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A comment on the relationship of forces with stress tensors

for fluids in a tube

Fukuo Yoshida

Department of Physics, Division of Fundamental Bioscience
Shiga University of Medical Science
Seta Tsukinowa-cho, Otsu, Shiga 520-2192, Japan

Abstract The force for fluid elements in a tube is discussed by considering a net force in an
infinitesimal volume in incompressible fluids. An expression for it in terms of stress tensors is

obtained in cylindrical coordinates, and it is critically compared with Zamir’s results in a pulsating
flow .
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1. Introduction

The Navier-Stokes equation is of fundamental importance
to the fluid dynamics in various fields [1-3].  For instance,
in biophysics, the pulsating flow in a tube was studied by
Zamir [4], adopting cylindrical coordinates. To obtain an
explicit expression for the equation of motion in curvilinear
coordinates, one can apply a formal mathematical
procedure to the vector Laplacian [5]. Alternatively, it is
derived physically by considering the meaning of a net
force per unit volume. These are equivalent, but the latter
approach would be useful to investigate how each stress
component on a surface effectively contributes to the force
in a specified geometry.

In this note, we discuss a force per unit volume for
incompressible fluids in a tube. Considering forces on a
pair of surfaces in an infinitesimal volume, we obtain an
expression of the net force in terms of stress tensors in
cylindrical coordinates. The physical content of this is

discussed in comparison with the Zamir’s results [4].

2. Force per unit volume and stress tensors in

cylindrical coordinates

In cartesian coordinates, the stress tensor Ojj in
incompressible viscous fluids [1] is given in terms of the
viscosity coefficient 7, pressure p and the fluid velocity

v by

ov;
oy = —PJ; +77(g+

ov, -
— i,j=1-3 1
aXj) i @

The quantities o, , v, , v; stand for

X y y il
z components of the fluid velocity, respectively. With
the use of the stress tensor (1) the force per unit volume is

cast into the form

f=-Vp+nv? @)

The force f divided by the fluid density appears in the
Navier-Stokes equation for the velocity, in incompressible
fluids.

In the circular cylindrical coordinates, the parameters ¢,

¢ , z arerelated to the cartesian coordinates (x , Y,
z) by

X=/0C0S¢p, y=/(Singp, z=12

®

The unit base vectors ¢,, ¢,, &, are defined by using

Al

the position vector r as

o
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&, :5
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Then, the velocity and the force are represented in the form

0=0V,8 tV,E, tU,E,

©)

f="1e +fe,+1fe,

where v, , U, U, and f,, f,, f, are the physical

componentsof v and f, respectively.

The components of stress tensors in cylindrical

coordinates are 0,y , Oy, =0, 1 Oy =03 104,

G, =0,,, 0,  the quantity o, represents the

¢z
force per unit area along ¢, on the infinitesimal surface
the direction of with

perpendicular  to

a,f=1{, @ 7.
parameters ¢, ¢, z  and also an infinitesimal region

LY
We consider a point specified by the

R around it by giving infinitesimal increments 4¢, Ag ,
Az to these parameters. The volume of the region R is
N =LAlApAz .

In the first place, we consider a pair of the infinitesimal
surface defined by the fixed values of ¢ and ¢+ A4¢.
Atthe point (¢, ¢, z),thesurface of the area 7Ap Az
is perpendicular to the direction of &, . Since o, ,

o, 0, aethe ¢, @, z components of the stress

Pl
on the surface, respectively, the force acting on the surface

correspondingto ¢ is given by



()

F® )=(o,&, + Oy, + 0,8, Y Ap Az

The superscript (¢) indicates the contribution from the

surfaces  perpendicular to ¢, . Similarly, the force

acting on the other surface correspondingto ¢+ A¢ is

FO @+ a0)= (o disme tllopliine,

+[€O-z£]l+4\£ €; )A(DAZ (7)
where the notation such as [¢o,,],,, indicates that the
value of /o, is evaluated at the point (£+4¢, ¢,
z)

between these two forces is the net force for the fluid

. The difference sF ) = F (¢ + a0)— F ()

element in the region R. Dividing 6F) by &V , we
obtain the force per unitvolume £ = sF ) oV as

0 0 0
£O zg(a”ﬁ)e, +§(Uw)a(p +§(az,)£Z ®)

Secondly, we consider a pair of the infinitesimal
surfaces defined by the fixed values of ¢ and ¢+ 4¢.
The force acting on the surface of the area AlAz is

given by F© (p)= (01,8, +0 +0,,8,)A042

‘/"/’8‘/7
just as in equation (7), omitting the subscript ¢ . But, for
the force F(p+Ap) acting on the surface
corresponding to ¢ + A | we have to take into account
the fact that the unit vectors &, and £y given by
equation (4) themselves depend on the variable ¢. Asa

consequence, it is appropriate to write F“)(p + A¢p) as

F @ ((er A(p) = ([O-/f(p](p+A(p [8(’ ](p+A(p

©)

+ [G(/)(/)](p+A¢ [8¢]¢+A¢ + [GZ(p]qH-Aq)gZ )A/AZ

Then, to evaluate the difference between F (¢ + Ag)

and F“ (p) we make use of the relationship

aaé_{a}a {a}a
tp] " ol “

oa

[

6(0_

'R

for the differentiation of the base vectors a, and
a, with respect to the parameter ¢ . Here, the quantity
with three indices is the Christoffel’s symbol of the second

kind in tensor analysis [6], and the summation is implied
for the repeated index« = ¢, @, z . It is found by using
the relationships a, =¢, , @, =/¢,,a, =¢, and the
values of the Christoffel’s symbol that these are explicitly
given as

&

op

(10)

@

Utilizing this relationship (10), we obtain the difference
SF @) =F(¢)(¢7+A¢)—F(¢')(gp) as

0 0
SF @) =[£(0w)8/« +(0p)e, +%(O'W)8¢

0
—(0,,0)¢, +£(GZW)£Z]A(/)AZAZ (12)
It is then found that the force per unit volume
fO=6FD IV is
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Finally, a pair of the infinitesimal surfaces corresponding

to the fixed values of z and z+ Az is considered to

obtain the force £® per unit volume . Following the

same procedure as for £, we obtain
0 0 0
f(Z) :E(O-éz)gé +E(O—¢¢)8¢ +E(O-zz)gz 13)

The summation of these three forces £, 7, @ is

equal to the force £ in equation (2) :

f= f(“) + f(‘/?) + f(Z) 14)

It is then straightforward to find the three components f, ,

f f, inthedirectionof &, ,

o &, , respectively,

Sw,



from f . The resultsare

f_li( )+lia 49, 1
T Y R Y R
(15)
10 1 d 1
f¢=Z§(€G¢/)+Za ¢¢+EU¢Z+?O_4¢
_li( )+£i + 9.
e Tt 1o ez P

We consider the equilibrium state as a special case; the
stress tensors in cartesian coordinates are diagonal and
static (o =—pdy with constant p). It is necessary

that the force vanishes at equilibrium, as found from
equation  (2). By substituting o,;=-pd,,; in
equation (15), we easily find that the three components

f,, f f, vanish,or f=0.For f,, the first term is

0
cancelled out by the last term. It is noted that the results
given by equation (2.6.4) in [4] do not satisfy this

requirement.

3. Force per unit volume in terms of space

derivatives of the velocity

The velocity satisfies the continuity equation of the form

V-o=0 (16)
in incompressible fluids. This gives the constraint for

velocity components, whereby v,, v,, v, are not

[ z

independent.  In order to write equation (16) in cylindrical
coordinates, we consider three pairs of the infinitesimal
surface as mentioned above, and take the scalar products of
v with outer normal vectors by definition of divergence as
g, 045, =v,ApAz g, 045, =v, A,
g, -04S, =v,lAlAp . Itisthen found by following the
same procedure as shown to obtain f that V-» can be

written with space derivatives of the velocity as
ov

6_ZZ ()]

ov
2 4

Substituting six components of the stress tensor [2] given

by

into equation (15) and using equation (16), we are able to
show that the force per unit volume is written in terms of

the space derivatives of the velocity as

1
f_z) v,

2 ov,
% 0p

op 2
-4 V _
Y, nl(

f/: ],

10p

l Op

1
£—2)0¢ +

2 0v,
(p ]

+ 77[(V2 - /—2% (19)

_op

f, =

+nV2p
z pe n z

1 02

0% 92

62
+_
Forka

wih v2-19,9,
o0 ol

The equation (19) agrees with the results from a direct
application of formal mathematical procedures to the
vector Laplacian V2v. It means that without the last term
of o,,/¢in f,in equation (15) one could not arrive at

the expression of  f, in equation (19).

In summary, we have discussed the physical
significance of the net force in an infinitesimal volume, and
obtained equation (15) as its expression in terms of stress
tensors. The last terms 0,y /¢in f,, and Um,/f in

f, inequation (15) are not involved in the Zamir’s results



of equation (2.6.4). It is because he just applied the
procedure for the divergence of vectors in the cartesian
coordinates, and did not take into consideration the
so-called covariant derivative of vectors in curvilinear
coordinates. We have pointed out the physical importance
of these terms by considering its consequence in the case of
static constant pressures. It would be interesting to
investigate to what extent they are quantitatively important,

compared to other terms, in dynamical problems.
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Results of IMRT Following Neoadjuvant Hormone Therapy
for Clinical Stage C Prostate Cancer

Naoaki KONO, Keizen SHO, Takuya TSUGAWA, Kiyoshi MURATA,
Kazuo NOMA, Eriko HONDA, Keiji HASHIMOTO and Yasuo KONDO
Hiroshi USHIDA, Keisei OKAMOTO and Yusaku OKADA
Department of Radiology, Shiga University of Medical Science
Department of Urology, Shiga University of Medical Science

Abstract We report the 5-year prostate-specific antigen (PSA) relapse-free survival outcome and incidence of toxicity for
patients with clinically Stage C prostate cancer treated with intensity-modulated radiation therapy (IMRT) in our institute. A
total of 35 patients with Stage C prostate cancer were treated with IMRT between July 2003 and November 2007. All patients
were treated to a dose of 74Gy prescribed to the planning target volume and received neoadjuvant hormone therapy. The
median age was 71 years (range: 50 to 80 years). 3 patients (8.6%) had Gleason scores <or=6, 14 patients (40.0%) had
Gleason scores 7, 18 patients (51.4%) had Gleason scores >or=8. The median pretreatment PSA level was 28.0 ng/mL (range:
5.1 to 160.0 ng/mL). Patients were characterized as having high risk disease if their pretreatment PSA level was >20ng/ml and
Gleason score >or=8. PSA relapse-free survival rate were calculated and toxicity data were scored according to the Common
Terminology Criteria for Adverse Events Version 3.0. The median follow-up time was 58 months (range 7 to 84). 11 patients
(31.4%) developed a PSA relapse, and the 5-year PSA relapse-free survival rate was 66.3%. The 5-year PSA relapse-free
survival rates for high risk patients and others were 39.2% and 85.7%, respectively (p=0.0098). The likelihood of acute grade 2
urinary and rectal toxicity was 14.2% and 11.4%. No grade 2 late complications have been observed. These results indicated
that 74Gy IMRT is well tolerated and is associated with good PSA relapse-free survival outcomes in patients with Stage C
prostate cancer, especially non-high risk patient.

