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Chem. Pharm. Bull., 66(4), 368-374 (2018).

Sugar-Responsive Layer-by-Layer Film Composed of Phenylboronic

Acid-Appended Insulin and Poly(vinyl alcohol).

Takei C. (@ JFT#R) , Ohno Y., Seki T., Miki R, Seki T., Egawa Y.

Previous studies have shown that reversible chemical bond formation between
phenylboronic acid (PBA) and 1,3-diol can be utilized as the driving force for the
preparation of layer-by-layer (LbL) films. The LbL films composed of a PBA-appended
polymer and poly(vinyl alcohol) (PVA) disintegrated in the presence of sugar. This type of
LbL films has been recognized as a promising approach for sugar-responsive drug release
systems, but an issue preventing the practical application of LbL films is combining them
with insulin. In this report, we have proposed a solution for this issue by using
PBA-appended insulin as a component of the LbL film. We prepared two kinds of
PBA-appended insulin derivatives and confirmed that they retained their hypoglycemic
activity. The LbL films composed of PBA-appended insulin and PVA were successfully
prepared through reversible chemical bond formation between the boronic acid moiety and
the 1,3-diol of PVA. The LbL film disintegrated upon treatment with sugars. Based on the
results presented herein, we discuss the suitability of the PBA moiety with respect to

hypoglycemic activity, binding ability, and selectivity for D-glucose.
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Mol. Pharm., 15(3), 1097-1104 (2018).

Glucose Responsive Rheological Change and Drug Release from a Novel
Worm-like Micelle Gel Formed in Cetyltrimethylammonium Bromide/Phenylboronic

Acid/Water System.

Miki R., Takei C. (EH:F#5) , Ohtani Y., Kawashima K., Yoshida A., Kojima Y., Egawa Y.,
Seki T., Iohara D., Anraku M., Hirayama F., Uekama K.

A novel glucose (Glc)-responsive gel formed by worm-like micelles (WLMs) has the
potential to provide a self-regulating insulin delivery system. We have prepared a WLM gel
system using 75 mM cetyltrimethylammonium bromide, 75 mM phenylboronic acid, and
water. At pH 9.4, this gel-like system was highly viscous and supported its own weight, and
dynamic viscoelasticity measurement indicated that it contained long and entangled WLMs.
The visual observation of gels prepared to include >6 mM Glc revealed that these adopted a
sol-like appearance, whereas those prepared to include a control compound (2-10 mM
diethylene glycol) retained their gel-like appearance. The storage modulus (G') of this
system decreased as the Glc concentration increased (2-10 mM), indicating a gradual
shortening of the WLMs. In vitro release was evaluated using a test compound (fluorescein
isothiocyanate dextran) in a microsized flow system. By 120 min, the release of this
compound from the WLM gel was around 27-fold greater in the presence of 100 mM Glec
than without Glc or with 100 mM diethylene glycol. This demonstrated the successful
preparation of a WLM gel that showed an altered drug release rate, depending on Glc

concentration.
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PhD Thesis Abstract

(Graduate School of Pharmaceutical Sciences, Josai University, 2018.3)

Experimental systems to evaluate the interactions between polyboronic acids
and water-soluble polymers, and a basic research for release control of

boronic acid-modified insulin derivatives using the systems

Chihiro Takei (b3 T-#5)

Materials that change properties in response to external stimuli to enable controlled drug
release have attracted attention as an intelligent material application, and research and
development activities are actively performed daily. To achieve a system with this
intelligent material, it is critical that both the material itself and the drug release mechanism
be designed more efficiently and appropriately. I focused on sugar-responsive material as a
design base for controlled release. Therefore, in this study, I synthesized polyboronic acid
derivatives with multiple boronic acids in their molecules. Boronic acids are known as
sugar sensors. Boronic acid is coordinated to boron by OH™ under alkaline conditions and
reversibly bound to a compound with a diol structure. Therefore, a compound with multiple
boronic acids can crosslink a water-soluble polymer with a large number of hydroxyl groups
in the molecule such as polyvinyl alcohol (PVA). Because of that, polyboronic acid can be
expected to form a composite material by coexisting with PVA and disintegrate the material
by adding sugar with a diol structure. In addition, formation of a composite material by
electrostatic interaction has been reported, so I can expect that hydroxyl group coordination
will form a polyboronic acid with a negative charge, and that polyboronic acid will form a
composite material by electrostatic interaction with polycations. Accordingly, I studied
useful experimental systems and applications for a stimuli-responsive material design by
investigating the interaction between polyboronic acid derivatives and polyol or polycationic
water-soluble polymers, and the physicochemical properties and sugar-responsive behavior of

composite materials composed of them.
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In chapter 1, dipyridiniumboronic acid (DPrBA), tripyridiniumboronic acid (TPrBA) and
hexapyridiniumboronic acid (HPrBA) were synthesized as polyboronic acid derivatives
with different numbers of boronic acids. I prepared gels composed of polyboronic acid and
PVA and evaluated interaction between them by measuring static and dynamic
viscoelasticity of the gels. In the stress relaxation measurement which is one of the static
viscoelasticity measurements, stress corresponding to the elastic term was observed in the
DPrBA/PVA and HPrBA/PVA gels, so it was inferred that there were strong bonds between
the boronic acid and PVA in part. In the strain sweep measurement which is one of the
dynamic viscoelasticity measurements, it was shown that the pyridiniumboronic acid
derivative/PVA gels had a linear region in a wide range, and it seems that a stable
three-dimensional network was formed by the bonding of boronic acid and PVA.
Furthermore, a frequency sweep measurement was also performed. These results show that
TPrBA/PVA gel has a high crosslinking density and forms a hard three-dimensional network,
whereas HPrBA/PVA gel has a low crosslinking density and forms a soft three-dimensional
network because of the boronic acid which doesn’t contribute to interaction with PVA. By
performing the viscoelasticity measurement, it was possible to predict the micro internal
structure of the composite materials and evaluate the macroscopic properties resulting from
the interaction.

In chapter 2, 1 evaluated the interaction between polyboronic acid and water-soluble
polymer using the quartz crystal microbalance (QCM) method. Since this method observes
micro mass changes on the electrode as a resonance frequency change, I anticipated that the
occurrence and disappearance of interactions between polyboronic acid and water-soluble
polymer could be observed real time. In this chapter, I also investigated the electrostatic
interaction between negatively charged boronic acid and cationic water-soluble polymer
using polyacrylamido phenylboronic acid (PolyPBA) and poly(allylamine) (PAA) in
addition to the pyridiniumboronic acid derivative and PVA considered in chapter 1. I also
added glucose oxidase (GOx, isoelectric point 4.2) in the investigation of PolyPBA and
PAA. This is because I anticipated that even binding the boronic acid to glucose (Glc)
would not change the boronic acid charge, and would decrease the sugar-responsiveness of

the gel. Hydrogen peroxide has a characteristic of substituting the boronic acid moiety of
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phenyl boronic acid (PBA) with OH ", so I expected to achieve a gel with more sensitive
sugar-responsive disintegration by using hydrogen peroxide derived by oxidation of Glc
with GOx to eliminate the electrostatic interaction between PolyPBA and PAA. As a result,
interaction between the pyridiniumboronic acid derivatives and PVA was detected from a
resonance frequency change. In particular, HPrBA showed a large resonance frequency
change and strong interaction with PVA. I thought this result was related to the
viscoelasticity measurement of the HPrBA/PVA gel which formed the most stable gel
despite the low proportion of boronic acid moiety bound to PVA. Interaction between
PolyPBA/PAA and PAA/GOx was also detected. From the difference in the resonance
frequency decrease rate, it was possible to detect the speed difference of the interaction
between pyridiniumboronic acid/PVA and PolyPBA/PAA. Therefore, I was able to evaluate
the difference in interaction strength and process between polyboronic acid and
water-soluble polymer.

In chapter 3, I prepared a flow-through cell type dissolution tester to investigate the
sugar-responsive behavior of these gels and constructed an experimental system to evaluate
stimuli-responsive material. As a result, DPrBA/PVA gel disintegration and DPrBA release
from the gel by adding Glc were observed. On the other hand, in PolyPBA/PAA gel with
GOx, gel disintegration and PolyPBA release accompanying it due to adding Glc were not
observed. This is probably because there were still crosslinking points remaining even
though some were cut off by Glc because the gel has so many crosslinking points between
PolyPBA and PAA. This suggests that it is important to minimize the boronic acid in the
molecule to form a highly sensitive Glc-responsive composite material when it interacts
with water-soluble polymers. Thus, information for optimizing responsiveness was obtained
with an experimental system that continuously and visually evaluates the drug release of
stimuli-responsive material.

In chapter 4, as an application of Glc-responsive material design using previous evaluation
systems, I examined controlled-release with a gel composed of insulin (Ins) derivatives with
multiple boronic acids and PVA. From the results of the QCM method, it was possible to
observe composite material formation and Glec-responsive disintegration by interaction

between boronic acid-modified Ins and PVA. I also evaluated characteristic changes due to
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the difference in modified boronic acid derivatives. In release tests using a flow-through
cell type dissolution tester, the release of PBA-Ins from PBA-Ins/PVA gel with GOx was
observed by the influx of Glc. In other words, it was shown that GOx is effective for
improving Glc-responsiveness. Since GOx was also released by Glc stimulation along with
the increase in the PBA-Ins release rate, it was also clarified that release in response to Glc
stimuli is caused by a change of the network structure in the gel. Therefore, it seems that
various information could be obtained and the design of a novel sugar-responsive Ins
release material could be achieved by combining the experimental systems tried thus far.

