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[Notes] Detection of double-stranded RNA (dsRNA) synthesized by plant virus in crops using anti-dsRNA antibody
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Abstract

Double-stranded RNA (dsRNA) synthesized by plant virus in crops was detected using anti-dsRNA antibody. dsRNA as Antigen
was coated in microplate well with 0.1% poly-L-lysine water solution and was detected by indirect ELISA (Enzyme-Linked
Immuno Sorbent Assay) at the range from 0.2 ng to 20 ng of dsRNA per well. Further, North Western blot and North Western dot
blot also called DIBA (Dot Immuno-Blotting Assay) was conducted by using polyvinyliden difluoride (PVDF) membranes. By
cellulose powder, dsRNA of ZYMV (zucchini yellow mosaic virus) was purified from total RNA of infected plants and the length
of duble-stranded RNA was measured by gel electrophoresis. The three methods, ELISA, DIBA and cellulose powder purification
were compared with each other and their characteristics were discussed.
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Abstract

Methods for cryopreservation of Shiitake (Lentinula edodes) and Hiratake (Pleurotus ostreatus) mushrooms at —20°C and
—50°C were investigated using mycelium-agar discs that were soaked in 40% (w/w) glucose or 10% (w/w) glycerin aqueous
solutions. Cryopreservation on discs soaked in a 40% glucose solution prior to storage may reproduce a more ecologically
suitable microenvironment for mycelial recovery and growth.

Survival and mycelial growth were both evaluated after cryopreservation. Without following incubation at 25°C, only one of the
four mushroom strains, Shiitake NBRC 30877, exhibited 100% survival after freezing for ten weeks using 40% glucose at —=50°C.
Overall survival improved markedly when the mycelium-agar discs with the two solutions were incubated at 25°C for 24 h before
freezing. With this modification, all strains survived (100%) for ten weeks with 40% glucose at —20°C or with 10% glycerin at
—50°C. However, after ten weeks of preservation, mycelial growth was delayed 1-3 days when stored at —20°C on discs soaked
in 40% glucose and 2—-8 days when stored at —50°C on discs soaked in 10% glycerin compared with each control (subculture).

In most cases, after cryopreservation for ten weeks, the mycelial growth rates at stationary phase at 25°C in control cultures
was greater than or equal to mycelial growth ones detected on discs that were stored at —50°C with 10% glycerin; by contrast,
mycelial growth rates was more substantially reduced on discs that were stored at —20°C with 40% glucose.
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iy B 1 (SANO Aiko)!, $57K HE—HE (SUZUKI Ryuichiro)’

"MREHETES c a—RL—ra v (T 154-0024 HEEHOSRR ZHFARE 2-11-24 ¥ %7 —X A 7F)
PHRRAHKs aL 7y ay (T 360-0202 HEEEATIER 462 =711 vk 102)
SRR RHE R O TEZCT (T 350-0283 BFERKTHITREA 1-1)

PR REEAEER (T 350-0295 BEREIRFHITRES 1-1)

Key Words: 7 EAZEHA X b ¥ (HARILASR), 73 /8N, 71¥=>, GABA

APICA SAITA INUTOUKI (Angelica shikokiana Makino) 5-7th year root rich in arginine and GABA
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Abstract

Amino acid analysis demonstrated that 5~7th year root of APICA SAITA INUTOUKI (Angelica shikokiana Makino) has one order
higher arginine and GABA than 3rd year leaf and seed. The 5~7th year root contained GABA at concentrations much higher than
other amino acids. The anti-fatigue, immunopotentiating and nerve stabilization effects can be expected by intaking the extract of
APICA SAITA INUTOUKI (Angelica shikokiana Makino).

E B

TIOMTICED, TEAFEHA X bYF (HARLUAZ) @5~ 7EMRICIE, 34FEFELEMICEX 10 EFM Lo 7L
XovdpmiEntk, £ 5-7TFERDy - 7 3 /Kl (GABA) D&BIE MO WTho7 I VBOEE LD L %0-
7o TEDFHA X b X% (HAILAS) OFRUC X b PRI, o B X RLEE RS 5,

R
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TEARHA X PR (AARLDAS) 5~ THERICEEET )LF = L GABA

FU&HIC

AX L XOEMEHE LTI, INET, H
JEE R, PURAEMEM, $UBEIEH, i L ¥ —
EH, MAEIRERIEH, 7= v &RHEEEM, i
MALEM 72 G STz, £, &4,
wilt, 7EAFHA X 7 X (HAILAS) fil
WS el L 25 HIV fER 2 R $ 2 L 2 8iG L 2,
X5, TEAFHAL XX (HAILAZS)
By, BEEMEZ A EERTIE, i~
R2AT7ANVATENE, FOEEERELZRL, 73
04 FR7F Pk 2 RoitsEE2 BN 2
Z &, AEHIEOEREE T, PURREM, Il
AR TEMAZ R 2 & 2R LY, AWFETIE,
TEAFHA X 7 XD 5 ~T7THEBRICIE, 7LF
v Ey-T7 2 KB (GABA) DPEIEES TN T
WnIEERET S,

1. Y 7ILORAR
TEAFHA X M7 XD 34EE 5~7HER, 3
Ffli%, Ca(-) /Mg (-) DY v IEREMER [PBS ()],
1.39% NaHCO; IZ, 5 mg/mL X7 % X 9 IZ&E L,
F— b+ 7L —=7WE (121°C, 2047), WHIE, L
B ERE Lz, TEAFHA X N7 X0 3 HLE,

5~ 7%, 34fE% 03 N NaOH ICf&#E L, =4
h iiE#%, 03 NHCI CpH % 8 IZ&by, HFRDOK
ZMZTRETEZFE (280 mOsM) 2 L7, 2
5DH YT IL4T5 uL 1225 ul D 100% Y 7 v nr
fElE (TCA) % WAL, 10000 rpm, 5 43 90T
NEM 2 bRE L 7,

2. PE/BEAMH

72 WohTicix, B 7 A OV ARG S
o= e Py vikdEey b, SHET 8By
B S HGASE - k7 = Vo (7 = viBY F
7 LR 5 R (P-21 (pH 2.98), P-12 (pH 3.28),
P-13 (pH 3.46), P-14 (pH 2.83), P-15 (pH 3.65)),
KEEAL Y F 7 ZKIEIR (P-19)) & W7o, o3k
B3 X O hTaett 2 RITR T,

@LLiE . B 7 I BRITHTEEE TILC-500/Vy (H
AREFHALH)

@75 L EmiES F I LCR-6 (4.0x120 mm)

@ 7L 77 4 LCR-7 (40x75 mm)

@R A K 150 ul

@ 7 MR 34°C (22.8 min) — 59°C (39.5 min) — 34°C
(19.5 min) — 45°C (49.0 min) — 72°C (61.0 min)

K1 (A 7EAFHAX FUF (BRLULAS) D25

(B) ¥ GFH),
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APICA SAITA INUTOUKI (Angelica shikokiana Makino) 5-7th year root rich in arginine and GABA

@KLK -

Time (time) EER
00:00 — 22:40 P-21
22:41-53:10 P-12
53:11-75:19 P-13
75:20-87:20 P-14
87:21-110:00 P-15

@i :0.43 mL/min

3. EREBER
TEAFHA X b XD 5~ 7THERICE, BEk
TILX¥=vEGABADGENTwE (T, Vv
WEREER, W, KBS YU LK T %
E, ZhozidbFEL I N, 100gH72D,
TIgDTILF =, 0.18 g D GABA 23N X 417z,

USRI LT, 3AREEE 3AEREICIE, Y Uk
%<, 100g b, ZNZFN, 24g 099g&F
Nk, ¥, 7Lr¥=rb, 100gHIZ, 075g,
044 gHENTA, bbAHA, GABA bLEHEZE
nTwuk (1),

TAX =L, FOEHRERT L,
hzmEsEs2E”, $7, —BILEZEDREE
THBH I EDS, MENICIER FMEMSHEcE
%Y, GABA &, IEIROEZ A S22 L3
xnz?,

BRI OWTD, ) EEREEIR & o 2 kb ik
23, EELKBLT Y Y LR E Gk &
g LT, 7 ¥ = & GABA DILED R H W
CEDHBHL 7o, I oI EE O 5 I7EICD
WTHMETT 2 PETH %

