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Changes of Mouse Alveolar Epithelial Cells by Diesel Exhaust
Gas Inhalation Exposure in Electron Micrograph

Ying-Ji Li', Masao Sugamata’, Ken Takeda® and Tomoyuki Kawada'

'Department of Hygiene and Public Health, Nippon Medical School

*Tochigi Institute of Clinical Pathology

*Faculty of Pharmaceutical Sciences, Sanyo-Onoda City University

K1 avha— i

74 —¥NVHEA A (DE, Diesel Exhaust) 2 FhTw
5¥¥ (DEP, Diesel Exhaust Particles) ®K#R/-ZE R
IR IR (PMes) T D, MEIZ IR
FRWE (PMo) TH b, RFEIVNS VI SN0 B
CETADRTWV. bhvbiud, C57BL/6] ¥ A% W,
o bo— Vit (55722450, DE RS (DEP P 1 mg/
m’) Zi%E L, DE W ABREE ATV, BEEE 4 08 H IR
ZERILL, FEMHIC X 2 HiHIER ORI D W Tl
L7z, R1TiE, 2 = EEoliiffko I BTk L

Wz RS, Mg Fay By 7 &L PR EAHE
WExA L7727 AT K7 14— (lamellar body) A& 515,

T ATRT A4 = OEREEEWETH LMY —7 7274
VEAEAENS. K2 T, DEBZEEOMMEO 1A
Wil Lz R, 3> ha—VBEE KL, $2A5K
TA—DOWHLPRIEEBNENAED LN, T X TFK
Ty —DEWHREASNS. 72, il LB 7 R
=Y 2AZRBETHHREASONS. BIIAL, WAL
35 72D AR S 1L (irregular-condensed chromatin

MHESE ¢ T113-8602 BRSO T-BAAR 1-5-5  HAERLR AR A Y. - AR BEA Y

Email: li-yingji@nms.ac.jp
Journal Website (http://www2.nms.ac.jp/jmanms/)
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and nuclear fragmentation), MO > Xa— 7D
ICZHHIEDZEE (crescent-shaped spaces, CSS) A3Ei%E
END. CSSHRIZTE M= A %25 XTI
BUILHMBEOR D ICHNL Z 3G ShTwss TR
P =Y ADFEINTWSEO, MBoE (HE2E

E1 =¥ bu— VO IR R (Type
D) 2R3, MBEBEEHOMIEIZT X T KT 4 — (TH—
Ay FR) EIbary Y7 BomiE) sashs.
X 2 DE MEZEEOMiRRE D 11 BT -2k (Type II)

X

1. Cross PC, Mercer KL: Cell and Tissue Ultrastructure.
1993; pp 314-315, W.H. Freeman and Company, New
York.

2. Thara T, Yamamoto T, Sugamata M, Okumura H,
Ueno Y: The process of ultrastructural changes from

A 22T OHWHIZHEE L. in vitro fFFEIC B W T,
DEP I LA LV AERICE VTR =Y A2 5% T A
ZENMEESNTE Y, REFRICBWTYH, DE WAL
TIZXY, Wi EZMEOT RN =Y ADFEINL L
AR S 7.

ERT. TATRT 4 — OB (RWRE), BLOE
OWRAL (%), ZHHEOZRE (CSS, HWEH) 7 &l
Ha LR fiia o 78 v —3 X (Apo) %R 2 H7 iLsEigg
ENB. L lumen (MilalE)

nuclei to apoptotic body. Virchows Arch 1998; 433:
443-447.

3. Tseng CY, Wang JS, Chao MW: Causation by diesel
exhaust particles of endothelial dysfunctions in
cytotoxicity, pro-inflammation, permeability, and
apoptosis induced by ROS generation. Cardiovasc
Toxicol 2017; 17: 384-392.
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An Overview for Possible Mechanisms Governing Stress-induced Microglial Activation

Shuei Sugama and Yoshihiko Kakinuma
Department of Physiology, Nippon Medical School

Abstract

Stress has been well documented to bring about various clinical disorders, ranging from
neurodegeneration, as seen in such conditions as Parkinson disease and Alzheimer disease, to
metabolic disorders, including diabetes mellitus. It is also known that dysregulation of immune
responses in the brain is closely linked to clinical disorders. In fact, it is accepted that stress
associated with daily activities, be it good or not, can affect immunity as well as general health.
However, the effects of stress on immune functions, especially brain immune cells, are not fully
understood. As for immune cells, three types of glial cells contribute mainly to brain immunity:
astrocytes, oligodendrocytes, and microglia. Microglia differ from the others in several aspects:
first, they have a monocyte lineage; and second, they originate from the mesoderm, while
astrocytes and oligodendrocytes, like neuronal cells, originate from the ectoderm. Thus,
microglia are considered to be the central player in exerting immune functions in the brain. In
this review, we describe the microglial responses induced by various kinds of stress and
propose a possible mechanism by which stress induces microglial activation.
(HARBEFRFE SRS 2019; 15: 96-105)

Key words: stress, microglia, glucocorticoids, noradrenaline, beta blocker
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WL, ARIOREMEEIO A% 59, MAYTGE), EH),
Ha, R, IER, RENRE R A RIEEI R RS L
TWwWh. LALAAS, WIS IGR % 0B 2
THZEPPSNI o TELDIZKEEDZ &
THbH. TOL)BRBEOHERITIE, IICIZHMER,
B, T MilEZ & DORMEEMEATEEL v wn
AT ENHHLEESOLN TS, KR GIEMLI T -

% - HFHERI (Blood-Brain  Barrier, #Fr BBB) %
WBTE WD, WIS REMRITFAEL 2 nwE S
ZAEZLBNTW, L Lads, B Tld% o BBB
OEBEDPMEPOENIZL o THEIRSL Z &I
Lo, KWMOREMIBIMAIEA L RKIEL T Xk
ZLTwB VI HMELHTWS. 20X ) IR
PERIDSIEAE L 2 WIKIZ B W T, Zofb Y & LTH
EVEMZF o TWwWADD, 3702 7THITH 5.
WAz, E7 A eSA N, FYTFY Vg
ko 2707 ) T oM 5725, I/
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7Y TN EEMIL E L CEELAZHZH S T
5. 370707 e EL ST, HERH K
(Monocyte) THA. Tz, I7uZ ) TIXmiE
RARMEIEMB LR UL, PHREHRR (Mesoderm)
THAH. ZOH, AV IFyFudf e T7A M
T4 M, AR EFE L <, AHRZER KR (Ectoderm)
Thb. HoT, 3707 T7H, BNIZBWTERM
RIEMBICRDIEVE TR 5.

3707 TIF19324E12, AL ¥ OMRIE G
% Del Rio-Hortega IZ & o TR I N/2% BN
LD 10% (B L, EOTEREMZELIZ S 4 F 3 v
7 CThAH. I r7ar ) TIZIEHEILIRE TIZ/ S Wil
fafk, MEWZEELHET L5, ML TL % LHlla
HREBKRL, 2RI RFL s, 2613, H s’
ML, TA—NNREET S, ZoOWHMALIE, B
(Ischemia), {865 (Injury), ##EUIET (Axotomy),
HiW e # (Toxic substance) % EIWCX > TH&
3™ {EHbL7-3 2727 71k, IL-1B, IL-
6, TNFo 7 EORIEWS 4 b h 4 v &25w L, Mt
B ERCER S 277, 20 X 9 e REMRERNIZ
ML B & MENn 5. xFIRAC, 1IL4, IL-10, TGFB %
EOPIIER T A M A A v ESW L, MERAEEN I
M3 55013 M2 EIFIENS. fE-> T, MREREERN
WZE DI MLEITH D, MFEIRENICEH < 01F M2
HWThbEEZOLND., BEDBEREWIHEDHIZ,
DAMPs (Damage-associated molecular pattern
molecules) DFFFEDNH 5. DAMPs & i H GG -
MR O SN0 THEETH Y, 98 US DREHE
WS35 3 hs. FEEANE &AKCGTOSNS
2%, ZoOH T, PRXs(Peroxiredoxins), HMGBI1 (High-
mobility-group box1), S100A8/A9 7% & @ & 1 ¥
DAMPs 2’ iND~< 2707 7 —2 - 3707 7IZ
Lo T AENIIEZIHIT L E0H) T LG ho
TETVD. L, ARV I Y —ZHBETH D
MSR1 OREFIZ & o THRAFEP DS A = IHHERL TW
5 EDIRENT. TOXHIT, NI HhRERE g
WITER, MRERENTER O3 FH ORI # D S h
TWwW5.

WAL L7z 7207 71364 WEBICES 352
EDHE s Nz BIZE D oY, ROk B,
HPE” OHBEZES, BAEEREY, 7 a— Ik
T 1 Y S ORI S0 1 R 0 1| AR S
e ERBITHN5.

BIRWZ &2, 4, AMLVAIREEIZ0TY
TSN D DOD0H b, A FL ALV
SAX 1930 4R F ¥ ANy X -2 ) T (Hans
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Selye) (X o TWDTIRIBENZ. ) i, [A b
VAL IEHROHEHEDESWTDH 5 (Stress s
essentially the rate of wear and tear in the body) |
LR, A PLRARERZFIESEZTIDOEZA ML Y
#— (Stressor) EFFAZE AMRIZBIFBA ML R
RRIZ BT, R E— F 3 fh—g B B2 B o HPA il
L, RIBMEERDOIHALDAE T A Z NG o T b
(BE1). ZOREMFEROWEALEZI S I L7200
74 IVF— -+ Fx /v (Walter B. Cannon) TH 5.

Cannon I&, A ML ARG O T3 -7
IVAERATHILEMOTRAL, 20V —2 ()
BEIETHLIEZW LML, A ML R,

HHAE (LC) T/ V7 FLFU U g sh (K2),

N DR, SURTH, UK, KMEHE, $hktlo
FARICHN R SN TS NG, £LT, Ens
PN BB HEAET 53707 ) 7T ERY T & 912
EREMETIEIHLNIC R sTWVE, 2D LD
W2, TRLFY Y, 2T FLFY) vk EOs8k
SBEEOMRZEWE, F LV aavFasf F(a
VFV =), aVFazxray) REDN, AL A
DOMFERE (3770 7) IKHS5TLEWH) T L
ORI TETNS., ARTIE, FELHIZAML
AMI T TIZED L) HEEERITTO»rE W
HIRIZEAL, B E Tl SN ERANL, £
DIFEMHAL A /1 = X LI W ZINA 5.

1. AL Z2EXI7ATY7EMAE

2MXPLZ

707 THUMRERIEICES T 5w 2 e
2000 4FEH X D IS TR0 7285, AL AE IO
7T OBEFRIZO W THE A S 7z D13 2005 45 L
EThs. I7ur) 7IidmEEZsiila e LCBREW
GREENCHET Y, BAED X ) Ik A RRRBICES T 5
EVIHRFERZMON T Ao, A PL AL
70 7)) TIEWALIZEI LT 2007 4R 1230 O s 3
HENTWA®, Frank 51 SD 7 v + (34 At
A ® Sprague-Dawley rats) ZH\WTC, 74 VT avy
7 + A b L A (Inescapable shock, 1.6mA, 58, 100
| i L7z, 2O, 513 E CA3 #i,
BRI (Dentate gyrus) (2BW T MHC II Btk ol
feodma R L7z, o MHC 11 BPEMREiE Thal
koI 72a 7)) 7 CTho722 —), GFAP VD
TA MBS A MIEILERE Rd o7, AL, CDIl
bIZA MLV Ao THML T aho/z&#Hik L
7o Mk (EHE) ok, WMNOHEEE S HIZRT, 3
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| BETH

BB RE

A\ 4
aJLFYV—IL(AN) JILFZRLF> (NA)
JJLFaARTAY (EEHEEE)

X1
A b L ARREEAL S 5 AR & AR M — T mAA—RIE R (HPA)
EORY. WM VT F L) CAEANTEL LSRR 5 S VT B LY
YEGWT S, HPAMITIIRIBREORKE L) ZvaanFa g R0

INb.
NH2 I\f H2 l\‘l H2
C‘H-COOH CH-COOH CH-COOH
CH2 Phenylalanine CH2 Tyrosine CH2
Hydroxylase Hydroxylase
(PAH) (TH) Dopa
ﬁ ﬁ Dihydgxy
HO phenylalanine
OH OH
. . Dopa
Phenylalanine Tyrosine Decarboxylase
(DDC)
I\f H-CH3 l\f H2 NH2
C‘HZ C‘HZ C‘HZ
HC-OH HC-OH CL|2
- <
HO Phenylethanolamine-N HQ DA HO
-methyltransferase P-hydroxylase
OH  onmr) OH (DBH) OH
Adrenaline (A) Noradrenaline (NA) Dopamine (DA)
Dihydroxy-ethylamine
[ 2
HFATI VAR ERT. B, F=XI VRS DBHICL T/ VT FLFY YIEH
SNBHEHZRT.