From the above, I selected and constructed a physicochemical evaluation method to confirm
accurately the characteristics to be focused on among the various material properties.
Useful information for designing sugar-responsive materials with the desired drug release
characteristics could be obtained by combining these experimental systems. This can be
applied to other stimuli-responsive materials, and a more effective material design can be
made possible by collecting and accumulating various characteristic data. It therefore seems
that this will lead to the development of a drug formulation with an ideal release control

function by repeatedly improving both the evaluation method and the material design.
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A 7T PIRYYE O B E BT THER 300~500 5 A2 KO O 1A
WEIELEORENHD. A 7N U PFREYER, B0 (8] LRz
0, BIEMALLT/NE, BRER L OEREREZ AT 28E CIERICERENLE
Thd. ZOkd, THLUBRITIEETH L, & XICHEHERBIEMZBIE I W,
BT Enb b, REMRLOK, AYIOH A-HBA 7Lz W
BEETHDHZI TN (FeAZ I UERE : OP) OREFITEINSH 5. 2005
R EATE & OBE MR S v, 2007 4R T10 RO BENBETEET, BE
v v aryPbRERT S VWO NFEBDREZEMER e —1 ¥ —)
Bl E Tz, ZhaREEIC, OP & REATE) & OBLEMEIZ SOV TONIZEREZ <17
bivd Lol o=n, KEBKRICEL TIE, BECE->THL B LZ/MmEHEs
TV, —F5, OP X, MhoHiA v 7 o FIREE L 0 AR « JLAMED A
TENLTEY, 10 fRORMEITHT D OP OEFIIFAZZTHLLOD, KAD
AN UWIREROE ~B/IRE 2D 2 LR Z . EEFETIE 0 RIS SRR
Wih &g o, ZDOZ LD, OPIZ XD BETEZ S FEOBMIIL, K LAfHE
Wb,

OP IR A 5%, OB ILVAERFI LT RT T —F (CES) I[Z&ko-» THEMATH
LA EIEALTLRFTL— K (00) ZR#@fsh, £ v 7L FTALNVAD
JATI=F—BEEFELUVANVADOKRE ZMEIT 5. Z OEMERGEY OC X, J&
HEFEIC B W T, MEMREEFERZA L, T8 a5 ST e nHmEIRh
THEY, RETHREOHRNME CHLEBEZLND. LirL, BELFH RN |,
OC IKBEHETH D U~ITBAT LIS WIETTH 5.
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(BBB) DHHEIR T 28| &l 24 Z LA H 5. Oshima HIL Y RA VY > 474 K (LPS)
5% BBB HEREIXR T~ 7 A2 OP &R H& 545 & OC DMBITHENTET D2 & %
HLMZ L., 2Dz &b, OC I% BBB BEREIX FREICHMBITEN TTHEL, 2
AUV 3 B L CRFETHZRIET D, LWV oo/ Lo, 372
HbH, BBBHRRIR T ZMfl41uE, BEITEORIEY A7 LT E 5 W RENERH
5.

FIRGIL, EEORRICHIND2EAETHD. H< b ARLHEICENT
&S, KE EHEUOEFEGEZTRTA v 7V o PRYEICH L ThEbND 2
ERBHD. FlZIE, OP EOPFHZBIRIZONWT, BEF 2R E LT v r— Nl %
1V, AR O EHECERO R EBNRE SN TS, —FT, OP L EIREGD
OF B3 2 R BF R 1T 72 0.

Z T, AR TIERFITHORKME TH 2D 0C OMBITHEICK L TR
EDOLD e BERIETONEABENPORFF L. & 1 HfTiE, OP-0C BLW
KEVEE T VE ORBATIEIC KT 2 BRGOER IOV THE L, 2 2 T,
BBB HEHE, T/ b, A Vv 7 var (T)) M o7 Bo %1, BBB
WRICEETOIRIEMYERB IO T v AR—F —FH BT 5 BREOERIC
DUV THAT=Z.

F1# LPSERBBBHBEEBTIVRIZCETIELRETILVVDEORKBITHEICHTEIE
WEGFHOEE

1= OPRAEERD OP B L OC MBITHEIC K 2 IR B o 4

AWFIEDFEER T v 2 — L% Fig. 1 [Z/R87. KEME C57BL/6 ~ 7 A (81 #4y) T
LPS (3 mg/kg, 0.2 mL/ animal) % &F 3 BIEEAN#E G- L, BBB LK T &, [EF
WG SN T-ERE (0125 g/kg, 0.1 mL/ animal) O EZMIEL7-. STBEE L LT
AR (01 mL) &5 L7, LT, A& % LK (LPS-Kakkonto) #f, %% %
LS (LPS-Saline) #£& 35, £z, LPS B L UOEREGONE L L CAEIEAERZ AWV
7-#£% SS (Saline-Saline) #E& 9 %.
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Saline/ Saline/ Saline/
Kakkonto Kakkonto Kakkonto
Food deprivation v v %
( | | |
) | | |
Times (h) -17 0 6 24
A A )
Saline/ Saline/ Saline/
LPS LPS LPS

Fig. 1 Experimental protocol for the animal study.

Fig. 1 ® 3 [@ H ® LPS #5705 4 Hiff]#% (2 OP (300 mg/kg) Z /& OHFH L, =2 h
5 5%y, 60757, 120 3OS KO ZERILL, OP B L NOC IEZMIE L7z, M
HER L O OP SR FE1E, LS BE& b U C LK B CEflE %~ L7 (Fig. 2). BT -
TCEBRT, BRGOREIZL o> T CES IEMERNK FHMmZ R L. Z0Z &b,
MAER L OMT OP ED ERIIRME L OWMNOEKRICER L-bDOTHD LE
2Bz, FomfER OC IE X, LS HEL i LT LK BT, S o8 L0120 4
THEICEMEZ L, WM OCIEIL, LSHEE L il L TIEKMEE R L7z (Fig.3). OP
B L OC D AUC. 50 D fish s i 5 i B bk (BPR) 13 LS #EIC LT, 2215 0.97
7, #0235 Tod Y (Table 1), BWREGHEG1E OP OMBATHEICIZREL 5 27, OC
DORBATHEZIH T2 Z ERW LN Lo, TRHDZ b, BREE OP @
OF L, OC IR L= BEATEN ORI ) 2 7 2§ S8 5 FEISHER T 5 ATtk
H5.

=)
=]
~_~
o
~
w

(®)

Plasma concentration (pg/mL)
w B n

(=] (=] (=]
Brain concentration (pg/g tissue)

§

S

S

0
60 120 0 60 120
Time (min) Time (min)

=)

Fig. 2 Plasma (a) and Brain (b) concentrations versus time profiles of Oseltamivir
phosphate (OP) after the oral administration of OP to mice with LPS induced
inflammation.

Data represent the means + S.E.M. of 3-7 mice. * P < 0.05 and ** P < 0.01.
Symbols: @, LS group, A, LK group.

13
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Table 1 The AUCy.120 BPR of OP and
OC following oral administration of OP
0.2 to mice with LPS induced inflammation.

AUC, ;) BPR

Plasma concentration (pg/mL)
Brain concentration (ng/g tissue)

; o | oP oC
% % B
* LS 0.041  0.021
. . LK 0.040  0.005
(.) 6.0 150 0 60 120
Time (min) Time (min)

Fig. 3 Plasma (a) and Brain (b) concentrations versus time profiles of
Oseltamivir carboxylate (OC) after the oral administration of OP to mice
with LPS induced inflammation. Data represent the means = S.E.M. of 3-7
mice. * P <0.05 and ** P < 0.01. Symbols: @, LS group, A, LK group.

i

L

2% OC FRNE 5% D OC IMBATHEIC 3 2 B AR OF F o S22

AIE CTlX, OP EERGOOFHICE Y, OC ORBITHENME S D Z & 250
IZL722%, OP O A EDOEBRTH D720, MIB L OB OEEE PR TE 220,
£ T, OC DWBATIEIZ R T D2 ERGOEMICOHERZH THDIZ, AETIE
OC DF RN G- & HRGOPFHEBRZ1T>72. 3 BIH D LPS #5706 4 R
OC (20 mg/kg) ZEHRANZEL- L=, 225 54%, 604y, 120 5D iMiERs X O %
B L, OCIEAME L. MmAEFH OC #2JEIX SS AL ik L C LS BT 60 o4 &
D120 FICBWTHEICEMZ R L, LS AL LK B0 MiEf OC JRE O ik T,
5% 60 3BT, LK#ETHEICIEMEAZ R L7 (Fig. 4 (a)). F£72, SSH# & LS
FEDOMH OC IR DB TlL, #5#% 60 - TaWMEM AR L, 120 49 CHEICEE
ZxL7- (Fig. 4(b). —J7, LKEETIE, SSEHELITIELDLL R WMPREELZ KL,
LSHECTRD LN MFIREDIX S D& 2 A BT S &7 (F-test : 5 min; p =0.023,
60 min; p = 0.036, 120 min; p = 0.008) (Fig. 4 (b)). OC ® AUC,. 50 @ BPR (%, SS A&
g U C LS BETIX 2.1 @Mz R L, LS BEE LB L C LK AECiL 038 5 & /e o7
(Table2). ZDZ &b, BIREGHEHIX, OC OFARNE G EBRIZBWTH, LPS #&
HIZX VR L7 OC OMBIT 2§25 Z LN ol

14
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100 1(a) 41(b)
Table 2 The AUCo_lzo BPR of OC
%0 following intravenous
3 * administration of OC to mice with

LPS induced inflammation.

AUC,,,, BPR

60

40

Plasma concentration (pg/mL)
Brain concentration (pg/g tissue)
)

* SS 0.023
2 t " LS 0.048
LK 0.018
0 0 T T
0 60 120 0 60 120
Time (min) Time (min)

Fig. 4 Plasma (a) and Brain (b) concentrations versus time profiles of OC after the intravenous
administration of OC to mice with LPS induced inflammation. Data represent the means = S.E.M.
of 3-7 mice. * P < 0.05 and ** P <0.01 (SS vs LS)."" P < 0.01 (LS vs LK).

Symbols: O, SS group, @, LS group, A, LK group.

il

L

3 KEMEET VIE OMBATYEC ) 2 BRSO o

DFY A RXDRIR D IKEEDE OWBATIEEZ T ~2 Z & T BBB #iEK F L~
TbL TIMBREORAOLNLEMDZENTEL. 2T, KEEET VIHE
ELT=NURAT)— (EB, 7/V7 I ELTHTRE 69,000), 7LALtA A
VFHET R —F-TFAKNT > (FD-4, 418 4,200), H/tA>2 (Cal, 4y 1i&
622.5) BLOT7 LA LA F MY UL (Flu, 5 f& 3763) MW FERZIT-
7. Fig. 51%, 3 [\ H® LPS £ 5205 4 RER & IS KIEMEE T VWE % RN 5L,
Z® 2 K% D BPR TH 5. EB, FD-4 3 L U Cal @ BPR | SS # & khig L C LS #
THEICEMBEAZL, LK #EE LS B L i L THEICIRWEZ R L SS B & 1ZIFAE
DHRWEE 7257 (Fig. 5 (a), (b), (¢)). Flu ® BPR X SS#f & bbig L T LS AR &
LK BECHEICHEMZ R L, LS B & LK BEICIZ 213580 S /e - 7= (Fig. 5 (d)) .
ZOZ LMD, WREGIE Flu LV (47 & 3763) OMEBITEHIRT 2 ETO
BBB DO FSHER T4 2h B3 FE 729, Cal L (5078 622.5) LW b R&EARDTIC
T DN Y —REOMRIREEZA L TCND I LRI, T72bb, LPS ITX
2 T OEEEZ TV D RS RIS L. —F, AIEICBWTEREIX, Flu
(4378 376.3) LV L TED/NIVOC (451 & 284.4) ORBEITMEZ M L7z,
ZOZLIE, WIREGICED OC OWBATIEMSIZRIL, T MR OIEEE 812 2 %0 H
T TIEABAA SN, OC ITHHERNT AR =% —TH % Multidrug
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Resistance-associated Protein 4 (MRP4) <X° Organic anion Transporter 3 (OAT3) @ HE
ZRDZERMONTNDZ D, BREKRGFIFIING T U AR—Z —HKHEIC
WEZRFLTWNDLHZ LB HLND.