#£1 TEIFHA X b FX (HALAS) o7 2/ BHK

&£ (mg/100 g)
TEAAREDF IFEE TEAARNTF 5~7 FR TEAARXEDF3ERE
PBS(-) NaHCO; NaOH PBS(-) NaHCO; NaOH PBS(-) NaHCO; NaOH
pH74 pH80 pH12—8 pH74 pH80 pH12—8 pH74 pH80 pHI2—-8
7Ib¥=> 753 60 639 7658 2626 6868 444 128 375
- 7 X / B&ES (GABA) 238 203 216 181 158 146 58 40 51
AL 2420 2092 2269 986 325 897
Vi g 405 379 414 128 124 111 18 20 15
TIVR =V 475 251 598 105 63 65 314 35 298
B- 77 =/ B&E: (BABA) 38 46 462
3-AFIVERAFI Y 39 41 294 7 40
o- IRAKREY > 59 240 237 43 85 59 94 187 124
Farv 96 89 100 20 86
A= % 140 134 144 17 27 13 24 24 22
VEZT 106 107 97 37 32 21 91 81 77
TRINTF 195 31 134
ErOoF>7Four 306 289 25 11 10 112 129 105
FIVZF> 8 22 18
AU 241 240 268 8 10 9 48 27 62
a1 99 97 101 13 16 16
> 140 67 150 14 10 13 14 4 12
EXFIV 45 31 40 20 14 14 11 10
oz 59 49 51 21 4 7
2-7 X/ BRE: (2-AABA) 20 17 21 3 4 3 5 2 12
| P i 108 7
gy 29 38 27 7 3 7
s ey | Ve SN 192 175 196
2o 23 26
TRAINTF 179
TJIVR=Z 224 25
FUTETTFY 27
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HTERER
TILT> 7 —BEAD Millet (1) OFIA (2)
Millet (EIZ) OFILT> 7Y —8BHEEEE

WO 1EW (SEGUCHI Masaharu)!- 2

PN E8E (TAKEUCHI Miki) 3 HF  #3E7 (NAKAMURA Chieko) 3

Key Words : L5 > 7Y — Millet (kx)

KB T#HBRE JILT7> 7 ) —&FEAD Milet (£I) OFA (2] & “Gluten-Free Cereal Products and
Beverages” (Edited by E. K. Arendt and F. D. Bello) 2008 by Academic Press (ELSEVIER) M55 6 Z Gluten-free foods and

beverages D—ERZERRIBN T 5D TH B,

RN R MR & 8RE

FEHITE K DB millet B E X ORI H
5, ZNOEIT S ERRAN, T —L /RN,
FETFTNa—NET N VEREDH D, NS5
W7 7V h, AV F, R7P 7 CiHEI NS,
BHTT E INREB DI, FMAN &SR h T
T — T IZRA DD B,

SRR

A ¥ F Tl finger millet Z & 4% { O IL A v
TR IS, K2 19% £ Tl o 5 TR I,
TS 2 DICEIRR2 2 5, Fiiv TR (240
°C) O Lok 2B T % (Malleshi and
Hadimani 1994), £ v © ¥ 23Sl & % R &5
5, By Z7ULIKIEAFy 7, 512, #HLTX
DMIE 7 2, FR&7 06585 85 o E 13X AL
I, WHHRL %, 4 ¥ F, Gujarat HiIXIZE W T
K7 finger millet (3K DERZ T kichadi & I
5 HDIT7% % (Subramanian and Jambunathan, 1980) .
7, MU &9 BB F LI THUIES NS,

=L/ b SORS
JAEIPH D EHRAY millet BfMICIE S —L R v
k) HrviEBmrsfEonborH s, 2D

BICIE 7Ty by, VAR, YT,
Wd 5,

A AN A

IR TrT—FXD X BbDT, T7Uh (=
FAET, =Y YT, A—%") ®Hom (ff)
MO ERTH D, ZD7 7y k32 millet 225
8%, 77 v b3V ORI, WD FIEE & 1 — A
MEAYW DO FKWETEA L (Gashe ef al., 1982), H 5
FOFRHET 7 AF 277 L —"=0DFon3, B
264, INLDPRYTiRODRELAISNZZDDIX
A4 >¥ 27 (injera) £ ¥ A F (kisra) D2 D2TH 5,

1. 41~¥ x5 (injera)

AV 27RBTFAETELYTY T TRIN,
ARVYT T I AT 27 D8V —F THELER 50cm,
FEE 5Smm OKE%ZR 7L —T7 DX I BIBICHIZE T
ZREE TS, ZiUINRa v RokRIMET,
RiZ English 7 7 Ry FlcdbPUTW3B, 72, A
v 272D DITHFE S teff 13 finger millet IZ
RSBV CTH D, TiUdA P = T D3 millet T TFE
505 7-®, sorghum RhDBY)TIES L5 RFICH
RXTWoL DELT 205 TH S (Yetneberki et al.,
2004), A VP 2 FEFANALL—Y—2AD LI

R,

L HARRYIBIERATARE, | MR
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Hifial 77> 7 ) —8EAO Millet (&) DFIH (2)

Millet (v ) DFIVT > 7V —85H &k

DERATET,

2. ¥X7 (kisra)

A= DXATIE, HIFLLVLTIN—A
(1-1.5mm &) IRTRB ARV PRF 7 AF 27
b2\ (Badieral,1989), ¥ A7 ZvF 2— (&
T—=H2WVEFYTE—=7), LIYvia, FhiZ
V—=ADIRZ o, H, FU—THRMHITLTHI
1% (Ejeta, 1982), millet l¥FiA > F, AU F A
TR F—YRHOHEEARr—F TR L (F
) 2GR =% %2 2DIfH9 (Murty
and Kumar, 1995)

3. AF (roti)

RORCHS N RFAWE7 7 v b33 millet
(pear millet , finger millet) 2>5ES5 N0 F T, F %
Ry FELTHHILENTVE, ZDAL ¥ FTALAN
H 5 EEIFIFFICH < 1.3-3.0mm, EE 12-25cm D
RV —F%TY 7 P TELPWAZIREBIKTH 5,
O F kY, W, FEEEI LR, E7VA, b
Z0IFY —AZEHZTCHENS (Murty and Kumar
1995), TF A4 E7 TREMOH G, o x84k w
779 b TEXY EVL, teff TEL S NIFEN
T\>% (Bultosa and Taylor, 2004a) ,

YRI R

77V Ahcr 272 (KLEEER) X,
T+ UNEWRRILDK) <D, HARAFDR—
NR—=—0 vy FTASIRFEINTVS, L2LET
7V A DHNFEEE, FlZIE<Y, 2RIV TIE,
pear millet (Plate 6.2) T2 A7 RI3fEo i, E4
sorghum & % 2 1% maize LB TIEo L5, 2DV
A7 AFELTEoN, AL A7 R Fa—ou
FRCIEYETC, 72V, 77 I4, FTIVE
MEEN S, L LEBEELAI RV I A7 AiE7a Y,
HorwviFAua—LEENG, 7 A7 AR
A RIS K D EINDG L H 72, Mk oKL
LA A7 R F> L EWER, —J5, > 77V
BROKTFDOLD, MBI TFDI AT AE7 L —
770y MIZBITVT, FRwb DIFNERTH A X
Thd, B, VAT RAZIARNL S —RhEBFENH B
V—AERIRATHT,
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HF &t Ko

F 7 7 ) A DI D LT NIABHE 7 R A V1
% 42 K7 pear millet = — V%25 > < % (Quin, 1959),
sy ¥ 78 7Yy L
A E ML, pear millet 2> 5 EZHIT-&H %\ ido8
YEW)ERTH 5, Aidfk - REDE T
PITOVTIZAF a7 T, EPICEHE Ty VERLED
EROWHIKDOH 2 LKL b0, vy W
7 7Y% LAVIEBTwLE A Y FOMT
B 1E mudde & X4 % (Malleshi and Hadimani,
1994), £7z, £ ¥ FTIEZL 7z millet PV %7 7
AW LRV TFLEVIRF Y 77— F2H 5
(Subramanian and Jambunathan, 1980) .

