT LD DT IROI TN, HEFMTIE
Tl LA (Rapamune”™)b 5oy ISR L TARSN TRY ., BBE#EEICZ VB
TWD, —F, Mgl EEICEBIT5 mTOR HEROMHEHIZSWUIHFVIAD T
WRWDOREIRTH D, TOFEHO—>L1L T, Rapamune " DF(ISCEIZ, Sl AREH
Y LABDHNTL 7 AR 2358, ITEIRIMAESE (hepatic arterial thrombosis;
HAT)DY AT N @ E 558 R, TSR BE DT T 7 MEERS DNTEBRE DAELFRIME
TFLIE LRSI e T BV, L, TN A O T=O A=) 7= B O
FEMHARL KT T /AR ATER TR DRE R G- LT 824, TGO NI RREIL
12120 T FEMESU SO IS D Z AN TEIIERI14710 ARH EDF 7 0] LA T
Y AAZ PR LR CIE, #7ul ARABERIC L T BRSO HNHI N R A 150 2 &
INTEZEDWAE[1481V 2SN D70E | FFIFIGARAERIIZ3510 D mTOR FHEHRDA LD
BASE72 - TS, FFEORBRUIIERIZ W TH , FFEFEZ FUE BT D AsR A%
(ZEPEFEHER SN AU T BT L C L FUBE DA M O S A o W 24 iR L
mTOR PHEFOM AL 72, EMHEHEEUN, T Ml T EMEO MRS 2 Hh s
T MBS S L ERD | FURBE T P EOWRMEIE N ISR D RIS THD | B i)
HEAEEIZS, mTOR FHESKIZZO B Ml sk - AT 52 L3 iES LT
WDT2D[149-151], by =a—V s BRI TR B MR S 2 ] 95
RS IND, AFEFNCIBNNTS, T RULREZ T AR ST D18 T 7
FERITHRE~ — I — DD SGEL | IBMHERESIS OISR BlEZ ST, /NEDOE R
Fif% B TR CIE, R AAD BREM A7 7L 10-15 ng/mL 23HERESILTERY
[152], > RULADMHPREN 15 ng/mL &2 5E A MERJREOSE N ELRHZ 4L
WESNTCOD[153], —H CEEOFTBMIITE T, BEEBEZEE KT HINEZD
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Y AR HEEMHEEEEL T 15 ng/mL 23EL CWODZ LA AL TVVA[154, 155], £2C
ASEBNZ I3 T D8 5-BAAE AL O BARMAYRELT 15 ng/mL ERREL TIRRET o7, 1B
BRAR G AT 27 0 DAL DGR ZT T Ty, (ER SIS DR EAER EREED 76
JORARN L ~NER LA, v a) AAOMHPRENA B LA LT, el AR TEIC
/NG R OV 258895 CYP3 A4 IZ& > TSN A Z LD FNHILTD[156], Z 7Y 2
AR O 7RIt CYP3ALG DFFE L7275, FZE D ICs fiElF 53 uM S TY 90 uM
EHRESILTVD[157], — T 7Y LA KN 7a AR O BHEEMHRREIXENE
AU 10 pg/mL, 180 pg/mL LFREL TNDIEND, BREFIZHITS CYP3A4 OFEIEA
12270l DAL T aRARY > D T RTRN EDREZ LD, EDTh, 7 aARY
VEGEHT 28280 e AAOREFA LR LES AR, PR ENGEIC -
HUT-b DRSNS, SHITITS a) AAD M AEE /B 5B 7a 2R D (i
TEREEL BB TQWOAZEE REIL, ZHO5E RITAFE AR BE TR A ) AL
2z DI FHIM HAERZ WO THONZILIZH D T D,

VI EARTE T, AR ERTO B R IZR 1 2185 TR B RAEL ., Sk
JEFEIEC BRE 570 F R O — A BN U, ZAUE, 7272 So 2o i SRR 8 | - 2
Doy 1 HAE L0150, Fo, BMEEHESUSIZ3 95 mTOR PR O H7-72 FlHeENE
g A IR N3y 5) o) | DR S 72 2 T TG ¥ e g N Sl e BT ol ek 10 i1 il R N G
SORRDIBE D TRUGEITIEN Db DEZE X D,
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Pk, MEZHZY  FBRRETHA T2 36T DI S BHEDE G722 T M OS2I
DIZO DGy FHEMFRIFEREOTRIR . M OJE s s A s LSz HHIE LT,
FPRBRE BT £2 R R SR D T AR M OVR | 7 & D ARG IV T SR i 7
AEATV, LU T Ofiama 572,