ARAOFAD Wistar 7 v b O, BUKETE, BLUK 22 BT 5 0X-42 B3tk (CD11bHIY) o3Iz a2y
T2 4T, WHEAKA ML A (Restraint Water 7RO AL (ERAL) % Wl L7227 Bk 2
Immersion Stress, A ML A +{FKA ML R, 2 L, —HIEMA b L2327 a ) 7Tk, A b L AFAL
W) 2B L7z, ZOM%R, FHE SOOI T, BEERLINIOEEZ BN BTS¢ T
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Vot INLOERIIEELREL S5 272 2F 0,
37027 TIHEHAEAS A b L ZRIET 1 BRI DA &
HICHRZ o722 82k D, RISKER2SBEER DL E D 2
P OEHGE BN VF aATFa Y EDRIVE Y
TlE R, 2FS% R TR EYRIC X A6
WAREEN205TH D, Tz, bl 270
7 ) 73, IL-1B, IL-6, iNOS ® mRNA 3 % £
THB57, EDI (phagocytic marker), OX-6 (MHC
II marker) 34 7% LD BEETH 72, TDLHI,
SREIN 2 WAL & I~ — ) — DTEHEDVE LT B
Rl o572 Frank 5O TIE CD11b OB A&
Cedro/z2s, MHC L oO¥NAadhsEWV)HEET
otz FEWIZ, FH ST 0X42 (CD11b) Btk
Mfa OB %8, MHC ILidkatte Lz, 2o
THMZOHREIIBNTIZ s TIHEALD 8y —
WCHEERD Y, 3702 T boeRERET S
DEFWHZREZ AL H o7 FHSIZCDID k3
a7 ) 7 oM RIL (MHCII &), Frank 5
& MHCI BpPEfila o 1381 (CD11b ¥m7z L) %, A
MLRICE DI 707 7HEM LWL L Lz
LTHhAH. LaL, MHCH ML E, ZD %O
RIZBWT, B ML ZAEFVICBWTH B #®
HEENTHEY?, A PLARICXEAIZ0uyy) 7
b LCTMHCII 2 WD Z &I LT, FH
SIIMGEDO DB B LEZ TwbH, 2@ MHCI X
ISR, AR R LPS 7 & 0 44 G & T
BeasZ L 3WMESNTwas AA ML ALY
D X9 BIFBYMERIFC BV Cid MHC 1T B Efiig o
WL, ZOBOERIZBWTHHERBR TV,
XoT, FHELHIX, ZOWMHEOFEERROMEIZON
T, EBRFERLHYHOMENEG L TwiboL
%mTé.wfﬂKLf%,:ngwﬁ BEPEA T
A X BTN R EEL 2 MG Lm0 b DTH
% t%” STV B3,

BHEZ ML X

ANLVRIZE B I 7u 7)) TiEMALIZ A AT
Lol BUEA ML AZHWTRMIZIZarY
7 O MG L 72D, Nair 5 OWZETH H¥. Nair
51, C57BL/6 <7 AIZ—H 6 B 2 + L &
ZEML, ThE 15 HERTITo 72, ZORR, %
HIZA ML BG4 HEMBRIZI 70277y 75D
TAHIEERM L &512, 2o3Izaz) 7Hm
i, MfoavFazrary bV EMHELTWe.
éeu,ﬁ&:w%:z%my%ﬁm<mmgmm
1,400 pg/kg/day \ZHHY) (@M LG L2#R, 3

99

yaz) TEIIWmML, sdoplE L &5
12, MK-801 (NMDA receptor antagonist) ##%5-3
L&, Izuz) TN I 2oy %
I, 51 NMDA 254033 7 u 7)) 785
LCwa a7z 2518, KEMEA ML AL
£330 7O EMEETAMEDITON
72. Kwon H5IZICR~ 7 A% HWT, 1 H 2KEOH
WA ML A (Immobilization stress) % 4 Ha#ifi L T
fam L7z, FOMRE, ok, WE CAL g, M
HRIZOX42 D 3 7 a7 ) 7 oG AL % i L
2 F A o, A ML RICKSILIB oMY
o TWn7zs, ZORIUII 7 a7 ) 7 Tldk iRk
ML TH B &G L7

BYEA ML RIZEE I 70 7)) TR E JLE
L72®i% Tynan 5 O#HETH A, #EH1ESD 7 v b
ZMH v, TH2HE o R A2 b L 2 (103097
Unpredictable restraint stress) % 2 JF L 7.
A ML ARG A E UCRMBE, A,
ZAk, SURTE, Wkt w5, OIREE, e
HZH o 5 MOFIRBRRS Nz ZORKR, KK
B, MIAERE, MRS, RS, ORI TAHEICR
707 7RI L 72Y. FOEBICB W TIIIEE
BIC b2 bR L7z fHL, MHCI Z&METH - 72
T, 3707 7HEORERIZOWT, Ki67 Bk
MBI ZfLE RS, MlesRIci s b0 TR
<, CD11b FHABOBEIMIZ L 2 b DTH S Lk
fFirohz. 2512, FUAZERT 225, Hinwood 5
EAPLVAFHEZEZTEEA ML AR Z #iE L
7. 51ESD T v b (350~450g) W, 1H
6 KEI DA A b L A% 21 HIAMT L7z, B BE AT R
B (Prefrontal cortex) (ZC, 327027 OLERN
KRR Sz 1), 22 TH MHC II, CD68,
Caspase-3, TUNEL 7 & SIEFT RIZEMETH - 7.
WoiE, MEEEICBILZ0I 707 7L
FRENICEETLLDEEZ, I A7) Y (3
saz ) THHIBER) Rix5 L. EIRENC &
2, I 7 u 7)) TIALEG & R DAT(Delayed
alternating T-maze performance) (2 CailEJIDek
WHR LN ZoOEEE I, Hinwood Hix A M L

&5 3I7a7) PG RET), SRR IS
532530 LELTVS

BYEA ML RAE LT, ZOMOTFLEHTHZED
HRENTWSL, Wang biE, SDI vy b2 HWT, 9
FH DA b LA ORIPHIBR, IR, GRS oz,
B, B IR, REDKEK, W, 77 v a0k %
I V& LT 12 EBEM L7 Liu 51, C57BL/6 <

o
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Acute stress

KRB BERE
;Nwdrena"ne) CORT (Corticosterone)
AR (ﬁARl CORT-R
MG ? MGHlIFlE  MGiEH1E MGHHIE MG;EH#1E

X3
APLRIZEBI 70 7)) TIRHAL A 7 = X AI2H
L. AiaCho =iz T,

T ARHNT, 2HOWER ML A% 7 HEAMNL
725 ZofER, BiE TS, #%E TRk TE
NZENI 70 7)) TR S 7z, WiE O
IZBWT, WLz ar )72 042
THHI L7z & 2 a, BRER S SNz L i L
7. Z0EHIE, BEAMLRAZBWTYH, 3707
) TIEHEALAR SN TV .

BREMX ML X

3707 TIHEHAEANOREIIEEEO b DDAk
LA ES BN EDhoTETW D, TR
RNIZW AL EICREEASA P L RIS NS &, JEEH
BN L7212, 9 D, e deiiE, HEE, RS,
AR B e R & RIS 2 H A& ERT
BB M N T/, ZOMICEH L, Dis-
Chaves & (3% L 72 C56BL/6 <~ 7 A2, 4% 12 H
H2 O ML TOM, 45 MO EA ML 2% —H 3
L, ZowBEmEt Lz ToErotih
TeAFA A 4 B HICEE L /2R C, LPS (5 mg/kg)
G L7.. FEBTlE, O3y ba—iE (CTRL),
QBRI A L A% Z1F 728 (Prenatal RS), G
BHIA ML A3 LPS #e 5.8 (LPS), @Wls 2
ANV RA%ZTLPS %58 (Prenatal RS+LPS),
WA S IVREIAINZ Sz, ZofEE, dEE Kb
BV, @BETOICHARI Z7u27) 7 O R
Hitfz. 51T, FEFITHEW I 7 a7 ) TIEHEALDSEE
D HNT-DIZOBETH - 72%. F O, il T TNFa,
IL6, TLR4 (Toll-like receptor 4) 2%, WEIZB VT
GOELY, ABICEA LA 2SN/ 1L,
QOB LOBOLBIZBWT, A EAIIROAE
Motz TZTHEHSNANIE, Prenatal RSICL -
TLPS B CRIESULAIER L 72 THAHH. €D
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ML, EELZF29A L7281, WU &9 ICEYE
WCREB LA, ZOEEENML 2D L xR
LTw5. ZdOfll, Dis-Chaves & D5 DIE N 72
ML, I7ur ) 7 RBREMICE DIHE L TR L
TR H D, WMo, TEHRGELZ F LR 5%
MALECL IO, 1L, IV, VIIZHEL TWwE. 20
SRR, FHEoEGVIE, @, @, @, O
MECTIEHEAL DT8R K 7 B 2 & 2SS S ™,

2. JhaaniFaq4 KNiEIoasy 7iEkbs
MDD ?

JINaAaNFASRNICEBZ IO 7IeER

HsZIzar) 7A7VaavFal FeRE
PHTAIEREX LD, Irury) TE - B
LICBS- 35 2 E2RMWICHE L TWVEY. Z0ik,
FVvaalFas FICBET 5783 EA TN S, BUE
FTHETAH, TOFRIIKREL DT 6 TY
bH., —DlF, FvaanFaf FR3Izus) 7l
54 2 EBE IR 5 L WIFTRTH S (K 3).
b9 —HiE, FNTINF T4 RHEZFORRERS %
HIHIT 22 0nS DTH 5.

9, REHICOVTE DD OFREMET L TA
%. Dinkel 5%, SDF v b2HWT, 74 =V
FoTEEINZEICH Lo VvaarvFasf N
ODVER MG L7z, ZOEBREETH LM, 1EHIET v
b2 30D NV—=F25)7:. Qary ra—) 7 —
7, QEEHEEB VI INF AL RN —T,
@ZnvaanFad FEGI7V—TThb. Bz
LIz, ZFvaanFaf FE5ICkoT, HEk <7
o7 y—, EREK FLTIZus) THREZORE
WAICBWTHEMEZ R LA, SSHICHKENS &1
X, KIEMEH A S A4 2 TH D IL-lo, IL-1B, TNFo
BENEBICEREZRLEY. ZoOKEE—HT5D
®» & LT, McPherson 5D #4553 5. McPherson
LI, EMEMBEZERL T, AU f=v@e
FvaanFad Fes5 L CHBRE 21772 €
DOFEFR, FVvaanFaqg FHPTNFa, ILIBZGED
FIEME Y — A — oWz kR Lz 85 L Tw
57,

JAANFASLNIZEBZI 70T 7

HbHid, H#EIZ7us7)72HwC, Fraan
FaA4 K (avFazrsyuay), IxrF0aFadg
FOEHZRRTWAS. KL, I7v7Y 7Hll
DI A4 X (Cell Size), JEAPAE (Perimeter) &l L,
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INFARATUNILY I 70 s T OILREEN
{LZRMICEBLTWS, 512, fiiMeicmz, 3
7 a7 ) 7 OEFHEEDIIH B A LT wizAs, yians
x5 a3 (RU384’6) I TEDERIHEELZS
LRZ, aVvFaATusilibIzus) Tk
L IHWER 2 5 22 L 725,

FHOIL, in vivo EEHWT, FvaanFa
A FERERE Lz, 9, Zvaanvsadf Fofk
MB35 HWT, Wistar 5 v b % W CHIEHH
Bl (Adrenalectomy) %47\, A b L ABfFEER%
fio7z. @ay tu— 27— (Sham ope }tif7)
@ADX 7 Vv — 7 (Adrenelectomy #ff Jiti 17) ®ADX
+CORT 7 )V — 7 (Adrenelectomy #, #&I1Taw
FARTU W) O IFIHT, WHEERKA ML
A% 2 WA L, 5 & BUR T S8 2 Mg L 7=,
ZORE, OXAA2 I 70z 73, BET
HOFNIZBVWTHQT—FH{HEEERL, @07
V=71, @O LI ErERICHRI Sz 256
2, 2ZTIX0X-6 (MHC II) BitEfiiEss, @& @0
TN—=TIZOHRBHENT. TORELY, FEHHIE
AMVLAEI 7 a7 ) TR EIC BT vaa T
a4 FIFEHIICIER T2 2 L2 MG L2 2o
Bix, ShITRBIRTWwWArsvaanrFasf Fo
SEREPIHI P2 FF L 725

JhaairFaa 8y oa07 ) 7ICHRT 31ER
EHETH DI EED

IRFTTNVaANFIAL PRI rary) TiEHL
ZIRAET B, B D VIEHIT 2 FHOWH DAL L T
&7z, T, ¥, —AFPETAIOLILPEISL
DTHHHI P LTOFmHEMNT S, 1) 5, 7
VA NF A FOVEHIZBIT BIREREETH 5.
MacPherson S, Z VI a)vF a4 FIiZk 2 REN
HIDS BRI 22 LB R LTS, OF
D, 02uM 2°5 06 uM & W) KEEICBWT V2
IVF a4 FEIREWET A A v oBEZIEIL
7. L, =Tl 1uMOEBETIEIIALD
FIEETA M A CoORBEREL. ORI,
A TNTF T4 FHKHREE T H VL SIEIH %2 7R
L, HRETHIVTRIEMRMEL T 5 &\ )RR
ZoRlg L72Y S, Ao idavFaArua r 100
nM (01pM) TIZuaZ) 7HHElZ2HE L Tw5S.
(2) Wiz, 37ur7y7HilaE 7 vaanvFasf Fig
b TUELTBLL DY, TREHBTUHLCTE
DA, &) Priming i dsdH 5 (BAEH?E DX
%). Frank 5i%, 37927 7IZLPS # 2 5 HilZ
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FNVIAANFIA FERMT 52, H5VIEERITEHMN
FTELONT, TOREVPFEICRLIEEZRMBLE. ©
F0, LPSkOEicrvaansFas Fe@imL <
B ERIEMSEESTZOIIZR L, LPS X Y #BIZ%HM
T 5 ESIEDHIH S N FORHE LT, I
FVaanFaqd FIZHRMT % & Tolllike 5 75 &
(TLR) DSEBLLTL 52 EA3E 2 bz, I,
LPS X 0 IS N$ A E 7V aanFaf FiZi
TEHZRL TV,