Lin ef al., (1998) %, proso millet 2> & {E 5 7z oil
pudding & "X B FIL % A 70823 E AL O
Y v 7 AMITITH B LR Fe, KL 7 millet B
DOYINEIEE D ZFBAR T TEAR T T AT 5, oil
pudding D NMNIEL R HK E TV X — b T 7 A
FaTBH 5,

i
BRI B2 H D, Z415 1E millet
PolfEoNns, BMOMBICIZFN7 K7 MR
WIS, iNb kI BRATS—v RGNS XS
TbDETHE, ~BLTVBEIEIFE1LIZEN
DEEROHFICEDL 2 2 £ T, 121 30% 5
10% ¥ IR N 2HiPHTH 2, 7, MEDEW
DHEHELZEHSLTH S, Mih DD 2EGEHIZHH
TrEMNBET 2, BlEER, WA WAL
L—nN—b% <, FBABHEOMIEL, 71k, ¥+
VY2 —ADWEETML BN, X 5125 HTIX
RIAFX—RADEIBKDBD L H 5, —RIVITIZE
WIET LA VETH D, BlEESDICEZERYH
BHMELE LTMZ 65, 2HUIBBICHKZ 5 2,
WMELEKTIE5-0TH S,
T7UVHATERSENTVLEDIFHEVERTH 3,
M7 79 ATIEELD4HRH Y, Z IITiE T
(F7794), ¥¥ (v n"7x), 779U HhT
oA EXiIENR, FAIANVETHD, SHT
MBI ZoBEeEBErvEvwaviTES R
%, L2 L pear millet, finger millet 2 X472 % Db
HMoBNDO AL DETH LT WS, ¥ F i
CIE BT s — EWRIEh, KRR



Fifwsi 7V > 7 ) —8EAO Millet (e T)OFH (2) Millet (kL) DFIVT > 7Y —&E, &k

727z pear millet 8B Z 5 K Ik b K E 2 —F —Lfliff]
BYTHD, VT F—IFLIFLIERMH 5\
'3 millet/sorghum 22 DK, HEW0IET7A4 L (5
NI LFEXRYAR) ZFML, 7AA VLT
fES 2% (Rooney ef al., 1986), b+ —@ pH I3#J 8.2
Ty =Rt EbizmeLTiEng, hEOILEE
Tl foxtail millet H#IZ M2 LM TH 5 (Lin
etal,1998), Fi7 7 V74, A7 F+TlE, LHTA
KD B IREDRE D DFEREL 725, T ¥ 703D
%, XY NITEHIIZ AR pear millet S — L2265 T
V7 %A{ES (Quin 1959), TED A X BT T 2
HIIC 1 HAMET 2, R B3> 2 B OFLBE T
f08% THD, KLHIOGNZHEHRIZS AP =
VT7DFXETF YOI TH S, MNHEKRIH
DIEMETH 5, HE, & ¥ pear millet 2>5ED,
7 21 finger millet 2> 5 {E % (Plate 6.2),

FEFZILI—ILERE
FRAELVE

F I EXYTIEHICAKD H % pear millet fAF}HI,
FAFXLYFPEMIENS, ZHUIFLERFERHEL 725
@ T pear millet £7 & sorghum ZZ 3y % IR TE S
(Taylor, 2004b), # A ¥ 2 ¥ Rkl — 250 CfEd
KD DB BN —RKDDH 5 b DTH %, FLIL
7L DTIETE 7 723H D, maize #3 & finger millet
%% CfE% (Oi and Kitabatake, 2003), 7z, % v
W=7, +4 =Y 7 Tl pear millet & white fonio
TIEB 7 X2 ¥ % (Ayo, 2005) (Plate 6.2) 7°&
%5, ¥ YNT T TOBRN L FEHRNE, L7,
finger millet & Y, EREAMMAEL Z1E% (Mugocha
et al., 2000) ,

ZIL—ILERE

7 7 A D% T pear millet, finger millet |3 A7
B HN R 7 7V A=A He s hTw 3
7 7V 0 CEHRNE—IVIENRLSEH E—L L
s, znix#Ey, Mierr 7y, A —A L
25 DPBRBHN I > TS5 TH S, Quin
(1959) FERZADBORPICLTIDE—L%E 100%
pear millet ZZED &5 (o 72 & IR0, iz 7
CrNT TYr LAY ERENDZ DT, L
M I pear millet 2> 5 DE— )L EF I EKTH 3%,
E—Lidfkts - oz LTk D, IAVTZIRTH

-
-
=
-
o
¥

"

;-.lm
im

AR

-

=

\

_
_ fl.

Plate6.2 #k47x Millet "R—XDEM

Lt EHLSH:fingermillet ¥ (- =77), finger millet ¥ (2
7)), finger millet N—XEME uji SV IR (5Z7),
finger mil EXEDI Y IR (BT 7). HEDLSEN!
pearl millet (€&%AIV), pearlmillet F 727 URLI AT X
(£xAH)IV), BAL proso millet (7 AU AH), F EHLSHEN,
pearl millet arraw JE3X L7 X & X, tamarind Bl > X &
> b pearl millet kunun (14 J7),

IR — DB D, HFELVALE, Ehb 58
Wb %, ABEEERIZ18%, ZOFREHE—LIZ
FIE72 DY, B L T n iz OFEEDNHE DR IC
Kbird, FEHE — VXK, K7La—L&
HT3% I ZETHB, FH, ¥ 7—D7 773
T, pear millet Z Kfla~<w— v )L A7 — )L TH
F2RRESY A TOEF L ZT, T/ T LIS
PEEAL I N ARBIHE — L DRI - T 358,
ZDOE—INVIFTNRNA L VETY I RERT S,
FEED S DBV H Y, =7, Folacll
wE, XY, 7Y9H20iE XYLV (Arici
and Daglioglu, 2002), 7 & W &ARjlEL > v
HECmillet DI ETH D, RHFIFVEHWLELREBY
> 5 [EIE S 41 % D3 proso millet DYEF £ 41 5, FHOIA
T, BIdHE - ETER -7 )L a— )L BORE
b2, TVa—ILERIIDZEVKL, 1% DLNEN
I T PORYFIET% M EH B, =FFETTIE
finger millet, teff 237 7 & WXL 2 EHEMN 72 A 3EH
=iz, AFH 7 LIRS spirit WSS
(Bultosa and Taylor, 2004a) , & < 7 ¥ T BHH E —
W, FXYr7HB0IEFT SNV /P 2SI LN
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Hifgat 77> 7)) =80 Millet (&) DOFIA (2)

Millet (b ) OF)IVT>T7 ) —&5H & &R

¥4 % finger millet 2> 52K 2 HDH3H % (Malleshi
and Hadimanil994), BHUERZEWZ L%, HE 7 nk
AR DEFZEFE R\ &L TH 2 (Basappa,
2002)

SHRINICVE 7 7 V) 2 DIEFEE — L id pear millet %
LU S D BEEACIIEWTH S, Znb
DE—=ILIE7 V2 Y, Fa, Eh, RAVL, B0
3% 7 0B 0AH54T% (Taylor and Belton
2002), S DR E L CIRIEIEE IS, £
YD, Z2NoI3H L, HLLRRIRERYOFD M
HD, 1-5% 7V a—)L%E&E (Demuyakor and Ohta
1993),

{=HEK millet (Ex)
45

7 7 U 7Tl millet (FEFHRNSARB DI & F—v
THDND D, HHVIEFF FLOLzEARE Lo —
7 —3IVDBHOwLNSE, 4 v T, ADMEL S
WDV 5415 (Subramanian and Jambunathan1980;
Murty and Kumar, 1995), Z 415 DMl T ix—Mic 2
B 7 0 245 7% % (Smith 1996), #]8 D B
F 5T ERED D DRHT, ZHUIBITAKZ WD
T ofonsd, STEEFXRITEI T, H5
WIS 2, RITKLEAKEE, & % WIdKITR,
BODLATERBREL, RT3 (K6.2), KT

— N T8l

R TO 2 BRECHAMBAIESE D, FE LK
DED DO VT REDKIT 7 5 (Taylor, 2004b), 2
FHOBBCIENMELZIS L, I — I FiEbic
T3, 5 HTIREHMITIEZIZ E A EBEBRIMCE
EHib o7, 77V A TIEIEE pear millet (349 1T
Wi, BB Z > TR DEF % T % (Bassey
and Schmidt, 1989)

—f1 7% % 4 7°1% PRL (Prairie Research Laborarory)
ik cd %, Bz Y v ¥ —F 2 v XN—nh
T, BODDA—RFT UL, FREFLY /AT
AR —=F )L v 7 b EIcESTHRS, >
7 P3BERE—Y—H 5 0IF Yy oEEREET
%, ST FIIR»SHET A7 DIEATIER’N, %
L TR HEWITENA, F o N—DFMmITx L
THEBNTRDING . BB DOFEFE I H 12 R IRe ]
Taryhrr—)VTES, STFETAEL— =
vh BV CRETE 5, Bk, WRFLIE
VR—3I T —H DI LS (Taylor
2004b), A ¥ FTIE4SH, #HE—MKRicT A7 2
NEESTEBIN, ZUEF vy A4 N
% (Subramanian and Jambunathan1980), Z 15 % 2
DODOREDF, $HPHDLVIEAF—IVLT RIS R
D, ZOWEEMIZEROVTWVLE2E) FIFTw
% (Munck, 1995), 1 2WE>TE D, fltixikE >
T3, FUITAZDEAHRD L6 A0, TR

6.2 milet BROEETOER

7 pearl millet ADMENIFRER: (EEBF v >/\— @ Birkes, TEF v /\—  EinBss) (LA, HR ! pearl millet 7
R ADBRE (LxHIV), AL gL, RBETHE pearl millet DRFDEE (7)., A - teff injera DEHE