(a) EB (b) FD-4
5 120
* *
45 * %k * %k
. »gloo
i 3%
= 3 4
2 5
25 2 60
= bl
= °
g2 S
° = 40
Zis g
)
! 20
05
0 0
ss LS LK ss LS LK
(c) Cal (d) Flu
200 sk * 25 *%
I .
20
2150 =
F F
] ]
) wls
- -
Z100 2
= E
< 10
B 5
g g
B 50 o
5
0 0
ss LS LK ss LS LK

Fig. 5 Effect of Kakkonto administration on BBB integrity in mice with LPS-induced
inflammation.Data represent the means £ S.E.M. of 4-9 mice. * P < 0.05 and ** P < 0.01,
Tukey-Kramer test.

F24m BIRBI“Kk2 BBB EiE T SHRDHEE

B1E TIBLEY R EORABICHT D BREGOER

BBB @ TJ [ # o % 7 BTN B OB &M A & O TW 5. Bife Tl LPS 5
WA TITHBREPIEEL, ZHICEREGEZ®REGT 52 & T T] MBEOILENRIGH S

7. T72pb, LPS B LSRG X TI B % o X7 EIZ/EA L, BBB HEREIC 2 L
TWDAREERS 5.
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3 H O LPS #5725 4 REf 1% D~ 7 A B A0 N BRI H o> T B &2 /X
BRB R VA Ty MEZKXVHIE L. ZO-1 B &ET SS HE L i LT
LS BECHEIZMEME A 7~ L, Claudin-5 FBL& 1% SS #F & Hofik LT LS B TRV ME M I
boloZ &nn, B IMICKIT S LPS & 512 K25 BBB & itlEL, Znd TI
WA R EORBEKRTS K TH D AaEMENR~E 7 (Fig. 6 (a) and (¢)). £
7z, Claudin-5 BEEIL LS # & LK BHETEDL L2 o7 (Fig. 6 (¢)). —4, Occludin
X LK #C EAEm 2~ L7z (Fig. 6 (b)) .

BBB 28T 2 TI B#E X > /X7 E O T Claudin-5 NEHFEICHRbHF G L, o1&
800 Da UL FOME Tk T 2B mAEHZH - TWAHZ ERMESN TS, LPS &E
12 Ko TR FEM %78 L7z Claudin-5 B &% BRGNS EM S22 0o 2 L%, Flu
(18 376.3) OMBITHEZMH S eholoZ bt —HT 5. LnL, BREIC
£ % Cal(4yF 5 622.5) DIMBATHIHIIZ DWW Tl Claudin-5 F & CTIEHA TE 20,
WU TAREICEITS ZO-1, Occludin 8 & O Claudin-5 O EHE(LZ T TIX, # 1
TEUTEWEOMBITEDZ L, T2 6 LPS B 5IZ L MBITHENTTE L EIRG
MINEIHTDLNIBREFFICHPTE L O TIERN ST,

(a) ZO-1 (b) Occludin (c) Claudin-5
SS LS LK SS LS LK SS LS LK
ZO-1 Occludin | & m Claudin-5 [meem s am—
B-actin B-actin B-actin
12 4 N 6 - P=0245 12 4
| *% <
) S 1.4 R
E 1 £ ; 1
[ 212 1 £
£os £ £038
: ] £
G ~ '9‘
206 'é 0.8 1 £0.6
g £ -
= =
£ 2 0.6 7
) £ 04 1 £
Q = 5
<02 S g02
302 g
0 0 4 0 4
ss LS LK ss LS LK ss LS LK

Fig. 6 Effect of Kakkon-to on the expression of TJ protein in the brain.
Data represent the means = S.E.M. of 5-9 mice. * P < 0.05 and ** P < 0.01,
Tukey-Kramer test.
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¥ 2% BBBHEREIK T2 L7203 RIEMEME IZXT D EARE OIEH

WIAZ, RAE FIZBWT T BE ¥ > /)7 B O viability 22 L &8 9 256/ x5
LEMEGDEBIZOVWTHRNDLZEE L., ZORTE LCIEERFERE (ROS), |
BN F-0 (INF-a), ¥ bV v 27 ZAA X u7uas77—¥ (MMPs), MMPs il
K ThoHllfk AL n 7T 7 —BHEDE (TIMPs) BNERME L THETOLND.
INOSWEITTIEEZ VR, TRNV UV AYy 7 va XY R EB X
OHifash~ b U > 7 ZDWHK - 3 fRICBST 5.

3[EE O LPS #5226 4 K[ O ROS L~ fi¥N TNF-a i, total MMP-9
TG, B4 TIMP-1 ¥R EEZ JI7E L7-. ROS L ULl SS B & bt L C LS #E TO0H
IMEMZRL, BERG CTIXLSEHEEEDLRWETH -7 (Fig. 7 (a)). 7=, ROS
DEMBREORIETOHDINKNVE NI FIZHEERN eholcl ENG (F—
H &R/ LTV, BIREGIZE D530 P —eHERFIciE ROS &4t L72H 172 &
EZZ oz,

fth 5, BMPN TNF-a 2 F L O total MMP-9 {EPEIE, SSHELLE#EE L CLS BECTHE
WEEZ R L= (Fig. 7(b), (c)). £ D7z, LPS #4512k % BBB DN Y ¥ —HEK T
{213 TNF-a 3 X O MMP-9 DR 5- 7358 < 7RI S 4172, total MMP-9 1E 1%, LS & LK
BECHFICZIL R o7z, LovL, WRE I MMP-9 OREYE Th 5 TIMP-1 O fiK
W 2 n <& 72 (Fig. 7 (d)). TIMP-1 X pro MMP-9 7> 5 active MMP-9 ~ D 2% #fi
ERET LS. 260 Ehn, BREIIMA TIMP-1 EE LA %25 LT MMP-9 i%
PEEHEFL, JLRMMPI I K> THMENLEIERGZ o RXIVEOaT7 =707 2
= ® viability & #EHF L C BBB #RE DX T &2 BV 72 A REVE S RIR S 7z,
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(a) ROS (b) TNF-a
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Fig. 7 Effect of Kakkonto administration on brain ROS level, TNF-a concentration, total MMP-9
activity and TIMP-1 concentration at 24 h after LPS-treatment.
Data represent the means + S.E.M. of 5-7 mice. * P < 0.05 and ** P <0.01, Tukey-Kramer test.

HIE MP RN T AR—Z—ORIABICKT 5 EBREOIER

1T, OP L BRGOUHIZ L Y, OC IMBATHEN MM S D Z &2 R L,
ZOZ LT LPSIZE D T HBILEOMBEIZR TITHMATE T, b7 v AR—Z —
REIC KT L T8 A RIF L TV D afREtES R 7z, OC X, MRP4 35 LT OAT3 2
o T B MR T ~HEH S 5.

Fig. 8 1%, I MRP4 B LN OAT3 Bl EA VT AZ 7 my MEICKVHIE L
FERTH D, M MRP4 R B &1 3 BRI CH B 22T O b v - 7= (Fig. 8 (a)).
N OAT3 8L &1L, SSHEL LSHTHEEITRD NN -T2b DD, LS B Tk
DER R L7z LS BE & LK BE O Bl Ci, LK 8 TH B I & % 7~ L7z (Fig. 8 (b)) .
ZDOZEND, EAREBIZ OATI 7 v XL ¥ 2L —3 g &4 LT OC DB ITE
ZEH STV D RS R S e
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Fig. 8 Effect of Kakkon-to on the expression of MRP4 (a) and OAT3
(b) proteins in the brain. Data represent the means + S.E.M. of 6 mice.
* P <0.05, Tukey-Kramer test.

ARG & OP &5 WX OC OUFHIZ LV, OC OMBITHENIEH Sz, Fiz, &
WEIKEEET AVWE CTH D Cal, FD-4, EB OB ITHEZIMHEI L7-b o0, Ky
T B O Flu OEBITHEICIIREE 5 2 e o2, xRetOfEE, #HiR% 0 BBB
R N HIHIZIRICIE 2 SOERHEZAE T Z ARz, (1) BIRGIE, MKW
TIMP-1 £ % FH S5 Z L2 X - TMMP-9 OiEMEE [ L BBB O F L O

MEFF S 72, (2) E5IZ, BBBIZBWTOAT3 27 v /L ¥al—va &4
oo TR KV AKEET =4y, T H OC &R b I [l~HEH L TR O OC
REZKTIETWLZEnHLNE R ST,

PLE, R#FFEIZE - T, BETEOHERTHS OC OMREATHETLHE D B AR % 0F H
LI TE D AREMRS L OZOMFEZB LT Lz, BRE L X I 7LD
X, BETBOREMRINHRETE, 4%, (7 U FRRYYE DKM DO A
Tva v LTHIKMBRFAFEIND. E5I12, BIRGICE, FRMERER M
B DY OMEF E L COBAERHETE S,
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Biochimica et Biophysica Acta, 1859 (12), 1313-1326 (2018)

The yeast mitochondrial permeability transition is regulated by reactive oxygen

species, endogenous ca’" and Cpr3, mediating cell death.
Yoshiko Kamei', Masami Koushi (& &£22) ', Yasunori Aoyama' and Rei Asakai (fiifE1f)

! Department of Morphophysiology, Faculty of Pharmaceutical Sciences, Josai International

University, 1 Gumyo Togane, Chiba 283-8555, Japan

We investigated the properties of the permeability transition pore (PTP) in Saccharomyces
cerevisiae in agar-embedded mitochondria (AEM) and agar-embedded cells (AEC) and its role in
yeast death. In AEM, ethanol-induced pore opening, as indicated by the release of calcein and
mitochondrial membrane depolarization, can be inhibited by CsA, by Cpr3 deficiency, and by the
antioxidant glutathione. Notably, the pore opening is inhibited, when mitochondria are preloaded
by EGTA or Fluo3 to chelate matrix Ca®*, or are pretreated with 4-Br A23187 to extract matrix
Ca®", prior to agar-embedding, or when pore opening is induced in the presence of EGTA;
opened pores are re-closed by sequential treatment with CsA, 4-Br A23187 plus EGTA and
NADH, indicating endogenous matrix Ca®* involvement. CsA also inhibits the pore opening with
low conductance triggered by exogenous Ca®" transport with ETH129. In AEC, the treatment of
tert-butylhydroperoxide, a pro-oxidant that triggers transient pore opening in high conductance in
AEM, induces yeast death, which is also dependent on CsA and Cpr3. Furthermore, AEMs from
mutants lacking three ADP/ATP carrier (AAC) isoforms and with defective ATP synthase
dimerization exhibit high and low conductance pore openings with CsA sensitivity, respectively.
Collectively, these data show that the yeast PTP is regulated by Cpr3, endogenous matrix Ca*",
and reactive oxygen species, and that it is involved in yeast death; furthermore, ATP synthase

dimers play a key role in CsA-sensitive pore formation, while AACs are dispensable.
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Yakugaku Zasshi. 2018;138 (8):1003-1009.
doi: 10.1248/yakushi.17-00048-1.

