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Development of anti-metastasis drugs that can inhibit the interaction
between podoplanin and CLEC-2
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[Abstract]

Inhibition of the interaction between podoplanin on tumor cell surface and CLEC-2 on platelet is
expected to impair tumor metastasis and invasions as well as tumor—associated thrombosis. Using
molecular docking simulation, we selected candidate compounds that can potentially abrogate the
interaction of the two molecules. We also established a slot blot and pull-down—based screening
assay system for such inhibitor compounds. Through repeated cycles of the inm silico selection and
In vitro verification, we have successfully identified a couple of compounds that could inhibit
interaction between podoplanin and CLEC-2.

[Key Words]
Tumor metastasis, Invasion, Binding assay, Platelet aggregation
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Enhancement of cellular resistance to both oxidative and glycation stress
by incorporation of selenoglutathione

/\7|< % %1,2)
FUERF LA RN, BRIt AR 9eT - SR AR
Akiko Kanamori*?
1) Department of Applied Biochemistry, School of Engineering, Tokai University
2)Division of Pharmaceutical Sciences, Institute of Advanced Biosciences, Tokai University
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[Abstract]
We receive various damage derived from“oxidative stress” and ““glycation stress” every day and those accumulation
leads to acceleration of aging. Glutathione, one of the main antioxidant molecules in vivo, contributes to the systems to
control the concentration and detoxification of the substances causing above stress. In this study, we examined the effects
of selenoglutathione, which contains the essential trace element selenium instead of sulfur in glutathione molecule, on
acquirement of resistance to both oxidative and glycation stress by addition of the compound into culture medium.
Improvement of cell viability against hydrogen peroxide (HO2) was observed even after treatment of cells with
methylglyoxal which is well known as a precursor molecule of advanced glycation end products (AGES) and toxic for
cells. It was also suggested that the effect of incorporated selenoglutathione on cell viability is kept for at least a few days.
These results are expected to be useful information for practical use of selenoglutathione as selenium containing
molecules have only small proper range for ingestion.
[Key Words]
glutathione, selenoglutathione, oxidative stress, glycation stress, methylglyoxal
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Analysis of swine MHC class | protein expression by a newly prepared monoclonal antibody
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[Abstract]
The regulation of Major Histocompatibility Complex (MHC) expression is an important mechanism closely related to various
diseases. In this study, we used a monoclonal antibody prepared against swine leukocyte antigen | (SLA-1), which can distinguish
an allele-specific epitope, to detect not only SLA-defined Microminipigs but also other swine strains’ SLA class 1. As a result,
the protein expression of SLA-1 allele on the white blood cells was detectable for representative four swine strains.

[Key Words]

Swine, swine leukocyte antigen, monoclonal antibody, allele specific epitope
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Investigation of Scent Substances and Development of Early Diagnosis for Carcinoma
Using Caenorhabditis Elegans Scent Detection and Mass Spectrograph
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[Abstract]

Early diagnosis for carcinoma is important for extension of prognosis. However, in the incurable carcinoma
cases such as pancreatic cancer, almost of patients are discovered in advanced stage because of difficulty of early
diagnosis. This study aimed to examine the possibility of early diagnosis for carcinoma on non-invasive basis by
investigation of scent substances using Caenorhabditis Elegans and Gas-chromatography coupled with mass
spectrometry (GC-MS) for urine and skin gas. If possible, scent substances can be used for early diagnosis in
healthy examination. In this paper, feasibility of cancer detection was discussed by using emission pattern of the
skin gas and discrimination analysis. Furthermore, number of target skin gases was increased by improving the
analytical procedure and condition of GC-MS.

[Key Words]
scent substance, carcinoma, Caenorhabditis Elegans, GC-MS, early diagnosis, human skin gas
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HERRRZEMEIZ 30T B IL-17 DRFIDRRNT & B8 IL-17 FREAIDERR
—IL-17 BRI B IL-17 BRERE~ DI~ T —
Effects of IL-17A on intervertebral disc degeneration and the investigation of the new small-molecule
IL-17Ainhibitor for treating the IL-17 -related disease