Key words Prostate Cancer, Intensity Modulated Radiation Therapy, IMRT

FlobB W TbE (~#lE) U AZBEORISIRE L LT
SEEND, THOISKT 5L IR AT IC X 5 IRR
FEARIX IR L CRIF SIS 2RV, O ERBHIL,

L C®IT

Al ST IR R B TR (Prostate Specific Antigen : PSA) &

O KA T BRI Gl o B & 8L <
WAHHOD, KK E L TEMNEICE W TIX, Stage C D
O ETLIEMNOHEYOESEHDTWD DN
KTH D, $t-> T Stage C DEISRFE K L Tyl
MM EAT 5 Z L ITEERRE TH 2, Stage C D Hi LI
BIX, Wb D RETEATRI LR TH Y . NCCN
(National Comprehensive Cancer Network) @ U A 7 43

AT 32 R 4 M A= LS L D B BRI S B0 ) o N E AR
DIYVAITZPRENZ LIZHD, D=, Stage C 1% L
DT HEY A7 BEORISIEICR L TIX, NoWH
NEVRIEEZDH LB BIBREB TN D 2 L%
W,

RR &) 14 W17 SZ MR8 12 k9 2 B AR IR I I3 SRS &
ARG (RBRER - GfER), 25 W ITmE &Ml

Received November 7, 2012
Correspondence: R ERIR TR HAEL T 2P E
T520-2192  KEETEEH w7



Stage C HISZMRIEIZ /92 3 UAAR /L o FR1A OF F 98 B2 A8 SR RIE IR (IMRT) O H TG B

HEabOEDFEND D, R TIE, KHERERNR
(32— R 125 %“%#/J\ﬁ/ﬁﬂ&ﬁﬂﬂf&/ﬁ) e L
MR AR THEAIZITORD X512V FIZIX
IHHDY AT O E R F MRS B 2 IR o x5 b
TAHEI RN S H D A[1-2]. EAMIZ Stage C & 1T
U ET2EY AT BEOFIL R ICKR T 5 INEIZIE.3
WL R 2 & LA RS2, Uik virbh
T&, L2LaRs, SR OB HiE (REHIC

UV URHHERE SO L0EN) - BEREICEL T, &
HWVEPEHT AR WAL T CEEOIRICE L TiX
BFLbarker 203G 60 TR,

AR, B2 XY BRI TR 21T o 7= Stage C miAZ AR
FET, XA T V2N FNGWHRIVE CEEEZERL
o 25 G i 4 AR 1R 9% (Intensity Modulated Radiation
Therapy : IMRT) 2 & 2 4R 15 HY 72 5T #1647 L
TIEBIIZ DWW T ZOIRBRA LR BFF R AEFR L
PSAJERFEAGR, £, AFFRIHEL TRAME
WZRE L7z,

KRB EUNFE

Stage C DR MERTSZ IR IR L. 2 AT ¥ 230 B
W WFREZ O L, 2003 £ 7 A2 5 2007 11 A D
I Y B C IMRT % /ifT L7z 35 fEB &2 Rf G & Lz,
/$ﬁAiSOZF~80?‘(*%%§7I?7 T, PSIX 0~1,
ZWIT A, YU H L < TR E A RS o W R g8 F

fﬁzb:h A f - CT » MRI - TRUS(#% [E 5 #8 3 I 1
E) HyrF - BIEZI2EL Y, Stage C O RJE M AT
HEJB?}: ZWrsihu T\ s

W53 b#w%/%&igﬁﬁﬂf%5UMm7+
ns (Figatr ) BEXO. Ty Re s v (v
BV Z I F) O KWNMRIC KD Combined Androgen
Blockade(CAB)H L < X LH-RH 7 v ZHMIZ L 5 %
FT V2N NS WERLE CEEN TV, NS W

AT CEERGELY 35 A0S 6 5 HRIZ IMRT IZ
I AWBEEB XFEBB L TS, £z, IMRT B

ETHEICITEARAMICHNDW A IVE REIT IR, 7Y
23 N OWNSWHE LT CFEEITITo Ty, 1A
TV 2Ny NNSWERVE CERET 35 B2 F TR T

Eh, Wik& LTIk CAB 2 31 fiTirbhTRY,
LH-RH 7 7 a Z B TOMEDN 4 flIZiTbn Tz,
Fio N IEEO ML 4~20 » A (g 7 % A)
ThoTz,

¢ 1 StageC AN MRIEAE 1] (35451) 75 5K

i (%) 50 ~ 80
(shsefg 71%)
B FR s 2 cT3a 29451
cT3b 5451
cT4 1451
¥ PSA(ng/ml) 5.1 ~ 160
(ch 5 fig 28.0 ng/ml)
=10 2451
10.1~19.9 10451
20~100 2045
100< 3451
4 #& Gleason Score
=6 3451
7 14451
8 4451
9 14451
BEAR (7 A) 7~ 844 R
(P RfE 584 A)
IMRT @ GF 3, =5 o K f e 5 Gl 26 & (Cad

Plan — Helios system) % H\\TATW, ISR L OV
5% % Target Volume & L, ~— 3 2 |& Target Volume ®
A A A RE T 1A Tmm, BHE 5 B2 8mm & BXE .
PP %% 5 P9 (45°105°180°255°315°) @ Sliding Window
BEIEARL Uiz, IMRT OBH X, BELZ WM
BAGZ TATVN, 1 B EIE 2Gy & L. BIBE B EIT 74Gy
(TA Y'Y H—WT) TITolz, CTIZ X 5 Al IRAT

EMERZBEIZ 1~2 BT U, fISsE RO LA W, B8
RAH, A~ 2RO L, LEIZELT

TAY v Z—DNERE AT o T,

35 Bl D WIZHE PSA 1L 5.1ng/ml~160.0ng/ml (1 5
& 28.0ng/ml) T, 10ng/ml L F2% 2 f5], 10-20ng/ml A3
10 5, 20ng/ml LA 25 23 f3 T & - 7=, Gleason Score |%
6 LA 361,75 146, 8 LLEM 18 #ITH o7z, PSA
£ 2% 20ng/ml LA T, 7)>O Gleason Score 28 8 L E D
iE 1) & e AR PR RE & E HMERE 14 6] & 2 BiSt O
mm_o%@ﬁ%ﬁotoﬁ@ﬁ%im%ﬁéﬁ%T
B b & L, BT 7~84 » A (e ff 58
»H) Thotz (F 1),

F PSATEREOMNIBEERE~Y — 1 —ThH Y,
FERAICII RO B RICKEILSOL D TH DR, 8
TETIE, BISLIR IR BB O PSAMEIC S v b A 7 E & 7%
T EBR D56 % —KHIIZ PSA T3 & U PSA



o

MR AARIT, MZEREOEEE L THY LR
L2 ENBLV, ZTITOD PSA HEO AL ASTRO

(American Society for Radiation Oncology) @ Phoenix
DEFITHEV, PSAnadir XY 2.0lng/ml LA LD L %
FAR L L7, PSA @ L5723 2.0lng/ml Kiili TH ¥ v
N— DN IVE FRIEDB B G S T D IERFIC
DWNWTIX, TOREATPSA B L L7, PSAFEHFRAE
R T % BEHTIE Kaplan-Meier % . DR EIC
I% Log-rank £ % H W72, A % #41% CTCTAE (Common
Toxicity Criteria for Adverse Events) version3.0 |Z ¥4 L
L7z, DEV AR REEEZLBELT IO, H
Js H I C do AU IR/ IN LA D N B BR B e BE K AL & B L
THEI L DOIFIEAMIC Grade2 DEEEG L L E
PR, i, TVR, WESEAIME., b L IZ4ARMH 2L
EELEET DX D RYE Graded, T Ll Lo Em %
BT LRLOAEFRREY Graded & LTz,

RS

PR Z I 35 Bl 11 1A PSA FE & HE S,
DA 11 PHZ Y IV _R—= T DN R V| FRIEDS
WMENT, TONRITULTFTOR 2R T X HIT, PSA
=20ng/ml A% 9 B, Gleason Score=8 2 8 il & K7y %
HOLILBID D6 Z oG E e m R 8
Thol, £7-. PSAED LH 7% 2.01ng/ml FK il TY
R — DR WIR T ERIEDN MG STV B ER
TaplicHbnz, BEREXE LTI, BRMERER
1 #l CBEER) IO LN, RBBIEPIZET L
TIEFNE 72 o T2,

2 PSA BEJERF] (1141)

ERERA A cT3a 9451
cT3b 1451
cT4 1451

¥ PSA(ng/ml)
=10 0451
10.1~19.9 2451
20~100 6451
100< 3451

4 Gleason Score
=6 0451
7 3451
8 1451
9 7451

Salvage %3 il A R BRIRES

PSA |5 g (ng/ml) <2 4451
2= 7451

=0

M3

Kaplan-Meier £ L D SERBORBRRAGFRIT
100% ., PSA EFRAEFFRITZ 663%TH 72 (K1), 5
AERFE PSA FEH R AEEFERICE L CTiX. Gleason Score 7
LLF T 82.3%. Gleason Score 8 LA ETiX 55.5%¢ (¥
) HEZEIZR W E DD Gleason Score 8 UL ETRE A
Bl T & o 72 (P=0.13), [AERIZ, 172K PSA i 20ng/ml
AR5 T 83.3%., 20ng/ml PL L TiX 60.8% & (K3)., Zh
HAEBEZEITRWVE OO PSA 20ng/ml BL_E TR R 22\
Lotz (P=0.20), F7o. HEmBEMEN L SEBEERL O
g ik, ERBEMERE T 85.7%., BEEMERE TIX 39.2%
E(X4), S FRFEPSAFHHFRAEFRITIREMEICT
BEEICRETH- = (P=0.0098),

AN A EESRIT Grade2 DR T 5 6 (14.2%) .
EIET 46 (11.4%) IZRS L7z, Grade3 YL LD b
DIFRO N> T, B A EFERIX Grade2 UL LD
HOIEBD LN Tz,

3 5
= 5
=
E |
Z e
2 o 66.3%
2 ad
=
—;, a
= 2
17}
g
uDD My i B an 10
Follow-up time (Month)
E1 PSA FEBEHFREFE (ZEHMD
ERNY
T T
= 82.3%
B AL e e
E
2 55.5%
5
=
% p=0.13
Follow-up time (Month)
H2 PRA FEEZFELFE (Gleason Score HD

tGleason Score=7 SR (F) ! E=Gleason Score

=e b



Stage C FINZMFE (T2 U AR V& S FEIE DT 8 8 225 R HR (IMRT) 0 S TR i

£ s 83.3%
2 60.8%
; 2
e p=0.20
Follow-up time (Month)
X3 PSA FEEFRAETFER (PSA 5D
=g (L) rPoA<20 Gig CF) o 20EPRA
E T 85.7%
= 2 39.2%
z p=0.0098
Follow-up time (Month)
B4 PSA FEBHERAETFR (FEHD
=g (k) JEEME dig (T BB