¥EoT) RV (F) (ZFFET) 1TEL,
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B 7T > 7 ) —8EAD Millet (B Z)DFIH (2) Millet (6 T) OZ VT > 7Y —&fH &k

DIEP ST 5, I RBIETRIEHIN 2 A

SNVERUTH B,

BNk

Millets 13 D /N DA D IR, 7V T v
Wy R EeETE R, INETIVT IR
FANEF T 2D, ZoRikEcRigs—LT v s
LT 7 ARAFaT7%52, Svogsishsr 522352
EMTEDL, INTUDELTCHIESAE 7Ty b
NP ZIEA P 2 7 iE millet 2 5EH5 NS, i
SRTEZHIE, A P2 7%2EZDIT, KERY
D— (20%) Z#KT—A ML L, #AMITZ L
<% % (Taylor 2004b), Z DHEHIZT 7> v b+ LI
i, T S EBibL, 77>y MOk
Wz Es, 77>y FMIZRICE7ICH EL, 2k
FDENY YD, ZNE I SICHET L,V
& — DML 72T OR R, 77> v M EF
P % COo, Zz RARFFTE 2 L) 1245, 20
HOBEHEZI LI, APz 70300 IS0
ThHb, FEELI Ny ¥ —I3 3% FEMETN S B
Kito 27y Foricid (B6.2), RI2I¥ Fo7
FHRNy Z—D LSO, Ny ¥y —%KT, Ny
& —iEIZ B3 Y, COo, 3R 5T %, [FAFE
Ny =T v 7ML, ZoMEL B
5, Ny ¥ —hTHRAT T Z#IEL0H1%, B AL
F2RICRLVEED, Ny vy —ldky FT 5, 3D
FNC KU 72 2 L3R HAEDIEEIC X %, teff, ﬁnger
millet IRDBMEDR WA VP =7 %1ED, K
NoDhir52L 324 P 2 7 FEICIEY D H
% (Yetneberk et al., 2004), Z L5 D #EEE
LEIRH B B E DA VY = T 2B IEME R P
BFHIGNTW AW, T 7y EBRH S X 9H T,
BZ O BHEZDO WA DR Oy DME Hie ¥ A
TOF Uk TIE R WI ETH B (Bultosa et al.,
2000), £ET v 7 URIEE K DINS WEIERIY &
A

7 millets

ELEDFEY

7 A7 AR BRIRT 7 AF 27035 %,
millet D 7 2 7 A % E 2 DI RGN M D 20k Chiik
Imm DAF) % 30-40% /KTl 68 S — )L & F ORI
L, 2L T2k %552 TH—YAL4 RI2T 5 (K
6.2) (Galibe et al., 1987), Z L% RIZHKKTHKT,

RICAKL R TFCHEOTHLENICL, fioTH
VKT, 2O7REeAZI5IHYIET, KT 7 m
L RAF T RBLL, REIICED S,

FLERFERE

CNF TR & 912  DIEHERT millet £ 13
WBED D 5, (BRI LIZFLEEE (LAB) FEHT
D SN D, FEIFER (FIZZRERD AT 7Y 7
WEk2bD), HEVINERINIAY — ¥ —K5#%
L2320 TH2, ) 1 DOARERIIFEREL 72 &
MG 1z 2, FE Y ELRITH
I OB O X ) N2 b D2 ) bDTH
%, @71+ AL back-slopping & L THIH 415
(World Health Organization 1996), Botes et al.,(2007)
i, LAB L L% 9x10" 225 15x10"efu/mL & HI%E
L, 3BEDO7AADY 7ORYHIHEL T3, Z
N5 134T Lactbacillus (i. e. L. brevis. L. fermentum, L.
paracasei, L. pentosus, L. plantarum, and L. rhamnosus)
J& T & %, Lactobacillus bifermentans & Pediococcus
pentosaceus 1% finger millet F5FE L 72 Rt v — = —
7 553X 417z (Saroj and Prakesh, 2004) ,

FLIBFE WL DD DRFEW R %2 grain FITH 7 6
I FUNTHE, pAMIEAERRR SN, v

YBOBWA, TxINVMMAERHRI NS, L
2L 72303 5 i b RY) e FERE O R AIZR 13 pHA.0 BUT
WpHPME TN T2 2 L ThH 3, ZHUIHRERKE
ZBH%E L (Svanberg ef al., 1992), % L T
BAE— F%Z{KT 3% (World Health Organization,
1996), Z D) DRHRITFEEE EETIEIER IS hF
FLWVWBHDT, ZITIEE L DALDLELIK, &
2 VI EMITEOF B TE R W6 ThH 5,
INSDALZICTE > THM% 7% WHO (1996) |
FLRFEE 2 fh i o ¥ 2 58 e e Pk & 2 Tw
%,

TH LS
FiIFlZarvrruo— LI nNLEESAT, BEAd
2 REHFT, BYMOGIRFEECH 5, BHTIC

M7 7YATI Ly FEVIULTLDEFEIL D
RICEEZ RIS L TARTE, fWThi%z 2-3 H
RWORTIE, H5WIFKINS T FHHFEIETHE
% (Gadaga er al., 1999), ZIFITRITAKPG T TR
L, RBICH ST 52, RELZLIERH T
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Hifial 77> 7 ) —8EAO Millet (&) DFIH (2)

Millet (v ) DFIVT > 7V —85H &k

ENREL, WD a-, B-7 I 7 —X DG
%, BT, ZFBEFa- 77Xk T
T DNKSIRE L, BRI T 2RI T, Z
DR TR IZIER I RYIT, Bl HALAEDH 2
WIFFFED DO E L THW SN B IRICEE
TH b, EABRMOAKEM S EEEZ O
B H 2, 29 LT30% HEDOENRIZE 10%
DERBEA/MEID IHELESI, LELLIDENH
FEICT, HIRICiE DR BV, KEOET
FEFR 2 MZTHEETE S, B2, sorghum %
E % 25% [EJE pear millet D B ICTHIMT % &, 4
Y 30% & 720, BWDREIX 6000cp BL_E
POHRZITAND I ENTEL LRI, HT D 2500-
3000cp (MK T3 % (Thaoge et al., 2003), X 5IZE
WEEFEBR-7 27 —EDMEHTID ARSI %
5 (2= b —RADAE L HRERM), 27
27 —=XIIZBL, 737 =D L LIk pear
millet 2%fF (Pelembe et al., 2002), finger millet Z3f
(Gomez 1994) %, sorghum ZEIFIZHLIL T35 2
EDIRI NI, LU pearmillet 12 LD B-7 37—
PIEERRE (, KREEFL LI (Pelembe et
al.,2004), OB S N3 ZHEBYIX, 7
27—V v FH (ARF), 20k “ 7 —K"
EMEEN S (Alnwick et al., 1988), 7 7 V) 7 DEfEFL
%2 F 5 R I1E ARF ORI 2344 & A I
Ok, MHEEINTEL, £, RoEFL
LD % K DEPRDBBIIKLR ST ICH Y, ZDHE
13 A EIXREMD 77 A% TH % (Taylor and
Belton, 2002), #ZH7 S/ BBETIFRE SN, ¥
RIEETVv 7 OEES FRRICHR I NG, E
F IV BERIIMZ, 27 VOEMEFAMEZ 7 4
FUBOFRETHREIND,

E—IVEEE

E— VEETIEEFDO I FEOREIZ T I 77—+
5 25Z2ET, TylvESLEF—RAIZL, &
ICEBIC L, 41 —AFTHEINZY ) —
)V, CO, 2§ %, Gadaga et al., (1999) &, ¥ >N
7"—"C pear millet & % \» 1 finger millet Z % “
v EREREN S D B — L DEEE DIEHN 7 1 2 X
bRz, ZoTaRADOHRT, EIFET %
Bt d 2oicdiB s, Bo <L, kv
TI7—XELTMASIT v 7 v &2 MK
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7o, JRIICIE C DS E =L D 7 )L a — L5l
%, HEA —APckoTh s 3Ns, iz
Z)—=NIZMATRAY ) =), 78—, o
TNA—LDBIDE—NLDH D5 A4 Th oMb
7z, HRZEVEEIZ Bulgarian boza D77 C, Botes
etal., (2007) X 7HDA — R F2HDF, FITF
Candida & Pichiaf 8 TH o705, LD L A2 74 —
A b+ HZ & Saccharomyces J§IZ N5 A4 — A b d 7
hotz, FOAL—AMIE—ILT7ILa— LFEICE
BRI 2EEDOA —AMZEENLHDTH S, i
Xt E LT, finger millet ¥ — )L, ¥ ¥ — )L
1Z S. cerevisiae DEFEFNDZEBROIFoN, Ll
Saccharomycescopsis fibuligera % Candida & Pichia
[l RR 12 4B X 417 (Saroj and Prakesh, 2004) ,