W KRS, BEL BRI AL A
Sl VTNV SE S Y Sy 5 74 ¥ o e N 1 NG P o (87 8 Y S = AR VT 3y T=E N B T 9ANE 5 ool e sheli S =L s
Daisuke Sakai 3, Kaori Suyama 23, Noriaki Hirayama ¥
DDivision of Orthopaedic Surgery School of Medicine Tokai University, 2 Division of Cellular Biology and Anatomy School of
Medicine Tokai University, ¥ Institute of Advanced Biosciences, Tokai University

[EE]
IL-17 family |3Z2AR72 SSEROGORARICBI 595, ABFFEIE, IL-17A DHERIRZENEZBhE 2 K- D38l &
IR 2HG 2R L. £72. inSilico AT T IL-17TA SRR L IL-17A OFEE ZPHET HE 2 AT 51K
DA EER L, ZO—OEREZTHMEL7-, b0 IL-17A BERWEM LAY, HERTEEEZEHE
(23T DHERRZMEARAER D FELA B L, S OICHEREE 7 VB ORI H RO AED
UENRAE R U272, A7 IL-LTATEMRREA] & 5k 0 155 rTREME A 7RIE L7z,

[Abstract]

IL-17 cytokine family mediate the induction of many inflammatory responses and relate some diseases.
This study showed that IL-17A promoted the expression of the factors which lead degeneration of
intervertebral discs (IVD). Next, we identified four small-molecule inhibitors that accessed the
IL-17A-binding site region of IL-17A receptor by using in silico analysis and evaluated their effects. These
four compounds suppressed augmentation of I\VD degeneration factors. Additionally, one of these
compounds revealed the improvement effect of the epidermal abnormal keratinocyte proliferation of the
psoriasis model mouse. These results showed that the small-molecule inhibitor of IL-17A could be

useful for pharmacotherapy of 1L-17 related-diseases.

[Key Words]
intervertebral disc, Interleukin 17, small-molecule inhibitor, Psoriasis
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Study on the possible molecular mechanism of the idiosyncratic lumiracoxib-induced
hepatotoxicity associated with HLA-DQ*06:02
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[Abstract]
Lumiracoxib (LMX), a selective cyclooxygenase-2 inhibitor, has been shown to be useful for symptomatic
treatment of osteoarthritis and acute pain. In spite of its efficacy, concern over idiosyncratic drug-induced
liver injury (DILI) has led to market withdrawal of LMX in drug markets worldwide. A genome-wide
association study has shown that DILI induced by LMX is associated with HLA-DQ*06:02. It is supposed
that binding of LMX or its metabolites to HLA-DQ*06:02 should lead to the onset of DILI. In this study, we
have undertaken docking simulations of the interactions between these molecules to understand molecular
mechanisms of DILI caused by LMX.

[Key Words]

idiosyncratic drug-induced liver injury, lumiracoxib, HLA-DQ*06:02, docking simulations
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[Abstract]

Makomotake is an edible swollen part of the aquatic plant Manchurian wild rice (Zizania latifolia) without
heading due to the infection by Ustilago esculenta. We investigated the antioxidant activity and total polyphenol
content (TPC) of Makomotake of a wild rice cultivar Aogara, grown at Minamiaso, Aso, Kumamoto, Japan, in
2018. After heat processing with pressure at 105°C for 20 min and at 115°C for 20 min, antioxidant activities of
the Makomotake respectively were 1.34- and 1.54-fold higher than that of the raw material. TPC of the
Makomotake heated with pressure at 115°C for 20 min was 1.17-fold higher than the raw one.  Collectively, the
antioxidant activity of the Makomotake may be affected by choosing condition(s) of the heating process with
pressure.

[Key Words]
Makomotake, Zizania latifolia, heat processing with pressure, antioxidant capacity, polyphenol
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Figure 1. Effect of heat processing with pressure on the
Trolox equivalent antioxidant capacity (TEAC) of
Makomotake, from a wild rice cultivar Aogara, grown at
Minamiaso, Aso, Kumamoto in Japan. Data shown
represent mean + S.D. from four experiments. DPPH
radical scavenging assay was performed to obtain TEAC
values with Trolox as the standard sample.  Tukey-Kramer’s
test was conducted for the multiple comparison and values
not sharing a common superscript letter are considered
significantly different at P < 0.05. TE; Trolox equivalent,
D.W; dry weight.
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Figure 2. Effect of heat processing with pressure on the
amount of total polyphenol content in Makomotake, from a
wild rice cultivar Aogara, grown at Minamiaso, Aso,
Kumamoto in Japan. Data shown represent mean + S.D.
from four experiments. Tukey-Kramer’s test was
conducted for the multiple comparison and values not sharing
a common superscript letter are considered significantly
different at P < 0.05. CAE; chlorogenic acid equivalent,
D.W,; dry weight.
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Gene cloning, overexpression and characterization of chitinase from Drosera adelae
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[EE]