1R RS BE I RBIT H4 70 AAFEREIEEREER O D IR
* neutrophil gelatinase-associated lipocalin (NGAL)D A A4

IR AR % O S ISR L L TR WD TN DX IR AR, OB HEED IERD
fWhia i D E KR REE 72D, &0 AAFFRIEBIREIL, (RO B FEEDOZ
W EAECITIEZ AL L B AR BNV XU TND, & T BT, I
oAl % B LRI CRERE R A BRI, BMEB R EO A~ — I — LS Tn% 7 i
DT FRGFAZDWTIRF~DIRHEZHE LT, 470l AAFHFMEE EE L ZHS
T BEL WIS T BEE Tl A T 7 5L, JRFOD neutrophil gelatinase-associated
lipocalin (NGALYA &1p 3 3 FDNEEERIEBE BV CHERIZEEL RLUZ, £z,
receiver operating characteristics (ROC)fEHTIZ LD A97F D \AF~—T1— L TOH
ZRHMIL 7RG R, 27 a) AAFHFEMEE SR T RS L CL JRY NGAL 23ach A H
THHZENHBINET ST, SHIZITIRT NGAL JREEDHZ 70l ARG REERIEIC
X922 TRFRIEEE L COR ML ARSIz, ZOIHNZ, I EE B TR
NGAL JREARIE S HZET, 270l AADOIHFERZ2RWERE =21 7 ROEFUT I
DRI AT REL 72 DT LGN T HTENTET,

B ARTFBERBEIZBITS Methicillin-resistant  Staphylococcus
aureus (MRSA)EREEEDEHIZIE T cytochrome P450 (CYP)3AS &1
SO

B BB DO TRE i T DR A DHED—DIBYYENH D, FTEATF Y
MR (A R BR [ (Methicillin-resistant Staphylococcus aureus; MRSA)~EGE T 5L Hi
MRSA JRFREREL TR a~ AL U R EDPMESNLN, Soa~ A ATEDRWEREL
TUTUITEEREREEN L2, B R EE T, 5 T |mICh a3 IO Bk
REA R TS W AERIA A B RF O En D, Nra~v /T Ui REE A LD
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FERRMEDRD CTE Y, D728 U T TlII N\ a~ AT Offi % alRE7 2 ROBH T 57
DI, FHIBRAEITZI 235175 MRSA JBYWERED fElfitE2 b DR F A PRIR LT, s
JERIE IO B 5T DR TP RL-2 7Y AAD MA N 7L, MRSA #EZE
WA BT EZ R U=, FO7=0MICHT MRSA TEFRIROHE SR 2582 M IF K]
FAPRRUIRER, P ARXD/NENTFTMFLDY, /M &R O F1T5 CYP3AS Eix
FEREII T o1 TV VAR OZ LISV, FEOFTRMIFEETld CYP3AS*1
AL R O BE TIE, AV SONDVAZ INEEAZELHEL TRY, S a5s
NTAERE G E, X270l DA O 5 I DM EEIZI\ T CYP345* s 1%
TUZFF O BE T, HEHEUS K OVEGYE T OB DREIZ DUWTH faltEds m< i g x
AL BLNE LT,

HITE ARITALR BB 2B T DRSO TIE IS & 5 D ERIK -0

R

FHE A% DM a3 T 7 MO A B DI T BRE DO PR A AT HER
2ETH D, FEMEEUSIIEICRESE 5T 20BN TND 71l AADIRNERE
EEESH DR FATOWTEBBLRDLHR G- BRXE ATV, IMHIREZE L CQODIZE
BT AR UGN AL DIEFI N D7 avy, FHIMETIL, 777 MFEDH DD
FFORHEM S SO S RIE I B D LA EL TR E 1 To7-, KT oFLL-
SERFIZ SRR | ol RAFREE S EAATRERE L (0BT, S EL VBRI 72 B R D7
Z77 MNFO—E8LY total RNA ZAHHHL , ~A 707 AT ToT-fE S, 33 B 1232k
FEHEFSIEREI C B W TR EIZIREA 7R LT, F7= Gene ontology fi#AfTA1 To 7= G5, HifaD
AR AREA P G DB TR ICO LT D T DOBURTHEDOFEEEIZ OV T, Wik
M CRAE /R VRS-, OB A EEIZ DU T molecular score ZHH 35L&, 2k
TSN B W T BT EZ R L . SRR SIEZ AT LD FHILASS FTREMED R
RS,