BRiE, REDMHEM
S

KEH3 NS W72 1 millet B O KR D PRI L 3
TELOIRILSEN VM ZOHMT ZZ L TH
5, CONHESE ZWEES 2T D201, H
ZOEFRH NI, BZ S R REWLR L
1%, 1990 B, & R AL DB v ¥ =7 M.
Sanoussi Diakite IZ X %5 7 4+ =4 DWKETH 5 9,
WS BB RE L, —FiD F 2y 7 a T DOiHE
FLADREBECTw L LAt T A7 TdH5
(Smith, 1996) s AJIDBEEZTIE 1 IRFEILL L2725 7
bD%, 2kg, 6 THTHET 2, FHHEL &YW
IEEVEIET % L wHIEFICENVLELDT
H 5, 7 =7 D finger millet DB ¢, EIEZ NN
AT EH OB Z > THEB ) £ v
7z, 1970 4EAR, ¥ Carter disc grain £/ SL — % —
% B L 7z Palyi-Hansen BR 001-2 & \» 9 HED dic 7
i FEEIFEERE DY A F 4 C sorghum & millet D i HIZ
WR 7 (Rasper 1977), 1 RHld 7= D K3t £ T
DHESIDIH D, pear millet D> & 77% DAL S 317z,

b9 1DDY A 7D sorghum & millet FH D i B
FIE AT = — 7 @ United Milling System Thi¥E X
17z (Munck 1984), Z DBipC3EIE X FE)TH & )
FERD fiEET 554 7 CTH B, ZdFH
WK OSE TR Z T26 BT = v "=~ T R
Va—067%%, BEIIARDEMBEAZ ) —v~
DU—F ===V 7DHETHRIND, Bk
BEIEEED T R 7 BPHHE T DV T 5, BrEUY



B 7T > 7 ) —8EAD Millet (B Z)DFIH (2) Millet (6 T) OZ VT > 7Y —&fH &k

80% 7% pear millet TR®D 57z, L LAads, Z
DNEZFDTOICHE DL, STFELELEDBIC
A7) —vzEEsE, WRLD 60% 2 5%\ &
PAEL—F—TRINT LI LETHE, =V x—
VT, ¥y 7 m 2 A, SOTRAMIL (Societe de
Transformation du Mil) 1Z#IZ pear millet FIZ2( R &
#1172 (Goussault and Adrian,1977; Kent, 1983) .

REBLL 72 0ekr L, AKPFDOI VA P—v 54 7=
Sy ERMGTBE S %, B L 72BHERICT 7=
PUITEL, EoicAMPEREL, 2 L TRE
LCHicl, # DB Ultrafine f /827 794 &~
y—z M2, ZRiEmEONRIYE %2 85°C T
TA VY —ICHEE, TNIKTERELEEL L E
TR S, BE&EL, BR, WE2L, FE2
AL, kit Ol 2 A LT 5, WL
7et&, BrdfiicoMty 5, ARERHICH G —
7 =8, ZNEHETIEI LYy FEHTIE) £
Wr7g v (Perten, 1977), L 2> L EGEERYICIE AT AN
ZATy TCHewsNTWwWS, I E7TlE, pear
millet D T3ERTEI I3 HT 80 1T disc L2 TRy % i
BLLfvTa—7 — IV THMFLZ 8K % (MrS.
C. Barrion, Lecturer, University of Namibia NEE)
Senegal hammer 8 CTl3 X & 12 pear millet % #ly L
THMFLDORE LD TE D ZMICTH I L2 >T
\»2% (Smith, 1996),

BY &8
INVEERTY b (VvFE-)

L2 HINTIE30FELE, N7y I A TDS
o= Ivy FEHOTELNTE 2, BIEH
85% /N2 K1, 15% millet #3 T & % (Perten, 1984),
N7y B 100% INEB DB D X DS K, Bop
ANRZE72H %,

TNT VISRIT D EE, 100% FENETIES
Ry 7u AR EZ 508 H 5, —MHIZ 100-
150% O WDKZBITIZATHOW SNy ¥ —%,
oD% D2 % (Taylor er al., 2006), ZD 7
O REr—FEEICLDIE G, IS5 A Fra
uA R, Fr7rvHLEALD, ENEHREDa
VER—arvolLyE—IllEEEENS (Satin
1988), WMINA FaoaaA R, 42 =521k
2LEDOT7 7Ty DX BHEREE T, 1990 4

b, Nigeria Federal Institute of Industrial Research T

INSDNY F =N DA F =7 IR TH
n, FLVKEI%ZE I D%, Olatunji et al., (1992)
1%, 70% maize, sorghum & % \>I& pear millet ¥, 7°
T 2A30% F v v Y NF S EIEHDORS, 4 —
A&, M, W, v a— =S, AEDa- T T —
LETNYy Y =7 Ly FefEol, Ny ¥ —IIHic
X LT 80-100% K% Aditz, »Nv & —I% 30 7%
BEL, R=F 7SV IciES, 512 20 S HIFEiE
L, ZLTEL, 3208 DHI LD 1D, pear
millet T/8v ZE2 & EOILAER 233 ecmYg 2R L
7o L2 LERE72DY5 pear millet 137 7 L DEHIK
BB -o7b DT, ZIFANLNL L E W) HETT
H5,

ATy b EREDBIL, IINEREHVS EER
7y MBS T N 94, Pear millet £ % H
\» 5 IR, Badi and Hoseney (1977) &% DIER 72T
WKINEZ L E—IC ANtIE R 50 L2 HS
DUC L Te o /N DO RO 2 2 10N T, ER Ty
FEREEITHNSL T IDMD, KREREREDODDIC
%%, BRI Z E12, 1313 30 4£4%, Indrani e al.,
(2004) @ funger millet £ A 7 v b+ &3 i 1.2 US
N7 v MBS, LT E—IZ 50-60% finger
millet ¥}, 7-10% /NE VT ¥y, 79 2K T
TE T3,

BRSNS BM

KETRANCEE & £ 4 72 proso millet #4235 T =
7= (Plate 6.2), C OffiH el &&W I, HENIEE
(Gun Puffing) TIES N7, ENEBTIIERZHR
TICAN, AERIEK 1750kPa DFRAE AL D, Ao
\Z 150°C T 12 7S 5, Y v 7NL 735k
SN, BLUIEEIC T 2, EJIDOFEF VKT T,
PR OARIZBEIICZZFE L, 7 v 7 v ok Lk o
AL Z %, KDL THT E2NE N5, W%
MI HITHER, VB WA LER O T X
511 % foxtail millets 23 B L 72 (Ushakumari er
al.,2004), 72 L3, B—5 —RIZT Y 7V
itz b - &b XD, it TRy BV 7, 7L —
XV, TVAMV=YarvryXr bk
ThH b,

Rk
3 finger millet #3122 2 L 7 ZIREMBHC T 3
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&, AV FTIEARDH 28 e 72 (Malleshi
and Hadimani, 1994), L2>LHS 2 c~—7 v + Lk
DEEHDZ 13 10% LU T D millet ZF 2 &L,
I T EEROMED - TH 5, EimDEHIZ,
MBERREHERT S, LrLFAY V7T, R
HDA > A% b pear millet fikE, 7 XA <tk
N2 bD0H D (Plate6.2), Z gy <V
¥ Foil TFD AT L 72T A pear millet 723 &
ER N

millet D 7 A —¥E — )VEGEZ RTHBLLE, KE
CHFZE S LT w72\ (Taylor er al., 2006), Z i
sorghum DIRPLUZ LERT2EC, TR sorghum 2% 7
H—E =L TIE5PH L OETHEEIN TV 505
ThHb, BZ6L IDEODOKRE OB MNIZ, B
EICH O 2B millet 13206 Z{E2 DI+ a R
FCHHTERVRTH S, ZNUTH2 DT,
IR X 7= WFFE C millets 125 H 2 B&EK D TH %
Z %KY, Bz Nzelibe & Nwasike (1995) 1%
982 T DG T ld pear millet & fonio Z23F D /523
sorghum ZHF & D KEWICIZ & D &SEOME (F3F
DHVEME) 3 TEB L RBE LK,