EURLITEORINEY) Th % Drosera adelae DI LEESE Th 5 X T —E OHE - HEEARNT 2 HAOIZ
BInf 7 a—=2 7 %4752, 77 DMERHS D. adelag FHRXFF—BEMB LI ZAH, 7T A1 FF
FT—RBIHFS NS GHIY X FF—EBZ R Lo, NRIRD 20 7 X BRIy 7 T F RO,
Metl-Ala® D7 X/ BRI ABRE LT-BlF(GIn? Sertd) & o — R 928 ln 25 LTz, EDt%k, X308
BT 2 —2T7 4 =2 a v L, KiGEZ RO CRIE FORBREIT o7, EORER, pCold ProS2 35 KUY
pCold TF X7 Z —%Z 5 Z & CXF I —BIEM A AT R OB AIRRIZ R D Z L A BN LT,

[Abstract]

Gene cloning was performed for the analyses of the enzymological characterization and 3D structure determination of
chitinase from Drosera adelae. When we searched for chitinase homologous gene from D. adelae genomic
information, we found a GH19 chitinase gene classified as a class | chitinase. Since the N-terminal 20 amino acid
residues are signal peptides, a gene encoding a sequence (GIn?'-Ser®?t) from which the amino acid residues of Met!-Ala®
were removed, was synthesized. Thereafter, the synthesized chitinase gene was ligated to several protein expression
vectors, and the genes were overexpressed using Escherichia coli.  As a result, we found that the pCold ProS2/chitinase
and the pCold TF/chitinase vectors enable overexpression of an enzyme having chitinase activity.

[Key Words]
Class I chitinase, Gene cloning, Enzyme expression and purification, Drosera adelae
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> B NUKRGES DHEENK I RRER T %, AR D
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TN 3\ N TIMEE D D ORGHE (B b)) ok
HZ$H 5 Pathogenesis Related Protein (PR % > /X7 &)™
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TRy AT EEIEDILITES ) SMEGM T
L2 Bl By I ORI LL
F—hROSHHIEWD AL SN TS Z L0 biER
SNTWDHE TH 5[6], Droseraadelae (Rrt7 -
TFII) L EUR AT BOSHESTHY . 1E
IR BWIEICHR AL, TORMECTRBZHHEL .
MEBICEENDIFTFF—Y TCRADIEROXF %
HbT 5, ZOHEEECHLIFTFF—EE I/ n—=
YT BT, T LEHRDS D. adelae HiFxT)
—PERRLTIZE A, N KIIIFFAEE FA A
EHL, 77 A1 XF T —RIIpHESND GH19 %7
J—F(BAW35424.1) % R L7, ARERIT321 73/
FRiR i Ok ST 549 35 kDa DR Th 5,

X FF—BIIE R A A 2 ORI X0 BFEIIK Sy
iR~ 7 2 1) —18 (GH18) L1019 (GH19) » 2>
SN TWD, SOITEpXT—EIE, — ki
YEOMHEMEN B KRE L 5 2D 7 T A HSNAD - L
RN TITHS N2> TD[7-9], & 2T, FHbliEE
BT ETRISNAA RERDY T A | FFF—ED
TR0 ISV TARBEE DS 7T N_T T R FF
FEA RAAL L filliE B A A o TR SSAEA DML
BEOTRZEAT-72 (K1), Z OFESR, At X Glu154,
Glul76 TH O, THIZILD SS #EATE Cys23-Cys38,
Cys32-Cys44, Cys37-Cys51, Cys55-Cysh9., Cys101-Cys163,
Cys175-Cys183. Cys282-Cys314 ThH-7= (X1) .