FR &3 P BT S BRI IS xh L TAT oL 2 N3 W AR L
AL DR O S #Rm# B L CTid. 1997 4 @ Bolla &
D WGy WA VB 2 B TE OF R BRIR R & BT B8 BTG
HOLEBRBROMERNS, NCCN DA A KT A4 2B
WThH, ZORBE/RHERIZIEINTIEVDIAN, 222k
T AR RRIER O BB REIZTOGYRE 72> TE Y,
IHhHF 1 HERATO A BIBREOBRICE £S5 H D
L7oTWVWD[3], LLABRE, ITH TIEH =2 R
Ee LT, MEAFBHBIR (Intensity Modulated
Radiation Therapy : IMRT) /A< K LA WL TK
THEY.70Gy LV BWHEEOHFBIBERNITOILS &
2N OOH D,

IMRT (%, [ (Inverse Plan (ZH-3 &) Z2fMy, MR
BICARE — R RREEZ R —2 %L HRrb Ml

FI2ZEickv, WESICRKE B ENME5D K
FHBIEEE] CERSINIBRHETHDL, Z0RSE
X, BEOEZ XL —XHERV, BE~OREE
FHEEEODFHELELTHEISNEZLO T, LRI
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— T, WAWERVE CRIEICIE, 2RI T
GHETHAREEODL DM/ REBREZHBIED 2L
TIERBEBEOY X7 2@ S5 2L &, BEBRIBR
DNBEAEREEDL LIV EREBORKE LR
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BEICEEFOSRE (31.9% vs 45.1%) BB LN
ELTWA[8],
P> T .5 BEFx DES L& EMR (Gleason Score
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A CASE OF INFECTED HEPATIC CYST TREATED BY
SINGLE-INCISION LAPAROSCOPIC FENESTRATION WITH
ABDOMINAL WALL LIFTING USING TWO BARS

Hiroshi OKAUCHIY, Takumi SHIMOMATSUYA?

1)Department of Surgery, National Hospital Organization Shiga Hospital
2)Department of Surgery, Nagahama Red Cross Hospital

Abstract A 77-years-old man visited our hospital because of upper abdominal pain and general fatigue. Abdominal
computed tomography scan showed an infected hepatic cyst 12cm in diameter and cholecystolithiasis. The
pericutaneous drainage of the cyst guided by ultrasonography disclosed that the cyst contained brown milky fluid, and
the cultures for bacteria of the fluid yielded MRSA. However, due to increased in a short period of time after the
drainage, we performed a single-incision laparoscopic fenestration and cholecystectomy with abdominal wall lifting
using two bars. Our lifting method enables us to use usual operating instruments because the space for instruments was
not so limited, and was convenient for aspiration and washing. The surgical site infection was complicated and the
patient was discharged from our hospital on the 23" postoperative day. Six months after surgery, the cyst was 9mm in
diameter. At present, there is no evidence of recurrence of the infected hepatic cyst.

Key words infected hepatic cyst, single-incision laparoscopic surgery, abdominal wall lifting
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7 10 ABERE iR A LR R
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AROMY Tz FHROLEMIFEA UATEIIICZE EL
vy 2 fe R L 72 (IXI3B,C). R R i B B 2 it & O JRiE
CHEE U 7= FehuiE 2 GIBH LBH AT 21T o 7. BRZRINGE T4,
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The influence of posture on evaluation of pelvic organ position

Sanae NINOMIYA"-?, Sigehiro MORIKAWA?, Yoshihiro ENDO?, Kiyoko MASAKI?,

Yoshino SAITO", Sachi THUCHIKAWA?”, Midori MORI® and Hisayo OKAYAMA?”
1) Department of Nursing, Kyoto Koka Women’s University
2) Department of Clinical Nursing, Shiga University of Medical Science
3) Department of Fundamental Nursing, Shiga University of Medical Science
4) Graduate School of Medicine, Shiga University of Medical Science
5) Shiga University of Medical Science Hospital

Abstract The influence of the gravity should be considered for the evaluation of pelvic organ positions. This study
investigated the influence of posture on pelvic organ positions. Bladder neck position and mobility, and internal uterine os
position in the supine, sitting, and standing postures were compared in 9 parous women (28—48 years). Sagittal T,-weighted
images and T,-weighted images of the pelvis were acquired for evaluating the bladder neck position at rest and at pelvic
strain, and the internal uterine os position at rest, respectively, using a GE SIGNA SP/2 open-configuration magnetic
resonance system. The distance from the pubococcygeal line to the bladder neck and the internal uterine os were measured,
and both of positions were shown as being higher (+) or lower (-) than the pubococcygeal line. Median bladder neck
position in the supine posture at rest was +15.6 mm (range, +9.3 —+23.4). The bladder neck position was significantly lower
in the sitting than in the supine (difference, 6.9 mm; 95% CI, 3.6 to 13.6 mm; p < 0.016) or standing (difference, 15.2 mm,;
95% CI, 10.0 to 22.9 mm; p < 0.016) postures. Similarly, the internal uterine os positions were also low in the order of
supine, sitting, and standing postures. The position of bladder neck and internal uterine os showed positive correlation (» =
0.63 to 0.88, p < 0.01). Bladder neck mobility did not differ among postures. But, the bladder neck position at pelvic strain
was also low in the order of supine, sitting, and standing postures. Thus, we suggest that the posture should be considered
for the evaluation of pelvic organs.

Key word pelvic relaxation, position of pelvic organ, mobility of bladder neck, magnetic resonance, parous women.
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Effectiveness of the comprehensive evaluation based on the combinatorial

analysis using mammography and ultrasonography in breast cancer screening

Akie TANAKA" ®, Tomoko UMEDA ?) Masayo KOJIMA " Naoko YANAGI"? |
Eri KAWAHARA V%, Sae NAKAJTIMA®, Ai NONOMURA" |

Yuki KAWAI? Tsuyoshi MORI?’, Hajime ABE?) ,Yoshihide FUITYAMA?® and Tohru TANI?)

1)Health Care Center, Kusatsu General Hospital
2) Department of Surgery, Division of General Surgery, Shiga University of Medical Science

3)Department of Internal Medicine, Gastroenterology and Hematology, Shiga University of Medical Science
4) Department of Clinical Laboratory Medicine, Kusatsu General Hospital

Abstract  An effective breast cancer screening require the efficiency in reducing the death rate without
including unnecessary examinations. The highest incidence rate of breast cancer is distributed around
late 40s in our country. Neverthless, the breast cancer detection rate by the mammography (MMG)
screening of 40s is low compared to that of over 50s. By adding up the ultrasonography (US) to MMG,
the detection rate will increase but the recall rate will also increase when one examiner determines them
individually. On the other hand, if the examiner determines them by comprehensive evaluation based
on the findings of MMG and US together, the screening can be performed more accurately.

We carried out a breast cancer screening with 248 females, which used MMG and US
simultaneously, from April 2009 to March 2012. The individual screening of MMG and US achieved
the recall rates of 14.1% and 10.1%, respectively. The recall rate when determined independently of
each test becomes 21.8% although the final recall rate dropped to 10.5% based on the comprehensive
evaluation using combinatorial methodology using the overall findings of MMG and US simultaneously.
Moreover, the recall rate dropped further in each age group from 20s to 60s, These results clarified the
effectiveness of this comprehensive evaluation based on the combinatorial methodology using both
MMG and US in breast cancer screening.

Keyword breast cancer screening, mammography, ultrasonography, comprehensive evaluation
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Preoperative Oral Rehydration Therapy Introduced and Systematized

under the Initiative of Anesthesiologists
Endeavours at National Hospital Organization Shiga Hospital

Yoshihisa FUIINO" * ' Keiko HONMA®, Mayumi SOGA®, Takashi CHIHARA”, Yuko NAITO?,
5, 10)

Katsuhisa KIKUCHT> ', Yasuhiko TSUTSUMI* '?, Yoshitomo OZAKI
Koichiro SATO® !9 Takashi INOUE” '?, Shuhei INOUE™ ', Shuichi NOSAKA®
and Yoshimasa KURUMI6’ 10)

1) Department of Anesthesiology, 2) Division of Nutritional Management, 3) Department of Orthopaedic Surgery,
4) Department of Oral and Maxillofacial Surgery, 5) Department of General Thoracic Surgery,

6) Department of Surgery, 7) Department of Obstetric and Gynecology, National Hospital Organization Shiga Hospital
8) Department of Anesthesiology, 9) Division of Surgical Center, 10) Department of Comprehensive Surgery,
Shiga University of Medical Science

Abstract

Preoperative oral rehydration therapy has been introduced to all surgical departments in our hospital over a relatively short
period under the initiative of the Department of Anesthesiology, and it has become a usual preoperative procedure in the one
year since its introduction. The main point of the therapy is to simplify the preoperative procedures. The therapy also has many
other benefits. For example, it not only prevents preoperative dehydration, but also improves patients’ preoperative comfort
and postoperative recovery from surgery, cutting down on the workload, improving medical safety on a hospital ward, and
increasing efficiency. The main anxiety after the induction of this therapy might be increasing the risk of aspiration on the
induction of general anesthesia. However, we can overcome this anxiety as long as there is careful selection of patients for the
therapy, sufficient explanation for the patients at the medical examination by anesthesiologists, and strictly controlling patients’
water drinking. Accordingly, we recommend that the therapy be introduced under the initiative of anesthesiologists, and it is
important to repeatedly explain to and closely observe patients.

Keyword Preoperative oral rehydration therapy, Medical safety, Preoperative comfort, Cutting down on the workload,
Enhanced recovery after surgery
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BALK 10 » A BIZIXERAR NHZR S Lz &R
\ZHTET ORT ZBHEA L 7228, MIBICEATE =, 1l
ORT HA2HERER -T2 b, ol &t & YFIEHED
FHROBRENERETH DT TR, THRESLHKEHO
ZATANG BAFE 72D . M BE T O R EE R BRE 6] O R
R L o7,

(B
50 1| W =azs

ORTESS5+
40 |

B5#H5HORTHEITHY
30

20 A

10 A

0 - - - .
1A 2R 3B 4B 5RA 6R 7R BA 9B 10A 11A12A

2 2011 4 4B T A BB EERHE B F AT S0 L ORT M {73

FM M Hd & O AT ORT JEATH & B IRFEICHML TV 2

ORS XK KR
YEE T, W& O T EAERLLFAT 9 BTz
O Z O E O MR LT 2R AT O FRT TR E 7R D

(%)
100 -

80 A

40 |

1H 2H 3R 4B 5A 6H 7H B8H

98 10A 11A 12H

3 2011 4F H BT AT ORT i Jis i 1 o 52 B o> Jii 17 E A
LA 2 5B U772 all ORT 133 TIZ 4 A @ Bx B T ORT i Ji i Bl > 90%
UETHATT 2 X 51270 L 90%LL L& #EFF T& Tz