3. JIWFRLFURI/ATITEMEE
i IEE D ?

JNWTRLFUICEE I OTY) 7iEMHLRERS

IzurzY 7o, B7 FLFY YZEAE (AR) %
BELTBYE, VT FLFY Y, TRLFY U
LEEI Z7F VI L TWwWE EEZBNS. 7T RL
FY 2B (AR) @ Ligand &/ V7 FLFY >,
7 RNLFY) YWETH LD, BWAICBIT AT E
AERI VT FLFY Y ThD, 266 TIEHLI
Ligand £ £ 2 6N 5. —F, J VT FLFY Uy»b
7 KL F 9 vy~ ZEHEETD D
Phenylethanolamine N-methyltransferase (PNMT)
DR TR CTHRIE S TwW 5", PNMT 46 F T4
W7 FLFy i, aEThoTh, 7 LT
) UREEREEET A L3RR TH AL, &
DBHEDO TR LABNI EDHMENTWS. fito
T, WATIE VT FLFY) Y EMEDT FLFY »
PWAR MBI L TWwWb e EZ NS,

DIHG 2 5 S AR IS & 5 SR BOS I it S T
vz #IA B LA X 5 THN IL-1BmRNA o 15
ERMICHE L7200, FHESOMBMY, MO O
XEROLNAS FEKSIEZSD 7y MZ30505 4K
MOWEA L AZAM L, WMOKIETOILIB &
R L7z, Zo#R, BURT IR IL1B 255
BENLZ LGS, BIRRW LI, Z0%
BUIBUR FER LA DI TldMl S e o 72 Fitw
<, WESIE VT FLF) Y ZFEROT IT=A T
HhHAYTas L a—) (Isoproterenol) 7% A%
5452812k 5T, BETHTILIBmRNA @ F&
EHRELTWDY X512, FEIZ2uZ) 7RI
U4V 7asrL /) —Vakh LERIIBWT
IL-1BmRNA OF E % LA i s h*> $7:, [
MREZ 7 A Fad A MBI kol 2 A, IL1
BmRNA ORBUIFHFEE N Lh oz, TORELD,
KIRSE /7 V7 FLF 1Y »—BAR—cAMP—Protein
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Hypothalamus-Pituitary-Adrenal gland (HPA) axis

AP R SRIFOIARR

FHFEHHARIE

B AbAA2 (IL-1, IL6, TNFa, etc)

/.
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mll RE

EEE=oO0IU7

AR RRRIS VAR
+ FLAEERE -

MHEMRRER

WAL L7z 707 ) 7 h S iGERESE, 4 I\fJ/( Y EWGW S R R 2T SR A

Z AL TIRT.

Kinase A {GME{b—IL1BmRNA FHiE & v 5 R % $2 15
LTwa® FEE Zodiix, 37027 7%
30 PN & ) RO EEITICE 2 % L v ) LIS — 3
T5LDTHLH” (K4).

Blandino 5%, / V7 FLF+ Y Y OEHEZR~X%
72%, SD 7 v b % H\WT, Footshock 2 b L A (20
mA, 58, 80 M) ZHEM LA X L AR
B 71 v % — (Propranolol, 20mg/kg ip), / V7T
FLF) YHBRHEEERO 7Y EF I ¥
(Desipramine, 20 mg/kg, sc) 2SR I N7, FO
MR, BURTES, PR ToO IL-1p 25 A b L RITHEIZ
LHAERLZOWHL, p7ry A—THHISh, &
LIZIZTFYET I VT, ERAITESICHMmLE &
512, IL1B OFBMINLZ D 7012, I /54 7
)~ (40 mg/kg, ip) &G L7225, IL1B D%
Bl s, ensoffzikic, o/ vy
FLFy B3I zuz7) 760 IL1B EHEREL
72b DL 72720, RS 0FEBRTIE, FER
WZIzuars) 7 EERELZRTIE AR, EYIHI
Lo THEM L 2RI TH - 727 FEBEIZ, B7ay h—
WCEB 37027 7l %R L7201k Wohleb & O#it
%HTH5H. Wohleb H1E, C57BL/6 < & (2 7 Aik)
HHwv, fE&SdE A 8 L A (Social Disruption
Stress, SDF) # 1 H 2 K[ T 6 H i THEAM L 72,
A MV ARNZ B 72 v 5 — (Propranolol, 10 mg/kg,

sc) DG EINTz. ZORR, A PL AL o Tl
Bt fbsnzbal lBEO I 20 7)) 725, FL
CPpfl & =2 BREHEWZ L 12, SDFICk > T~
ATEIANEITEHBHBEL TOD, ZORLL BT
Oy — ko TEEHHI STz, Zh o off
Bedls, HEMA ML AL o TIHMIL L2320
TV THEAREATE G SR L, TOEKRE VT R
LFHY) Y Th D EWD IR,

Barnard 5%, J V7 FLF) CoEHZ2RX5 72

W, 7Ry A=W EREIT > TWVA.
Fischer 7 v b2 HWT, 4 HHOWHEZX ML AB X
CREAMLVA (MR, r—IJEfHL, RHEAKA T
VARYE) AL, a7 /u—VvixanL, Wik
WO IL-1B 7% Ex et L7z, T ofE, IL-1p o3
BB THE Y A —HEHOT v MIBWT, #HE,
R THBEICHKD L Twi BREV O,
Corticosterone i 4= [ & #l TdH 5 XA F 7 K ¥
(Metyrapone) #4535 & /7 V7 FLF U v
Turn Over (EAZ) 2NEE, RBHME, HURTH, X
W E CHBICEALTWAD, 2O LIZHPA filik
RIBMFERNHIFIIAEA LT b 2 E 2R L TW»
5. DEXY, MZV—=71 V7 KLFY VA
PLZIZK S TILIB ZHEAE L TWD & L7127
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JIWVTRLFUICES I 707 7EMEIMFIE

=%, JVT FLFY ks3I rury) 7l
DVNTHEROPOWEDVHINT V5.

Hit sk 7 a7 7 ogE /s L OSHifark
#HWT, U7 FLFY ¥y (0~10uM) % Ffif L
7c& 2 A cAMP 2SR EERAFIC LA 2R T2 & 2]
B L7z, &5 ICBIARIC B B A 7 B E Al
(Acebutolol, 10 uM) T cAMP L5238 X 7z,
ZOREREII, J VT FLF ) UHBIAR Z A L
TcAMP LHZ5[ &R L, KEMET A b4V IL
1B D23 % b D & fmmf 72> 2, MAREE
FlNE % v T Nitrite, INOS OlEZ4T o728 2 A5,
olAR, B2AR OWMHF A SN TWB Z & 25 &
NTwa> ok, F#EI ez ) 7ICLPS (1ug/
mL) &/ )V7 KLY vk alAR agonist D7 = =
L7Y Y, B2AR agonist DTFIVTF ) Y EAM L
BT BT, LPS 12 & » THEE SN 72 INOS, IL-1p,
IL6 mRNA BHPEREICHAT LI LZH LML
72. F72, LPSIC &k o TER SN 72 NFkB (p65) @
BHNBATZMRLERTS, /W7 FLF) vickD
NFkB (p65) OF:NBATHHH S Wiz R 2 G L
TWwh, INHORRIZESNT, #Eolx, 7 VvTF
L+ ¥ H NFkB OBHNEAT 2 #3552 & T, LPS
12 & o THEE SN ENZZIH 5 b o LA
fHF 72" &€ 512, Dello Russo 5135 v +HEDOMMA
Ir7uaz) THlE VT, LPSIZX ) NOS2, IL-1
BE#HHEL, /JVT FLF) yoffzmitLTw
5. TORER, VT L+ VANREARLEIC, LPS
12X % NOS2, IL-1B D3B 2 A =ICHH L Twb 2
ERHSENII R 72" 2, FERIZT vy PHEKOW
REEFEEHNT, /7 FLF Y Y EHEINHESR TP
5573753 (Desipramine 1~10uM), 7 FEF
+ 5 ~ (Atomoxetine, 1~10uM) T/ V7 KL F
V) OER AR S 2 S 7z, OSullivan &
1%, LPSIZ & - T#H# < L7 TNFa, IL-1B, iNOS
B, TYTIIV, TREFRFEF Lo THHIS
HZEEWHLMILEY. LX), JVT FLFY
JWEB I s TIEMLIH OB SRR ST
Wwa.

JIWVFRLFUCHRIoOF) 7ICHRT 21ER %
BT330I HEDL

FTVaaVFaf FERBRIZ VT FLFY 2B
WTh, 3707 7IEHILICBWT/ V7 LY
X AR L WHIF A E ST (B3).
ZZThH, TOHMHEELZL THA\W., Tan b1,
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FIETEORI (LPS) DAFFEDH I X - T BAR 2F
3707 TORIELRIRET DAL, T 554
b E R L7 LPS FlE ORI B W
T, B2AR HIHIT X - THAE M UG A3 80 £ 12 H 5k
Sh7z. L2ad, PKAMEAZHWTY, 2o6
(W5R) 1B ENT, CRE#MAHMIZHB VT ATE-
1 £ ATF-2 %8 ERK1/2 & p38&-MAPK &A1) ~
ftEhTwz. ERHORREY, J VT FLFY ¥
X LPS 257 7E L 2 W& FIZB W T, PKA JEKATF
P12, p38 MAPK & ERK1/2 #AFHEIC, SR BG %
FIEERILTWE Z LRSI N Eh L IdR Y
2, JVT RLFY X5 HHI5EETIE, 3EAY
DEBEA LPS FIELA T TIibNTW5 2 LW 505,
ZOtr, VT FLFY Y H cAMP # 4l L, PKA
RIS RIER S 2 W LT b, fiE-T, J VT K
LFryroIzaz) 7TAOMKTAEHOBERE L
THZ 6N 5 DIE, PKAMKEMD, KA IER
ThHEVIHEDH L.

BbhUIC

AETHEZESIE, AMLRICEEIZ 0y 7GR
LA = ALV THREZMZTERZD, FORAN
RIEITBIT S I 7 07 TIHHALERE B W TIERm
DG\, el d, HRTRHISMELEL, B
TR RAETIBESICEE TR, LaL, 2%
CEBFRAHT LI, MR o722 L RIS
LIS IIE, A BRI T T, W25 — |2
WIELTHEEL TV S2EWV) ZETREVESD
. BEERA NV AEZITRBESD, —~HTIHEL S
A, i ClRBEEEL AL, AMRIZIhE CHEL
LC&7bneBGHks. AN T FTHEEIMEY
TEXZBEONT, BEO/y =Wz eE2D
N5, FEHESIEBRORLT—<THAHA ML AN
BITH DL DL, WEOFTMZ Lo HEIZZEDNT
VAR A BIRENEET LD TIERWES S
MeEZT, BELNREZEDTVL, 5, 370
7T OIEHALEED X 5 % 2 AN nb L 25
ThHs.
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Advances in Antiviral Therapy in Patients with Chronic Hepatitis C

Masanori Atsukawa
Division of Gastroenterology and Hepatology, Nippon Medical School

Abstract

Hepatitis C virus (HCV) infection is one of the most prevalent infectious diseases in the
world, with approximately 170 million people infected. Persistent HCV infection induces liver
inflammation and fibrosis, increasing the risks of liver cirrhosis and hepatocellular carcinoma.
The sustained virologic response rate of genotype 1 chronic hepatitis C patients on a
previously used treatment regime (pegylated interferon and ribavirin therapy) was only 40%-
60%. This combination therapy causes various adverse events and cannot be tolerated by or is
contraindicated for some patients. The use of ribavirin in patients with an estimated
glomerular filtration rate of <50 mL/min/1.73 m® is particularly problematic, because ribavirin
and its metabolites are excreted by the kidneys. Recently, remarkable advances have been
made in the treatment of patients with chronic hepatitis C, and interferon-free, direct-acting
antivirals have become the primary treatment strategy instead of interferon-based treatments.
Direct-acting antiviral treatments comprise combinations of NS3/4 protease inhibitors, NS5A
inhibitors, and NS5B polymerase inhibitors. The combination of asunaprevir (NS3/4 protease
inhibitor) and daclatasvir (NS5A inhibitor) was the first interferon-free treatment to be
approved in Japan. Thereafter, several combination treatments have been approved, including
ledipasvir (NS5A inhibitor)/sofosbuvir (NS5B polymerase inhibitor), ombitasvir (NS3/4 protease
inhibitor)/paritaprevir (NS5A inhibitor)/ritonavir, ombitasvir/paritaprevir/ritonavir/dasabuvir
(NS5B polymerase inhibitor), grazoprevir (NS3/4 protease inhibitor)/elbasvir (NS5A inhibitor)
and glecaprevir (NS3/4 protease inhibitor)/pibrentasvir (NS5A inhibitor). All these treatments
have demonstrated high efficacy and safety, with over 90% of the patients achieving a
sustained virologic response. Thus, HCV has become easy to eliminate in most patients with
hepatitis C. However, there may still be some patients who are currently infected with HCV,
and identifying those who have not received treatment may be a problem. Lastly, considerable
numbers of patients attending institutions without hepatologists or hemodialysis facilities are
not receiving anti-HCV treatment, so cooperation is required between hepatologists and

physicians working in other fields.
(HARER R FEE SRS 2019; 15: 106-114)
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2017 4£» WHO O TlI AP TF 1,700 77 A D
CHIF% 4+ WA (chronic hepatitis C : HCV) &
FHAAAAE L, RE TR 40 75 A28 C BV 2%
L L7, a2 EoRBETRCT S
LENTWAD, KIFTid, HCV EGHE1Z 150~200
TIANEHEE SN TN B, L )T T EFIETH
50 FARETH Y, T/ HCV BYEDDH 5 b O DB
SN TR WL 2 BEDH 30 JI ANFAET 5 &k
HENTWw5E

HCV &Y BEH D% {13 HCV OFF &SI X 0,
JFF ik C P2 109 72 55 S ASRAE LRI R 5 & P A A3
MyRINnL CHMBMEF&ZIEL, #15~20 4T
%S, 20~30 4 CHHIRE~ & ER T 5. $72, HCV
JRGIZ ) o SBEEPER ERAHHERE , ER CF
IR LA Dligas, ML R RIFIREZ S 2 &3
HINTEBD, HCVIEEA I N L OREMICBIT S
QOL R PRI EE RITT Z EAREN TS

HCV BEHxF 3 AP0 4 )V AFRE L LT, 1990 4F
Kb vy —7xa> (IFN) AN X 2 HHRHT
bNTED, B, ThbE Y 1V AORHRNHERR
(sustained viral response rate : SVR) 25156 D
12 40~50% Hi e CTh o7z, 72, AERROBEL
L BABEMOIT, Ratks o ZZHA S EFEIL
EENDBREB S — BT B 2 EDHETH 5 72,
L LA, EES SR LHEBENROME L EIER
ORRE HRY & LT, DAAs(direct acting antivirals)
EIFIEN B A DRI SN2 12X ), HCV IZx
FTHPT A NVAFHEIKRE IR 20 2, WO TE
WEEAT D IER O SVR # i 95% Ll L & R I L
7o, AR TIOEFERN % EL % & P72 HCV Icxhd 5
P74 WAFREOBIR, BIMILASI o0 50
TSN DWW TR 2 R 5.