FFUWEEA(
5455 2475 "
‘—: A y S-SEEE
[N | | I l‘
~ 1 FFF—EMBE AL c
EBIEFERK
205%E BRI OB ELTHEIR (31 KDa)

1. D. adelae Fa3EFF—E D K A A LABIEORBE,

2. FER OB
1) D.adelae k¥ FH—BBLETDI n—=27
FF T —EOMHE - BIERTIZIE, KREDOHERD L
L HDT, /u—= T %1752 LT, BZ Y
NI B KEIZHEEL ST, D. adelae Hi3kxF—F
DONAIGD207T X /ST 7T NATTF RDT=d,
Met-Ala® D7 X/ kLA R E LT2fd8 (GIn?-Sers?)
Za— REDBIEFET 7 A~ v 73 AR
EMHIE LA LT, £, ALABGEE IR

HOa RATK AT S &I, 5 A Nde | -1

N 3ARIHZ Bam HI 1 R &N L7z, ARk L7ci
(3R 1 IR LT pET s & — @ ) BIO
pCold 27 #— (4 Ff) |[ZT74 7 —ar&wiioiz,
T7ebb, N LARGEIE T-(pUC/Chitinase) & Nde |, Bam
HI CUEEL, 7 e —A7VEKIKE L%, $F )
—BRn D/ RETI0 U Chlit, L, A&
D TE Ny 7 7 —ZfE LTz, pET 2B X pCold &
A7 —4[F UHIIRERE TR L, 16°C, 16 I#HlA >
XaX— L X TF S —BRIET LT~ a U&T
o7, BJEIZiX Ligation high (TOYOBO) ZA{#H L7z,

2) D.adelae B3RFF—EDREL, R

SHuffle T7 Express Competent E. coli (New England
Biolahs) Z R LG bz ar=—% &
HTREEY ., 50pgml 72U 440 100ml LB
TR AR L, 37°C T 6 MR 41T o7, =D
BIPTG ZHRE 1 mMIZ/2 5 K5 ITnx TxF—E
DFBIFHEAZIT o7, pCold o7 #—(1 15C, 16 IFf
MiEssE L, pET R7 Z—(1 20°C, 16 WifEE#%47T5
IR X TFF—EORBEFEE T o1, FEROD
PR OB L VRN L, FikE Y =r—ta v
T 5 Z LI R Ml AT o 7o, E DB DmL B
THRERIAIR E U=, FFF—E ORSR4 213 Talon =23
WRNT 74 =7 4 =7 L&A, EHIZIE 300 mM
A IFY = EMW, HER%EOEEEIT 10 mM
Tris/HCI /X 7 7 —pH 8.0 TIEMNT &1 T\, BERIE O
BEAToT,

K LIORLT 8 DAY X — %l L T T —
PORBRAIT IR, 1L A EDRT Z—TIREIN

RTERMoT2N, pET2a (F4 L K& ¥ ik
G % X7 E) . pCold ProS2 (ProS2 it & % > /%
7)., pColdTF (RYH—T7 77 % — TR & 4
YN E) THEREADHEER TS (XD, W
H N R PR S X B D Z 7 DN EERTD
HIEBINATRE T o7z, FHIZ, TERORGHEFBHR T
IRBDPNE 2 & NIRRT D2 NI
AR BN AIRBIZ 72 X7 Z— & LT S
pCold 27 5 — (& 71734 ) 2T 5 Z & T[]
PET 7 —CI3#E Lo 7o VAN Y ~DFEERLT T
T, FTFF—BORBRIC bR LT D (X2,
—36), MEZ L\ IEE LUTHEAIETWNDTD,
X F T —BOARD R LI TR D TR ST
VW5 (ProS2 # 77 23 kDa+7)— 31 kDa = 54 kDa,
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TF % /" 48 kDa+3 57— 31 kDa =79 kDa).,

pCold ProS2/=-F—B I TERUTHED L= (X 2,
L—23), pCold TF/FxFF—EDHE, Talon 77 ¢
=F 4 —HT LADAN—TEL DFFF—ERFNn5
TETTRIEIIC S OFGEY L R EFINT
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2. L—25,6),
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pCold ProS2 © © ©
pCold TF © © O
pCold | X X X
pCold IV X X X
pET32a © X X
pET15b X X X
pET1la X X X
pET22h X X X
kDa) M 1 2 3

198
112
87
59 -
47 '
33 ‘
27
.
20 »
-

2. SDS-PAGE |Z & 2 ¥ F—E D38 SRR,
M ; 3fE~—%h—, 1;pCold ProS2/%FF—¥ D
f#. 2 ; pCold ProS2/%F—E® Talon A/L—, 3 ;

pCold ProS2/2-FF—E ? Talon & (54 kDa). 4 ; pCold
TR FF—BOHEEE, 5; pCold TFH/XFFH—ED
Talon A/L—, 6 ; pCold TF/Z5—E ® Talon iAH (79
kDa), KENIERLEOFTFH—E 2R LT,