Gastrointestinal Spice Sensors and Their Functions

Horie S' (ST 15), Tashima K' (B A), Matsumoto K>

' Laboratory of Pharmacology, Faculty of Pharmaceutical Sciences, Josai International
University
* Division of Pathological Sciences, Department of Pharmacology and Experimental

Therapeutics, Kyoto Pharmaceutical University

Capsaicin is a constituent of chili pepper, and induces the burning sensation on the tongue.
The site of action for capsaicin has been discovered as transient receptor potential vanilloid
receptor subtype 1 (TRPV1) that resides on the membranes of pain- and heat-sensing
primary afferent nerves. The immunohistochemical study on the stomach revealed that
nerve fibers expressing TRPV1 exist along gastric glands in the mucosa, around blood
vessels in the submucosa, in the myenteric plexus, and in the smooth muscle layers. High
numbers of TRPVI1-immunoreactive axons were observed in the rectum and distal colon.
Therefore, capsaicin stimulates TRPV1 not only on the tongue but also in the gut. In this
review, the mechanism of gastrointestinal mucosal defense enhanced by capsaicin was
summarized. TRPV1 plays a protective role in gastrointestinal mucosal defensive
mechanism. Hypersensitivity of afferent fibers occurs during gastrointestinal inflammation.
Abnormalities of primary afferent nerve fibers are strongly associated with the visceral
hypersensitive state in inflammatory bowel disease (IBD). The alteration of TRPV1
channels in mucosa contributes to the visceral hypersensitivity in colitis model mice.
TRPV1-expressing neurons in the gut are thought to be extrinsic sensory afferent neurons
that operate to maintain gastrointestinal functions under physiological and inflammatory

states.
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Am J Physiol 2018, 315 (1): G104-G116.
doi: 10.1152/ajpgi.00305.2017.

Role of transient receptor potential melastatin 2 in surgical inflammation and

dysmotility in a mouse model of postoperative ileus.

Matsumoto K', Kawanaka H', Hori M?, Kusamori K°, Utsumi D', Tsukahara T', Amagase

K', Horie S* (JBIL{215), Yamamoto A, Ozaki H*, Mori Y, Kato S'

' Division of Pathological Sciences, Department of Pharmacology and Experimental
Therapeutics, Kyoto Pharmaceutical University

* Department of Veterinary Pharmacology, Graduate School of Agriculture and Life
Sciences, The University of Tokyo

? Division of Clinical Pharmaceutical Sciences, Department of Biopharmaceutics, Kyoto
Pharmaceutical University

* Laboratory of Pharmacology, Faculty of Pharmaceutical Sciences, Josai International
University

> Department of Synthetic Chemistry and Biological Chemistry, Graduate School of

Engineering, Kyoto University

In this study, we investigated the role of transient receptor potential melastatin 2 (TRPM2),
a nonselective cation channel abundantly expressed in inflammatory cells such as
macrophages, in the development of postoperative ileus, a complication of abdominal
surgery characterized by gastrointestinal dysmotility. In wild-type mice, we found that
intestinal manipulation, a maneuver that elicits symptoms typical of postoperative ileus,
delays the transit of fluorescein-labeled dextran, promotes the infiltration of CD68+
macrophages, Ly6B.2+ neutrophils, and MPO+ cells into intestinal muscles, boosts
expression of IL-1p, IL-6, TNF-a, iNOS, and CXCL2 in intestinal muscles and peritoneal
macrophages, enhances phosphorylation of ERK and p38 MAPK in intestinal muscles, and
amplifies IL-1f, IL-6, TNF-a, iNOS, and CXCL2 expression in resident and thioglycolate-
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elicited peritoneal macrophages following exposure to lipopolysaccharide. Remarkably,
TRPM2 deficiency completely blocks or diminishes these effects. Indeed, intestinal
manipulation appears to activate TRPM2 in resident muscularis macrophages and elicits
release of inflammatory cytokines and chemokines, which, in turn, promote infiltration of
macrophages and neutrophils into the muscle, ultimately resulting in dysmotility. NEW &
NOTEWORTHY Activation of transient receptor potential melastatin 2 (TRPM?2) releases
inflammatory cytokines and chemokines, which, in turn, promote the infiltration of
inflammatory cells and macrophages into intestinal muscles, ultimately resulting in
dysmotility. Thus TRPM?2 is a promising target in treating dysmotility due to postoperative

ileus, a complication of abdominal surgery.
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. Syunji Horie ({T{R), Matsumoto K, and Kimihito Tashima (FHUE/A N) (4rHHEZE

)

Visceral Hypersensitivity through Transient Receptor Potential Vanilloid 1
Channels (TRPV1) in Functional Dyspepsia

Functional Dyspepsia : Evidences in Pathophysiology and Treatment, pp. 117-126
Edited by Kazunari Tominaga and Hiroaki Kusunoki, Published by Springer Nature
Singapore, Singapore, (2018)
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Horie (J#{L{£75): Contractile response to TRPA1 activation by allyl-isothiocyanate
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Pharmacy 2018, 6, 35
https://dx.doi.org/10.3390/pharmacy6020035

An Analysis of the Relationship between the Learning Process and Learning
Motivation Profiles of Japanese Pharmacy Students Using Structural Equation

Modeling

Shigeo Yamamura ([l ) ', and Rieko Takehira >

' Department of Biostatistics, Faculty of Pharmaceutical Sciences, Josai International
University, Chiba 283-8555, Japan
* Department of Medical Psychology, Pharmaceutical Education Research Center, Kitasato

University School of Pharmacy, Shirogane, Tokyo 108-8641, Japan;

Abstract: Pharmacy students in Japan have to maintain strong motivation to learn for six
years during their education. The authors explored the students’ learning structure. All
pharmacy students in their 4th through to 6th year at Josai International University
participated in the survey. The revised two factor study process questionnaire and science
motivation questionnaire Il were used to assess their learning process and learning
motivation profiles, respectively. Structural equation modeling (SEM) was used to examine
a causal relationship between the latent variables in the learning process and those in the
learning motivation profile. The learning structure was modeled on the idea that the
learning process affects the learning motivation profile of respondents. In the multi-group
SEM, the estimated mean of the deep learning to learning motivation profile increased just
after their clinical clerkship for 6th year students. This indicated that the clinical
experience benefited students’ deep learning, which is probably because the experience of

meeting with real patients encourages meaningful learning in pharmacy studies.
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World Journal of Education 8(5), 203-210 (2018)
https://doi.org/10.5430/wje.v8n5p203

An Effective Training Program for Registered Sales Clerks Who Sell

Over-the-Counter Drugs in Japan: A Preliminary Study

Nami Nakagawal’ 2, Hitomi Okano', Yuuichi Kyobal’ 3, Seiichiro Yamada', Hiroaki Suzuki',

Masaaki Tsuda'* Shingo Yano', Mizue Makimura', Kazuo Watanabe' & Shigeo Yamamura

(i ERE) 1

' AEON HAPYCOM Comprehensive Training Organization, Japan
* Kusuri no Aoki, Japan

’ Welcia Yakkyoku, Japan

* Faculty of Pharmaceutical Sciences, University of Toyama, Japan

> Faculty of pharmaceutical Sciences, Josai International University, Japan

Purpose: The Japanese healthcare system has designated registered sales clerks to sell
over-the-counter (OTC) drugs. Because of this, the AEON HAPYCOM Comprehensive
Training Organization implemented an education program to train registered clerks in 2014.
The program is unique; it consists of both lectures and hands-on workshop components. We
conducted this study as part of a self-evaluation designed to improve the program.
Methods: Program participants were asked to respond to an evaluation form upon
completion. The form was designed to ascertain student perceptions of the program’s
components (e.g., themes, lecturers, materials, and the hands-on workshop) as well as its
applicability to their practice of selling OTC drugs. Results: We obtained a total of 6,776
responses from 3,388 participants. On average, each of the program’s components were
rated highly, with the hands-on workshop being rated the highest. There was a weak
relationship between the scores for program preparation and its applicability to OTC sales
practices.  Conclusion: The program (especially the hands-on workshop component) was

highly evaluated by participants. However, we determined that enhancements could be
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made to the hands-on workshop and other mechanisms to encourage participants to prepare

before attending the program.
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BERE, BEWNZE, BRIENT, AR BAEAN, FDEAET, ZHKLERK,
WAL ERE, AFEE (FARBRREFEHRR DA EEERZER)

KREFEITFERBEROBRBTHY, REEELZRHLEZOMELIT) Z &Ik
T, BEOEFRIRFEDFEOLENHFFEND. L L, BFEOOAEOFHBICE F
PR TRIR AR 1, BMRIESL TN IEDOREIC LV ZE LS kE LR, AdC
BFEEINABICL2EEMD, EFWEBHEELZ 2O LT BB oW TiEmE
Bl LIXLIEABND. £72, BF - REREPARREETERIET 262,
FAPE, & 5 WIFhEEE AFT S B 72 ] 6 A 70 < 7 — RICBUE O i B B A X
KR BE D BALIZE S W I BIER B 5 W IZFHEM NS O RICE Y, EHgE T+
DHRHICHBEBEDL ZENE . L L, ARITARRKICEHEERE LN TTO
BEICRBZE 21TV, ABRMOREBRESCAEEEELHAL, HLEISL TR
HIMORBENATDLZENEE L. SHICEBREZEOBERECREL AR OR
FEHY, +OoRHHETLLICLD, BRTHROUE, £/ ETOREETH
ANRICE Dk ~DONBERNBD T HAEERHD. L LenbZ 5 LEBREH
MR T 2T —XI3GFEEET, MOEPONMAZEKLTHLZOEY ORDNDAR
VIREETH 5. RERBICMEO D 5 ARREBENED L O RRBEHRZZT, O
FERFEBRENS DL HICEELTWDE D, B TOBEHERE LOIREI N EEIC L
D HLWEKREZFONICHT BB T —FBLELINTND.
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Investigation of an efficient method for collecting precise volume of injection
liquid; - Comparison of methods to remove air before (Before withdrawing
method) and after (After withdrawing method) collecting liquid with the syringe

barrel -

Fumiyoshi OJIMA'*, Yuto KOIKE?, Kazushi DAIJOGON?, Sadahiro KAMIYA (F#43 E#5) 2,
Go MIURA?, Terue IBA®, Satoshi TAKAHASHI*