JLEE K 2 & 3l

o T, WHRKBIZHMAKTEARMITIZNIFEEL
2, KOO OREMB AR L, SAKENE LTS
CLEREAESNTETED, 9 BAROEFO S —T &
FHNUBICAET S 7L — T2 THOKEZ HE L
oo FTo. 16 AWM O/NIRFIOHE 2 AKE 500ml
LU @ 12 il & SRR PO MR ikt G2 B BRI L7z 1€ -
T ORT E g 2AER] 257 Bl 6 Z @ 12 Fil &k < 245 4
ELUTFO3 7N —7100 0 THKRRZH#RA L,
AFE 7 R HEEREEZ] (T E ASEEREZ A 9 BE) T ORS
XA 1000ml, 89 i, B RE : 7 BELLEE 11 B ASHefk
REZl (PREANERFZ D 9 KFLIRE 13 KFE T) T ORS X
AR 1000ml, 143 B, C B : 11 R LLBR DN Mo s =) (7
ENERFZ2S 13 BELLKE) T ORS (T2 E2S 1500ml, 13
Bl (F 1),

A, B, CHOFM, R, RE, FHRAKEZE1IC
AT, Flo, FHICBT2MAKEORNWER 4 205 6
WZRT,

JEBIEL AR &k {K#E % E ORSH#  ORS fAH

(%) (em) (kg) (ml) (ml)
A B 89 5918  162£9  58%10 1000 946151
(17-83) (137-181) (33-87) (250-1000)
B 143 55420  161%=9 58+ 12 1000 965+ 118
(16-96) (128-179) (35-101) (300-1000)
C #f 13 51220 16611  61*£12 1500 1469+ 111
(17-79) (141-184) (48-89) (1100-1500)

# 1 ORS fACHK L

ARE. BREE, CHOBRMOMENR - FR - EICHEEIT R -7, ORS F

BRAREIER b 2oL WRE/MAKTE TVEZILERLTWVD,
EE T R EREN RSN TEY
s

Z O T OFFIN N R/ & e KA & R

-30 -




IR} T3 O RIS DA ARRIE DA L AR AEY

(ml)

1000

750

500

250 ! T T T 1
0 20 40 60 80

X 4 AR (7TEERHIEKEEL]) O KK & O SE Bl
ZIFRRMKAKTE TS, 1FE A LI FR(500cc)l) b

ATETEY, FRERBI 26010ARTH D,

(ml) ¢
SRIK f
1000 128
6 51 ?
750
8 51
500
161
250

0 20 40 60 80 100120 140
(FE1%%)

X5 BREE (7 WrLARE L1 BEE TOHEACREAL) o BRK R B o JE Bl 5%

L IFRREMKAKTE TS, 1FE A X FR00cc)l) b

ATETEY, FRERBI 1HORLTH L,

(ml)
12 4

1500
1)

1000

500+

SNOSN NN

0 T 1
0 10 20

(FEFI#0)

B 6 CHE (11 BELLRE 2 S Z1) o BROK ik B o A 1] %

FELRKAKTETCWD, 2RRHE IHOLTHD,

A BETIX 89 Il R A B MK IX 75 5l (84%) | B DL - AX
AKIE 87 4 (98%) T2 A i D AR IF 2 5l 2%) O H~TH
> 7z, BEETI 143 #ilh 2 &K IT 128 4 (90%) . &=
PLESRKIE 142 41 (99%) T2 B ARl o fokiX 1 41 (1%)
DI T o 7o, CRETIE 13 h AKX 1241 (92%) |
8L Bk 13 1 (100%) T 3= B8R 3 o koK 61 7e
MNofe, fo T, A-B-CEFED 245 il 2B HKIX
215 f1 (88%) . F&LL LKL 242 B (99%) T & AT
DAL 3 1 (1%) DI TH - 7=,

R BE UL A @ 8 N

WA 2011 4E W ICHT AT ORT FEMiic X » TH = H# I
4y % LA FIZRT, AT ORT & E i L 722 Wi & D FilF Y4
iRt TRENETNR VD, BEEH
THZEIETERY, LML, ORT IZHWD 0S-1 1%
BREO—FELLTMOES ZLENTE D, il
ORT % iifT9 2 LHELERLELTCRERELFERT S
ZENTED,

LEE A BE (7 RE S HEEREEZR]) 89 il & B HE (7~11 KF
DHEERIREZ]) 143 BloHE, Y H#H RS & LT 0S-1
(500ml > FAR M2 KA iR Y BRICHEBET 5, C
B (11 REDABE SAEBKIRE#]) oA, 0S-1 & 3 & ()
BHT2AR, BESTIAR) 52, —FH. 4T
TRV AEHLLT656 HFERLTWS, F7-,
0S-1 (500ml) 1 KD EMIT 200 HTdH ., AREL BEE
(FF 2326 B WTIX LEFHZD . 656— (200X2)
=256 HOMWINL & 725, #-> T ABREEKDO—EMO
BT /NGE 256 X232 1= 59,392 H TH - 72, — 7.
CHRE(I3 BT W T VIEFI 72 VD 652X 2- (200X 3) =
704 MO E 72D | C BEREO—4 /M oI/ NG
704 [ X13 #1=9,152 M & 72 %, 4 BEi% DPC (Diagnosis
Procedure Combination: 72 W& 4y 8 &L £57F ) 58 7 % B
Tiiiﬁb\@TA B - C B2 R 245 #l O fif a7 ORT & A

ZX B 2011 EDHINIE 59,39249,152 = 68,544 FH D A T
&;5 HLHYBEN DPC RAIKRE ThoTo L35 &,
P ET ORT 471 _JioTVWTODTTTHIJ/%{F%%ENJW?“é
CENTEDZRD, EHIZEFDOHTOREORLH Ly
NEIRITE D, Bl ZIE, éﬁm B TIRIZIF AT ORT %
AR TIZ VLT & b D®(500mI ik Al - HAL 195 M)
ZIEHCHTAT A E LT AB LB BEQ@32 #)TiE 1
A, CHE3PHTIE 2 AW LBET S L 195X
232 4 = 45,240 [ 3 L ON195 I X2) X 13 5l =5,070 [ &
i BLA o FR e SR AT B AN AR ORT & MifT3 5 &
INLOaBRHEIKESND, E>T, b LHYFEN DPC
RBAFERE Ch T ThiX 0S-1 EBAWLKLLIAEED
2011 FE DIy D 68,544 FIZHN 2 T, & 5 I ik FLHA
DRBEFEFREHH L4y 0 45,240+5,070=150,310 FqODEIJ
K > TEF 118,854 HOMWINRELNZZ &I
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50

B

BT D& HHEF B - RHAEE & T8 ORT

B HIC kT 5 BHEE - ARBIMENREEZ B &30
DALAIE, EICEREEAIRO BN LK TE2RD
URTE VD BEE ORI o TBY . ToBMS&ITKET
¥ Fast Track Recovery [4], BKJNIZE W TIiL ERAS
(Enhanced Recovery After Surgery) [5] & MEiXdu, M
RIICHEES TV D, T, AMIZBVWTHEREN
il > 7= 8 . F 7= DPC (Diagnosis Procedure Combination:
MR A IS REAN) M EE A Sl K SRR E O
w6 b, FARHICBNTAIMNEL THT 5721 The
< M A R EIE - AR H B MG o HEE 2338 < Sk
LbND LI oT, ZO XD RBWMHICEIT DA 0
SE TR BEIEZ RO LMETHELNTZ/ERD 1o
LT, BN oM M HEOER? ., THEFFICHEE
INTWD, Bl I, BEIXRE SRS ORI E AT
IEFERITIE T TR, BNIZBIT 2 HKRDBE
Y s S, BROBIRT 22D 0ENERGDD
LI Twd [6,7], 7. ANk ZROE
BT 2 & fRNE G ICHR T DO A > 2 U IR
nEflEn s oA bEHI A TS [8], T4
PH, MEE L THELZFEH I L0 NE E
I BEEER EOEIHEE A LIS LED,, K
Wb 2 R P ORBICHTHEIENE LT 28 F
NHDHZENRBEINTWVWD, &EZAD, FIFEAE
TROBRLTEAZYDEFLTND L, Fiiokz
DITITON D BT REE ARFICRELEZ LT <R
n, BRERMEMA LT IBRERH D, TDO
O, ZOBEEEZRET D ORI O R R OEIRE %
BWWT, TR VICIHATOWMIREIT 5> 2 & B AT
DWERDIHIERDOAL X — R ThHhotz, LMLA
Do, R2ICART RO, BEOHEICLD EHAEY
DOEANMERFRIZZNIZEERNLOTERLS, FITHE
BAKIZE L TIEEoK®%Z 2 RERIDINICE N b HEH S 1
LD ENbroTE T [9],

MR BE¥L TR RN/ ABE
IR 2 4 6 8
IR 2 4 6 8
DN 2 — 6 8
2 TAYIKBBRERMEKETA KT A > [9]

L REEE N E T O B e f KR R R (HAL IR R

fiTHI ORT & ORS M FE%E
AT ORT @ == 72 B WY 1L A7 Al e B & 12 £ 5 8 Bk

DMESLCEN = XL —R#fo L FEL L O # O R
BETH D, S HITYFEIEICHEA SN S ORS (T kKk#%
LN S, HALLHSHIZHRT D2 &N
FEEb, IO HBNENZ T YEIES KD EAT
T ARk THi AT ORT I2H W S LTV 5 ORS 1E preOp
®( Nutricia, Zoetermeer, the Netherlands ) & FEIE i 25 X
BNE L, ZOBBE AW TEL OMENRRS
ncnad [5 7, 8], it-T, AKTHIIXIET ORT
WX Z D preOp®% AWV D R & L BEbils 2 KL TIE
FER I TWARW, F72, WHO B /RS #E WAk
IRRTIE F 4 (ESPGHAN) 72 & CTHEME ST\ 5 ORS #
OB AL TIEREREINL TR, ORS TH S Z
LOBEREMEE LTIE Na &7 okl (fRAK{b®)

E . /NI B W™ T SGLT-1 (Sodium glucose
co-transporter 1, Na-7" K v #F &gt fH{K) [10] D 1E
AENLTHLHICHRI SN DHE T, £0RBEX
200~270 mOsm/L & 1 #7125 £ ( 280 mOsm/L )L ¥ $ X°
RENZETHD, ZOXIREHITHEI R TAT
FHEZ2 ORS XY U ZHHAL (T2 5 E 721X T3 5, Ko H#
T b=, EHEE), 0S-1 (KERETY WEHAR
) BLXOYT 2774~ ORS(FI N 4)D 3 FEFH DO AT
H5[10], VY ZERIZEEKICEMRIELLERH
D HTET ORT ICHE AT 2T FR A 220 HLER T
72V, 0S-1 L7 77 74 K ORS (2B L Tix% DAL
B F-3 TR T, OS-1 (T K E /N R B 22 6 0 Hfi K i B 4
FHIZESWTHBEINLTEKET, —F7 2774 b
ORS I 0S-1 LV EHFHE o L DIC L TRA{EHE
Z L. EBHIICY ryIRAKRICLTHARLTL LTS,

Zy MG ERWEMAETIZ 0S-1 72774 b
ORS WINHMmD TARSBINNERSNTH DI &0
IRENTWEN,08-1DHFRLVHENZ ENRRENRT
W5 [10], BH = a—% MWK T 0S-1 1%
FEE 30 BT TIIFEAEERNICEGFL TV A
WweHE [11] ShTBY, D & bEm2 %
WIHERNIZEFELTELT ., ZRICHKBEATE D &
HEEN TS [12], 0S-1 &4 O mAK{DIE 1000ml
H25g THDIZNT FouBEL LTid18g TH Y, 0S-1 D
TRUPEEFT NIV LAOERENMEIT 2D THD, 7
FokrltF MU gL N 2:1 28RN EN
HobLOWW - SEHBREEIND ZERHEINTE
D [13]. 2D Z & 0S-1 DFE DB OTHE R IEFITHE
WHEH ERS> TS,