3) Native-PAGE % U= T — P&

0.05%T=F L7 a—FxF KEESTF > ;
B, Wako) Z&TeARU T 7 YT I R LVEFHRIL,
FEiRER 2 O CERVKEN AT o 7o, kB D7 V%
10 mM Tris'HCI /X 7 7 —pH 8.0 12 30 3R L7z, %
D%, 7V FTF A RPRATEOCYLEAZE (0.01% /1=
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T 10 A T, T AL LI R—H— (365
nm) ZHWTHRFFH—EIEEDO N RiEE AT 7,

pCold ProS2, pCold TF T « #HH L 7ol & v
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4) XFr—PrEMARE
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IR Ko THERT i e ERk L. T —8lE
MERE L, T70bb, 01%=F L7 a—L%
F->. 10 mM Tris/HCI /3 7 7 —pH 8.0 | HEHRIEE %
Nz, 37°CT 30 mEEERUG AT 572, BUGHE TH#,
EHIOkm L, Rl 05M R R U ™ A 0.05%
T2 U7 AR Y L) AR, 10 A LT,
FIKIA L. R 420 nm OUWDEEARIE LT, 1U
1% A0 LEF LT,
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BT 2 fEOXFF—EORE v 3\0'g
B, W, HEMEIEER 2 oY ThoTo,

2. FTFF—EBORS T EHEB IO TG

WEL Ny R LI
B (mg) L) (Umg)
pCold Pros2 234 1.270 0.542
pCold TF 345 0.648 0.187

B HRTF T —BI3RBNIEFICEHE L <. £
DOERR & LT, SSHEBARER D FRICE RO &N
R ETRISND, ABFZETHER L7, KIGE SHuffle
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W =T 4 T EE LI X o BB D
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DD ETHRFFT—EB AR IE L 2 e
TELHZEARMLU

3. B
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XFF—BOEE, FF LT LREETHNTELIC
AT ONERDHH LB Z HD,
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Effect of Catechin for on land cultivated Oncorhynchus mykiss.

—Development of Miho salmon —
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[Abstract]

The land cultivation of Steelhead (Oncorhynchus mykiss) using underground sea-water is going to
establish. Effect of catechin for land cultivated Oncorhynchus mykiss was measured. By the addition
of catechin to normal feed, average weight and fatty contents were lower level than normal feed. On
the other hand, astaxanthin showed higher concentration and K-value showed lower level than
normal feed. So, the addition of catechin to normal feed, fatty contents were low level and red colure

of meet will strong and then freshness will keep for 5 days than normal feed.

[Key Words]

on land cultivation, Oncorhynchus mykiss, astaxanthin, fatty acid
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[Abstract]

The texture is an important item in the evaluation of sashimi. However, there is no standard method
for measuring the texture of sashimi. Therefore, in order to evaluate the characteristics of sashimi, we
studied to obtain average value for the hardness of sashimi. First, we tested in order to confirm the
influence of the sashimi fiber on the hardness. Next, the hardness load was measured at three vertical
positions against fiber with one sashimi and three horizontal positions with another sashimi. As a
result, the number of measurement was not enough to obtain average value because of excess variation.
So the number of measurement was increased up to six times which was the biggest number that the
sashimi was deformed. Then, using a sturgeon sashimi, the hardness load was measured at 6 vertical
positions with one sashimi and 6 horizontal positions with another sashimi. As a result, there was no
clear correlation between the hardness (representative value) obtained by the above method and the
sensory evaluation result. However, a positive slope was recognized in the regression line, and it was
considered that this method of obtaining average value of the hardness load can be applied to sashimi.