CEBMFRICHT 27 1 WV ABEDKE

HARNIRA S T ROZ W - HHERICET 2 8%
RROEE, BXOEBRICBT 2 ITREROEEL
EFFEEFHWE LT, 201245 FIC [CRIF %k ib
HARTA V] OETIEERLTWE, DTk 2013
EFTIRE 12 NMBEO/NS LUET e SN 5 R
THo72h% 2014 5EH S I1L4E 3~5 O KIE R LET A
BDREND LR, BAETIE 2018 4 10 HIZ5H
62 W ATKEN, HBIMDOKREDNS 6 SFEDOMICEI
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20 L DHET VR EINT WS, TOWEFT ORI %
ATHbhsH0, CRFZOHEHRIEIAIFICB VT
2014 4ELLRE, B LE B2, oA 2014
D DAA DB TH 5.

DIFN N— R 48

PER CRUBPERFRICKTT AP 4 VAT E LT
1990 £ A 57PN TEZDIZIFN Z2R— 2 L L7z
BWETH B, RIBETIZ19924EH 5 EHIRIZB VT
IFN BB fTb b X912k ), Zoky e
Y v (RBV) BFHI#eE:%, IFN #AICEm 5 1AW
ThbHE)IZFL 7Y a— (PEG) Z#a LI~LH
ZEOLEL I L THEL S %R L 72 PEGIFN
BH) % 72 EBRANEZL L, DAA BRI 1R
& 7% % Tl PEGIFN, RBV #fH#EEIfTHNRTE
2. LALahs, IFNN—ZADEFROMMEEE L
T, HERESEE OERRL R, IRHEL<e, IFN
DINEMEERE T 5 IL28B iz TEEO 1 #in 1%
I (SNP) 128V g2 275 2 L™ F/2HCV D
EETHIR HCV 27 70/91 O 7 3 /AR, ISDR
BRLE V5727 4 WV AMOR T L) HERIEITK &
CELDHIE™, SHITHRFICHET L HEHLOR
BURBEAIEF IR, MBI Bchz5 2
L, HHEICHT A EAEMEMET L, HEEARII
OREPLI LR EDRH o7, FTTINSLORMEEE
SRS B 72O H 72 mPiy 4 WA E LT, DAAD
PSS 7=

@IFN X— X DAA i BEENDES

DAA X, HCV RNA X/ A0S %, W4 VAKT
WCHUD GA F e IERE S 8 A SIS T 5 NS3/4A, NS
5A, NS5B fHBi#4Z1 & LCEH (K1), DAA 5
ITHARCRH T 5 & R SRANTR R RS ET 5
DB TSN TW0, BETEIRASD
HR 2T DEEL VA VPSR EN TV S,
DAA BHAIORWAWIC, #—1itfo DAA BHIL L
T2011ECHEFEEINTF 7L E N, H ot L
T 2013 4E 12658 S 72 ¥ X 7 L ¥ )V Id PEGIFN,
RBV L OB ZET 2 3HPFHL VA2 Y THwe bR
7275, IFN R— Z{GBHICxH T 2 iGH S ES AR R T
H5HT 75 AT 1EOCREBERIGERMICH LTS
SVR # 13 75%~80% & fit 3k » PEG-IFN, RBV ff
WO SVR I L CEH 2w EN R ON L
ML, 777 VENVIIHEERSG L L TEERBEMIER
LA, BHREEELRESRONZER, B
DY ATVENLVNEREEINZ e RhEND, BIEITH
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Grazoprevir Pibrentasvir

¥ o

EREAKTRERE =

NSSBRUAS—UHES

N

IEfzERY 37l

¥ @
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X1 DAA O45%HE & ERT

BEWRFEATIEENRTWES. Y AT LEIZOWTIZH
RENOH B ORETIET /) F 4 7 1 BORER]
2R3 % SVR UL, WERAHS, HilaH R <l
$90% LB VHMEDSHER I N2 OO, HiiHH
MBI TR TH o 727

QIFN 7 Y — DAA $tAEEDRFE~C RIS X
BEOINZHEA LY T

NS DM O IFN X — 2 DAA ff I O BEAL
ZRETC, 20144E7 BICARIBICBVTIZ LD T, IFN
7 —DAA BANC X BEWL I AV THDT 7 5%
Z¥) - T AFTLENL (DCV/ASV) Bt FH#EFE
WWahiz, ZOLI XA AT RESE Ro722 & T,
PERITT 4 IV ZAFLE O AT KT d o 72 IFN A5
K& R IEN R B3T3 2 W0 RE & o 72, €
D, 201546 123 Ao IFN 7Y — DAA
BWHITH BV FATENWV(SOF), LI/7IAE IV (LDV)
ORLEHI, 201549 A2k, 2SU # 7L eV (PTV)
EFLEY AV (OMV), BLUIZINSOHEF DT —
AT —Br b oY M FEILOEGEE (BB E R
k), 20164E9 HIZiZ 27 9 V7L ENV (GZR),

IOV NZE IV (EBR) OPHBEEARET &, 2016
412 HiZix, DCV, ASV &Rz 5 7¥)L (BCV) @
PERIASHREE oz, TROWTh oD, ENE
MR TIE SVR B3B8 B84 90% ML L&,
D TE\ SVR HAE E N T 5",

— 5T, ENTRERNEREOEHE» D% L,
PEG-IFN, RBV BEAI#6E:C X ) 80% Rifh & 7/ % 4
7 1RSI L CTEW SVR RpMG I Tnwizsr s
Z 4T 2MOFERNH LTH, 201449 HIiZ, PEG-
IFN, RBV BEH#E % EORHERA I B LT
TPV, PEG-IFN, RBV O = #IBt FFEAGET S /.
BT 2015 4E 3 HIZIZ IFN 7 U — @ DAA ff ik
TdH % SOF/RBV BEHIHEEAHHTRE L %2 1), SVR
FIFFIT100% < FTH LS F72, 12 SOF/
LDV Bt 12D W T H SOF/RBV f HI i % xR
& L7 HBGERBIC K D IEHHEAIRE N, ¥/ 5472
BRI G-25580] 7z,

ZLT, 0174 9HCETY ) 54 T2 bFHM
WiEZ IFN 7 ) — DAA fF B CTH 5, 7LV AT
LY (GLE), €7 L v % 2N (PIB) Bf &k
DHRBENDIZES 7222 BAETIEZ OGP #FEi%
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# 1 PEGIFN/RBV ffH#: L IFN 79 — DAA BEHEE O K

PEG-IFN, RBV fif i

IFN 7Y — DAA BfH 9%

EERAS BB RNT, YA VAR L R
ZAFRT W

- BITER 3% v

 ERE R W

- R RE L EBIASIRE S D

- AR

- PRI v

- IERYBFIT H IR A RO MBUI D

- SVR % #4F L7-ERIIED 5 HA, non SVR &% o7z
JEBNC BT D IFFEEIHIRIR S WG TE 5

RS BEERE T, YA VAR L T

ZFIiTw

- T v 8 ] & B

- FREZE R W 7 SBHHEIG & 72 BIEBI A
RGY I ESAE A A

K EISE AN g i)

- HRIBITHEAMELEES AT L2 03D 5

- IFN G5 & RARIC ISR BRI R A 5

- BIE A 220

FLELT, WOPDL I A YBERIBIZBITAC
TSN REB T A R4 v THREIN TV S,

PERD IFN X—ZBE E IFN 7 ) — DAA
HrRABEDIEE

PERD IFN R—2{EHED S B, DAA BT 5 %
T C UMM RAEBNC KT 2507 4 v AL O T i
T & - 72 PEGIFN, RBV ff Jl # #: £ IFN 7 1) —
DAA BERBEDENERLICE L7,

Wk o & B PEGIFN, RBV B HEEICB VT
&, EEERIEAEEME, v VA OR A NI X
DB E %A, —J, IFN 71) — DAA ffJH#ET
i, BELIYAVICLLEEIDLED OO, ThH5DR
FICEBBBNEDOECVZIZEAER SN o
7z. ¥7z, PEG-IFN, RBV i Cid 24 AR 2> &
48 R &\ ) BRI O H#F W A% B TH - 7225, IFN
7 1) — DAA DERIFREETIE, BRI AT 8 AR &
RIS CB Y, BEo@BICHT 2 /MR E, K
WIS T H2EEMDMENHONSE X H o7z &
512, PEGIFN, RBV ftfi# i Cid, IFN ##1C X
%9 ORBRIEK, TR RBV I & 5 &1, &
PERERE 2 CORIEH A ERICRD ONL 720, Hik
TRERRREREEG), IPAER] & W o ZER]TIXIEHE
HEBER B, B 2 VIZTHIEEISYL & 72 2 IEBID% 7B
SN TW/zA%, IFN 71 — DAA PR#E: T, H
FEEP ORIWER RO TH7% L, ThE THBEICSA
ENLGHhoERTH->TE Y 4V AHERAT i &
ol

L2 L—JT, IFN 71 — DAA ff s cid, BE
HIRBOBRO DI G ENT VL4 2 EH LD
PERICIZEERLETH L. PIZIEA Y F BAIR S
VT AEYHIZ: EO HE BT L HH S 1D HH
WZoWT, PEHERE, Hr0IHHERE > Ty

LYEND B0, BARBOREREIZOW T IIEE
RN 247, IFN 79 — DAA P17
DHHNET 72 EOMF P LETH 5.

EBITIFN 7 ) — DAA PRI T, HHBIC K
0 SVR D% 6 N o 73R Tid Ui UIZSEANI P
ERPIHMBT LI EBH 5720, FiC2m UKD
DAAIZ X BT ) EF TIHFEEISLETH D,
PRI DT fRIR L 72w,

Por 4 W AFEC X B IFEEIHRIR IO W T,
PEG-IFN, RBV PEAI##E:CTld SVR 461, FEHESH
& DI, MEEEOERN I U TR IR R 2%
B s Twa, IFN 7Y — DAA EH# T,
ERWHREE 22> TLIES K OBICIIMR A 2B HI S -
725D, SEAETIZIFN 7Y — DAA §FH#EIC D
FEEREINRI B RS D D, ZORPEIL IFN X— 2Dk
WEEDPRVWETIWMENE Lo TWVDHH2,

C BUSMATX - AEEFREZICHT 3
BEAA N4 ICE DV B

Wk LBy, BUAECHREBEIFRICHT 2507 1
VAR HARFIBFERICE D ERTA FI4 V20R
ENTWAEY, HCVIIMAESXr 274 718} 6 8o
6 2ODFT ) IATHRHEET LI ENMLNTBY, 7
I EATITE BT 4V AIEEANO R ED R 7% %
25, BAEDWBETA K4 U TiE, wihosr 2 54
TIZBWTH, HENGEH - FRHFEE B IZIFEN 7)) —
DAA BEHBEEA R STV 5.

CCTHEBELTBELZVWDIX, 7/ ¥4 TOHEIZ
BUAMENTH L. RIFTET 54 THREISRBR
B E o> TELT, ERRIZBVWTZta sy 4 7k
HEOBPRBEIL & 22> TWAD., k1 ¥ £ T,
HCV & NS4 FHIBOPUREEA T ) 5 4 71 /] L 28T
Wb Z & ZMML, NS4 I3 5 PURPUA K
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INEHWTT 2 5 4 TOHR 4T HEThD, KPF
DIEBITIZT ) ¥4 T ta ¥ 4 TOMEN—HLT
WaA, EERICBWTRLIZUE MHERE] 2
Wit [HIEARRE] LV IHREZROLIYEVRHL. 2
DX RIEFNIET 2 F 4 7 1L 2 DR A G
2, AHTEIHTHLIODT ) ¥ 47 3~6 B DJ&
FBINEEFNTD, T2, tus A TRETIEZO
£ RIRERIPIR 3I~6 WOER N 5 £ 711
L LI 2RILHEINDYED D L0, 754
TRRN BRI BEIIEEPLETH 5.