L Z AT 0S-1 1% 500ml & 200ml Oy R hiZ
Ao TW5D, BRKTO ORT FEITIZH T 5 KK B 131l
H 2% 800ml THT Y H T4l 2 FEBI AT £ T 400ml & FE# &
NTW5s [5], OS-1 1T EHEMN S OEENED THWZD
RV EETHDZ LR, BCKA LA L DEKE,
Ny PR ML THIVIEEICITZ D 2 &L BBt Tk
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ANOFRNEICHITSNTWDZ s, Ul
EB L. YPFBETO ORS (X 0S-1 (500ml ~X» KR kL)
EBRHATDICE-T-, B, 0S-11FZ DL D IR R
HWSEHPD OPEMESEB D THWHFES S D70, AR
Hi k@ ORS ®H THiATd ORS & LT OF AN K T
boHrrEZONDN, RATEIZRA STV
preOp® & Ll UL CEB RN 2272 0 D7 < (F£-3), AN
HOBBHEOBMICH L TIZ ST ARAVWEEZD
N5,

preOp 0S-1 727 74 k ORS Arginaid Water
(Nutricia) (KRBERIETL)  (Fox ) EERES
B (Kcal) 500 100 160 800
T3/ EE(g) 0 0 0 20
=R AKAL W (g) 126 25 40 180
F F U a(mg) 500 1150 805 0
# U @ 5(mg) 1220 780 780 0
7 u— L (mg) 60 1770 1240 0
J1V vy A omg) 60 0 0 0
~ 7%+ v a(mg) 10 24 0 0
J > (mg) 10 62 0 1800
i § (mg) 0 0 0 80
6l (mg) 0 0 0 8
2 % £ (mOsm/L) 260 270 200 720

# 3 ORS7Z EDMAL » 1000ml 2B 5 & FH &
— B O i T ORS & #fiF & CTHi A Z A & TV % Arginaid Water O #il ik
Hor L7z, Arginaid Water [ X7 MV U ARG EN T BFEN @720 THI
FHERIEDLMEMEDSHY ORS EHEHF ARV, 7TI/BbEENTH Y, H

W 2ARLS 225 2L bWEESL TS [14],

fiT AT ORT IZ& 1T 5 ORS MK E
bbb AHifT L TV AR ORT TIE kD 227
Fwo< Y EMATLSEE N, M 2T &I
bVEHAL, EHEDLILGEITHMA T IEE W, | LIF
BL, TXTCOXRNBEERLEL EE2ERTDZ L2
ELTWRW, F72, Il B ix 0S-1 LA B o ok
LHBICHRELZ EEZFAT LTS, o TAKITHRYE
OEFRIEFLTWDEHEIRNH D, T O XD 72k
—RHEMCE LN LA, BREORAKD
BECIVBELEAYPARICIEELICHETE S &
INCHMKERIRD DN DI HERHFIN D, SHIT, ¥R
fil Tl BEOMKEZE-IZTTHLITLoTH
FEOPRBEHEICLRBEL TS, FEZERLTER L
LT, BEENAEF TOHNIZERKETARICHES
nNsad, =5, BRKER D, ELTHERADDOE
BAEEHTEMEDORARBIZETIERLRVWES

ZTCWb, ZOXH>72EBEENS, DL THLHAKTET
WIVIEARND BRBRHERB KB ENTND EE X, XY
PRI HEIT CTE = B 272, EBIT S < OIEBI(88%)
TREMAKTE TV (F-1, M 4-6), FEL EHUK
DOEEIL 99% T o 72 (F-1, X 4-6), Hle AT
BB T O ORT K47 1235 1 2 8K & 1T 47 A1 B 23 800ml
T Y B T 2 B RIRTE T 400ml SRS TV D
FTHREDHZV OBMKER EIXED TR [5],

fiTAI ORT EAIC K 2 XHHIZH R/ E
1) 5 AT BRZE B & D Bl 3

AOL [15] ITEMEFOFRBEERM 106 4 %23t 4
WCHTRTIC R B IEk O EHIC X 2 EBRR (R
REH) & 00722 JORME BUE BRIC X 2 EB R (R
AEH) oW TOREBELB I Ro7, WREMIC
&2 W R IR A R L C R SRR LR
BT ETORME Lz, ROBHEICKLDER
B IR O AR & HEfl L B ISR L ERK T TE &
HLEZD2E TORME Lz, ZOMKE, kO
WA CIT UIEM S0 1052600 % E L 7-DI%
L, BROBFHIT 4936 0 LnE Lhol, 20
X BN ARMOBRETHE Ch o7 [15], ZTD X
DN ATRE DA AR IE 2 E AT 5 LRI O M ES
DHI S, ARRD XV EO/WEBRICEH < KEH %
WPF o emTEreEEILND,

DERZEDM L
Bre (151 1% H M O AT & ko THF AR
AOfKEEEZEANTZHIR 1LEMOAL T v MK
WZDOWTHAE L7z, fEkOMRT@mK % fiiT L Tz
1 ERICBTDH Y70 O AR ERIT 364F
16 AMMAICKLTRA T o P REBIT 140£35
ETod o 7M., TR DM ARBE A BR LA O 1 4 [
BT 2A Y72 OFHAREEEHIT3I51E12 A/A
LETHLLIEICE b T, Ay T v MR
HERIT IS5E25 E LML Tz, 2O X IITHRA
CUF U NERHEM LIS b b, ik B
DA T v MRITWIT 2791005 1529 1F12 5%
KO BRETHRICKT L [15], 202 &b
RO KFEELZEALZZ LICK VIR T ORI
WEEOEREZENM ELEZEEZ LN, D
WK EW S Z R hiEzolEO A T v
FHID DI THROERTH D,

NBEFWRBEHED R E

Hausel © [16] IZMHZHTHIIF T E R F (174 £) L &
15T T EBE (78 L)DF 252 4 &Rkt G L L CHlial
fikHEEE L TOpreOp® & ME(EIL D ORS # AWz
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#E(ORS BE. n=80), @7 7 & REE (preOp®& —H
BERETRBTE R WVIE ERBICHMA T LIZK) &
W77 EREE. n=86). QIFEIT&E» S A
R GGEEEE. n=86) 24017 TFEIY A
K% GERBHZAOKET) O a)ZBIE R, b) 1B,
ORZR, AFRPRIE, )EFE, DEFHOKRM, g
M 77 5% . h) R AR K 7e &1 2 vy T VAS (Visual
Analogue Scale)x H W TRRKFAICITHA L7, HHRIT
DORS BEIZM D 2 FEIZ B L T 5% RO BRECTH
BILERERBROARLZREN D ieo7z, 2)ORS L T T
T ARBHIHE AR N T 0.01% R OGERR THE
WCOBEN Do To, DNRAKEOREFEREIC X 2
EMIZBI L T ORS BEIT—H L THBEL., EHEE. R
LR ARPR, R RFEE D 5% R OERE THEIC
WAL TWiE, 4)7 T & R BT ARl FE RS AR P
A UTo 23| Bl - 9 97 R P ) D K ANE 5% A il
DEMRBETHEBEITHIMN L Tz, 5)H ORI 22 18 5
FVE IR % 97 % . Wi ) PR R ) 0 R A8 5% A i D
fERBCHEIZHML Tz, BL B2 558 ORT @
HATIZEEESL O BEORED LR b, RE/ED
FREELEL, 77 B R EOHRBBEIC T LT
FERERNNORMCEBEELEZ 2N ERRIN
7=

—7J7. Taniguchi [17] SIXILEYER T E O AR
#F 50 L EXRIT, 25 L EWRIRERE (Z07 T
7 F®500ml), #% Y @ 254 % ORT BE( OS-1®500ml)
W2, FIRRTOZERE R, e, AT O & R R
BIZOWTENRETNEMULEZEZ A, TNEN 4%,
0.1%. 0.1%A0il O fE R L TH B IZ ORT O F 1 -
TWie, U LRSS | iTHT ORT O MEATIXZEE
O OBEORR LT, IFRTOH KRR LY & E
L., ®UTHigiolaEtkEm FicbHFE5ETHEE2H
i,

4)J7 B LA D 3

AR 23 12 ORT 2 MifT L2 2 LIk D%
FEHETOHEIIT/BERICTRT LB, MITH 250
BIRRECREEE 7 THEETH-7-, b LHARFEN
DPCEAHE Tholo b TH L, SHlTBLES T
Mook MAOFRERE L H LanEEcE, 5§
BLZE1R2TAGOEILE RS, DT 0RBINTIEH
DN, EBEN/HE I, BEREEAESm EL, &
FEORBEENE L L7 ETOBINTSH D0 TYEE
ZEATHETHERIREWVWEEZLND,

MEMEED ORT EARO I RVIER
Y AT A TH LW ORT H AL ORI % e/
FRICT 22 IS I EA LR T V& Bbh 3 2% H

o=y A BT O HIETHEHEBEIIHB LD
T, BAVHICITYRIEBEIC TH o THYWIEEEX
BREGI N~ 720, R L TE 2 E% OHNERTIRE
WD RMHE T RN R, EREOZNE TO
BT AHE A — A — SN TV BE S ISR
BEEZZOD LT ), YREBEIGCERETH- T
b Y IEZ BT L 72 VWIER B 2 FE LT, L
L. WEICHEISEFIT LT YREZRITT 2 X 2107k
DB XE1EBICETRRERE B O AT ORT 3 Jis i 51
TRTOEERE L ofc, TOEMAE LT, HAF
VIR B 122 23 (8 BIT 45 B R IR BT RO AUR AT R & R
MERET L ORL LT, ERSCEAMERESD
HWaEFA L CRENBRBICHAL, Bazsitoz £T
BEROMHAELEA L, & 5ICFEEED ORT #H AR
IEA Y K LRSI R A E O, RS B LA
YR LIT) Z LI Lo CTEHEARHBIZEB I b
eEZLNZ, BEARAICITMEERFITZ 8820 T
2 BRI A O BATHEC TN Y B RICHERE R
1TV, ORS DRAKIRYL 2 58 L. ORS DR A J7 R Ha ik
RFRIC DWW TR AR & BB ICEE TSI KL
ML, £, WMol REE2%HE LEFIC
WRTRE DM AKBREIEDHE B ZEK L 72, & HIZ ORS D
WP —F—HELbTAEL TREBEREOH D
F7z.