VI b, AR EINE RO BRI 2B 58 n FRBA AL, St asOR
FEIEIZ B 203 FARRED — A BIONT LTz, ZHUL, 7 eE iR 583D
ST IIRETRVIED, 12 itk MRSA JRYYE N OV 70l LA FEME B RS 2 HIME 2T
- F2Wr I D7D DIRIEL R DN ST AU, AWFTERCRI, ARt
TR I DA B HFEDE G2 T K OZIN Z F D SRk il rIREE L, Falffy
B IR EOR UL FEERIZ [ T 7 R U720 LB 2 D,
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i) i

OV IR, AWFFENTERL THAATHEREE /2 DIEFRIE, THEFREA 0 E LT U K=
FERHEIARE A FER BdRIROIVIRE R DI EAR L ET, Fio, LR~ D
R O IE DL RS HFREA D E LT TR W B — 45
5%, TUNRREE S 8 B SR THRIEL £,

Fo W TIZH T ORI TS L TS 2 ME LI R R
WHZERE REF B HEEdR, SRR R i s, s E
bt Wl B WEEER, KR IE GERN, S R BhEG ORR A B IEONS
AR 72> CT B S EE E U R PR E e ) 24 BhZU TR
HELET,

Z LT, BB DN BRI ROFR I T i /1< 7E SV E L T2 iR = b B v
BERTAEIE - EAEANEL /NEANEE B R B, AR Ean GER. A s
—UE B EdE, & KT BhEL WONCEIREIEIRE ORI OIDEGHE L £,
F G ERUZBRL B EAR T HREA I F U7 R R =5 B b s R B
FT Bl TUNKFEFTEE AR R EEEZ, W ONT KIM-1 e HREEE 257
P = SRERETE L OFR SUERUICERL TE< O TS 2 #8iE £ L7 Harvard Medical
School/Brigham and Woman’s Hospital, Renal division, Joseph V. Bonventre 2%, Tkl [
18 L £,

SHIT, FRARIRIRDEUZ Z 1 1< TE SV E LT R R bR e AES b
R S, B2 SR e, Aoith SERE JoE. TDM == T iR EEAIE 2 ZH <
ESWEL 320 Jed, IR s BAEIIUOZLOTHEE-ZHEE2#E EL
SRR S0 B IR e SR A R E G, S ONS IR D — NS T W s L=k BT
it NE B B BAR R FhBE Gl FHISEHELET, o Mt
[ZOWT—bZHREHY , ZNE TRAFORUT TTESWELZAE AET 1t 7L
DOAEAVLFFEFREIC T S IESWEL - R KE Fh fF & 7L Bl EHR
e MO IR TEA TEERR L 72 DS DIFFE TIC T W /)38 LT R R P 5 v
BEsEARE B FE SpARICEFLRL P ET, 2L T JUNKRFETOEEE XX
TSR LTIV RFEFIIE Fel 21 B3l NN K FRBESE
FESRE I ORI L B £,

BARIZZR0ES D IR CE LB A 54 TIZED, TAERIOMIEATEZ )< A
SFORZ TLIES oA &, & L LT BRSO EGHO BEA R L CHFRE L £
R
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ELISA vk
R&D Systems (Minneapolis, MN)
NGAL, MCP-1, Osteopontin, Cystatin C

CMIC (Tokyo, Japan)
L-FABP

Medical & Biological Laboratories (Nagoya, Japan)
Interleukin-18

AdipoGen (Incheon, Korea)

Clusterin

R E S b
FEise
VT F =T AN a—

ZOMOFRIRL, TR LA V=,
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F1E EROE