A4 FIATiE, O E TIZ DAA B %2 Hw
TBHRED D B DR D, ORI 9 A A AE 1k Al 22
» @F 2 F AT TR 2 WM, 12X ) IEELEDKG
ENA. FRITHBELTBRIRT 5125725 T, OIZDONWT
WFEESBLETH S, T E TIZDAA BA % w7
IS & D BRI D o 72 5EHI T, DAA #
FNZ 9 2 FHNMF 2 R ATERE ST D IEFIAAFAE
L, $Ri22 M PL E DAA R E AT o TH AT
bo 2Bt FOHRD Y 4V APERDRRD TR 2
HUWHEMEDSE V. 20720, DAA BRED H % EH
Sz UX 1 HO DAA EHIC X D IBHA I
#d o 7IEBI O 2 0] H OIRFGEIU T S W B PIEAE
RKEND., 20720, ZOL) LREMCHT S 2HH
VIBED DAA FHEROBIUZ OV, TS PE D
HE G OUE, EABREZTORZTHY, @Y%
AT g UHPBETHL I EITAENLEE
72w T2, SHBARFBIZ BT D IEACE M A2 S 1)
IZx9 % IFN 7 V) — DAA ff S A58 T S 5 1]
RS 5 oo, 20194 1 A BIAE, FEACME 6
ZAZR9 A IFN 7 V) — DAA B 3 21 iR 9 e ok
THb. SHEFELBRETHHIE, &P OHHT A
FSA4Y2BRTLIERBBHO L.

FitZ 5 F 2, DAAWBEREDO WML, AHE
PR TE BN BIEHEATA BT A4 v &, iRz
REHEL VA VOB X DV EE,POEIEDOE R
WD HE & 72 o 72 special population DIEFEIZDOWT
DTSR T 5. 1 E TIZ DAA AN X 2 G5
D7 C BUBVEF JRE B, A AR B2 05 %
HETA FI4 02K 2, B3ITRT.

7y AT 1 OB g% - AEPEIFZE S0
A E—#ERE L CTld, SOF/LDV, EBR+GZR, GLE/
PIBD 3 DODEHEL VA Y HfERINTHE, Ll
M35, SOF 13 eGFR<30 mL/min/1.73 m* ® & £ &
FERERE EB B BN 3 251352 Th D, Ih
O H R BB R BE E - BT BT 9 B iR B 1S special
population IZX}§ AR E LC#%ib9 5. $72, GLE/
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PIB (X 12 PERTF 92450 & A AP P A 22 451 C P 5300 ) s
b, BYEIREEICIE 8 M, IUETEITEAR T 12
ARG L B, BRI T, EEIRE LT
BCV/DCV/ASV b5 MHETH 5.

7054 T 2 RMOEMRT g - AUEPER SIS
5HiE—#INE LClE, SOF+RBV, GLE/PIB, SOF/
LDV D 3DODEML VA VPRSI TWE. 26
54774 71 HMEMIC, SOFZz&L LY X Vid
eGFR< 30 mL/min/1.73 m?® ¢ H J& B % i i 2 6 %> &
BBNZR L CIBRBTH L0, 7/ 54 728 OE
FER AR 2 - BHTHIIC O W Tl GLE/PIB @ & 754
LI AV THAHZ L, GLE/PIB 12T 461 & X
TEPERFAEZE ) C L33 5B AT 22 0, 18YERF 2060 Tl
S M, MMM A X 12 EMELGERb L
WHEEFLETD 5.

F72, g0 EBYEBERICBLWTIX, LidLET
AT 1L 2ROREBRGEHBNCEAET 5 LD
5. TOX)BIEBTIITRTOT ) ¥4 T IHR %
GLE/PIB IZ X BB ®1T9.

ERFE=MEHRICH TS IFN 7 1) — DAA
HERBED BRI

INFE Tt TE 72 IFN 7 ) — DAA P #
g b EN S AR BRI BV Tid SVR 38
90% LA b & JEHIC RIF 2R AVR E N TV 5.
T I AT 1R, 2HOE—EIRE o TV BHHHL
T A Y OENEZMBIRRBROMERIIOVWTE LD
7.

(DSOF/LDV i B#%

78 A4 71BN A ENGE SRR, C
RUBVENF 2% - ACETEIFEZ B 2 W5 L LCirbh, *t
LIERNE 341 B, WImIAEE 166 61, BEWGHE 175 61 (9
B DAA Z &L IRRIED D HFEBIAS 40 B1), BT822 51
A322% & F N7z, SOF/LDV #%5-8 0 SVR H (3 41k
T100%, fUEMEIFZHTI100% Thotz. 7/ %
A 728 ZxF LTk, SOF/RBV PR EZ iR & L
7 Z MBS FE SN TB Y, PR 30 #1 % &
t 214 BIDSHTG & 7 o 727, FDHEF SVR K iZ SOF/
LDV % 96%, SOF/RBV95% T & Y, SOF/RBV (2
%19 % SOF/LDV OIEH AR S hrz.

(@QEBR+GZR #HB#E:
ENOH=MBIRRERIZ, 77 R R E MR
Bhfrhbnsz. W75 54 71 8o C RS IT
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1. *SOF/LDV (BEBREE/ZL) * \
-EBR+GZR
-GLE/PIB*®

BCV/DCV/ASV (B DT AEIRTE) ¢

*SOF+RBV (EEREELL)
*GLE/PIB *¥°
*SOF/LDV (B E B EELL) ¥

/

mﬁgmﬁ&ﬁﬁ?&mm<mmJﬁnJhﬁRﬁﬁﬁ&ﬁ%k?éﬁxﬁwﬁﬁrﬁiéxww

EHIERTHL.

* N EEEERRIT BT G/P DR EMREIL. DAA ISRERED R VBTl 8 HETHB.
" BOV/DOV/ASY BEDEEALTRBRRES XEL, FREOBLARS - SEIIIIVEE

DREFTV, HEPLERNTO.

HAREAS RSB WTA ¥4 BB SR
[CRIFFRIGHEN A BT 4 > (556210 ] 20184FE10H - P60 [XI20 & ) —#BekZs L Cimik
https://www jsh.or.jp/medical/guidelines/jsh_guidlines/hepatitis_c

(20194E5H20H =)

2 CHUMEMEAF% (DAAWBHREZL) B 7u—F v — |

/ *SOF/LDV (BB REHELL) ™ \
18 *EBR+GZR™*
*GLE/pIB#®

| SRR

*SOF+RBV (HERMEELL) ™
28 -GLE/PIB *¢®
*SOF/LDV (8 i BEEELL) *4

.

_/

- HEOEBEEE GFR<I0nL/4/1.73n) LEEHE A BETOE A 20 BEIT/T 5 SOF 0

EHIERTHD.

" Child-Pugh 518 grade B {781 6 B 5ITR2TH 5.
! ENEEERICET S GLE/PB 0 58X, REMFEZECIL128BTH S,

#

HAMNIESS RSB TA K54 AEREBE S
[CHRIFF SR A ¥ I 4~ (556200 | 20184F10H - P70 [XI23& h —#fceZE L Cixik
https://www.jsh.orjp/medical/guidelines/jsh_guidlines/hepatitis_c

(20194E5H20H =)

3 CRURUHIENFZL (DAAWBHREEZL) w70 —F v — |

FBIRER] 336 B (12 TEIF 9% 301 1, AUHEVEFZ 35
%) TdH Y, DAA 2 &L HIRRA I FIR CCr50 mL/
o3 A OB REBEREGIIH R SR Tw 5. 181
JFIIE BN BT THEIESGHE & oot HaRE, AETE
PRGN A — 7 > T OV THEFRR MG & ) FE35 S
AArbi, SVR FAX MR 22 92 3 3% 5- 5 T 96.5%,
FAE T2 BTl 97.1% Td o 72"

(QGLE/PIB f} f#Ei%

GLE/PIB ff F#1%, EIN O 8 =HEIR R E L
TATb N7z CERTAIN-1 ik, CERTAIN-2 sEk
BERREINTVEY2 ZASOMETIE, BB
MIEOF 2 ¥ 4 71K, DAA Kik# D> eGFR30
mL/min/1.73 m* YL L OFER], @47 7 4 7 2%, DAA
KiG# > CCr50 mL/43Lh b, @i EEs (&
T4 T I~6REB], 7/ ¥4 T 1EIE2MOERE
Bk RERER], 4 ¥4 71 £7213 280 DAA BEiE
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Pefl) O 3DIThIF THEF SN,

77y A7 1 BUIE A E B D v T id GLE/PIB
P 8 M 5L OMV/PTV/r 12 %521
e A EA T GRER T b, AUETEIFREASER] T
I GLE/PIB 12 52877z, SVRIZ FILIERT
fliZ GLE/PIB ##%: 8 84 54T 99.1% (non SVR &
% o THEBNI IR TR RBE L 7R h o 72 EBI D A),
JENTAEZ OMV/PTV/r 12 8% 5-3T 100%, 1CIEME:
%5 GLE/PIB # 12 #i% 5-4F 100% Wi d B
Choi.

70547 2 RIERFEZERES] Tk, GLE/PIBS #%
Gt L SOF/RBVI12 88 G-/ 2 0 1 MAE 2 E AT M
AERAAT N, AEMEFEEZ ) Tk GLE/PIB12 #$
Bt sz, SVRI2 HILIENFZ GLE/PIB #7: 8
B 5-BET 97.8% (non SVR & 72 o 7= e BN &I v
1B 180, #Edr kR 160, JEAEZE SOF/RBV 12
WYz 58T 935%, CAETERFTZE GLE/PIB #ik 12 34
G 100% LV d RIFTH o 72,

HIREEER & LClX, 7/ 74 7 3RBERIAT 12 $1
FfeS i, GLE/PIB 12 8 ¥ 5 %47\, SVR %13 83.3%
THho7z. 72, eGFR 30 mL/min/1.73 m* Kl O &
FEE R R E NI 1260 (O HLENB 4B, 7 54
T1RDS3B, 77 74 T 2HHB B MBS,
FENFEZ B ClE GLE/PIB8 28, FFEiZEf] <l 12 A$
b4 b, &BIATSVR ZER L7z DAA BEH#
% 33 B2k L GLE/PIBI2 ¢ 5- 2347, SVR
13 93.9% TH - 7-.

@SOF+RBV f#BfE*

ENE =R R TE, ¥/ 94728 CHI
MEYERF 4% - ARIEPENTFAEZE 153 BIASK R L 7o 72, Fl
BIEHY 90 B, BEIRIEBIAS 63 B, eGFR O rryefitiiz 85
mL/min/1.73 m* (51~209) T& - 7z. &1k ® SVR
UL 97%, 1BVERT 51 97%, FFREZE 6] 94% Td - 725,

EEEFRICH T D IFN 7 U — DAA BFREED
AEBE~BREERES % 0

ARIF D C AV T 90E B o rh It 1379 70 7% & 56ot
ENC g L TRl EITLCB Y, Bichzs4%k
JEDORBEIT L O FFRRHEIL DS L T B IERIDT% .
THbBFREDY) A7 BEERNRLZNE VNS Z LT
HY, TS OIEFNIHTT B IBH RN EE L RE T
H5bH. FloEEE CTIEIEEROKT 2 mEEICED 5
ZENMESNTEY, 70l 79 K O & i
2 B} 5 eGFR<60 mL/min/1.73 m* ® 18 4 & ik 9%
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(chronic kidney diseases : CKD) JEf o E&1358 1%
Tl 27%, LHETIE31% ICDIEE ESINTWDHY,

T 72, MGOEN BE BT 5 HCV JURB 138
10% & —ADICHKELTRETH), 2050
#60% BHCV B EH THL LEZLNLTW
%. —JiT, 2011 4E® Arase b DI XU, HCV
PR B 2 L2 X ) CKD O REFEAFINACT
TBHIEMNRINTVEY S5\, ENER T
W AST, ALT, AFP &\ o 7234 F<— 0 —DfHHs
BB L TR TH L2 ML N TV DS
M, NF AT IF—EIEHOREMIZE VTS 10 4
DFEWTH 10% FRE DRI THIETAA LN L Z &
AHEESNTED?, TAHOHHICK ) KFFITHB W
Tl CKD % &0 L7z C BUB T 955 B 0 3 5 Fe A
M7 BREEADHEIR SN TV 5. BAEDHBETA F S
4 i, CKD staged4 PLI (eGFR 30 mL/min/1.73
m® Adii) O BB REREE - EATREGNIC BT S HEE
LY A VIiZ EBR/GZR, GLE/PIBTH» % (£2).

EBR/GZR ff i H#:1&, #/MCBWT CKD  stage
4~5 (eGFR<30 mL/min/1.73 m* @ CKD JE %I, I
WENIER % x5 & L 72 CSURFER RER 25T b
SVRI2 #1132 99.1% (115/116) & Bif 2 BE TH -
720 LA LENO G =HECIE CCr - 50 mL/43 4
OB EFIIN R SN T 22T
FH OIIHIRE DB/ 2 4 7 1 BB aE R
EE AT BHERICH T % EBR/GZR BfH L O 15 %
B & ey L72Y. Sl kg A m SR LD,
2016 4E 11 H 25 2017 4 12 H 2 EBR/GZR i H ## 3%
ERifr sz 54 71 8o CAVE I 561 o &

T, EHEGE, B X OREEIIOWTHE Lz
W AERI 337 Bld 9 B, CKD stage 3a DAERIAHY 49
B, stage 3b DIEBIAY 23 B, stage 4 DIEFIAS 14 B,
CKD staged OIERFIAT 23 B (EHTHI 20 % &) 72
DN, SVRIZHEIZWTNOHIZBWTHEIFTH-
720 2, AEHZOHEIZOWTY, stage 3DL
@ CKD ¥ T3 64% (7/109), stage 2 L FoIE CKD
BETIX97% (22/228) TH Y, ARG ELEZRD LRI
7z (P=0.323).