bk X5z, UBCTIEMEBBNEE L CHEHERSE
WCEOOMMNEHH A IR LITW2R N LHTET ORT
EFBALIEZ LICE- T, MEARRZEL2BICDR
DEYIR CHBICYEENRBEATE L EEZONT,
gk 24 FEF RSBV THTRTO ORT % ifT L T\ 5 i
RITEETHYARAKIC Lo TWD EHESN, IFETO
RABUHE— RRWEIZZRY 2OH D, LLARNL,
BMAISHTWARRICE N TS —HWOAERZIERC
RONTWDZ ENREL ABREFRIZEASI LT
LHERITEAAE DM, YBED X DI R 2R
WCHFRT ORT ZE AT 5 Z L2 K » THEL T O AT
BELTEELIN, RESKRE L TH— Liiaig
BEITHOZENTED LR, F#MY» A Foxt
b —b &N, FBHToOEREZS LELH AN KE N
LEZNT,

WK M 2 B L CBRAShD Z 83, BN
BRI WIFAE O FTREME T 5 42 By BRI 5 N IF 0D BRI O
fERMETH D, Mo THRERNEMLEF > TEHELT
MTAT ORT ZH#ed: L7z 2 &M EHIMICEATE
FEHBAD I SDThorztExbNT, —&IZ, HEE
BIZHLWFHEEZEAT D L EITE) 27 - EBEES
ERANEZD2ENELL, AV b2 TPHRTETCHLIED
L2 EDNRNERZ LB H D, A EIOITH] ORT DEAD

L. SRS AR ORREED U X 7 TR EE A D
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—JF., R ToOERLZ2ZmEL, 2ERICHELTE
EH T U, BRERR S RIS CIEE T IEM A, &
ATt LAEAD LHEBEOHEINICRS, 202k
NHELIKHRNEEL CTEATL I ENRLABICE
ATED Bz,

ORTEADHRZFMEIT 5-HDIEE

ORT E A D B IZIlFaT OB AKZ P+ 25721 T
<, BEOWRBEESCERLE2OM E, BERIEEHEOE
BEBDOM, HgEEHNEREE I TS, 20X)
WKW DL OFMEAENH 5, 5% ORT HEADOFR %
FEBAICE BT L T IZix, 2R o M E
HIZOoOWTEERMRBMEASLEL 2D, #l21X, i
BHIEIEICOWTE 2., IFREBECIFRES RE0
BEZES Tholodéh, IEMMTHRETE -
L, WRBRMEE THOT M VI T2 &, B
DE=HDONL DD ERMEEH THE NN ED
BENSIFERERELZMDEZEE L TEELS LD,

FEH

MEE ANOE TN ATA BRI FZELTH D, BE
DOHETBLAK 2 B9 % 720 72 < TRt & Ol
BIEE DA L, FECOEREEEEG BB L EE
LZREOME, WA OB &SI . EAL)
RixkEw, —F, YREZEALTRLDEEIND
T LT A B RRERE AR O BRME D fE R O & b
Do LU, BRERFHN AT 230 0 [ E 70 BRI L
BE~OTSRUAARE L O D RREE AN £ TRO
SNIZEEE Z5TARY . ZoB&IMEshD (9],
o T, HEEE AT EZENEZ L, A
FHA~DEVRLTHELFHLEELAR RO THD LB
i,

MR CIXBRER R S =8 L CHF Al R O KR IE & B
HARRARCH Y IR EHMICEATE, | £
WX H B T OMTRT DR ERIE I e o T2,

FIEEAH BRI 728 Lo

KL OBEFIXHE 16 BIITEE NST BFSERICTHER L
7=

SR
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Nanodiamond as a multifunctional vehicle for DDS

Naoki KOMATSU and Li ZHAO

Department of Chemistry. Shiga University of Medical Science

Abstract Biomedical applications of nanoperticles have been attracting growing interest as a drug carrier and an imaging

probe. In this context, we are focusing on the nanodiamond because of the low-toxic and surface-modifiable nature. In this
paper, we will report on the progress on the application of nanodiamond and other nanoparticles as a drug carrier and an
imaging probe; 1) solubilization in a physiological environment by surface functionalization with polyglycerol, 2) size

separation by size exclusion chromatography, 3) immobilization of targeting moiety such as peptide, and 4) drug and gene

loading, shipping, and releasing.

Keyword Nanodiamond, drug carrier, drug delivery, gene delivery
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Super viral vector for pinpoint gene transfer
by molecular ZIP-code

Tomoya TERASHIMA" Hideto KOJIMA?, Jiro OI", Hiromichi KAWAI" and Hiroshi MAEGAWA"

1) Department of Medicine, Shiga University of Medical Science
2) Department of Molecular Genetics in Medicine, Shiga University of Medical Science

Abstract

"Molecular ZIP-code" is very small size of peptide, which be able to target to specific tissues or cells, recently considered as one of the
remarkable material for molecular imaging or therapy. In this study, we engineered the new therapeutic strategy to realize pinpoint gene
transfer with "Molecular ZIP-code" inserted into helper-dependent adenovirus vectors (HDAd). We identified three different types of dorsal
root ganglion (DRG) "Molecular ZIP-code" which could specifically bind to DRG neurons. Each ZIP-code were separately inserted into the
fiber of helper virus detargeted for its native tropism (coxsackie and adenovirus receptor and heparan sulfate proteoglycan binding site). We
generated the DRG-targeting HDAd with the use of DRG-targeting helper virus, injected the HDAd into intrathecal lesion of mice and
evaluated the transduction efficiency. Most effective HDAd produced a 100-fold higher transduction of DRG neurons than non-targeting
vector and three different kinds of DRG-targeting HDAd showed the different transduction patterns in the cell size distribution of DRG
neurons. We succeeded to develop a new strategy to produce HDAJ that specifically target DRG neurons. The development of the strategy in
this communication using the much more versatile and far less toxic HDAd should facilitate its possible application in clinical trials for DRG

neuronopathies in the near future.

Keyword Molecular ZIP-code, helper-dependent adenovirus vectors (HDAd), gene transfer, dorsal root ganglion (DRG)
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Development of molecular contrast agent using phage display
MR imaging of mouse pancreatic beta-cells
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Abstract

We developed molecular contrast agent for mouse pancreatic beta-cells. Peptide targeting beta-cells have been selected by
phage display method. For MR contrast, we conjugated the peptide probe with superparamagnetic iron oxide. After tail vein
injection of the agent, MR images of normal and streptozotocin-induced diabetic mice were acquired by 7T MR scanner. The
pancreas of the normal mice was well enhanced 30 to 60 minutes after the injection, but the pancreas of diabetic mice was not.
These results indicate that the contrast agent has effectively enhance pancreatic beta-cells and has potential for clinical use.
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Regeneration of a whole pancreatic function by a bloodstream modification

and a specific gene transfer to the liver

Kazunori FUJINO", Hideto KOJIMA”, Kazuhiro MATSUMURA", Miwako Katagi ¥, Tomoya
TERASHIMA?, Nobuhiro OGAWA? and Yutaka EGUCHI"

1) Critical and Intensive Care Medicine
2) Department of Molecular Genetics in Medicine
3) Department of Medicine

It has been reported that both pancreatic transplantation and islet cell transplantation are beneficial for patients following an
extensive pancreatectomy and for patients who have type 1 diabetes mellitus. However, after transplantation, these patients
experience the side effects of immunosuppressants and the rejection response. A new therapy to replace transplantation for
pancreatic insufficiency is strongly desired. We are seeking a method to regenerate complete pancreatic function using the liver,
because the liver and pancreas have the same embryological origin. In our previous studies, we produced a virus vector with
the pdx-1 gene, which is well known to be a master gene for pancreatic differentiation, cloned into the helper-dependent
adenovirus, and we then administered it to diabetic mice. Although we found cells that produced both insulin and trypsin in the
liver portal area, these mice died of fulminant hepatitis because of the pancreatic exocrine enzyme produced by the regenerated
cells. Therefore, we think that changing the mode of administration from the tail vein to the bile duct in retrograde fashion to
part of the liver might prevent the onset of hepatic failure. The most important difference between the liver and pancreas is that
the liver receives its blood supply from the portal vein. To regenerate a pancreas in the liver, we observed that changes
occurred in the liver after ligation of the right portal vein. Surprisingly, cell clusters that produced both insulin and trypsin were
observed, but these cells were undifferentiated. These results suggest that modification of blood flow is necessary for the
differentiation of the pancreas, and gene therapy is also needed for maturation to pancreatic cells. We are trying to regenerate

complete pancreatic function in the liver as a therapy to replace transplantation for pancreatic insufficiency.
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Erase the evil within the stem cells in diabetes mellitus
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Abstract

Diabetes therapy has dramatically progressed, but the chronic complications such as microvascular and macrovascular
complications are still the important causes of morbidity and mortality rates in diabetic patients. Metabolic perturbations such as oxidative
stress, advance glycation end product formation, protein kinase C and NF k B activation, increased polyol flux, and poly(ADP-ribose)
polymerase-1 (PARP-1) activation play key roles in the onset of the chronic complications. However, the direct cause is not discovered. Thus,
the treatments for the purpose to cure the complications are not established. Recently, we found bone marrow-derived cells that have
abnormal characteristics in their stem cell phase, and were related to the onset of the diabetic complications. Here we show some evidences
that the abnormal bone marrow-derived cells were formed under the high-glucose toxic condition in the bone marrow stem cells, which was
produced by diabetic hyperglycemia, and played a major role as an important pathogenesis of the chronic complications in diabetes mellitus.
Based on those results, we will describe some strategies that lead to the development of new treatments against their evil characteristics of

the diabetic bone marrow stem cells.

Keyword chronic diabetic complications, bone marrow, neuropathy, osteoporosis, proinsulin
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ELleb T AEENARERTE, BAZZ oM BN
I BWTCTH L X 27 v v A Y 5 A M a3 %
HLTWDHZEERHLTWAER]L, /- T, 2D XD
REBEMIEE KD TNFa OFBIL, 1 2 U bk
DOFEEZDREAER>TVD I ERHHICBESND,

T, ZoFHBEROMBIZMOEHI THLR L LD
WA L CHIEICE ST 2RELZEVHLTHD D
ThHH I,

PERISBE TIXBI LRSI, TORERENH
BT a2 RN TWD[T], BTG ICE < M
LTI EFMBEBEMBEIEREE IND, 20D
OMIIEETIEEHOMERB M ICHKT 20T
R nWneDRE b H Db LE DR BRI T,
B 86 R O E LR E M BE RS DD TR
WineEXTe, EZT, BERFTCINLOMBENED
oo TWB o ERRF L8],

(1) GFP ~UADNLERHBMHEZL., TO~ VA%

STZ X0 HERFE LE-DL, KIEEEH%E
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FEL, TOREBRREEIEHEIRH~ T R L
R L7z,

(2) BEIRWE. FEBERISICBE D &9, B BiH kM
WCHRTIIME MR O 70-80%., B Mo
20% ¥ HHHERKRTH 72,

(3) FERM CEBFEMICHD »RHEEL RITA
Lo de, L, BITHDL OIRERS
ThHOIRE DRI EIL, ZHITED RV
BMOBIEN L O, T 0T &I Miao
HREIE T2 EW®KT 2,

(4) 22T, WEMREZBLET & A0MEH
GrovMERORERLONTEL SAHET
H1XT TH DN, PERFE TIE@AENITEALL
BEZIoF, M v#iERNEEAETH ST,
IHICEVERBOBRRPEL Rofcb D L H
bbb,