[ 1] xl5e83 (AR
2010 4F: 8 H7°5 2013 4F 7 H ORI HCE R FEFH R IRlb el FARRE - RS EH T TF
g tiira i TSz 18 bl EORNEBFE DG A2 T —LRa s NIHASNT
HGEDOELIT 93 flaxtBl Uiz, ZOIBLLL FORRIMEREI > TREZEINLI=DE,
31 BIDBET —2% AT Z To7z, 7235 . AR LS KA R R - 50
J ORI e E OB B S O A&GRE S CIMEL =,
BrofFLvE
o INATED BRI TR A MHER AT B
o AN REIRIED S TS o R
o INRREYYEL MBS B G i
o REERICBENE I AR i TS R
o IREHERIBRE M B
o SMEEMEZEIS B
o IRRRICHUIECAFREGER 2 8 2 /0l AALISMNOBEK T AKT E2Wrs v B
o ZUul ARAOEG-EAHEL T Scr EICZEEAFRDH B (X271 AALSDJR
KRAVREIND) BE

[2] kl5e 3 (FFRERNEL

2011 = 6 A5 2012 4F 6 H DI R R =TT B Inbi kg AN T A7
T2 RLE LTS AAEFIREE T TSN BB DD A T — LRI NI
W THGEDELNIERIZ X RE LT, 2025, HHNUD ED TR CTOJRIRARE 4T
BRECE | AR EOTEREISD LN TETIRA 11 JEFIR AT RE LT, 728,
AMFZEU LRI PRSP GER, « 7550 B OV BB e DR B B O 7KGE A 15
THEHLT,

[3]RIRIADEER (FAES L

FHigR A 2002 7 aY) AR GBHAERT (% 1 B B) | 7% 7, 14 XUV 21 A B&5LE
EUIRIBRIRDBRINAAT T, IRIBIRIT, TS —RABET | BIREITWDEE IRy
IV VR VT, BTN ATREZ B Ay 7 O TERREIL -, 8182
HHIZ AKT SRS BRI T DU TR, SOITHTH% 28, 35, 42, 49, 58 H H LBk
U7, BRERU T2 PRER RIS o R B o iR A= 7 ) — = (Roche) K UM
PRGN RAVEE SRR ER IR AAR T (Roche) & A . JHIEDERTE T-80°CIZ TLRAF
L7z,
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[4] JRARIRDEER (R 2R

VAT FGF AT ACFRED A TSNDRTA O 544 3, 7, 14 H BARAELURIR
ROBREEAT T, FRIRIRIT, FRis—IRAEE T, S A Sy 7% VTR 7=,
BT IRIRIRI T 5 o RO Sy g R B EAlm 7 — R = (Roche) &k UM 7B il
VR L EARIRAAR T (Roche)Z %, JIEDERTECT-80°CIZ TERIFLTZ,

[S)RH A ~— T —REDHIE

55 1 B3] R4 ITHEC TR IR DB AEA T o T, IR ASA A~ — 1 —IREORIEIT
Mk ELISA v W TiTo72, KIM-1 OHIFEIZIE, Microsphere-based Luminex
XMAP technology (ZXVHEGEL7-HEASEATHL | Bio-plex (Bio-Rad)a VN THRIEAAT
ofc, Foy IREIVTF=UAHIEITR T AL T F = (Wako)z FV T Jaffé 1EIZX
DERHL, WELIS A~ — I —REITIRFP 7L T F = Al - CHIEAA To72,

[6] 227 00) L AGEFEIERS b E D i Ha v

ERARRAEAE, JERICH OGN SRR OFEE N O 5870 E O FARERIX, ST
JOL N2~ T P NUE LT, 270 DAHRMEEEEOZINL, TEES LIXE
PRHED MK E T2, BARIICIE 96 BFRILIPIC Ser fE2S 1.5 52 L EFL-85A%
AKI LU, BHSREIR T2 5 X o FIR O aiRerE s HERs N> 2 rml) L2ZAO# 5.
EAIRES DI EST Ser OB DRD NG S, 270 AAFFMEEEChHE
L=, F7-. 7514 35 B LIPS BHEREIR FASZRO BN 1= % AKI-free L L T4y
JHL 7=, #EE GFR (eGFR)EDHHHIILL FORA V=,

eGFR = 194*Age-0.278*Scr-1.094 (¥0.739, MDBE)