ERRM
millet D iz b HE 2 fr i & L T OB E N 13

—ICT7 =/ = VEREZTHLEGEATRS 2 ETH
%, 7 x/ —NVIRIZFIRILIEESEETH D, 20
G ERERER IR, Al o RClifE 23 d 5 Kk 95 T
% % (Awika and Rooney 2004), ¥%/& 7% Z & 12 millet
D7 x /) —NWIRICIERADH 5, L LB &
(BZA5DIF, &TOmillet 12137 =/ — VB H
% Z £ 72 (Dykes and Rooney, 2006), — %12 feruric
acid, p-coumaric acid, cinnamic acids 2337 ¥ 4 7°C
» %, Millet HE — @ flavonoids (X flavones “C, % 21
SIRDBRLEICHRD S, yvr=vIA4TD
7 x/ — )VIBICBH L, finger millet TR L 728 &~
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FIEDNY RV IELEHD?
NRAVRBE#MD T 1 )Y — e ZRIEEDFRF

Y A (XIAO Li)'

Key Words : $ifla v+ 7 4 )L REGWE, BT, <A 70 R, FED

®

T2 X7 B7RDYIN, V2 R 7 DERME, | T= R
7 MNMaARE s 12020 42 HLSE, Fiflav v 1L
ADBRILRIZE, HREINZ Tl <, R
HFTH Y A ARDPELAN L REIC R >, 2D,
HA L HRP D AL 3 A —X, 1, T4 v a—
W=k 4 e flio TR 7 2ED IR, L
L, PEOICHEIEHIZIANZAEED LREE
MERIcTay 732500, N2ZBEREPGFLI L
DTE 20D ? RAGEID% CHFEL TV S,

RAZ DT 4 )Y —EREEFHIIT 212 iE, KRR
> BFE (HIEHEWT=R), VFE (7 A )L A=)
& PFE (BRI 123 VAo T\ b, £72, 74 v
FF A REAER L A7 DRNEERET L2 L
NTES, L2rL, TNH6DT A MFVLTINbLE
RIS 72 13RI D = 2 7 R 1T % 5 3

2HETHD, MEL LRARDR AT DT 4L
F— e 2 IETE R\, AFZEIEE E (L » Al
DR T AE—FEFEEL, <A 7EHD7 4 LY —
THERE 2 EEIE 9 5 fili 2 M 1 2 Brl o L 72,

MHEAE

1. RRVBY>7IV

EERICH W2 273 PNIFO~@DHEH TH
%, ORA#HAA~A27 (B1A), @iy —+
<27 (E1B), @F—x, @T >+ Y 100% i,
®YV v %, ®f, @A v F—HBIERY =250,

®F 4 v ¥ aR—r—,

2. BRI RDIER
% &KL AROBUNEIE (A4 X5~ 10 pm)
BT 2 720, WHGE I/ NER (HIEEN 7 v —

1. <A7H>T)IVO—5R

A TR XV (BFE, PFE,VFE 7 X h&#%),B. lRA—E< XY BFETX M &R, BER 7 A IV 2 —ERNBHET IV —
B88), CUVR2BETVv VA 100% R 1 BTHEIIRAY,

" E AR SRR A A B Y SR P A A
T 102-0071 HEETARHX S X R 1-9-20
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FEOR A3 ZRED? AT PAERD T ¢ )b Z—1ERER 2 ETE DR

7)) 2 TR 5% OB KGR 2 fE8 L, ik
Bt E %2 EEIZ A7z, Tali™ Image Cytometer
(Thermo Fisher Scientific, Tokyo, Japan) TH#I%E L 7=
& 2 A, FRLL 72 IBNAR T ORI -0 A X037 0.7
~ 70 um, F¥82um X7,

3. RRAVY Y TINIEHIFB < L » HREDMALFIE
¥rEEDRIEE

Wi D A 72 Ao o BE EC-10 (RIFL2AR & 4h)
DFHARE T 2 — 72 Wik L, B2ATRLL)
WYy vz y b L, BEER%Z 300 ul IR
ST L, 7300 rpm (L IX#Y 30.6 m/s), 10 F[H
WL, Y 7NVICHKERS 2, H20IFE

ARBH B4, 100 uL O T L, 3 R[4 T
D L7, BLEDF 2— 7 HOFER%Z 1.5 mL DFE
Py XY FLV7F2—71CBLT, —BFHEL
oo BHIZ v RV FLV 7 F 2 — 7T HOUWERY) % #55%
L, Image] ¥ 7 F 7 = 7 (https://imagej.nih.gov/ij/
download.html) TEETHTZ L 72,

4. fREtEEMT

TR 18 3k 4 28 AR, L 22 ik ofT o 72 )
EKEiZ =TV, 56 7 BE XS X O
HEFECRELL, GNUPSPP #iil bty 7 b7 =
7 (version 0.8.2-gad9374) (https://www. gnu.org/
software/pspp/) & Bill Miller 235#%& L 72 OpenStat 7°

A . Starch solution
Sample oy Jooul Tube lid =
insert ’ "h— =, a =
| 7,300 rpm Imaging
Tube | i0s | Image) analysis
; —Pellet
B Particles Mask  Gauze Mask Gauze 2 Enl:tan 1 Linenl  Polyesterl Sk 1 5l 2 Sitk 4 Tissue 2
100.0
& 90.0 85.6%
£ 79.9% W 76.9% 78.2%
5 80.0 - T4A%— *
3 o * s 70.5%
= 70.0 ** 58.7% | e
;EL 58.3% 61.?% ,
by E 60.0 = —
n =
o ©
3 g %0
= 'E ok ok
§ £ 4o 2%
E o
=
= 30.0
T
56
=] 20.0
S
ES 10.0
0.0
Mask Gauze Gauze2 Cotton1 Linen1 Polyester Silk 1 Silke 2 Silk4  Tissue 2
mask layers layer layer 1 layer layer layers layers layers
2. BOETHRELRRAIYVTIVDT 4 ]V 2 —14HRED LR

A RERFEDOERK, B. &Y TILEDEDILERYD, Particles, ¥ D ; Mask, Rt < X7 Gauze Mask, H—X< X7 ;
Gauze2, A—+X2E:Cotton1, T v VA 100% #5 1 /&:Linen1, J>% 18 Polyester 1, 1 > F—BRUITX7IL1E:Silk1,
MBI Sik2,#B28:Sik4, 848 . Tissue2, 71 v aR—/X—2E, Clmagel THOWR L&Y TIVORI FIERTER,

***P < 0.001, **P<0.01, *P<0.05 vs. Mask,
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FEOSRAZIZZRED? AT PAERD T ¢ )b 2 —1ERER 7 ] 1L DR

v 77 Lx w7, AEZME X One-way analysis
& Dunnett’s T3 test TfT o7z, P <005 % HEAEN
b5 EHEL T,

w R

BTCRLIZEIIL, 74N —%BEIRDo
TSI DYy, —WCRRE L 7282, Ty XU P
V7 F 2— 7 DRICKEDOWBYI DB I N, T
A A~ A7 L Z2oftho s O~ 7L (F—
Y2z R<) LB BOWMK T2 7ay 7 L7,
Image] TOMT L7 & 25, Aflfi~ A 7 DW=
12 79.9%, WIRA —¥ < A 713 856%, »—+X2E
& 342%, T %V FH 100% ## 1 JE 1% 76.9%, YV v~
1 E1E583%, A vF—HRYVZATVI1EIEZ
617%, T4 v 2X—r8—2 X 705% CTH>7,
FHOMEWT AT 1 8 DY 58.7%, 2 JEDS74.1%, 3 JEH
782% T, JEBUKAHNEW R L7 2 & 23
5H 2% > 7 (Figure 20), iR~ A2 XD
WHIRPEBRICE N LD —X¥ 28, Vil
JEg, RV ATV UE BUE, 714 v a—3—
2EBDH T, —J7, TR —¥~R7, T vV
FH 100% 3 1 J8, #82 8 & 4 J8 MW A A~
A7 EDHERBEDRD SN o7z,

=

ALk, B £k OBICIROE S RiRIZHT
Blant AL ADERBYPRETH 2 Y, Rkl

SE X

¢ L % ARFISH 10 ~ 50 m/s, BZRFICZ L& DK
ZE—FOMRIEE NS Y, RIRBRERE & L TRk
fiv A7 DEMPMERIN TS, KiFFEIZHD T
BOETL Lo AR — R2EH#HL, <27
D 7 4 Ny —PERER G L 72, FEHREL T, =
A7HEHE LTT > v Y H 100% D 7 4 L5 — 1%
BEDPROBEWI EDBHS IR o7, H2EE 48
b RWBEWTERZ RO, @i, WAL I & Tl
Rz, —H, FEO~AZAEMELT, RHA
[THEIC R > A — X3 2 JETHIEWRIIME L,
[ L nEt w274 E LTRAETH 2, 1K
A~ 2 7 L —E = A 7 BATWEEZBIHE, &
HREDFERITTIED = 2 7 OB IRICRWBHC
HrtEZOoND, £z, KWL S fE S E D
B O FEERE BT, FiE OERRIZAE A
D7 4NY—WEZFHITE 5, %8, AR TR
L7k, A A 7 28025 TXRTDO
A7 I EEEC L AREET, 0.7~ 70 um DK
K% 100% MWW T 2 2 ENTERD o7, Bos—
v P DT ANAEREBIMEGEZ R IADIE, Y
W B REESIcH B L, RN, %
SEEPT, BSOS EREL T 2 2 LV EET
b5,

HEE AW O IR R IR E AR SR A HAZAL
B R v 8 — D Bl TN S 7z,

1. Xiao L, Saiki C, Okamura H: Oxidative stress-tolerant stem cells from human exfoliated deciduous teeth decrease hydrogen peroxide-

induced damage in organotypic brain slice cultures from adult mice. Int J Mol Sci. 20: pii: E1858,2019.