Clinical Pharmaceutical Practice Center, Faculty of Pharmaceutical Sciences, Tohoku
Medical and Pharmaceutical University

Laboratory of Pharmacotherapeutics, Faculty of Pharmaceutical Sciences, Josai
International University

Department of Pharmacy, Sanmu Medical Center

Department of Pharmacy, Yotsukaidou Tokusyukai Hospital

In order to make drug preparation procedures more efficient, pharmacists need to carefully
consider each step of the process. For example, when using a syringe to collect a precise
volume of liquid from an injection bag, the air previously in the syringe needs to be
removed. Therefore, we compared methods to remove the air from a syringe before and
after withdrawing liquid from an injection bag. The volume of injection liquid in the syringe
and the time required to perform both methods were compared using results obtained from
fourth-year students (with only university training to mix injection preparations), fifth-year
students (with 11 weeks of pharmacy practice training in a hospital), and hospital
pharmacists. Two types of syringes (5 and 10 mL) were used in this study. The volumes of
liquid collected were 2 mL (5-mL syringe) and 5 mL (10-mL syringe).

No significant differences were observed in operation times or syringe liquid volumes

between the both methods performed by fourth-year students. Operation times were
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significantly shorter with the removal of air from the syringe before withdrawing the
injection liquid than with that after withdrawing the injection liquid when performed by
fifth-year students and hospital pharmacists; however, no significant differences were
observed in syringe liquid volumes.

These results demonstrate that the method involving the removal of air from the syringe
before withdrawing the liquid is useful for reducing operation times for the collection of a
precise volume of liquid from an injection bag with a syringe when fifth-year students or

pharmacists perform the mixing procedures for injections.
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Journal of Analytical Bio-Science (41), 168-173, 2018

Nutrigenomics research on B-carotene metabolism

Sachiko Kiuchi', Hiroshi Thara', Yoshikazu Nishiguchi* (7§ [ B —)

and Hiromitsu Yokota®

! Faculty of Risk and Crisis Management, Chiba Institute of Science, 15-8 Shiomi, Choshi,
Chiba 288- 0025, Japan

* Faculty of Pharmaceutical Sciences, Josai International University, 1 Gumyo, Togane,
Chiba 283- 8555, Japan

’ Education Development Center, Faculty of Science, Toho University, 2-2-1 Miyama,

Funabashi, Chiba 274- 8515, Japan

B-Carotene is an essential fat-soluble nutrient and a precursor of vitamin A. Because
humans are unable to synthesize B-carotene de novo, we need to consume it from
plant-based foods. In the intestinal enterocytes, B-carotene is absorbed along with dietary
lipids, and is cleaved into two molecules of retinal by B-carotene 15-15'-monooxygenase
(BCMOL1). Recently, several genetic studies have reported on the metabolism of p-carotene,
such as its absorption and transportation in the enterocyte, and regulation of BCMOI1 gene.
In this mini review, we have focused on the activation and repression of BCMO1 gene,
respectively, by thyroid hormone and retinoic acid. In addition, we discuss how single
nucleotide polymorphism (SNP) in the BCMO1 gene affects on the enzyme activity in the

European and Japanese populations.
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Relation between serum levels of thyroid hormone and serum f-carotene

concentrations in patients with thyroid disorders

Sachiko Kiuchi'", Hiroshi Ihara', Mio Koyasuz, Asuka Tani’, Takashi Kakinoki®, Yoshio Shino’,
Yoshikazu Nishiguchi (78 1 & —) * Nobue Ito’, Hiromitsu Yokota® and Naotaka Hashizume®

' Faculty of Risk and Crisis Management, Chiba Institute of Science, Chiba, Japan

* Clinical Genetic Oncology, Cancer Institute Hospital, Japanese Foundation of Cancer
Research, Tokyo, Japan

’ Department of Laboratory Medicine, Toho University Ohashi Medical Center, Tokyo,
Japan

* Department of Pharmaceutical Practice, Faculty of Pharmaceutical Sciences, Toho
University, Chiba, Japan

> Education Development Center, Faculty of Science, Toho University, Chiba, Japan

% Faculty of Health Sciences, University of Human Arts and Sciences, Saitama, Japan

Hyper-B-carotenemia has been observed in various diseases (i.e., liver disease, diabetes
mellitus, nephrotic syndrome, anorexia nervosa, and hypothyroidism) other than cases
involving excessive consumption of carotenoid-rich foods. The aim of this study was to
investigate how thyroid hormone levels relate to serum concentrations of fB-carotene in
patients with thyroid disor- ders. All subjects, including patients with thyroid disorders (n =
101) and healthy adults (n = 20), were classi ed based on TSH and fT4 data. Patients with
high TSH and low or normal fT4 (i.e., primary or subclinical hypothyroidism) showed
elevated levels of serum B-carotene compared with other patients and healthy adults. In all
subjects, serum B-carotene concentrations showed a poor negative correlation with serum
concentrations of fT4 (r = —0.181) and fT3 (» = —0.185). However, hyper-p- carotenemia
was not observed in all patients with thyroid disorders, occurring in only ve in patients with

high TSH and low or normal fT4. In patients with hypothyroidism, we observed both
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elevated and normal serum B-carotene concentrations. Our results indicated that the preva-
lence of hyper-p-carotenemia was 8.0% in patients with high TSH and low fT4 (primary
hypothyroidism), and 6.5% in patients with high TSH and normal fT4 (subclinical hypothy-
roidism). In both cases, the severity of hyper-pB-carotenemia was not related to serum fT4

levels.
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Effect of cigarette extra against vitamin C contents of broccoli spraut.

Michiko Goroumaru-Shinkai'*, Jun Kuroda', Katsue Nakazawa?®, Kenji Narusuyez,

Yoshikazu Nishiguchi (75 [ 8% —) * and Hideaki Ichiva®

' Department of Pharmaceutical Practice, Faculty of Pharmaceutical Sciences, Toho
University, Miyama 2-2-1, Funabashi, Chiba 275-8510, Japan

* Department of Sports and Health Science
Faculty of Pharmaceutical Sciences, Toho University, Miyama 2-2-1, Funabashi, Chiba
275-8510, Japan

’ Department of Clinical Pharmacy, Faculty of Pharmaceutical Sciences, Josai International
University, 1 Gumyo, Togane, Chiba, 283-8555, Japan

* Department of Analytical Chemistry, Faculty of Pharmaceutical Sciences, Toho University,

Miyama 2-2-1, Funabashi, Chiba 275-8510, Japan

We know that quitting smoking is very difficult, and it is important to educate young
children before they run into cigarette. = By measuring the length of sprout, we already
published that model of practical examination learning about why children must not smoke
although adults were allowed to smoke. In this study, vitamin C (ascorbic acid) contents
of broccoli sprout in different growth stages exposed cigarette extract were measured.

And relationship ascorbic acid contents and growth stage cigarette extract was not observed.
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Ceftazidime-avibactam is a "second-generation" B-lactam-f-lactamase inhibitor combination
that is effective against Enterobacteriaceae expressing class A extended-spectrum B-lactamases,
class A carbapenemases, and/or class C cephalosporinases. Knowledge of the interactions of

avibactam, a diazabicyclooctane with different B-lactamases, is required to anticipate future
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resistance threats. FOX family B-lactamases possess unique hydrolytic properties with a
broadened substrate profile to include cephamycins, partly as a result of an isoleucine at
position 346, instead of the conserved asparagine found in most AmpCs. Interestingly, a
single amino acid substitution at N346 in the Citrobacter AmpC is implicated in resistance
to the aztreonam-avibactam combination. In order to understand how diverse active-site
topologies affect avibactam inhibition, we tested a panel of clinical Enterobacteriaceae
isolates producing blaFOX using ceftazidime- avibactam, determined the biochemical
parameters for inhibition using the FOX-4 variant, and probed the atomic structure of
avibactam with FOX-4.

Avibactam restored susceptibility to ceftazidime for most isolates producing blaFOX; two
isolates, one expressing blaFOX-4 and the other producing blaFOX-5, displayed an MIC of
16 pg/ml for the combination. FOX-4 possessed a k2/K value of 1,800 + 100 M-1 - s-1 and
an off rate (koff) of 0.0013 £ 0.0003 s-1 Mass spectrometry showed that the FOX-4-
avibactam complex did not undergo chemical modification for 24 h. Analysis of the crystal
structure of FOX-4 with avibactam at a 1.5-A resolution revealed a unique characteristic of
this AmpC B-lactamase.