(5) ZomAEMREOMAREDCKREL LT, @Ma
2RI ED 1 DT D DC-STAMP O F BN
KTFLTW,

(6) —J., FgSHBE A2 42 Y >
R O HEBLIZ 2RO 5o Tz,
PAE &0 BER I CI3E sl M g 1 ik 3 2 e
MOWREREENELTEY, ZORREE L TAKRME
TOHREMAPREE T, +oERrBETETY

RWATEEME VR & T,

WAT . BE R P T UTORE R W M E M B & (diabetic
gastroenteropathy) @ 1 -2 & L CiH{LE 0 1E &) [ E 23 40
BRTW5, TOFRRIETLE S IXOMBREENTELZD G
ODLENTE, LrL, 4, HibEEZHD Y XA
H I b DM E L Th = Lo E MR
(interstitial cell of Cajal, ICC) 2N EE & E| %> =
EARE SN TWD, ICC 1T B AEMEN D ORI % 5%
FR—=RAA—=H =L LTHE, BoEBZHET 5,
ZFOBE, Ca¥' DY I E DB EWICHIB A R L
TBAD2AYy NY—J5FBRLTWDS, ZOBED
ICC TR~ —H—& LT c-KIT DREENRHNS
NTW5D, EE, BRFBE TIIRBICE TS c-KIT
Bt D &2~ T, ICC DB B®E SN T
W5[9], 2T, ZNE TOHIZE & REEIC GFP <~ 7 A
NoDOEEBEMET LVER T, BRFICBWTEH
HEOMBAIFEE O ICCOFRBREICES LTS n
EoOmERFL, LTOX S RERE&[10],

(1) MEOMMIZEVZLOETHDL DD, B
R~ ATIIEHBRES X525 GFP B
PERAE D B K T LTz,

(2) GFPBBMEMALIL c-Kit BEED & D & ZF 5 T
WH DRI DD, FERIE T c-Kit B/ a o
FaFN, 72 & ONT GFP B Ao c-Kit B i B 23

B FE & FRBEOB R

B LTz,

(3) cKit /vy 777 M~ ATIEBEOHENE
EINDHIZIERBEINRTWD, o T, Hf
PRI TIZE BED © 0 c-Kit B3 VE#I g o 3l 2 AN
FTLTWDZ ENBEEHEEKFICES LT
WDFBEER B D,

(4) FLRKIC, FROMBR TR NI v A v
2V BT L Rb o T,

FR Xy, HERBEEEBREFEO ML, Ak
ICC DD EHREDENEE LTV D ATREMENH 5
ekl olm,

UboZ et BRFEAIHEDORIEICES TS L
Boh2sadidcMiaicitzs TnaEfbs LTIERUT
DEricEELDEND,

(1) AEF-TWwAaWV GHBEBAS L TRAHEFM
AN T TNFa 72 EOMMBEEEOY A I A
CVERBT DY) MENRET 5,

(2) AKROBENHIRIN, +oICEFETE RN,

(3) B Khar CilEE L CE < M iE o B8
LI B,

TRTOAPEICOVTHRFT LD T TR WD,
INETOMBIVEHETZIE, EXBEHOLRFED
ISR~ Ielges ~ A L CEEREE 2 LT
WD, FNHIIMBICHEREMELCEEREE 2o
TWAHAEERD D, FFigo 7 v S — g 2 /i,
MALE o 1CC, AR WGARHE o BRI, B # Rk o il
BaENENTH D,

—FH. TB L ERNT, BERE TR R R R R A1
TNF o & FEA L, A0 6% A0 B <0 il A & e B2 0% L2 i fh
ATHRELRMBAHIEL TS, E5IT, ZHITH
T BND LS, ERICHRRZERFIRE TEICHE
L, B RB2fN CT&EZ R LTV DL EFHBEKOM
JANHREZ Ko7 HoB L ERZLIZY LTWD,
ZoZ EFEmEE TICEHMANTIAL OO b LI
LM, TRbL L E R M (A & R
Bl s &) CRERELTWD I EERET D,

6. EHEXBETEZS50M?

T CEE A BERIEE MR E LR T, MR E T
B F ok o FLE 22 A AY DRG A0 R K0 B 12 A AR E A L
ZICARMECTHETDIET DRV INFa OEET
IR B S, @AEMEZST TR, b oMk
WZH TNFa OEEEL B2 52 L1205, ZD X571,
AR M ONTRFRBEFRERAZITIZEL,
MBEOER 2BEEOEIEIXFIETH S 52 ?

CORIZOWTHRHNT 2 BN, 3 T2 MR
Vau<FIlRT o L0 A EMNEE L CHESR

(B
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N

TW5HL TNF o HiiR3E (infliximab) &~ 7 2 8 JR 5 M

MREEICS T DWEEIREHmEFT L1,

(1) STZ FERE~ U AEAER L, T CITMREE
DT DI FAREDOMBIZERENK T L
~ 7 A\Z infliximab % # 5 L C 2 @ M O &% i# %
BEL -,

(2) Infliximab [ZHERIE ~ 7 2 O RRREEH 4 £ 21T
Bl s,

(3) Infliximab [ZHERIE ~ 7 2 O RAAHE TIHEL L
TWVWAHIEmMAEIZLY b SN BRE R
TNF o -mRNA O R B ZHLI R (K5),

*
16
12— T

0]
14
O
£
< 8 -
&
E 4
2 -
0 I
£ » 35 W 3
0] =, © =,
- 3 - 3
jub] jal]
o o
Control Diabetes

5. MR DRG #f&HMild T TNF o -mRNA
T 5 B P TNF a Hiik o 18 4

PLE XV, H TNFa HiEIZH BT O TNFa ¥
RIBERERTFTSEREET TR, BZ oL BEHEAGH
TNF o IZH: % L., MRMN D reverse signaling %/ L C
DRG W THEH L T\ 2 TNF o -mRNA O J& 5 2 Ml L
e ENBEIND, F 2. poly(ADP-ribose)
polymerase-1 (PARP-1) PAEHNCTH RERRZEN R
bbb &EWELREI12],

IO LR, MRS EEICIEIE TR e
THHZEEEHOLONILELDLEEZOND,

1. BHODERE~DENAERLESEDORE

PERBECR D EFRORFEAMEICIEZL DD
. IEE TIIHMEBE T, PR CTREMICE N S M
EHMHL BREOEERZHEL I LAEL TER B 2R,
oA, WO BREMEET e A 2 Y & TNF
aZFRBL L, MRCHmME MRS TR E D
MiaThbd, (o CARTIIHBATIIIT O VES
ROLERTIEAEAERE L TV D, B
MmN T, ZOREEZHESOMBAIENNE S EBGH

NI ES/A

THIENEBEEEZ L, 25T HIE, mEENER
MIENIZEEE T L RHoORELIRZ D EMNT
THEEMBOMRETDZEODHIEICHRND LE T,
e, RS smAZRERL, FRR TR TER
TaA LAY R TNFa 72 8O R BB E~
—H— ¢ LTHEMEZED TV, Fxiz, BHE, EY
ETOMBOAIZEBRETOEERE L, IBEEITO
B FERFEERELTCVWDIEZATH DH[13], 2
ick v, EBICHRMERZ S MRS T 2 25 M
fae, EFICHLT 5 2 &N TE ARV B8R £ 4
252 ERTERR, DR Eb—BEICHERKF RS
CIZAPHEZ B~ & B IBBEORE L Z TR0
EEZRDH[4], 2L, BEFEIELEORELTLZ
ENTED LV EIITVODEERTHEED S T VA
THhDEEZTWVWDHDTIED DN,
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Function of Tumor Suppressor Gene, drs

Yukihiro TAMBE" and Hirokazu INOUE"

1) Division of Microbiology and Infectious Disease, Department of Pathology

Abstract The drs gene was originally isolated as a suppressor of v-src transformation. Expression of drs mRNA is
markedly downregulated in a variety of human cancer cell lines and tissues. Ectopic expression of the Drs protein induced
apoptosis in human cancer cell lines via the novel pathway initiated from the endoplasmic reticulum (ER), involving the
binding to ASY, apoptosis-inducing proteins localized in ER, and activation of caspase-12, -9, and -3. We generated drs
knockout (KO) mice and showed that malignant tumors including lymphomas, lung adenocarcinomas and hepatomas were
generated in about 30% of drs KO mice. These results indicate that drs contributes to the suppression of malignant tumor
formation, and this suppression is closely correlated with drs-mediated apoptosis. We also investigated the physiological roles
of drs gene by using mouse embryonic fibroblast (MEF) cells derived from drs KO mice, and found that drs is associated with
Rab24, autophagy regulating protein, and regulates autophagy maturation under low serum culture conditions. Furthermore,
drs suppresses viral replication via mTOR-dependent pathway. These results suggest that drs is involved in the protective
responses of the cells against the carcinogenesis and viral infection.

Keyword drs, tumor suppressor gene, knockout mouse, autophagy, anti-viral activity.

[FC &I drs &5 F
AREIT. AR 2447 H 17 RICBfEE L7z T35 8 [A] 1. B DEE
AR AMERES  BALCBT BB TRE L O FRAENT AR T O IF MEAL S 0 ) S o R

FHRRNFIZONT] IZBWTRESNT [Drs I ALY ) MBI TELD [ £ B
BEFICE2ECMTIEME OMBEANEEZELOED LIEIEN A A=A ATHEITTAIENMLNTWVS
DTHD, [2, 3], ras X src /8 & DFE AR T, p53 X° Rb 72 & D fE
drs (down-regulated by v-sre) 1&, 7 A /v AREBIET WHEETZIE LD, B OBBEERRE AR S
v-sre (2 & o T mRNA OFHIME END b D& LT NTE7, HESMANT. VA VABELE T v-sre 1T &
BASNIEHBEIFHEESF TH L[], FxlLZ O AL RE 2 TF %89 %5 i@ F2 T, NIH3T3 %° 3Y1, F2408
drs BT OMEIZEE LT E2IT-o Tz, FIC 7o O o B FH O R ME 2E R R B ok o0 K% 28 A Bk 3
drs /v 779U MKO)~D A& ARZTHMBEIZERL, v-sre (2 K o TH ST transform § % D 2xt LT, EH
ZhE T drs OFEMHIEISF & LT OMRE % it B R T > bR R BRMESE M IR (REF)IZ . v-sre BT
L., SEZ20EBEREICOVWTHFEZIToTExE, & transform L72WZ L HZ RWE L=, &5, v-sre T
RTIE, CRNETOMRBLEELTRAENITHITT S, transform X 7= F2408 Mifld % . 1E# 72 F2408 F 721X
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SR N & N E R

eSS oR1 B~ cR2 |~/ CRa |

sushi motif 1~3 i s
(consensus repeat)
rat Drs B [cri [NGREN HYR [WGRSN OUOES | 46daa
human Drs (SRPX) | [— || [T ] 46dea
mouse Drs-1 | [ [ I B | 464 aa