—7Ji, GLE/PIB ka0 & B0, ENE
3MFERTH 5 CERTIN-1 ikERICBWT, HEEEHRGE
B - EMFICXT T 5 SVR Fh et s 228, DR
BIOHEHTTH o 72720, FHE S IFTREOERERICE
FB7 54T 1R, 28, Zofor ) v 4 TEE
tr stage 4 D o EEERGERE LA 3 2RI
% GLE/PIB ff H#EE O BH A O W T, Skt
R ERIEE AT, BEER, HEEE BLUO%R
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#2 CKD A7 — B0 IFN 7 — DAA B 5T
CKD
Py 1 2 3 4 5 5D
Y >90 60 ~ 89 30 ~ 59 1529 <15 e
173 me) (IEH - Joie) (BEJZART) (BEEEET)  (REIET)  (BA%)
1. SOF/LDV 1. SOF/LDV 1. SOF/LDV
NS5A EBR+GZR EBR +GZR EBR +GZR EBR+GZR EBR+GZR EBR+GZR
Ry GLE/PIB GLE/PIB GLE/PIB GLE/PIB  GLE/PIB  GLE/PIB
o7l 2.BCV/DCV/ASV 2. BCV/DCV/ASV 2. BCV/DCV/ASV
1. SOF/LDV 1. SOF/LDV 1. SOF/LDV
NS5A EBR +GZR EBR +GZR EBR +GZR EBR+GZR EBR+GZR EBR+GZR
LR L GLE/PIB GLE/PIB GLE/PIB GLE/PIB  GLE/PIB  GLE/PIB
2.BCV/DCV/ASV 2. BCV/DCV/ASV 2. BCV/DCV/ASV
SOF +RBV SOF +RBV GLE/PIB
GT2 GLE/PIB GLE/PIB SOF/LDV GLE/PIB  GLE/PIB  GLE/PIB
SOF/LDV SOF/LDV (SOF +RBV)

HA: & 934 74 SAERER &M [C RN &RHT A K74 > (6200

2018 4F 10 H - P82 # 14 X b — A L Tl

https.//www.jsh.or.jp/medical/guidelines/jsh_guidlines/hepatitis_c

(20194 5 1 20 HZH)

a2 W L72" 20174611 A 25 2018 4E 6 A 12
GLE/PIB - FH## % % JifT S L7z C BUB PRI - UE
PEIFEZE D 5 %, SVR HIEAWHETH - 729 f] 832
Bl H %, CKD staged DIEFIAT 32 B, stage 5 DIE
AT 109 1 GEHTHI 100 Bl % &), et 141 Fl&E £
N7z, TUHDIEBIDH B, 77 5 47 1 MOKEF)
3841, 2 EUDIEFIAT 102 B, 3FDOFEFA 1 BlEEh
7z. CKD stage 4 L LOJERIEKIZEBITSH SVRI2 #
12 99.3% (140/141), CKD stage 4 Dl stage 5
DIEB GENBIEL), BLOBHBOAICIBITS SVR
12 FFZ 121 100% (32/32), 99.1% (108/109), 99.0%
(99/100) I d BIFTH o 7=

VLo REr6D, INFE CHEREESE SN TE
7o EIEE AR RE R E - EMTEMNIC O W TIX, DAA P
WREDEG L2 LI L o T, BREDPODERRIEHREDN
WHEE o THED, SIFRHEBEREFITIZRLRDD
DHDHLEZ LN GHEANLINE. —)
TH A HY 2016 FIHEAT L 72 M EAT B M E I3 5
7 v — bt ORE, FEEOERIA LG O B g R
B3 2 CRUBHEIT G OMESR 2 HH L T 72
WEWIFERBPHEONLE L) RN E G
% 72 OV AT IR PR & IR PIIE IR o PR 4 53
FEWICEETH LI LIVRIEI NS,

BbhUIC

WEAED CHUEPERF 2203 2907 4 v 2T ik
FIIHETLL, HEFEAILZ EOFER T, (13

ZEBIISERE MR ONDZRRE o7z, —HT, K72
EHH R B ORI 2 S O RO RN iR
PRMENTE ST, EYOA DML EHE AN
Fo TR WIEGDPEZEAFAET 2D HETHS. C
RUBPEF 2 OBERICIANT T, 415 S S (SRR 70 I
MR & IEIFIRE R O M O R EEEEE R C BT &8
BN BBIGE DT DN, &) — R 7 iE
AN TG Z L2 HHET 5.
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Role of Pharmacists in a Clinical Setting: Effectiveness of Pharmacists in Charge of Ward Work

Daisuke Hayashi, Yuya Ise and Shirou Katayama

Department of Pharmacy, Nippon Medical School Hospital

Abstract

Extending the role of pharmacists beyond the dispensing room to the ward bedside is

essential for the advancement of medical care, and clinical pharmacists now provide

pharmacological care-based drug therapy to patients through drug management guidance and

hospital medical services. At hospitals, pharmacists support doctors by checking the dosage

and content of prescriptions, monitoring efficacy and side effects, and providing information on

drug interactions, thereby ensuring that advanced drug treatment is efficient and safe. We

analyzed the records of interventions in drug therapy by clinical pharmacists working in the

wards at our hospital and found that they contributed to the efficacy and safety of treatment.

The clinical pharmacists made over 300 pharmaceutical interventions each month. Most of

these interventions involved such important elements as treatment proposals and dosages, and

more than 80% of them helped eliminate potential problems for patients, such as the necessity

of additional treatment.

(HAER R ZEAEMERE  2019; 15: 115-127)

Key words: clinical pharmacist, pharmaceutical care, drug management guidance,

pharmaceutical intervention

FUBHIC

A BTG 7 4210 HE She TEH) 3%
DREL o TWAH., £ THD TERMAHEZ AT 2
CTLEREEL, ERMAELZRATLI L EEDOSNT:
& TERIEITENSARINIHI AL S 7z Wik 22 48
i3 [HEH] ofEIC X D, FEHIA & v ) IR ED
ND &) o72 FHIMEL—STIE, [HEAMIE

WA, BREM OB T OMETHEEONSEDL Z L
WX o TAKREADIN EB L OHWEICHFSG L, boT
FEROBE RS ZHRT 23D E55] LRENT
W5, SRR AN E S 7 AT 35 AR B 3 i o
A%, mEDIELDENKREL, BRI LE
Thy, T/ LLTOEREmZEmET, ZEfinl
THEERDS LT 2 EPRROMGTH 72, £
D72 D FANMEE S R OFEAT L 7278 AZIHES <
A - SR, RO L LR RIT)

Correspondence to Daisuke Hayashi, Department of Pharmacy, Nippon Medical School Hospital, 1-1-5 Sendagi,

Bunkyo-ku, Tokyo 113-8603, Japan
E-mail: d-hayashi@nms.ac.jp
Journal Website (http://www2.nms.ac.jp/jmanms/)



116

HEEKEESRE 2019; 15(3)

1 REEIC BT 2 EAIMSEH DA%
1990 4EAR A & D IHEEE D5 K § 5 L BRI OEB I —KIRD ) 7 /B, E4
TIREHRLE~NOBY, F— AFEBROFEER EIRAVEEZ1ToTw5.

ECHRFELZCE, ERMOEBLEBELZE IR
2

1970 4EARIC 72 % & BRSE O BEH A, BLGBE T A
) UFA - BEASEBIOMA T, EEMERERIE
ANz, ThE CoREWNE BZ~HA LIS %
2T, EoMIEfHREED %) 2 TEEMTEHR
ZEOMREEE R B EBETH L. REERRRL TR,
BIER L o 22K R M2 TR, e, KE
mmOPEHIC X A EAEH RN E, FR3RE T T
FRIESE T 72 & OIERE SRS 2 2 & TRIEM DM IE
fEHZHET 2D TH S, 1980 4£4R121E TDM (A
FEeY £ = ¥ 1) ~ 2 : Therapeutic Drug Monitoring)
DTN ARD S N7z, I b s ol
TR LN APIREICIEDWT, BHEOEYEREL T
BL, iz S hEERETs2 LT, B
TS RO E HE LTw
B, W1 2 P b TSR R BE AV At & LI
% 2 L CTRWER BT 2364120, AR0EE TS 2
& THIRN AL D T WIEF OFe 5t & B 4 1253
T B L TRETRFRN LYWL AT L L
WU FETH 5.

COIAHEYVEHREOMAE L BT, HilowREMmD
ZEEEEINDL LR DL, H) P~ A N, 3
EBIA XM, V)TV MR EITRESI D HEE
DOREL DY, EHRMHOBHREIEICAE Y 1
Fohd Ik ehort RIEMOREMERLHA Z
179 P TRERO = — X2 H5I126 2 S Wk
NERAZEM L CTE . FEHMoREIZNETO
FEHhE v [£/ ] L LTOEENS [HE] L2
O (Y] ZERT D L0 EBNEORERE
FRMONDL I L Lol BEDGRN, REEH,
QOL ZtomlbzHmE L-SEAMEZ T 77—~

Va—T 4 AN T EERS N, RO/ TEBLH &
e ANMHEZ IR E LD ICEEBL, EHEOY
DI FIZHG L TWwa. ARCIIEAIEFHOHTH
I D ZAL L7 BEE B 12 BT B 3EAN O 551122 T
HHT 5.

FRIRICH T HEBIMEHOEE

O L BRI OB DA &5 21, WREEomAIEIC
HoTHAILTEBY, MOEHTRAP I ED R0
LW T FIETH o 72, —E OB IRA O A DS,
LRI B ER 72 B X SR O el & AR L
Tz, R HE 2 S 1% 7% A AR g 5
D, AT LIZRIZOH, BERZENLZDOhREE VS
7P LWERNENE N, #Erdb oL 8T,
SEW) TG OB B B3R B3] & fed T 7o R
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FHIEB IO RED SN TWA, 1988 4E ICHAED
RS PR EHR O & Td B ABE A H A AR A3
BENT. INF TOBHRI L X84 ) RER LR
Gl LW e LT, FHMAABRBE L
THIERE, Fditfka e L, HROMELEFI %
AT A& L HITYFRERIHED CHEY 2 IREZ 1T
ZET, BBE—ADHZY 1E/H 100 5 OFFEE A
Do O ABERAIBANEARAFEAIAZ L - T
W DORMEF 2B 2B HEME & U<, ZEHIR Ol
EBORIEDE o WUF & 7 ) FEANEKR X ZiRiE %
W25 ETTRoT.
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Measures for Adverse Events and Outpatient Chemotherapy of S-1+ Cisplatin for

Unresectable Progressive Recurrent Gastric Cancer
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Abstract

Although S-1 + cisplatin therapy is used as first-line therapy for unresectable progressive/
recurrent gastric cancer, the incidence of adverse events is not low. Renal dysfunction,
especially, is an important side effect of dose-limiting toxicity and requires caution. Conversely,
outpatient chemotherapy is becoming popular nationwide, but at the time of cisplatin
administration, it is burdensome for patients to be infused for hospitalization to prevent renal
dysfunction. It is possible that there is no difference between the incidence of renal
dysfunction in patients to whom cisplatin is administered during hospitalization and that in
outpatients treated with a short hydration regimen. Furthermore, currently, because of the
increase in the infusion speed and use of magnesium, data on renal dysfunction associated with
cisplatin administration in outpatient settings have not been reported. Here we report a case

of the onset of renal dysfunction.
(HARERRRFEFSMEE  2019; 15: 128-133)

Key words: cisplatin, renal dysfunction, outpatient chemotherapy
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Table 1 Eligible criteria for chemotherapy

Administration start criteria (Next course start criteria)

Performance Status
White blood cell count
Neutrophil count
Hemoglobin

Platelet count

AST, ALT

Total bilirubin

Serum creatinine

PS0O~2

3,000/mm3 or more and less than 12,000/mm3

2,000/mms3 or more

9.0 g/dL or more

75,000/mm3 or more

Less than 2.5 times the upper limit of facility standard value
Less than 1.5 mg/dL

Less than 1.2 times the upper limit of the facility standard value

Infection There is no fever (more than 38 degrees) to suspect infection

Other Nausea, vomiting, diarrhea, stomatitis and skin symptoms (except pigment
abnormality) that occurred in the previous course have all recovered to Grade 1 or
lower
Withdrawal criteria

Leukopenia Less than 2,000/mm3 (Grade 3 or more)

Neutropenia Less than 1,000/mm3 (Grade 3 or more)

Hemoglobin reduction
Thrombocytopenia

Serum creatinine elevation
Infection

Non-hematologic
Other

Less than 8.0 g/dL (Grade 3 or more)

Less than 50,000/mm3 (Grade 3 or more)

1.5 mg/dL or more

A clinical symptom that suggests infection such as fever over 38 degrees that lasts
for 3 days or more appears

Grade 2 or more diarrhea, stomatitis, skin symptoms

When non-hematologic toxicity of Grade 2 or more appears that the causal
relationship with the drug can not be denied, and the doctor in charge decides that
withdrawal is necessary

In-course dosing resumption criteria

White blood cell count
Neutrophil count
Hemoglobin

Platelet count

Serum creatinine
Infection

Other

3,000/mm3 or more

2,000/mm3 or more

9.0 g/dL or more

75,000/mms3 or more

Less than 1.2 times the upper limit of the facility standard value
There is no fever (more than 38 degrees) to suspect infection

Nausea, vomiting, diarrhea, canker sores, skin symptoms (except pigment
abnormalities) and other non-hematological toxicological reasons for withdrawal have
all returned below Grade 1

COWHL Y A Y THKIGAIEAR L % B, CDDP

LW SN OSBRI IBR AR 2 AT B D L < i3dh

PGB B E T OB O 720% { Olfigk TABET
DRGPITbNTWE I EIE, BHEOAME 5TV
LLEZOLND.