Unlike in the Pseudomonas-derived cephalosporinase 1 (PDC-1)-avibactam crystal structure,
interactions (e.g., hydrogen bonding) between avibactam and position 1346 in FOX-4 are
not evident. Furthermore, another residue is not observed to be close enough to compensate
for the loss of these critical hydrogen-bonding interactions. This observation supports
findings from the inhibition analysis of FOX-4; FOX-4 possessed the highest Kd
(dissociation constant) value (1,600 nM) for avibactam compared to other AmpCs (7 to 660
nM). Medicinal chemists must consider the properties of extended-spectrum AmpCs, such

as the FOX B-lactamases, for the design of future diazabicyclooctanes.
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Comparison of the effects of pachymic acid, moronic acid and hydrocortisone
on the polysome loading of RNAs in lipopolysaccharide-treated THP-1
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We have proposed that analysis of ribosome-loaded mRNAs (i.e., the translatome) is useful
for elucidation of pharmacological effects of phytocompounds in immune cells, regarding
the involvement of post-transcriptional regulation mechanisms. In the present study, we
compared the effects of pachymic acid from Poria cocos fungus and moronic acid from
propolis with those of hydrocortisone on the translatomes of THP-1 macrophages exposed
to bacterial lipopolysaccharide (LPS) to find clues to their biological effects.
Polysome-associated RNAs collected from cells treated for 3 h with LPS plus each of the
compounds were analyzed by DNA microarray followed by analyses of pathways/gene
ontologies (GO). Upregulated RNAs in enriched pathways that were found to contain
AUUUA (AU)-rich motifs were checked by real-time PCR, and expression of candidate
RNA-binding proteins stabilizing/destabilizing such AU-rich mRNAs was checked by
Western blotting. The numbers of upregulated and downregulated genes (fold-changes + 2.0
versus vehicle-control) were, respectively, 209 and 125 for moronic acid, 23 and 2 for
pachymic acid, and 214 and 59 for hydrocortisone treatment. Overlapping with

hydrocortisone treatment for upregulation were 158 genes in moronic acid and 17 in
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pachymic acid treatment; of these, 16 overlapped within all treatments (C-X-C motif
chemokine ligands, interferon-induced protein with tetratricopeptide repeats, etc.). Pathway
analyses showed GO enrichments such as ‘immune response’, ‘receptor binding’,
‘extracellular space’ etc. The pachymic acid-upregulated mRNAs (highly overlapped with
the other 2 treatments) showed the presence of signal peptides and AU-rich motifs,
suggesting regulation by AU-rich element (ARE)-binding proteins. The expression of
ARE-binding protein HuR/ELAV-1 was increased by the 3 compounds, and AUF1/hnRNP D
was decreased by pachymic acid. These results suggested that pachymic acid and moronic
acid effects may involve as yet unknown post-transcriptional modulation via ARE-binding

proteins resembling that of glucocorticoids.
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Time of Administration of Acute or Chronic Doses of Imipramine Affects its

Anti- depressant Action in Rats.

Kawai H, Kodaira N, Tanaka C, Ishibashi T (i ff#i 1), Kudo N, Kawashima Y, Mitsumoto A
CEAFE H).

Abstract

The pathogenesis and therapeutics of depression are linked to the operation of the circadian
system. Here, we studied the chronopharmacological action of a tricyclic antidepressant,
imipramine. Male adult Wistar-Hannover rats were administered imipramine acutely or
chronically in the morning or in the evening. The antidepressant action of imipramine was
analyzed using the forced swim test (FST). A single dose of imipramine (30 mg/kg) in the
morning, but not in the evening, reduced immobility and increased climbing in the FST. The
plasma concentrations of imipramine and its metabolite, desipramine, were slightly higher
in the morning than in the evening, which might explain the dosing time-dependent action
of imipramine. Next, we analyzed the effect of chronic imipramine treatment. Rats received
imipramine in the morning or in the evening for 2 weeks. The morning treatment resulted in
larger effects in the FST than the evening treatment, and was effective at a dose that was
ineffective when administered acutely. The levels of brain a-adrenergic receptors tended to
decrease after chronic imipramine treatment. Imipramine might interact with noradrenergic
neurons, and this interaction might chronically alter receptor expression. This alteration
seemed greater in the morning than in the evening, which might explain the dosing

time-dependent action of imipramine.
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Short and long photoperiods differentially exacerbate corticosterone-induced

physical and psychological symptoms in mice.

Kawai H, Inabe J, Ishibashi T (2 & #:41), Kudo N, Kawashima Y, Mitsumoto A (AR 51).

Abstract

Circadian disruption affects the pathogenesis and development of various diseases.
Depression is one of the most common diseases that relate to circadian rhythm. In this study,
we analyzed the effects of daily light/dark (LD) conditions on depression and other
symptoms, and also analyzed the mixed effects of LD conditions and corticosterone
treatment. Male adult C57BL/6 mice were treated with corticosterone in a normal LD cycle
of 12 hours light and 12 hours dark (LD12 : 12), short day conditions of 6 hours light and
18 hours dark (LD6 : 18), or long day conditions of 21 hours light and 3 hours dark (LD21 :
3). The activity rhythms of mice in aberrant LD conditions were entrained within 2 weeks.
After 6 weeks of exposure, several behavioral tests were conducted. Corticosterone induced
body weight gain and depression-like symptoms. The short or long LD conditions had little
effect on vehicle-treated mice behavior. However, the aberrant LD conditions exacerbated
the corticosterone-induced symptoms. Mice treated with corticosterone in LD6 : 18 showed
exacerbated depression-like symptoms in a novelty suppressed feeding test. On the other
hand, LD21 : 3 did not show any effects on mood, but enhanced corticosterone-induced
body weight gain. These results indicated that aberrant LD conditions could act as an
exacerbating factor for corticosterone-induced symptoms, and that short and long
photoperiods induce different psychological and physiological changes. This corticosterone
+ aberrant LD model could be a useful animal model for investigating the effect of LD

conditions on depression, obesity, and other symptoms in stressful circumstances.
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Chronopharmacological Analysis of Antidepressant Activity of a Dual-Action

Serotonin Noradrenaline Reuptake Inhibitor (SNRI), Milnacipran, in Rats.

Kawai H, Machida M, Ishibashi T (£ #& #i 1), Kudo N, Kawashima Y, Mitsumoto A
CEARFE ).

Abstract

Biological rhythms are thought to be related to the pathogenesis and therapy of various
diseases including depression. Here we investigated the influence of circadian rhythms on
the antidepressant activity of the dual-action serotonin-noradrenaline reuptake inhibitor
(SNRI) milnacipran. Rats administered milnacipran in the morning (8:00 a.m.; zeitgeber
time [ZT]1) or in the evening (8:00 p.m.; ZT13) were analyzed in a forced swim test (FST).
At ZT1, the rats' immobility was reduced and the swimming was increased, whereas at
ZT13, their climbing was increased. These results suggest that the serotonergic and
noradrenergic systems are preferentially affected at ZT1 and ZT13, respectively by
milnacipran. We analyzed the plasma and brain levels of milnacipran after administration,
and there were no differences between ZT1 and ZT13. The circadian rhythm of monoamine
neurotransmitters was analyzed in several brain regions. The serotonin turnover showed
rhythms with a peak during ZT18-ZT22 in hippocampus. The noradrenaline turnover
showed rhythms with a peak during ZT22-ZT2. There was a difference of approx. 4 h
between the serotonergic and noradrenergic systems. This time difference might be one of
the factors that affect the action of milnacipran and contribute to the dosing time-dependent

behavioral pattern in the FST.
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J Pharmacol Exp Ther. 2018; 366(1):194-204.
Reduction in Secretion of Very Low Density Lipoprotein-Triacylglycerol by a
Matrix Metalloproteinase Inhibitor in a Rat Model of Diet-Induced

Hypertriglyceridemia.

Kawashima Y, Eguchi Y, Yamazaki T ((LIIFF  #f) , Karahashi M, Kawai H, Kudo N.

Abstract

Matrix metalloproteinase inhibitors (MMPIs) reduced serum triacylglycerol (TAG) levels in
streptozotocin-induced diabetic rats and Zucker fa/fa rats in our previous study. However,
the mechanisms underlying TAG reduction by MMPIs remain unclear. The present study
aimed to elucidate the mechanism by which F81-1144b, an MMPI, lowers serum TAG
levels in an animal model of high-sucrose diet (HSD)-induced hypertriglyceridemia.
F81-1144b was repeatedly administered to rats fed HSD, and its effects were evaluated on
TAG levels in serum and the liver, very low density lipoprotein (VLDL) secretion, de novo
fatty acid (FA) synthesis in the liver, and the expression of genes regulating the metabolism
of FA, TAG, and VLDL in the liver and serum. F81-1144b lowered TAG levels in serum
and the liver, VLDL-TAG secretion, de novo FA synthesis in the liver, and serum levels of
insulin and glucose. F81-1144b suppressed the expression of genes related to the de novo
synthesis of FA and TAG, key proteins (lipin 1 and apolipoprotein CIII) responsible for
VLDL metabolism, and sterol regulatory element-binding protein-lc and carbohydrate
response element-binding protein. F81-1144b little affected the expression of genes related
directly to the degradation of TAG or FA, but it upregulated that of gene for uncoupling
protein 2 in the liver. These results suggest that MMPIs are a novel type of therapeutic
agent for the treatment of hypertriglyceridemia, because the metabolic effects of F81-1144b
expected from changes in the expression of genes regulating lipid metabolism would alter

metabolism differently from those induced by fibrates, niacin, or n-3 FAs.
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(e SIPRAY S5 kit ROy

B R AR AR O AR DS DWW TR, AR ABRE X R O WK AR IS 3 1 2 B AL
AL, FEERRBAGEO BRI OV TR b EZEO S W8 O K E# 5
\ZH 1T D IR - IF D B IBR R & B 5 L7z

5 &1L ~L DR 2% (Safety Index by dose, SI-D), 3 L OWEFE & L ~</L (Cmax
BLWAUC) D&% (Safety Index by Cmax, SI-C 3 X O Safety Index by AUC,
SI-A) IFLLFoXic kv HH L.

SI-D = NOAEL (mg/kg/day) / maximum approved dose (mg/kg/day)

SI-C = Cmax at NOAEL (pg/mL) / Cmax at maximum approved dose (ng/mL)

SI-A = AUC at NOAEL (pg * h/mL) / AUC at maximum approved dose (ug * h/mL)

BHZEET 07 7 A0, BEELAVLE XOBREE VL O 2R E /A
G, HFEHRE LTINS VO STHEEICHE L (Fig. 1).

III Dose level Exposure level Exposure level

Animal Human Animal Human Animal Human Animal Human

IEI Dose level Exposure level Dose level Exposure level

Animal Human Animal Human Animal Human Animal Human

Dose level Exposure level

] NoAEL
[] Maximum approved dose

E Exposure at NOAEL
@ Exposure at Maximum approved dose

Animal Human Animal Human

Fig. 1 Quantitative Safety Profile
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I | Profilel : SI-D>1.0and SI-Cor SI-A>1.0 ((xHLEFE LWV ENEZEMET 07 7 A V)

Il | Profiled : SI-D=1.0 and SI-C or SI-A=1.0 (EE LWEMLEET 7 71 1)

| Profilelll : SI-D >1.0 and SI-C or SI-A<1.0 (RRCEFZHET L EMERMET a7 7 A1)
w | ProfilelV : SI-D <1.0 and SI-C or SI-A>1.0 (BB B 5 EMNLEET T 7 7 (V)

v | ProfileV : SI-D <1.0 and SI-C or SI-A<1.0 (R bIEBZETLEBNZEMET 27 7 A V)

BR-B=

KL LTI I8 D O D, BRAREO R HLERRBREEN GO o721
R BRIV L, R0 D 1T iy TG L LTz,

SI-D & 57 17 By O g (range) 1% 1.1 (0.1-40.0) THY, D HH 8
B33 1.0 Kiifi Td o 72, SI-C 3% S a7z 8 plsy O i Yefif (range) 1% 0.47 (0.015-6.3)
ThO, 2025 6 AN 1.0 K Th-o7. £/, SI-A BEF LT 9 Hsr Ok
f& (range) 1% 0.11 (0.004-62.9) THYH, ZDHH 6 AN 1ORMB THo7. b6
(2, SI-D NEHTEX 2D 5 HD 47%, SI-C BNEHTEZEL DD H> B D 75%, B
FOSIARRHTELEL DD O HD 67%ICH8WT, BEMBENB 1LORBTHL Z &
NHBLNE o7z,

SI-D & SI-C & D, B XU SI-D & SI-A & ORICIEDFIBE 2378 % 5 41 (SI-D versus
SI-C: Spearman’s r = 0.9524, p < 0.01; SI-D versus SI-A: Spearman’s r = 0.7699, p <0.05),
BB LAV DOREEREN SRERE L L OLEREE, THARETHL (FbRE
BE) Z &R ERNT.