[7] 2 A7 FF L 3H R MR R E O W E

BRI, 1RO SNSRI OFE N O G- 872 8 OHANERIL, BT
FOVREART T TV LT, AT TF iR REEOZMIL, Scr fEiL BUN
DEAUIZEO T T, FeG-ATEHEL T Ser BN 1.5 520 EH L3 BUN 73 20 mg/dL %
RIS BV AT T7F R MER RS U, BBl T—Ed AKL SIS
DSTHIEFNEI 1 BIO I T o772 AKI LB RS CO R A% AKL (HEL T
YL,

[8) i HighT

M FERA B ZDOMEIZIX Prism version 5.02 (GraphPad)% VM7=, SR LI
Mann-Whitney U #iiE £7-13 Kruskal-Wallis #iE 511772, BT 2V —ZHUT WL x
FREHLLIX Fisher’s exact MREIZID LU=, fESEFEMIE Kaplan-Meier {5ICHDX,
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log-rank fREZETT-72, ROC FENTIZIIT D A 7EDHE X Youden Index % V=
[158], F 7205, 1-RFELEE (FGMEER) SIREE (BiHER) LOZEAFHRL | TSR KSR
HFD~— I —Dfa% T " A 7EE L TR LT, 728, AEKHET 5%E LT,

B EBROE

QESE 3585

2004 4F 7 H7°5 2011 4F 6 H ORI R FE S R IRb e FARRE - BhEs EH T TF
figde A i TSz 18 bl EORNBFE DG A2 7 — LR MNIHASNT
HEEORFHIE 191 Bl NEDORF—Z%t 5L U, MEASE A ER] & O EE G
I, SN IR M OIEFIE B2 D7D BRINL TS, 7235, ARFFEITRTHR K
FIEFIIICRL - B S OV R E O i B 2 O7&RE S THEMLIZ,

(2] CYP345 s FZMOHE

BAEERNZS T 7 NFO—H R OV e = b NGO — AR U 72, BRI 7R
ZRET T A AL, MAgNAPure LC DNA Isolation kit I (Roche)t, L</Z AllPrep DNA/RNA
Mini kit (Quiagen)% JH NT% /. DNA A HEEL7-, BEEL7-5 /. DNA ZHW T,
PCR-RFLP (PCR-restriction fragment length polymorphism)iZ% iV Y C CYP3A45 1850
HIEZATST,

[3] BB ROUEL BE DT

ERARAEAE, 1AL OO BEE FULXE 07 LB 72, MRSA {53
FERHOE I, BhENE 40 HORIC N avA b IET A a7y 7= 2k 53T
WD E - THIBIL 72, MRSA 1R G-/ 88 % MRSA B, & 5-8107270
ST f8E % Control BEL LT, F7o, 777 DO RESIT GRWR ZHAELL THHAL, 0.8%LA
DT TTNVEBRSIVIIER A large size FE. 0.8% AT D777 M ARSI ILIIERIZ
small size BEE LTz,

[4) #27a)) 2R HEEORIE

IRk 70l AAZ M DIERNC Mz TR Tz, #2773 AAMPEEEL, 2004 4F 7
A5 2009 4F 3 HOREIE MEIA (microparticle enzyme-linked immunoassay)iZiZJd> T
(IMx; Abbott), 2009 4F 4 H LAREIE CLIA (chemiluminescent enzyme immunoassay)i£(Z o
T (ARCHITECT; Abbott)HIE L7z, %21l LADF G5B T P EE OISR Rl o,
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e 2 WRENENT 7 AN 10-15 ng/mL, ZD7% 2 ML 10 ng/mL Kk, ZH LARIE 5-7
ng/mL OFPAUNELINFAF L=,

(5] Mgt

HeR A B 22D BEIZIE Prism version 5.02 (GraphPad)% AV =, 773V —Z28502>
VTl unpaired #E . x 2 F7Ed U< Fisher’s exact MiEIC L0 FLig L7z, & 271l AA LML
JREEV repeated measures ANOVA IZED EHGAA TS T, ffEZ Ml Kaplan-Meier {2125
DX, logrank MREATTo7z, ZAEBMNT CIIRT AT 4o Z[EIFHIZEY, MRSA TR
D HEENE DAL DRHELZ TN, 7235, A EAKEEL 5%EL THTo7,