2. Infection Prevention and Control of Epidemic-and Pandemic-Prone Acute Respiratory Infections in Health Care. World Health
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Efficacy of traditional medicine “KAMPO”
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Pharmacological activity and dental application of Juzentaihoto
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Pharmacological activity and dental application of Juzentaihoto

Corresponding author: Haruka Sasaki, E-mail: sasaki@kdu.ac.jp

Key Words: Kampo, Juzentaihoto, Crude Drug, Periodontal disease, Bone resorption

Abstract

Juzentaihoto (JTX) is a traditional Japanese medicine that consists of 10 herbs. The purpose of this study was to evaluate the
efficacy of multi-herbal medicine JT7X as a preventive and therapeutic drug for periodontal bone resorption. In the present study,
we investigate the antibacterial effect of JTX and the inhibitory effect of JTX on the differentiation of mouse bone marrow cells
into osteoclasts. Furthermore, we used a rat periodontitis model to determine the inhibitory efficacy of JTX on the P. gingivalis
induced alveolar bone loss. JTX effectively inhibited osteoclastogenesis. Our study demonstrated that J7X inhibits the progression
of periodontal disease by suppressing the maturation of osteoclasts, suggesting its inhibitory effect on the destruction of

periodontal tissue.

EU&IC
P RRIGIRE O HEAL, HRTH M 77 — 7 ZBEWIICRET 2HTH 2, FERFY3I—F, Zun
~¥TPY, Btk FAEY P A EDOHBER T2 EOEAZ S 2 ERH B Y, U HEICIT
HDNUTVLIERIETH 208, HRDEBHESLTH 27276 IEFHEN 2% E LTdd £ 0 InH
INTIhrol, LaL, OPEEBRICE W THFEOMIICERPEE D, ERMEEZ U T4  WRHE
2BV T S EBEIE AR 5 4, BIE 11 OB ENEIE E L5 Twd Y, 220, FEED 1 Dk >
T 5% 10 O EHED S 72 2 T2 K5 (JTX) O W ERIEERIC B T 2 GEICOWTHET L 20 TlE$ %,

RS e 4K 1% (Haruka Sasaki)*  MISSIIBEBIRY:  CIRERMAGREE MBS # 53 E-mail: sasaki@kdu.ac jp
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New Food Industry (New Food Indust.) 2020 Vol.62 No.6 415



TR DT & ARG DI

HEWROHIE

KA DORER A 3R 10 % % 100 ug/mL,10 g/
mL,l pug/mL D RFEICHEE L 72741 1.0 mL 12, —BK
K% 2% P. gingivalis B 10 uL (2.5x10" CFU/mL) % %
T L 37°Cohfsabs e, EBBih 5 15778 L 60 77
BICKIRE OB Z BRI TiTo 7, 728, MEIZY
> W KB 18 AR B33 7K (Phosphate-buffered saline, PBS)
ZHOTH o 7, BRELL 72388 % 10 f%55
B tE, BHI MURFERE L Lica vy 57— 2w T
100 uL ¥R L, 37°CC 7 HHH A B O FEHF 2 0 = —
B & A FRITH T 2 RN R 2 5T L 72, Z DFGHE,
+RRKHEGOMRARIIREEHEZE T 5 2 Lo
L7z P. gingivalis \Z%§ 2 BRI, M & ATHELL
S 8 O BT EIEA R S N (T 1),

REHIEMEBEEIC KT 2 MFEIEIR

g Ml Las gL, 5-8 D BALB/c ~ 7 A D
EREAINE & BeE I LS R T &H 5 MC3T3-G2/
PAG6 Ml i % 10° M 1a, 25-(OH),D; & X N 10° M 7
XY XYY UIET TRE L TT > 7, JTX O
MRS SR R 2 R T 2 72 0, AR 10 ng/
mL, 1 ug/mL, 0.1 ug/mL B X X 0.01 ug/mL 127 % &
9 JTX Z 8L, s i B & 7 H R
L7, B3k, WAMMNMERBIER R 7 74— 30
(TRAP %¢tt) L, 3#%DL B TRAP B IE % i
fMiE LTAHAY L, ZDORE, 10 ug/mL, 1
ug/mL B X V0.1 ng/mL JTX THEE DR %2 A
Bk L2 ("p<o001, p<005 E1), L2L,
0.01 ug/mL JTX 7% FH > 72 He 3% 22 50 1 < L il e dm
FR RS sk ot Y,

BEE B IRINHPFI S R

EEIY KT T VI X, 486 D Sprague-
Dawley 7 v b2 M, G & LT, BERAWE
#E <d % P. gingivalis ATCC 33277 % H\»T 30 H
ffT->7:, av ta—Liif (AR, JTX#E (B#E), P.
gRE (CHE), P g+ JTXHE (D), 4 BEICHTT9EER
Zirol, TRTORICE T, HFEHIEREZ WD
I¥ 5 HWT, 4 HEPUEWE % & A 7ZREDK %2 5.

£ 1 P gingivalis |ZXT 9 2EZEDREMR
£EE (X 10° CFU/mL)
E7 (100 pg/mL) = : y
Ha 09% 159% 60 9%
a>hO—Jjb 287 311 396
ISE-3 287 234 235
=l 287 260 235
BE 287 70 53
= 287 54 16
AB 287 40 1
s 287 19 1
HE 287 36 0
HEE 287 3 0
®RE 287 0
= 287 0 0
(A) '._ __.,:- T T 1
r a" .
(B) 0.1 pg/mL 0.01 pg/m
60
50
?;’ 40 *% * *
@ 30
=
gr 20
e
10
0
10 1 0.1 0.01

+2X#HS (ua/mL)
1 WEHMEScHERE Y
HiEEME%Z TRAP CREL (A), 3SEUELEORERS
TRAPBEEZiilezleMias LAY > LT (B),
JTX I& BALB/c 7 R B8EMIE & MC3T3-G2/PA6 #lifas HiE
& LIl aMiantZBEE Lz, **p<0.01,*p<0.05.

Zlz, P.g®ED 7 v b OFENIC P. gingivalis % —H ¥ E12 3 MEE#ES L &G % 1T, JTX #BEI2iE, JTX 10
mg/mL R DHEIKZ 22 HE G 2 72, BIEERINOMEE X, BEETEL? 62 X v b 2 F X OVE F T
Z 7 ATHGE L 2 OFEYfEz ik L7z, ZoR5E, A#E, BREE, CHE, DROBEWIEIX, Z41Z410.19
mm, 0.20 mm, 037 mm, 024 mm CTH D, A# L BHTIARELZ RO ONT, CH L DHICHEED
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Ao (B2, 20k b JITX oL HEKIC (A)
WRIN D2 X7, P.g BRI K D lﬁ%%”%ﬁﬂﬁfﬂﬁ%ﬂ
WL T, JIXDYERITH 2 Z EVBHL IR -T2,

kB ZOHEBIZ, MEIERRZEHYmIEZRST
ARZEHTHS,

+ KRB QYR HE VR
KB D EY IR Ic o L B .

MR ZR2ICA T, PLHIVIEPEICE, & FTHIE o 035
Heb 5 MT4 ME L City A LA el B E OO
AR L . SOMBIUC XS S ARAAR R
BLUV ) 2ol b b OB LT 2 B s
(HSC-2) B LUt FREMALMIIE (HaCaT) Z I\, ﬁ% 0.1
<7077 =YL LTHv 503 NO Qﬁ

(—EgfhEER) EENFIicOVwTIE, w7 Adk~72
a7 7 —IREMIIE (Raw264.7) % F v CTEAMI L 7=,
ZOFER, PLHIVIGE EPL UV IGHERR, 12 EA LR " . w

Sy FEEBERKL, 1%AF LY T I—TRELE (A
DERH DD, Lm“ﬂkb;%gnéNO#i%' BLALORRE, LEAROERD 7 HFTEA b

BEAMCIHSE L 7o, 8, LPS OERIE (S 1 THAULEHSHEETES COBRENELE (B). AB:
st (F2) 0o o R OR DR T
. . 5 < 0.01%p < 0.05.