BHZRMET 07 7 A VORI 1 IS OWTHREE Y, 2095 B 3 [lisy
Ta Ty AN, 2 aE T T s AV, BER6EDIET 0T s A VIS
niz. BRLZENETa 77 A4V, IV, BXOVIZHESNDEANT, @ e b

TIZAANEEE S L ISR R 22 2SO 2 b B ERBREE Tt hTo%
PEE IR TE RN E R B L, BERBREZ1T 5 BICIXRRI 22 Bl S L B
5.

W
iR & & B IR O NOAEL & b, B LUK EICK T 2%E & & &t

RERD NOAEL IZB T2 BEEL LT 5 2 &%, HURBEREEZFIALTE M
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BUIAREMTEIT) DO EERFEO—>ThH L. wERBREGE KRR
AR T ® D 2R 1.0 R OH AL, NOAEL IR T2 # 58 L ITRHERE
2, EARHES LMK E CTORERL TRIL Z LA EW®RT 5720, HERR
RARITE hTOREMAMRBETERNILEZRLTWD., 20D, BefkziE
e L&MW REET v 7 7 A VOFMNIE, BHERBRAGEO v N2 T~ 54
HAREEZBRHANT 2 ECHAMRTFETHD B 2D, AREFEEICBOTHLLEEREK
ZRRE L LEEEWZRET 0 7 7 A VORI THLIL TS Z LvE, CTD Module
212 Te N TOREMTHENCI T 2 FERE KRB BAE O ST FTRENME ) O Fi =2 H Ok
ExRET 5.

HEI3E MBENAABREOENREMITOI7MILOFFE
B#

2 EOMEE S HICKRESELET, MK A BRI O IE KRB &
RERBRAE & A B ST - BR e T 0 7 7 A LV EFAM Lz, WIC MR ER A
(TR S LIIIEFHEFTR) ov M2 TH~O/FEEIZEI L T, &L aett
a7y A VORI REEE RS2 BT, EEATR (FEERTASE LNV
AT IEFMERT ) (- — B GERD L 72 WA E G (ADR) (b L <I13AFFS (AE))
BEMHOBAEL LTREND BEEFEWNLELETr 77 AV ELTEHKL, &
a7 n 7 7 A & OB RE L7 2

Ak

2009 725 2016 KGR D NMES39 50 D 95 6, MK A DRe X ITh K% 6o
28 IR ARG L Uiz, K oW CIER R R B AR & L O 5 # k5
Tk bERZMOFE» - =8 D NOAEL, NOAEL (R} 2B H#E &, K/ mttiE
(Lowest Observed Adverse Effect Level, LOAEL), LOAEL (Z¥1) 5 3T &, LOAEL
DEF BN TR WEAIZIE NOAEL ICB T 5T, 5 X OHGEE B kg & L &R
ShifkkmE b, ARINEREHRGFRICBIT2BER, BIXWADR (b LIX
AE) ZHiH L7z,

BRIRFBR R IS DWW T, AR AR 5k 5 0 BB Rl i & B 2 L 72

SI-D, SI-C, SI-A, BIOEBMZEMET o 77 A4 UE, 6 2 BIRLEGHETY
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¥ L7,

FERG R AR AL DV Tid, NOAEL 8 % 2 HE TOHMERBR N FEhi ST\
%56 1% LOAEL TO &ML 2 it L, NOAEL #i#8 x % H & T O m M B s i S
NTWRWY AL, NOAEL TORTH (BT IZEES L72g2vy) Zhi L7z,

i R SR BREAE I B 1 D ADR 122V Tid, LOAEL TORBRAE N H 5 ks T,
AEHESIEMERYE Y (CTCAE) 7 L— F 3L ED ADR © 9 5, FERGKRAER
\Z81F % LOAEL THHL L 7= & MEAT Aic— (8 2 ADR Z il L72. NOAEL
iz HHETORFRMERRAEM I TEB 5T LOAEL TORBREHKD 72V AT IS
DWW T, CTCAE 7' L — F 1 LLF®D ADR @ 5 5, NOAEL THHL L 7-Ar fic— B (31
1) 4% ADR ZHiH L7-. 723, ADR DbV IZ AE BREEH SN TV HEAIT AE
R L7,

MR R BREAE 121D ADR (b L< 1T AE) & HRERBRICBIT D HEFAS L
SEHFTRAZRKIZ, B M@z T—8 (BE) T20008RBD NS,
DX E O fEE CRBEOZ N BIR I N HAIC [—8 ERD ) whEL, —#
KIFUToRICIvREHBLE.

1) LOAEL TORBRAAED B D iy
—HHE (%) = (FHEMEARIC L7 CTCAE 7 L — K 3Ll Ed ADR (4 L< i AE)

FHAML/ 7 LV — R 3LLED ADR (b L <X AE) #IFEBFE) =100
2) NOAEL ##zx 2 HE TO BRI I TRz, LOAEL Tk

D% VAR

—H#E (%) = GEEMEFALIC—%L77 CTCAE ZL— K 1 LLF® ADR (% L
<X AE) RBME¥/7 1 — K 1LLF® ADR (% L< X AE) #EBMFE) <100

723, ADR OV IZ AE R #H SN TV A 561X AE A fhiH L7-.

MHRE L2280 DD, ZERBEOFEHICLERRBREAEN GO Rro72 1
R BRIV L, R0 D 27 iy RN G L LTz,

26 5y (ZL— R 1LLF®D ADR OB TE 2inolz 1 i abr<) O—
FOPFIAKIL 18.5% (range: 0-84.8%) THMMNKE Mholo. EHESLOFER T,
K FEB L OHEREED —BROPREIZEN TN 18.5%B L 143%TH Y, f
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BEEIRO N o7 (p=0.839). HHERRICEB W TR BIEZMED &> 2B
FEZFohED LIFFETFomBEICHEL TSR 2HHB LA, ThETho
I 24.3% B LN 16.7% THRBREZFRDO LN o7- (p=0.935). R
RN RS L IIEFICHE L —BROPRAEIL, ZHEN 6.8%F KT 21.8%
THEZITIRD N o7 (p=0.169).

BOLENET 7 7 A VRO —BEROFRREIL, w77 A0 1, M, BLOV
IZBNTZENZI 3.8%, 6.8%, BLUN267% Thoi-. HHELEMET o 77 A 1L
LTERLE - HELBNLZEM T r 7 7 AV OMERERT (Fig 2). —HReE
BEMRZEETa 7740 (1 ~V) oMW T, EOMBEBRD iz
(Spearman’s r = 0.448, p=10.047).

Concordance Rate (%) n=26
r=0.448, p=0.047

100 -
80 *
1 *
’

60 -
’
40 - ¢
’
20 ¢ 3
* * *
0 4 * ¢
| 1l ]| v '}

Quantitative Safety Profile

Fig. 2 Correlation between concordance rate and quantitative safety profile

26 By DO —BEIL 0~84.8% L AN KE W, FEEEKRRBEAE DO ADR (b
L <X AE) O FPHIFTEetE 2 OfEICRE T 2 2 SR EEZ 26N 5. L, —
BREENLZEMET D 77 ANV EOMICIEQOHBENRD b, BENLZE2ET 7 7
ANMBEOVIESEIND G IEERNLRET 17 7 AV LIZHBEEND T
L CTEW—EHR A2 R T ENRBEN-Z&nn, BAAERSLIO /b LI
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AR CTORBEREN/EFEEEBL IO/ b L ITEFMEE CTORE &2 82 5 &1
LHEWT 07 7 A VERONKS T, BHERBRTOMR2S ADR (b L <X AE)
~OTRATEERFHNEEZDBRXD. [>T, ZTALDEIITOWTIEL, LOAEL IZ
B DRI E —% (EED 325 ADR (b L<IL AE) O%BLZ THlT5Z LI
XV, WU AMREMEE A RE LR RBREIT ) LN TEDLLEEZD.

bt

ARAFFE TR\ FIEE, B35 O FER R R AE & 5 R BRI 2 B S 1 724
BYERMICENR Y, VR - RRxT 4w MeiMliT2 ECHERATHL EEXD. &
EEODOREFHEIZIT, EHERRBRICBOWTRETRE AN WD BETH
AU, ICH-E2E' THIE T % EH AL MG E (RMP) 2B W\ CIRREK E o IcB
THHAROZBEREZ R THLERSH D Z L0 5, CTDModule2 (2 B h TOZREAHE
T RN 1T D IR B AR O SMEATREME ) OB BB OREX RS T 5.

FIE EEAERRORAXEERICETAEFRRONA

PMDA ([ZBWT, H 1 ETHRANZHEAEB OO O EFHEICH D & EELDKR
FENEM S, EHERBREGEC ERRBICES T 2R ECBRERZBE ST 2%
EIICER LB/ TN TV D., b oHEF, SERBAGEO b M2k
FRI~OIFRAREMEITAREE LOTERREFRETH DL Z L 2RT.

il EEREBMICB VT, B h~OAMEEIZHA S TRV, BT 5
NIZBmMEAT R TH - T, FICHERERELMIRICHHT L2 L &3, FraodZEmE
RIS W T RBITIRA CEFRZMR T 52HA & L TLEST b,
EROBEEDOTZOOHEFENKBEINT-HDEEZBND.