ZZThbIOIT- T b EBOIT R AE
HGHE & W LR TOIRAL AR EAOE A IZD
WCHRE 21T 5 72,

MEMFE LOTE

HGE 2009 4E22 5 2015 20T Thivb T -
TE&7UBEAEE - H3E T S1+CDDP 2% st line
THo 724061 (B3040, L1060 12OV TH
B L7z, FIERT 64.6 i (33~81 k). HEH 0EIR
T, AR A0 SO A= R T RS 3O & B

BHOBIBEAE 2 T B o B, SERHIBRIZ T3,
Performance Status 0~2, HIMEk%EL 3,000/mm’ L
A2 12,000/ mm® A, & EREL 2,000/mm* 2L o
EZu vt r90g/dL BL L, /AR %L 75,000/ mm? LA
. WFtkEe (AST, ALT) MisxE#EfEo LR (40 U/
L) ®25fUTF, #¥ VU )IVE Yfil15mg/dL LT,
Mg 7 V7 F = Ulaix im0 FR (1.04 mg/dL) @
1.2 fEAi, Bgex 5t S8 38N L) 23wz &
BEREIEAE L, IREEILEE, o — A NGB ALEE
i L7z (Table 1).

S-180mg/m*/H, 3EFRCIFY 2 #HIKE, day 812
CDDP 60 mg/m* % #&ift ki 5- L 1 a— A & L7-.

CDDP #5-1% 2010 4F F CTlx &6 ABe THafT. 2011
D DY GBI ABETITV, 2 | H PLRIL R
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ixtracellular fluid infusion 5 0 OmL
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/Aprepitant 125mg

Dexamethasone 9. 9mg

v
Extracellular fluid infusion 50 qu

o)

A 4

Palonosetron hydrochloride 0. 7 5mg

Saline 5 OmL

2N

A 4

Saline 2 5 0mL
Cisplatin 6 O0mg, m?

A 4

. Nz
Extracellular fluid infusion 5 0 OmL

Furosemide 1 Omg

- J

Extracellular fluid infusion 5 0 O mL

\1 hour before cisplatin

Day 9, 10

Aprepitant 8 Om g once in the morning
Dexamethasone 8 m g morning and noon twice

Day 11

Dexamethasone 8 m g morning and noon twice

Fig. 1 Hospitalization regimen (A group)

DOFEEFEF LN, FBkTHRG 21TV, HEIES
Nl h o 72 BE I ABETRERE L 72, 2009 4E 22 5 2012
iEF TTCDDP# 45 % AR TITo 72 fEH % A B,
2011 4E 55 2012 4 F CCTCDDP #% 5 -2 [l H DL FE %
NRTITo 72 ER % BREE L7z ARG Cl3m
2300 mL/10 W R (A #, Fig. 1, #hk#5 T
i 1,600 mL/6.5 R (B #, Fig. 2) Thtifr L 7-.
2013 4ED HIF & 5 70 B EARRERE E PR xR & L Tl
WAE—=FO LA L7 AT 2O ARG L, W
W 2,100 mL/45 BF[E] (CHE) & L ABE -k ED
EfldtEoNE L L7: (Fig. 3).

I 3 1 2010 420 & H ARG HEF M ke
BIEEH AT A K54 25w CDDP A4 H (Day 8)
a2 ba 07 mgE TF A VY99 mg
OFFEET 7L Y S » b 125mg DWIR%E 1TV, Day
9, 101277V E% 80 mg Wik, Day 9~11125
FH A& 8mg DHAkE L7-.

B R

ABE136), BEE10HI, CH#EL7 BIIC B W THEH,
Y1k, Performance Status, f#&ZE, SIBAHER T,
Z5h%, median survival time, 14EAAFSRICH HEA
3RD % h o7 (Table 2). FHFEIT—2HKIZODNWT
i ABTHERBICAZWHRTH 72 (g, p<
0.01). Ab2F B AA AT o M A L F T RS H B 2
ZIZAD o7 (Table 3). HHEICBIFLHEESR
AP WA L7 (Table 4). ZBAEHFZIL
Commom Terminology Criteria for Adverse Events
(CTCAE) version 40 IZfEVHEL:z. 7L T F=
v ER CEREREEE) 2BV, AR (Ak) & B
H (Jk) CTHOIRETED LT Fi2, CHE
Tk A, BEICHRZ L7 F= v ERHENIHD LT
7o CLEEH#E, p=00121).
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Kl\prepitant 125mg

Saline 1 0 OmL

Palonosetron hydrochloride O. 7 SmA
Dexamethasone 9. 9mg /

A

A

Saline

Total 5 0 OmL

Cisplatin 6 O0mg, m?

A 4

. e

Extracellular fluid infusion 5 0 OmL
Furosemide 1 Omg

o

Extracellular fluid infusion

50 0mL

\1 hour before cisplatin
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Aprepitant
Dexamethasone

8 Om g once in the morning
8 m g morning and noon twice

Day 11

Dexamethasone

8 m g morning and noon twice

Fig. 2 Outpatient regimen (B group)

Saline

50 0mL

Magnesium sulfate 1 OmEq

A 4
Palonosetron hydrochloride 0. 7 SQ

Dexamethasone 9. 9mg

Saline 1 0 OmL
Saline 5 0 OmL
Cisplatin 6 Omg,/m?

A 4

-

-

~

Extracellular fluid infusion 5 0 OmL

Furosemide 1 O0Omg

Extracellular fluid infusion 5 0 OmL

(Aprepitant 125mg

Day 9, 10

Aprepitant 8 Om g once in the morning
Dexamethasone 8 m g morning and noon twice

Dexamethasone 8 m g morning and noon twice

Fig. 3 Regimen from 2013 (C group)
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Table 2 Patient background for each group
A group B group C group
Cases 13 10 17
Age (years old) 60.3 68 65.8 N.S.
Male:Female 10:3 73 134 N.S.
PS (0:1) 11:2 10:0 17:0 N.S.
Pathological type (tub:por:sig) 5:6:2 271 4:10:3 N.S.
Number of courses 25 6.2 5.6 p<0.01
Unresectable factor 5:2:2:6 7:3.2:2 10:8:4:0 N.S.
(LN:P:Liver meta:Other organs invasion)
Response rate 23.1% 50.0% 29.4% N.S.
MST (days) 338 328 320 N.S.
1 year survival rate 48.6% 30.0% 32.5% N.S.
Table 3 Hematological and biochemical findings before chemotherapy
A group B group C group
White bood cell (/mmb3) 5,826 6,373 6,368 N.S.
Hemoglobin (g/dL) 13.8 135 137 N.S.
Platelet (X 104/mm3) 26.1 234 24.6 N.S.
Average of AST and ALT (U/L) 27 30 29 N.S.
Total bilirubin (mg/dL) 0.66 0.65 0.72 N.S.
Serum creatinine (mg/dL) 0.64 0.71 0.73 N.S.
Table 4 Adverse events for each group by CTCAE ver.4.0
A group A group Bgroup Bgroup Cgroup C group
all Grade 3 all Grade 3 all Grade 3
Grade or more Grade or more Grade or more
Leukopenia 69.2% 30.8% 90% 20% 41.2% 23.5% N.S.
Neutropenia 61.5% 46.2% 90% 60% 64.7% 35.3% N.S.
Hemoglobin reduction 76.9% 46.2% 80% 40% 52.9% 11.8% N.S.
Thrombocytopenia 61.5% 7.7% 70% 30% 17.6% 0% p<0.01
Rising average of AST and ALT 7.7% 0% 10% 0% 5.9% 0% N.S.
Total bilirubin increase 30.8% 0% 10% 0% 17.6% 0% N.S.
Creatinine increase 30.8% 7.7% 30% 0% 0% 0% p=0.0121
Stomatitis 15.4% 0% 10% 10% 5.9% 5.9% N.S.
Pigmentation 0% 0% 0% 0% 5.9% 0% N.S.
Exanthema 15.4% 15.4% 20% 0% 0% 0% N.S.
Anorexia nausea vomiting 61.5% 23.1% 70% 10% 23.5% 5.9% p<0.01
Diarrhea 7.7% 7.7% 10% 0% 5.9% 0% N.S.
MREPICILY A, I b3 NV 7 DNA #REEL

zZ =

CDDP (i i, B REE, A AR b
FREH 2 EORIERZM SN TWE A, e THE
i3 CDDP o M # il R & 7% 5 R L EIVEH T
& %°. CDDP IZ & 2B RE LM S - Aabaw
2 & B IR E, JRICEMRMEOREICL S LE
Z BT W5 CDDP 28U R M o F B A 7

TTHRP=VAZHISREITEEBIC,

ML A T

T52 L TRIEMISRMILA LA, BRILEEREZ5]
SR T, AV LARRME BT A1
BEERERE ST 6 E 2 oM, IRy 7 A v Al
HED BB EOFN L %2 5°.

CDDP 3% 5 & 250 mg/m* % #8 2 % L IR &, &
M, SRR EOWALEHERDY90% Ll Lo BH T
W2 & Sh, HALZEEMECK L CTid 5-HT3 #4t



HEEKEE SR 2019; 15(3)
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E—Fo kA< 2 vy 20MHIZHEMTH 5 HE
PATRIE S 7z
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T, Ya— Mo FLb—2a yEEmuniiERet o
7. ISk TIY AT IF Y a— b FL—
Voa VBTG T ABICIIERE KT —< VAR
7 —% A (performance status : PS), 4Fii% X< #
L7z LTI S EsR sl oF DIk, Bk
KB, PS DE N, HiEEIZBwTid, AREToO
HATHALEFE LweEZoNnb, T2, FOX ) RIEH
T, SOX ® CapeOX E Voo v ATSF v & a E
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Ya— A FL—3a VlEpspeks: & Ik L ¢k
EORBBEOWMA L, BEIZERITETHLZ L
PHEEBOLETHE SN TWAESY, 72721, Y a—©t
WA R L= a VikE eI ) I o Rk
MR EIREERDSUHATH A, TOdbivbiug,
CDDP #5-8i H 2 5% &£ ) 1,000 mL 2L L fkok &%
g L) BEIIBELZToTwad. IhpvFohin
EEE O TOCEHL Y A Y THERTHITL Tw
T b BRI O FERE I ZPIH] T & 2R EAVRIZ S
7z.
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Diagnostic Value of Plain Radiography for
Symptomatic Bone Metastasis at the First Visit
(J Nippon Med Sch 2018; 85: 315-321)
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The Contribution of Alcohol Dehydrogenase 3
to the Development of Alcoholic Osteoporosis in
Mice

(J Nippon Med Sch 2018; 85: 322-329)
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L7z
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MDCT Anatomical Analysis of the Superficial Palmar
Branch of Radial Artery Perforator in Wrist Region
Tien Linh Nguyen Doan

Introduction: Early coverage of soft tissue defects of
the hand caused by trauma or tumor resection is crucial
to achieve optimal functional and aesthetic outcomes.
However, a few studies have investigated an anatomical
aspect of the perforators of the superficial palmar branch
of radial artery (SPBRA). The aim of this study is to
reveal 3-dimensional anatomical structure and
morphology of perforators in the volar wrist by using
the MDCT angiography on the living body.

Material and Method: A total of 10 patients (6 males
and 4 females) who underwent reconstruction for soft
tissue defects of the hand were examined by MDCT

02019 4E 2 116 A () 4% 1 00 50~ 4 I 30 45
Y5 o HARBERI RG22 B fgtch — v (T-BROARIS)

angiography. All collected DICOM data was analyzed by
SYNAPSE VINCENT (Fujifilm Medical Co., Tokyo,
Japan). The parameters that were examined included: (1)
diameters of perforators, (2) length of perforators above
deep fascia, (3) location of perforators measured on skin
surface.

Result: The SPBRA was present in all cases. The
diameter of perforators ranged from 06 to 1.1 mm.
There had been 5 cases with 2 perforators; on the other
hand, other 5 cases had 1 perforator. Totally 15
perforators were detected; The direct perforator and the
musculocutaneous perforator were detected in 100% and
33.3%, respectively.

Conclusion: Our MDCT angiographic study showed
characteristic findings of the perforators of the SPBRA
in the volar wrist region. The results may assist plastic
surgeons to accurately select the appropriate flaps.
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In Vivo Analysis of the Skin Graft-host Angiogenic Cross-
talk in Multiple Mice Strains
Mohamed Abdelhakim

Introduction: Fast skin replacement is critical for tissue
survival and optimal wound healing. The new technology
of bio-printing and tissue engineering has shown
promising results by providing various skin substitutes
including pre-existing vascular network to accelerate the
graft intake. However, these innovations are still unable
to meet the conditions of the fully functioning skin due
to lack of understanding of the graft-host angiogenic
cross-talk process. Therefore, we examined in vivo mice
models to monitor the vessel formation during
revascularization.

Method: Wild-type mice were cross grafted with GFP
mice and Flkl mice. Skin transplantation was performed
in which each mouse carries a graft from a different
strain. Repetitive analysis of the skin graft and wound
bed was performed microscopically and histologically to
monitor the vessel formation.

Results and discussion: The in vivo observations
indicated early in-growth of angiogenic bed vessels into
the graft, however, an angiogenic response from the
capillaries of the skin graft was also observed,
supporting the concept of the vascular interconnection
and integration between wound bed and skin graft.
Therefore, our further studies might help in providing
better skin substitutes and improved survival of
engrafted tissues.
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Photodynamic Therapy for Acceleration of Wound
Healing in Mice
Yan Sun

Purpose: Photodynamic therapy (PDT) has a number
of antineoplastic, anti-inflammatory and anti-microbial
effects. In our previous study, clinical observation of
topical PDT with 5-aminolevulinic acid (ALA) on
condylomata acuminate (CA) on the distal urethra has
been effective. In this time, we planned a study to
evaluate the effect of photodynamic therapy for
acceleration of wound healing in mice.