[Key Wordsl]

Sashimi, Texture, Hardness
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Formulation of liposomes containing cerebrosides derived from starfish and their administration to
Caenorhabditis elegans
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Motomi Yamazaki”, Noboru Sasagawa >, Yoshitaka Shimizu *>%
Course of Applied Science, Graduate School of Engineering, Tokai University
’Department of Applied Biochemistry, School of Engineering, Tokai University
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[EE]

BLT7aY NIV —AHLWNIN T 7 A EAETHE 7Y ai T I RTHY koL 71
> ROSEREMH R -OBSREER S ORI & LRI S C0D, —J5, AKBERIED & U CERRICFEES Q0D
t NTIHEEEHC R TRWIER TR L 7 Yy REEDL I AL TERY , L7 ry ROMEEEE L THZET
b, FexlIe MTHRELT Ry ROFTIRRIARRERR T 5720, L 7wy RPVAERIZE 2 2885 i A H
WCIRNTT 2 Z L &FHE LT D, ABSETIL, b MTFHREL T By RD URY — A0 AR AL LI, 'L
Tay REVRY —LFBICRBICE G T 5 2 &L ORSMEEHGERT D120, #e~— I —Z AL R Y — K7
B G LT, AL D VR Y — ADIY iAAZ S L — — B CBIZE LT,

[Abstract]

Cerebrosides are monoglycosylceramides that possess glucose or galactose residues. Although cerebrosides extracted from plants
are used as additives in cosmetics and foods, the proportion of cerebrosides in starfish is higher than that in any plant material, which
makes starfish a promising feedstock of cerebrosides. To explore new applications of cerebrosides derived from starfish, we investigated
their effects on living organisms by administering them to Caenorhabditis elegans. In this study, we tested whether liposomes containing
starfish-derived cerebrosides can be formulated. Further, to investigate the efficacy of the liposome formulation of cerebrosides, we

administered liposomes incorporated with fluorescent markers to nematodes and observed their uptake using a confocal laser

microscope.
[Key Words]
Liposome, Cerebroside, Glucosylceramide, Starfish Asterias amurensis, C. elegans
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Effects of astaxanthin on post-training fatigue and muscle damage
in top rank long distance relay runners
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[EE]
T AAXH U F ARRMDEIELIRFEIZE R HFEIZ DLW THRETT 2 BT, BBRFEEIRC
FiEd % 1~3 FABFFE 30 BEFRIC, HEREILT RAIXYF ATV 1 B 12mg, ¥iBE
XTS5t %S% 8 BRRASE =, I®RHEIET 7 —RAET. i85IE CK, AST, LDHIZKYEHAIL.
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[Abstract]

In order to investigate the effects of astaxanthin intake on muscle damage and fatigue, we conducted a study on 30
male students belonging to Tokai University competitive long distance relay run club (Ekiden-bu). The test group
received twice a day of totally 12 mg of astaxanthin and the control group received placebo for 8 weeks. The degree of
fatigue was examined by a questionnaire survey. Muscle damage was examined by blood sampling for CK, AST, and
LDH. Changes before and after 4 and 8 weeks were compared between the astaxanthin group and the placebo group,
and correlation analysis was performed. As a result, the effect of reducing the degree of fatigue and the effect of
suppressing muscle damage by astaxanthin were clearly shown.

[Key Words]
astaxanthin,top athletes, long distance relay runners, post-training fatigue, muscle damage
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Fabrication of Ribbon-Shaped Microfibers and Inclusion Ability of Odor Molecules

Paopinij Kitikunanont!, Pinyo Mekwatanakarn!, £l E5 13, (i &34, /o B34 ks B 3+
VMR RS LI ERD S B E AR, 2 R s i b
SRR E AR FRIFERT « BRESAM, 4 AP B S E
Paopinij Kitikunanont', Pinyo Mekwatanakarn', Masashi Higuchi'>, Takeru Ito>*, Shinichi Koguchi®*, and Yosuke Okamura">*
Course of Applied Science, Graduate School of Engineering, > Department of Applied Chemistry, School of Engineering, *Division of
Cosmetic Science, Institute of Advanced Biosciences, *Department of Chemistry, School of Science, Tokai University.
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NEEEL. CDHEET 7 4 N—~DABEREL T L= & = A, CD RHERHAL i L CTRRICEESNS
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[Abstract]
Fragrance products have been paid attention to improvement of quality of life. However, their effect is often insufficient
due to short-term evaporation of odor molecules. In this study, we fabricate ribbon-shaped microfibers composed of
polystyrene carrying cyclodextrin (CD), which can be adsorbed odor molecules. Their inclusion ability of linalool was
significantly increased compared to control microfibers without CD.

[Key Words]

ribbon-shaped microfibers, cyclodextrin, linalool
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