ARICHE VT, i EEREERN CORENEZEMOFEEL L THRFEL
UL DR R E BT L L O R EFREICON T, B OLIEZIEDO & o B o I
HFHEREEBEAAE, BLOEICHHET 2BREREEZHVWENEZEET e 7 7 A LD
Pt 24T o 7228, ZOFEE, Frils Bl R REEIC KT 5 1152 FERRRER I
SHER THERIND THAMBER S LB LEZER) 2i#T2B0s5Ick
LHEEZD.
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H5E #4F

ARAFFEITEIRMBITBET 5 RSFAETH 0, FEBERRBREAE O v M 22 T~ 4t
FrREEOBMFEZ BN E LT, AARATERINT MRS ARRIEZXI S & L IR
PRBBR AL 3 & O R BB kA & 2 BB L OVEN 22 b EE S -2 et n
Ty ANEFE L. ZOME, BHREET 0T 7 A VR &LV LU
R LNV OMAEDE LRI S BEICOET LI ZENART, S6ICEERRT
DOFTRAZ—% (FfL) L7z ADR (b L<IX AB) OFRBMHHOHE (—BE) &L
TRINDEWNRZENET 7 7 A4V & ORICHBENRO bz,

FHEER R O & MR EMET R A~DOIFO T8, Hl M T L C R R
i BRI B 1 2 IR AR B AR BT 2 B L O A KT A v« A X R
FEORAE, ICH ICB T2 —Ho CTD &, ik (RiEek) ZadRick T 5
RMP {ERL D B O IEG R AR I T D H A KT A >« A X R EDOE,
BELOBMLEAS~DOIFERELRMEFROTLHMORFEELRE T H. £z, ZIUTHE
WBAZE AR LTI, FERRIR R AR & I £ 2 716 MR B E O MERL, I 51T
KRR VX ERAEFF 1R U CIERRIR B AR 36 & OVRR IR S BR il i 2 B S 1 7o &4
PHTa 77 A VICHETDERBEETET DL O WMRHT 5.

5| A XXk

1 WILFE. Regulatory Science, 42 ATk B 57 @) #H & E 32 fir A2 BRGS0 = = — X
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YAKUGAKU ZASSHI, 138,1103-1110 (2018)

Study of Child-resistant Packaging Technologies to Prevent Children from

Accidental Ingestion of Drugs in Japan

Masaru Mizoguchi ', Go Miura (= {#[!) ', and Fumiyoshi Ojima’

' Laboratory of Pharmacotherapeutics, Faculty of Pharmaceutical Sciences, Josai International
University.
* Laboratory of Clinical Pharmaceutics, Yokohama University of Pharmacy.

? Clinical Pharmaceutical Practice Center, Tohoku Medical and Pharmaceutical University.

When handling high risk medications, such as anticancer agents, at home, it is necessary to
take measures to prevent children from accidentally ingesting these drugs. In this study, we
investigated pediatric characteristics such as literacy ability and finger function in Japanese
subjects and examined the usefulness of child-resistant (CR) packaging technologies used in
the U.S. when given to children in Japan. The survey covered 104 Japanese children aged
37-84 months. The results of the survey revealed that of the five types of CR packaging
technologies, that which leveraged the differences in hand size and muscle mass between
children and adults was effective against children aged 3-6 years. However, the CR
packaging styles that rely on literacy, the ability to use tools, and the ability to perform
complex operations are only applicable to children of a certain age. This suggests that the
differences in the language, culture, and preschool education between Japan and the U.S.
have a significant influence on pediatric characteristics. Based on the results of this study, it
is possible to adopt CR packaging for Japanese children, which is expected to decrease the

number of cases of accidental drug ingestion by children in Japan.
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Journal of Tohoku Medical and Pharmaceutical University, 64, 77-81 (2017)

Investigation of an efficient method for collecting precise volume of injection
liquid; - Comparison of methods to remove air before (Before withdrawing
method) and after (After withdrawing method) collecting liquid with the syringe

barrel -

Fumiyoshi OJIMA ', Yuto KOIKE *, Kazushi DAIJOGON %, Sadahiro KAMIYA ?,
Go MIURA (=Jjili )2, Terue IBA*, Satoshi TAKAHASHI *

' Clinical Pharmaceutical Practice Center, Faculty of Pharmaceutical Science, Tohoku
Medical and Pharmaceutical University

* Laboratory of Pharmacotherapeutics, Faculty of Pharmaceutical Sciences, Josai International
University

’ Department of Pharmacy, Sanmu Medical Center

* Department of Pharmacy, Yotsukaidou Tokusyukai Hospital

In order to make drug preparation procedures more efficient, pharmacists need to carefully
consider each step of the process. For example, when using a syringe to collect a precise
volume of liquid from an injection bag, the air previously in the syringe needs to be
removed. Therefore, we compared methods to remove the air from a syringe before and
after withdrawing liquid from an injection bag. The volume of injection liquid in the syringe
and the time required to perform both methods were compared using results obtained from
fourth-year students (with only university training to mix injection preparations), fifth-year
students (with 11 weeks of pharmacy practice training in a hospital), and hospital
pharmacists. Two types of syringes (5 and 10 mL) were used in this study. The volumes of
liquid collected were 2 mL (5-mL syringe) and 5 mL (10-mL syringe).

No significant differences were observed in operation times or syringe liquid volumes
between the both methods performed by fourth-year students. Operation times were

significantly shorter with the removal of air from the syringe before withdrawing the
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injection liquid than with that after withdrawing the injection liquid when performed by
fifth-year students and hospital pharmacists; however, no significant differences were
observed in syringe liquid volumes.

These results demonstrate that the method involving the removal of air from the syringe
before withdrawing the liquid is useful for reducing operation times for the collection of a
precise volume of liquid from an injection bag with a syringe when fifth-year students or

pharmacists perform the mixing procedures for injections.
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Yuko Sekine, and Go Miura (=& l)

The Efforts by Pharmacists to Implement Home Medical Care for Heart
Failure-A Comprehensive Integrated Community Care

YAKUGAKU ZASSHI, 138,781-781 (2018)

[Fa%*]

=), BAMEAN, i I, e RIEA, BREMER
YRICETEN\ATAIUBEFERICH IT-IYIEA LT O FEE

H AR BE AT S B R 7 v 7 5 48 BT R (A, 2018.8)

EHHE, LA #, BEEERS, PRBE, TRERTHE, ®ORUL, RERE,
AN v 1 1/ LR S /N

DPP-4 [HEXBRERRFEBEICHTIE - MBEEERHEDLMERENR
#28 M HAEBETSFES (L, 2018.11)

FEH R, EHHE, LA &, hRBRE, ITRTR, B OL, RERME,
RAGHREF, =T W, #ex RIEA

DPP-4 [HEXBRERRFABEICHNTIRAERE~ADALFLEEDOESR

#28 W HAEBETSFES (L, 2018.11)

LA 8, EHHS, BEEES, PRBE, TRTH, RORUL, RERE,
=MW, A e REEA

SGLT2 [HEEATSIVV APV BREBERFREICH T IR -MEEHRMEBLRE
EEHR

#28 M HAEBETSFES (L, 2018.11)
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H A BRI 5 45 B RORE (OO, 2018.11)
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KRIFER, o B—, A2k Y, FEHT, & @, BE)IEH, Kooksz
7A—R—EVEZEERVLARFNOEDRHER BREOEE

AARSEES 13842 (4R, 2018.3)

AR R, ARAE, EARKRS, WELF, AEAA, EAMEE, fAHEKR,
O, G, =R, FEHT

BEFRAEEMTRIERICE TS ESA BRGHEICEADLIEXERSEORE
~—BERLEARHBED LB~

ERET 7 +—F 5 2018/ 5 26 BI7 )V = N7 77— — VRV A (B,
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SEEEA A, WEHEES, IIE—, PR, BR)IESH, AR, BITRE,
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[F23E]

SUHEREL, BN, S, Ea RSEA, SRR SRIZETSNA ARSI
M IE A IE T =B YA EZ 0T

HAR B EAIT = BER 7 v v 7 5 48 IR R (5B E, 2018.8)

EHME, LA E, BEER, PRBE, TR TH, RORL, REEE, KE
M, = M, fex RHEA: DPP-4 HERBSERBBEICHT S8 - mFEEN
HEBHERERBEHR.

28 M A AREREFERES, MF, 2018.11

FEH R, EHE, ILH B, PRBE, ITRTH, RORL, REEE, KiGE
F, = W, Ex AREA:DPP-4 HEERERRFABEICHTIREE~AODLSE
BEDES.

28 M A AREREFRES, MF, 2018.11

LA &, EHE, BEERS, TREmE, TR TH, RORNL, REEE W
Wl 22 KB/A: SGLT2 ABEEATS7 )70 v R EBRBEBEICxT 58 -mEEHE
REEZBCREEEDR.

28 M A ARERE SRS, MF, 2018.11
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Biological & Pharmaceutical Bulletin, 41, 1112-1118 (2018).

Necessity for a significant maintenance dosage reduction of voriconazole in

patients with severe liver cirrhosis (Child-Pugh class C).

Takehiro Yamada', Shungo Imai’, Yasuyuki Koshizuka®, Yuki Tazawa', Keisuke Kagamil,
Naoki Tomiyama (& [LI[E4f) ', Ryosuke Sugawara', Akira Yamagami', Tsuyoshi Shimamura®,

and Ken Iseki®?

' Department of Pharmacy, Hokkaido University Hospital; Kita 14-jo, Nishi 5-chome,
Kita-ku, Sapporo 060— 8648, Japan

* Department of Gastroenterological Surgery I, Hokkaido University Graduate School of
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Therapeutic drug monitoring for voriconazole, an antifungal agent, is essential for
maximizing efficacy and preventing toxicity. The aim of this study was to elucidate the
optimal maintenance dose of voriconazole in patients with severe liver cirrhosis
(Child—Pugh class C) by reviewing the plasma trough concentrations obtained by
therapeutic drug monitoring and daily doses of voriconazole. We retrospectively evaluated 6
patients with Child—Pugh class C cirrhosis who received oral voriconazole treatment and
were liver transplant recipients or were awaiting liver transplantation. We compared their
voriconazole trough concentrations and daily maintenance doses to those of patients who
did not have liver cirrhosis (n=56). We found that plasma voriconazole trough
concentrations in all patients with Child—Pugh class C were almost within therapeutic range,

and the median plasma trough concentration at steady state was not significantly different
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from that of patients who did not have liver cirrhosis. In addition, the median daily
maintenance dose of voriconazole was significantly lower (2.13 mg/kg/d) than that of the
control patients (6.27 mg/kg/d), suggesting that trough voriconazole concentrations are
elevated in Child—Pugh class C patients. Thus, we conclude that oral voriconazole
maintenance doses in patients with Child—Pugh class C should be reduced to approximately
one-third that of patients with normal liver function, with the follow-up dose adjusted by

therapeutic drug monitoring.
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