Method: Excisional wound models of dorsal skin on
both BL57/6] wild and diabetic mice were made by
punch excision. 5%, 10% or 20% concentration of methyl
aminolevuinate (MAL) were applied on the right wound
area, after 1, 2 or 3 hours of incubation. Radiation energy
of 60, 80 or 100 mw/cm® was conducted to the area. The
left wound area was set as a control. After optimal
parameter was selected, digital image, pathology,
immunohistopathology and PCR were performed at Day
0,2, 5,7 10 and 14.

Results: Photodynamic therapy delayed acute wound
healing process.

Conclusions: In the future, we need to evaluate the
effects of PDT for other types of wound including
chronic and infected wounds.
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Comparison of Current Strategies for the Treatment
of Wounds and Scars between Japan and China
Shuang Ding

Background: Pathological scars result from an
abnormal fibrous wound healing process, which can be
classified into atrophic scars, hypertrophic scars (HTSs)
and keloids. HTSs and keloids are a major health
concern for aesthetic and functional reasons. However,
expert advisory panels have begun to systematically
review the current literature and provide an evidence-
based framework. Despite a plenty of rapidly evolving
treatment options and technical advances. There are also
some different treatments between Japan and China.

Methods: This article aims to evaluate the current
strategies and upcoming trends in the therapy and
prevention of scars and wound healing from evidence-
based review of previous articles and clinical
perspectives. The comparison between the two countries
will be carried out through the following aspects:
pathogenesis, inducement, therapeutic method, auxiliary
method, prevention and so on.

Results: There is no significant differences between
the two countries in the treatment of small or single
scars. However there are some differences in the
treatment of large or multiple scars specially in non-
surgical therapy. In Japan, various external agents and
internal agents can improve symptoms, such as tranilast
and steroid plasters. Moreover, radiation therapy has
been used widely in Japan. In China, there are systemic
treatments which include traditional Chinese medicine
and dietotherapy. Two countries are almost the same
surgical therapy. There are differences in way of life and
national conditions between two countries. Therefore
each country has their own treatment that is appropriate
for their own condition. Learn advanced techniques from
each other to complement existing treatments.
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A Case of Nontuberculous Mycobacteriosis in Aquarium-
reared Sharphead Flyingfish (Hirundichthys oxycephalus)
Population Associated with a Dematiaceous Fungal
Infection

Saralee Srivorakul

Serial mortality events of sharphead flyingfish
(Hirundichthys oxycephalus) occurred in Shimane aquarium
during September 2017 until July 2018. Dead fish
displayed characteristic multifocal granulomatous
formations in various visceral organs, mainly in the
spleen, kidney and liver, together with dematiaceous
fungal hyphae penetrating into splenic and renal
parenchyma. Furthermore, central nervous system (CNS)
was occasionally found granulomas and fungal hyphae,
referred as meningitis and encephalitis. Mycobacterium
spp. and dematiaceous fungal infection were suspected to
be the caused of death regarding to positive acid fast
bacteria from Ziehl-Neelson stain together with smooth
white colonies grew on 7H11 Middlebrook agar, and
prominent velvet black fungal colonies on GY agar.
Polymerase chain reaction (PCR) was used to confirm by
using 16SrRNA, hsp65, and rpoB gene for diagnose the
Mycobacterium spp. In addition, ITS gene was determined
to diagnose fungal. Genetic variation and phylogentic
tree confirmed Muycobacterium marinum and Exophila
aquamarina with high similarity about 99% from BLAST.
Therefore, M.marinum and E.aquamarina might be
primary and opportunistic infection, respectively. This is
the first report indicating co-infection of a nontuberculous
mycobacterium and a dematiaceous fungus in sharphead
flyingfish.
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Influence of Fish Size on Susceptibility to Fungal
Infection Caused by Ochroconis humicola in Marbled
Rockfish, Sebastiscus marmoratus
Yih Nin Lee

Ochroconis infection caused by Ochroconis humicola
has been reported in juvenile stages in aquaculture
marine fish. To determine the relationship between
susceptibility and body size, we attempted an
experimental infection using O. humicola against small (25
~35 mm), medium (50~60 mm) and large (70~80 mm)
marbled rockfish. Each size class was exposed to conidia
with two different trials. Fish in the first trial were
intraperitoneally injected with the conidia while fish in
the second trial were artificially injured at head and
followed by direct contact of the conidia. The cumulative
mortality of small, medium and large fish was 90, 100
and 0% respectively in first trial and was 100, 20 and 0%
respectively in the second trial. Histopathologically, small
and medium fish in the first trial showed severe
inflammation with the presence of hyphae and necrosis
in the spleen, liver, adipose tissues and kidney. Survived
fish in large group of first trial showed slight
inflammation with a few hyphae in adipose tissues. In
second trial, small and medium fish showed ulceration on
the head part, and the brain was affected with numerous
hyphae resulting in severe inflammation. Large fish of
second trial showed slight inflammation at the head area
and the hyphae were not observed in the brain. These
results indicated that the susceptibility to Ochorconis
infection in marbled rockfish changes with body size.
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Wwox Protein Resides in Golgi and Cytoplasm during
Spermatogenesis
Md. Abdullah-Al Mahmud
WW domain-containing oxidoreductase (Wwox), a
tumor suppressor, considered important for normal
development of reproductive organs. However,
physiological function of Wwox in spermatogenesis is
almost unknown. Wwox deficient Ilde/lde male rats show
hypogonadism with defective development of testicular
germ cells. In this study, we investigated the
intracellular localization and expression pattern of Wwox
in normal testicular germ cells using Western blotting
and immunohistochemistry. The postnatal testicular
expression of Wwox was gradually increased with age.
Wwox localized diffusely in cytoplasm with focal intense
signals in gonocytes, spermatogonia, spermatocytes, and
spermatids. The cytoplasmic expression gradually
increased from spermatogonia to spermatocyte but it
gradually reduced and intense signals condensed to form
dot or horseshoe-shaped appearance in round and
elongated spermatids. Mature sperms did not express
Wwox. The intense signals were not co-localized with
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markers for cellular organelles rather than Golgi
markers. These intense signals were consistently
co-localized with Giantin (cis-Golgi), and partially with
Golgin97 (trans) and Mannosidase II (medial). Wwox was
biochemically detected in Golgi-enriched fraction. These
results indicate that Wwox is functional in most of the
testicular germ cells and might locate into Golgi via
interacting with Golgi proteins. These unique localizations
might be related with the function of Wwox in

spermatogenesis.
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Evaluation of Animal Assisted Education (AAE) Using
Horses with Elementary School Students

Xitong Niu

In current studies, horses are intervened in animal
assisted education (AAE) to promote learning about
animal and also enhance gross motor ability.

Method: Total of 354 third year students at Mitaka
Daiichi elementary school participated in AAE. The
program consisted of riding the horse for 2~3 minutes
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and learn about horses four times a year. Students
reported their feelings before and after the riding the
horse and also drew drawings of horses each time.
Their gross motor ability is compared with other 3rd
year students in the local area.

The result drawings show that children learn the
structure of horses better and also the relationship with
the horse. For example, after the activity, some children
described the details of horses, such as the horse’s
mouth, nose and hair color, while some children drew
closer to the horse. These features were not present
before the event. In this case 80~90% of children were
happy riding horses and also were satisfied. However
gross motor ability did not improve just by riding horses
4 times a year.
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Preoperative Lymphocyte-to-monocyte Ratio Predicts
Postoperative Infectious Complications after
Laparoscopic Colorectal Cancer Surgery
Tunyaporn Kamonvarapitak
Background : Minimally invasive surgeries have been
widely accepted as a curative surgical modality for
colorectal cancer (CRC) patients. However, postoperative
infectious complications (POIs) is still a major concern.
Lymphocyte-to-monocyte ratio (LMR), a relative new
inflammation-based score, is reported to be an
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independent predictor of long-term survival for CRC
patients. However, the study evaluating LMR as a
predictor of short-term postoperative outcomes is
lacking. The aim of this study is to investigate the
predictive potential of the preoperative LMR on POI
after laparoscopic CRC surgery.

Methods: This is a retrospective single-institutional
cohort study at Department of Surgery, Nippon Medical
School Chiba Hokusoh Hospital. Consecutive 211 patients
who underwent laparoscopic CRC surgery from Jan 2014
to Aug 2015 were enrolled. Patients were divided into
two groups (no POI;, n=176 and POI; n=35). The
association of the inflammation-based scores with POI
were investigated.

Results: The low LMR (cut off: 3.46), longer operative
time, and smoking were statistically associated with POI
in multivariate analyses. Patients with low LMR had
more advanced and aggressive tumor characteristics.

Conclusion: Low LMR is a predictive factor for POI
after laparoscopic CRC surgery.
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72, #A 4 v X (OR) %, Random-effects meta-analytical
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[RESE] SiIc 24 iF%E (31,877 4EB) A3l S .
A FIRAT ORGSR, Mith NSAIDs i #EII A BISHATRED
SHEHEDE A -7 (OR 1735 95% CI=1.31~229, P<
0.0001). H 7EBTICB T, FEEIUY NSAIDs M IFHES
AEVH S35 —77, BN COX-2 BLEHI S L %
»ol.

Uiiam] MHEE WA FMNICB W T, ik NSAIDs fii
SREEAREOHBARIIE) A7 L4209 5.
Postoperative Nonsteroidal Anti-inflammatory Drugs
with Anastomosis Leakage after Gastrointestinal
Anastomosis: A Systematic Review and Meta-analysis

Supaschin Jamjittrong

Background: Nonsteroidal anti-inflammatory drugs

HEEREESEE 2019; 15(3)

(NSAIDs) are commonly used to control postoperative
pain. However, the association of postoperative NSAIDs
use and the anastomotic leakage (AL) after
gastrointestinal surgeries has been reported. Primary
objective of this systematic review and meta-analysis
was to determine the correlation between NSAIDs and
AL. Secondary objective was to determine whether AL
incidence varies among NSAIDs class.

Methods: A comprehensive electronic literature search
through August 2018 was conducted to identify studies
evaluating AL between patients with or without
postoperative NSAIDs use. A meta-analysis was
performed using the random-effects models to calculate
odds ratio (OR) with 95% confidence intervals (CI).

Results: Twenty four studies were included in this
meta-analysis, yielding a total of 31,877 patients. A meta-
analysis showed the significant association between
NSAIDs use and AL (OR 1.73; 95% CI=1.31~2.29, P<
0.0001). In subgroup analyses, non-selective NSAIDs had
a significant association with AL, but not in selective
COX-2. However there is no significant difference
between selective and non-selective NSAIDs.

Conclusion: From the results of this meta-analysis,
Postoperative NSAIDs use was associated with AL in
gastrointestinal surgeries. Although the difference was
not statistically significant, selective NSAIDs maybe
safer than non-selective NSAIDs.
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Digital Three-Dimensional Reconstruction and
Ultrastructural Analysis of Embryonic Nephrogenesis
Xiaoyang Yu

Objective: To clarify the maturation processes of renal
nephron precisely by establishing virtual 3D images of
nephron during the development of rat kidney.

Methods: For the kidneys of Wistar rats at embryonic
day 18 (E18, immature nephron), E20 (developing
nephron) and postnatal day 8 (P8, mature nephron),
histological serial sections of the whole kidney were
stained with PASM-HE and reconstructed 3D structure
of nephron using Dragonfly software (Maxnet, Tokyo).

Results and Discussion: At E18, comma- and S-shaped
bodies were observed around the ureteric buds in the
surface layer of the kidney, and the distal part of the
S-shaped body connected to the ureteric bud. At E20, the
formation of comma- and S-shaped bodies continued to
surround the branched ureteric buds in the surface layer
of the kidney. Kidney got bigger with maturation of
nephrons, and glomeruli in the renal corticomedullary
junction developed more mature glomeruli than those in
the surface layer. At P8, ureteric buds developed to
collecting ducts, and the transitions between distal
tubules of all nephrons and collecting ducts were found
in the surface layer of the kidney. Long distal renal
tubules from juxtaglomerular apparatus of nephrons
traveled closely to the collecting ducts, forming
medullary rays. The juxtamedullary glomeruli exhibited
long loops which were composed of the proximal tubule,
Henle's loop and the distal tubule, while the renal
superficial glomeruli formed short loops. Those loops
were closed to and in parallel with the ureteric buds
(collecting ducts). In this study, we confirmed the
stereoscopic development of nephrons during rat
nephrogenesis. Each nephron developed and matured

accompanied closely with the ureteric bud.
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LC-MS/MS Study of Stability of Phenothiazines in
Human Serum
Tong Xie

Purpose: In medico-legal autopsy, it is of great
importance to detect drugs and to determine their
concentrations because it can clarify whether the cause
of death is drug-overdose or not. However, estimating
accurate drug concentration in blood at the time the
deceased passed away is very difficult because the drug
can undergo chemical changes during the interval
between death and drug analysis. In this study, we
investigated stability of phenothiazines in human serum
and tried to identify the products derived from the
parent drugs.

Method: Phenothiazines were added to human serum
and the samples were kept in room temperature for
seven days. During the period, portions of samples were
taken, and the drugs were extracted and analyzed by
LC-MS/MS in MRM mode. For drugs that showed
decrease in peak areas, the products derived from the
parent drugs were searched by combination with scan
mode and product ion scan mode.

Results: The peak areas of promethazine and
chlorpromazine decreased. The m/z values of the
products increased by 16 Da than those of the parent
drugs, which indicates the products were formed by

oxidation.
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