0 || [T ss0ea

transmembrane (putative)

mouse Drs-2 -
signal peptide

1. Drs &% > X7 8 O &KL, 6].

transform L 72 DIZxt L, #% & TIXIEF 2 O phenotype
For Lz, ¥7b5, EH 7 REFIZE W T v-sre 12
BHT MO LOEMEIEBEFRERLTND EE R
BN, ZZ TREF® ¢cDNA T A 77V Z{ER L T,
v-src ¥ LA~ DNA transfection & & - T%* Ok
B % RBME T 2EMEFotBRTORAT Y —=
VT EATo T, TO/RR. BRENT-ON drs BIET
THDH[1],
2. Drs DBE L BHH

drs BAG 13 X Pe iR E(Xp21. DICAZ@E L., 464 7 2
SN STeD Dis NV BEEREAaA— T 5, Dis X
SNRUBIE, N RKRIZY 7 AT F K C RKIRAHTIC
putative 72 transmembrane (TM)fEIkZ —>H L T\ 5
(1), HBEME~OBETHEAEBROBRSL ., /Ma
MBI LICRBT 2 1 BESY NI ETHDLZ L
Ealic, £, MELORESRRFEHE LT, TM #H
WX Y NugMlizl Sushi € F— 7 | &£ FFIX A % consensus
repeats (CRs)% 3 2 L C\W5, Sushi EF—71%, &
LI F 773 =R A —T xa UREER, R
a7V ALND, VA M EDRETR

EX R HMAEERICEEGET 2 RALUBETHY

Drs IZBWTHAI DX 7 MHEEERICEE L
TWseEALND, ZOffi, CR2 & CR3 DI
hyalin repeat (HYR) & FFIX 41 % consensus repeat 2% 1 D
bV, F7= TM EEKAE & C KMIZ >N T, Blo¥E
MHBEEFTHD DRO-1 X LD ETHNL DD
Z LRI EEDOMEMED R 54, DUDES repeat & 4
F 5472 [5], 7272 L HYR X°> DUDES repeat D #2112
WTIE il > T,

drs BIETIE. ZHETIZT v M[1]. =7 Z[6]. t
M71ZE LD, 2L OWMABY, =V ), €777
4y vanbNBEENTWS, B FD drs AT T ST
SRPX(sushi-repeated protein on chromosome X) & & FEiX
TS, ZnbiEnThnbEFITHEVHEMEE T,

BIZIE~ T A drs 137 I JBEL VT T v b & 97.4%,

B k& 92.9%[F —Td 5H[6], £72. drs mRNA |ZE |
RV U AD kA I IEFE MM TIX, 121X ubiquitous [ZFE

HLTRBYI6 8. AWM TEEIREFEEINT-EET T
HHZELEDLET, MDA AR ICE
H¥rLtEZDND,

drs O f& 45 I &l 45 A O fZ 4

1. EFEIZEIT S drs mRNA D FE T

drs mRNA (X RO EFMTHREL TWD2,
v-sre, v-fps, v-ras, v-mos, v-sis, v-abl 78 LD L s a7 A
NAREBARFEZEAT D L, mRNA L~ TRILBH
il D[], £ TEEOE MEIZEWTH, drs
mRNA OB ZHH S TWDHNE S IO T, K
FTL7-[8-12], fEix ® b FEMBIEEE FH VT Northern
blotting |2 & » TN L7 ®E R, K. M, s
E Ry, UPEE . TE S, BERCE. LRm. B,
15 R 72 & BR 2 e AR AR I3V T drs mRNA FEH
DOV LCHIENROLNTIZ[8], I TEEOE M A
FRRIZ BT D drs mRNA BB % | in situ ~"A 7TV XA
Y= a iz ko THREHL72[9-12] Bl 2 12, RIG#E[9]
TiE, —ANOKBEEREENGURLEZBEEMRZED S 6
PR O R e D ST (R R B M RS P SR
PRAE ., BR¥E). B L OfHRE L 7= IE % KM (normal
colon)iZ DWW T, F N F N drs mRNA OB BF L1
FER L IE RS MM B o RO IR T drs mRNA O
FELNFRO DA, BEMEE O & WIRECE R T
FENHERI LT\, 2O &b, EFMARE TR
L TW2% drs mRNA 23, KJIG#E O BHEAIC - TIHE
HRTD2EB2bN, Zoft, MREFE0], AR
FE[11]. ATL U > RJE[12]T HISIERER IS, B RICfE
> T drs mRNARBE MK SNz, 202 ehb, &
FXERE MERIEIC drs mRNA OFRBLINHI A5 L
TWDREEMEN R Sz,
2. drs® in vitro &% %4 A

drs 1%, v-src IZ X > T mRNA L~ L CTRILIME <
D=0, v-src DEAIZ L > T EEZ D focus B
R 7n & oM lait CEML) BE A ME T 5iEMHE R
I[13], F72b MEMEKIZL IR TSNV ART F—
ERWT drs BB TEHAT D L, @Mk B’
BO—2Th2REGIFRFMEEMBIME 78], £
7Z.DNA TV AT =27 vavitkoTCdrs BT %
—EMERERE I EEMAEIIE T A b= 2ANFHE
Ehiz14], 2D &L X Drs i3/hNREICHET D 7R b
— v ARE 7 CTHD ASY/Nogo-B EHHAEEM L.
Caspase-12 Z{EMHALT 2 H B O /MaREE T R b —v
ADOFEIZHGT D EE LN, £, drs BDER
\ZXHE L7z LC-T1 A flakk (k) 2, v be oA
ARy Z—EHNTHEALIT) &, KMIER FL X
5T T Caspase-12 DIEMEAL A LS 7R b — L AFHH
BIBOHNT[15], L EDOFRERPG . drs 1ZT R b —v

a22



drs FEANHIE

A B & L CTHEALIENIC

3. drs/ O 7 I RIDRIZEITHHEE

drs WEMH BEFTHDZ E2EETEHT LD
W2, Fx T drs KO =7 A& A{FR L 72 [15], HAENLE
FEORMICT, drs KO = 7 AT AR (WT) & LR THRIZ
EEIIRONR ST N, A% 7-12 »y HERB L
drs KO = 7 ZADH) 30% (14/46) 2.V > /]JE(6 )% 1%
C b, MR 2s A4 i), JIFAS A3 ). IIE(L i) & | kA
REBEOBEENEE L, 2oL, IO WT <D

A% 12 r AETCII—HloBEELREL Lo
72(0/23), Z OFERIND | drs O RIED in vivo IZEWNT
EHEEOREICEMHERE T LTEB L2

Il FTmdris KO~ 2D 30%D HITHFENIEAE L
T, BORAICIIMOEEESERTOLLD Y
BETHDLIENBZLNDN, D7l &b drs OB
HRENZEERBEO —AT v I2RD 22 B2
7z,

J 9O T 0 MERRIZK D drs DEEERE T

drs ZZ < OAMETEHEICRGFEINTEBY , drs

mRNA B KESOEFMBTHEIL TN LD,
MIBORF SR 2 ABEBERICEEL TV Z BT
BEND, L L drs KO~ w7 x2id, bk oo 3 g e 1)
EHROWTCHMN 72 RFEEIR OO T, drs KO KD~
U AR IERMEFEMIEMER) S, BE OBESLEM FITR
VN T A B M R AL e IS WT MEF & D HFE 72
EWIRO b nol, HxIX, ZHE TOMEMN
5 odrs NREBOLBHBY O, EEOK/INBRE D EL
LCAEBEMA ML ANEL 25 RHICHEIFER LTV
HZEICEMLT, SEIEREHEMNA L AARIR
HET?® WT MEF & drs KO MEF (2 U B EWEBH L
72116, 191,

1. #— b2 7 O—RBAILDIAEH

& IZBEIC drs KO ~ 7 2 Jli i 2 & 1Sz L 7= fija
R, LCT1 MR Ay, Ky A b U AT CHEST S
LT RN =V RABRITIEE, drs B TZHEA
L7 LCTL i T o7 R b=y 2RI\l S N5 =
EEBHLMTL, drs DERMEA ML ASEICE T
HAHEME RWVWE L TW7[15], £Z2 T WT B X W drs
KO MEF % W TR IMmIE A b L 2Tk 3 5 Hifia i & &
BEt L7z, MEFIZE W TiL, WT, KO @ i fifz iz B\

T, BMEICXZATR = 20FEICEITIRDON
eholz, EZANRMELRBIZENTIE, £— 7

7 P —MNFE XN, WT MEF & drs KO MEF Tz 2 ®
F—= b 7 7 V=B OBBRICEVNEHDH L E RN

BMELTwaEEZLND,
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EAR T2 & D R

72 L72[16],

F— 77—, MRBENIZELT 2 ZHOKENEE
(A= b 77TV —L/F—1 V) VY —L) BDHRE
$®£ R IERFINH T IR RAICEY A

DT D (RN y g ERIGETHY . Man

E%@%f%T\/&®)%4aw®t IZHERET D
LEZLENTWS[17,18], A — b+ 7 7 P — 3 E W IKEE
OB THEMOMICE E TWVWD A, HEALAR-C K D
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Application of novel clinicopathological biomarkers
Tokuhiro CHANO

Department of Clinical Laboratory Medicine, Shiga University of Medical Science

Abstract To contribute the order-made medicine for cancer treatments, we have originally searched several biomarkers in the
last decade. Some have been used as immunohistochemically novel biomarkers for the cancer diagnosis, and the others have
applied to molecular target for the cancer therapy. RBI-inducible coiled-coil 1 (RBICCI; also known as FIP200) plays
important roles in biological pathways such as cell cycle arrest and autophagy, and the nuclear expression has been established
as a prognostic predictor in breast and salivary cancer patients. RECQL1 and WRN protein are RecQ DNA helicases that
participate in suppression of DNA hyper-recombination and repair. We have found that both proteins are highly expressed and
that siRNA-mediated silencing of either gene suppressed head and neck squamous cell carcinomas in vitro and in vivo. The
data offer a preclinical proof-of-concept for RecQ proteins as novel therapeutic targets to treat aggressive head and neck
squamous cell carcinomas. In testicular germ cell tumors, the fetal-specific methyltransferase-like protein DNMT3L is
expressed, and has been used as a novel marker of human embryonal carcinoma. Further elucidation of the roles of DNMT3L
in vivo warrants a possible significance as a therapeutic target of embryonal carcinoma. These novel biomarkers such as
RBICC1, RecQ, and DNMT3L provide new insight into cancer diagnosis and therapy; and will help to realize the order-made

medicine.

Keyword biomarker, RBICC1, RecQ, DNMT3L
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Development of Integrated Molecular Pathological Diagnostics based on

Genomics Strategy

Yataro DAIGO"-
1) Department of Medical Oncology, Shiga University of Medical Science

2,3) Medical Oncology and Cancer Center, Shiga University of Medical Science Hospital

Abstract

To identify the molecules applicable as novel tumor biomarkers, we performed gene expression profile analysis of various

human cancers whose tumor cells were purified by laser microdissection. Through a subsequent systematic approach using
tissue microarray, RNA interference, and high throughput enzyme-linked immunosorbent assay techniques as well as

bioinformatics, we have identified a set of molecules that fall into the category of oncoantigens. These molecules are

potentially promising candidates for the development of new diagnostic biomarkers. We introduce our sophisticated and

integrated cancer genomics strategy for developing new cancer biomarkers.

Keyword Genomics, Molecular pathology, Biomarker, Personalized medicine
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