FBIE SEBROER

[1] %585

1999 4 1 H7°5 2012 4F 4 H ORI R R A S R IRb e FARRE - R EH T TF
NS ET A A TS AV T= NRIEBI DY S | A2 T 4 — LR a2 MIEE DSV TR ANEZ 3R
A DAGEDFOITZ 2145 e N DR F—2 5t Rl LTz, ZDH5, itk 2 B RILANIZIH
AR XD BRSO SIS iU T 22 SEBZ SRS (ACR)BE, fEfESOit iy
JESFIEL 2372 1 EBIE RO B (Contro)BEEL THRALTZ, SHICEBEZNZ N
5., YRR F ORI T DIEFIOM I GO ETRL ., 6 (12 JERF]) 2T g L=, 72
SSNIVIN | e | NE S e 221 e SR Pt e ) O Rt i D = S B ERY i S = BN it
I CERML-

[2] % 27a) LA R EEDOWIE

IRty ) AAZ M DIERNC Mz TR Tz, #2703 AAMTEEET, 2004 4F 7
A5 2009 4F 3 HOREIE MEIA (microparticle enzyme-linked immunoassay)iZiZJd> T
(IMx; Abbott), 2009 4F 4 H LAREIE CLIA (chemiluminescent enzyme immunoassay)i£(Z o
T (ARCHITECT; Abbott)HIE L7z, %2l LADF 5B T P EE OISR Rl o,
L% 2 RN 78 10-15 ng/mL., Z 0% 2 #RIE 10 ng/mL Riifi, ZHULAREIE 5-7
ng/mL OFPHIZUNED I ZFHEIL =,

[3] AR RERR O ERE K O total RNA OOfhiH

TRHREMRA RIS VD7 T 7 MITO—H8 (2 mm ) ZIEEL 72, BREUEAZIZiRIA
ERANRIEHH L T OE-80CIC THEMIEATE TRAFELT, SRR ATHERESY AllPrep
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DNA/RNA Mini Kit (Qiagen)% VT total RNA AL 7=, £55417- total RNA % 2100
Bioanalyzer (Agilent)Z FHV Y CUARY —2 RNA ELZR K& O RNA Integrity Number (280 50E
MERAA T T,

[4] 155585 cRNA DAER K ONATVE A B —Ta

v br—/L& & 45015 probes 2L E X417 Whole Human Genome 74"J= DNA ~-A17
a7 A%k (Agilentyd VY, Agilent tEOFRET D FNEIZHES THTo 72, FFAARRL ORI
L 7= total RNA Z##%L1L C. Quick Amp Labeling Kit (Agilent)Z i\ YT Cyanine-3 (250t
JEAZFRL 7= cCRNA ZAERLL T2, #Zk cRNA 1 pg ZWrh{bLi=%. 65°C, 17 R A7 V4
A B —Tarw 1ol itk 7L A% 35 . DNA Microarray Scanner (Agilent)% U
Tl LTz, £551U7-Hif8) 5 Feature Extraction Software (Agilent)z FHVNCTEMELL
7o

[5] 7 —%fEtr

ARA=DAF ATV EDNTZ VT T, RREE O CEEBROIEE 1T 72,
Control #£& ACR FEE D% paired t FREIZID HEHLL T, p A 0.01 Z FEID8E 74l
H U 72, Gene ontology f# #T |Z & DAVID Bioinfomatics Resources 6.7 (URL:
https:/david.nciferf.gov/) [159, 1601 FHV 7=,

[6]V7 /L% 12 PCR

FHREEED s~ L 7= total RNA Z£#11 21T, Random Primer W TNZ Superscript 1T i#i55-
Fesaz O CHRERSE TV, D% RNase H 4LBHZ1T-7z, 1554172 single strand
DNA % RT-PCR 5% mRNA FERHIC V-, PCR IV T I~ —155 3 =
%5 2 i Table I-3.127%9,

(7] 3 HiEdT

HeAH A B 22D BEIZIE Prism version 5.02 (GraphPad)% AV =, 773V —Z28502>
VT unpaired ¢ ARE, x 2 HRED LL 1T Fisher’s exact FREIC LV ELREL 72, mRNA FEHI &
& O¥ molecular score D LEEEEIZ1E Mann-Whitney U #7EZ V=, 7235, AEKUET 5%E
L7275
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