TIN—7

2 BRI R ¥

x2 TERMWGOEYELELE LPS DBERE

EES gl 1YEFRYE CCso ICso S| STk
1 HIV &M MT-4 &K@ (ug/mL) 958 >1000 <1.0 13
AZT (uUM) 264 0.015 17850
UV EME HSC-2 +&2K4#@% (mg/mL) >6 >6 ><1.0 14

E4% =2 C(mg/mL) 0.08  0.00189 44

HaCaT  +&K#% (mg/mL) >8 0.83 >9.6
E4# = > C(mg/mL) 0.035 0.00017 200

NO EEDiNHl Raw264.7 +2 X% (mg/mL) >4 15
LPS s03E
RaW264.7 >4 1.83 >2.2

LPS jB4E +e2XdE5 (ng/g) 17.9 16

BEME%E 50% 15ET 2BE (= CCy,; 50% Cytotoxic Concentration) & KU EEMSE%E 50% BE
T BEE (= 1Cs; 50% Inhibitory Concentration) &4 L, fEEMEEIMEL e, . mMEDLLE
Selectivity Index (SI =1Cs, /CCso) TR L, IMEWEMHZFHMEL f,

T2 K% DRI

BE 8 WM eSRERERKEEIE R C, WIREOMITIZZIT Twkn,

F5R - DT, 2UETRBL, M, M2z e DENRER RS, DN RICRE 25803, HPEEmL
EDARZITO T, 2D, 10 7 HEDICEREL, 3 HEA S, L3/EAHBEETEAD S PJHRDD 5, iaidZz
<, RFFBBMLSANL T IR S e,

SRR AR X D HEOENESD D, BoE2 » HER, fHHE23ETHItL <, BBIchiRs 3, FEE
TERZ RO 770, fERNEZZL L 7, FzER Lo, BERKETTH 2, MEFOFENTSH 5705
NEANFLEFEL, HZWEUTH 5,
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TR DT & ARG DI

ERMRR TR 22T, BAND S, B FEG, MERIZEE, 12 EnE 5L, &S
H5EDIHZ, BEAMED D, BKITH ZDY, FERLWVEELT, PEBTH S,

AREAPRR : Al LS —/DHEE R X O —KEMEE2 6 PR, T2 RERIEZE S kv, FEALO
PR PHIC DO 2 5RO, pea g < LI, FRCAM ESEEIE AR L TR D, B, JAHEPHIC
FHon, Hrnz e Himt 3,

B8 - OEEPNC ERUANOBZERERIZFRD & ik o 703, MO ARG a1, wEART v
FDOEZIZX, 4~5mm TH Y, BIULPED S/, MHEMOEE R v b OEZ DX, 3mm THh -7z,
FENBZEZT > 7288, A7 —V v JEZIT 7%, FIRIEGWHITH E~v AL = v A — 7T AR
ESWE RIS A, KBz 1AM, §-sERTo 1 H 2 BRI 2 2 & 28R L7, 10 HE DT RELH,
AAHL, TEAT I wob—) Lo, PSR D AEMFEL 2 ko, FlERHRE 4 BB OIRM %2
B L7, o1z, 2ERBTEREER, HERIZEEIN, HROGHLREGBIZR -, TaKEiEE,
B 1w e BEIREOS GG 2 - IR 2 X ) IR L 7z, 2 BB O FRBER 2 1E, PR O & 17k w»
2%, TRKAGD A ZMAE R L, 1|y HEDORBER X, (EFER L 7223, TROZREASL T, mA
SERZRDT-, 72, HEHA»oHIERH 2 L0 L, - B, AEHORMZENL, ®IZPHERI S
EOHT AL E L, 10 HE,, TREBEZVEDHRAND D, HHIESFERE, FH— - /AW, K
FIEBIC S 23300 & N7z, EEBICIBENRO SN2, KERZZZ L, AFa4 FiREZ20G5 3N,
PEBR O S B X ORIk L, BEFSRMGOAICET L, Kz RIFch D,

WHREDZTOER

B> & OPERRIZIBINIC THRIME T I X 5, SPEETN L& 27, 40, RWE> o oPHR»Zo 50, +
ERMEGERAL 2RO AT =) Y T =L —o v %7\, EEREIRUEGEL X, L L, A
226 OHEMRD N K 7- OPEIRESG 2 0 L 72, Z DFESE, PHIRIZD R o728, LELRWvicw, 3
ZEML7, LaL, £, 120Dl LT, +EKMIGOARAL 72, @&h, KEEHC TEERD 2
WHZ DDA TuA FRIZEMRL TV, BERLTCLE20AHTH S, £2EOREE, DETLDOR
(b, BRBHD, EOERR Lok DI L, FAKMIGIE, MESE, BORBIMS S ICHHIZE %R
DI TH D, ZORERNIEIEE L THAMERDSH D, e EHEREOPBIMAL L EZo5ND, Z Ik
PRGN 5 2 & CHElR,  IIMER2SBI 72 & @ LT L 72,

PITHRE, BBOAED S e 2 AR THERN, RN RSS2 IEHICEC 2 ERETH 5, ARERIZ
My, BT REGEZFRRICWET 2 2 L TREZMZ, S5 BEMBOFEYE2ENT 2 2 &L T®
#L7,

EE

PR IT P EBE AT D W, 8 150 FREEO KRB Z Db KAV 2 ilér L CH W 2 HAREBH DO BE
#ThH 2 Y, FEAEIST ST B PR RIS, NS, SBEATLE, TR, DREZE, R,
CIBUE, HESERZ: E03281F o3 Y, RIEMIRBCTH 2 K OFAEICIE, HERT, MR, 5
BRTF2EELTED, ZOREICITAEMBHHBERE CH 2 BRI KRECEEG L TWwd, WO IREICHE
HEEH VLA, I oI EIL#EZ %ET 2 HI T TREREN RO H 2 4358 & g EA
ZWET BB EBIUSTEND, SREOEBICH G JTX X, EIET, EHEE, S80AR, EAE
BEDORAEBREMED P A EICH Vo TER Y, 7, i ERNEM, B AMEDEIIEFEIO
EWVIE, H B IR R, Ptk ETHERIEE o TR ARHICHL LN TW S, JTX IE, AS (=P Y),
WE (A7 ¥X), Y (FvXx), Wit (A7), Bt (vovay), K (Ffv), 3 (7279 av),
AEE (v rx ), NE (vrxay), HE (Ar YY) o100 BEOEED S L 2 TH %, IfT
Z XK L CAIMERZ 8T 2 Yo, 21300, UEmILEHOH 2 AS0HE, KoiER%z
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I T B3EMPIRE LR EDPHAIN TS, NS DERDPHEINT VS0, HAIZZ DB
FRFER SN, HERE 7 IENIRPH D EEZ 5N TS,

BRI IIIUEWEII RS H B EBEZSNTED 7, ASEDICIE, BREESH 2 HBHE SN
T3 Z 05 MY, S, P gingivalis \IZXT 3 JTX DRRENERRD S NEDIIAZBDORFTICE 2 H D
LR END, F£72, 0.1 ug/mL JTX ZHEMIEOCEER K 2 A BICIH U 72228, 24J70%, TRAP BEYEATE
S3LEEI & TRAP IGIEDIT T 2 HIEICIRY S 2 E 035 2 L OWEBH 2 2 Lo Y, SRBIFGL T
BZENELOND, 61T, EBRIEELE T NVITE T P gingivalis JFEGRERIC JTX % PER#SG L 723854
PR RIEDE RIS L 7, JITX I REREMER G EFNTE D, HEOR» S L7277 F 1y F
VRMIZ O FHRIEE D H 2 EE I TV 3 D, SEF— 2 IFEHEH L Twiwnd, JIX I, R
FLRAEEMT 2GR 60, FHWINIIGEIO 2% 63, G Arfilis o b EEsIERICERITh 5
EDHS I T2,

I OEERERD? S, EEOPIFEIEMIC X D OFENICELET 2 lERIEMECH % 7 7 LR P.
gingivalis (2R} U CRISEDSEIRE S 4, 8RR OMETTIC B b 2 ea il (b o MGIEA 264 5 2 LaMHBH L 72,
BEHRICE FN2EBOEIRIC K 2WEHE~ORR L EH S 01T 20688 H D, FHETFICOWTH B
BECIEAHZ RS, SHBOBMEE LT, JIEWEONE L & b ITHETRICHD & k4 R EHICO W
TRV TH 223, SIIOFERD S JTX 1%, WEPIERICEIT 21R8EE L THMITH 5 2 LGS
nz-,

SER

1 FBR—T  RRHE A L > TR EZWIROHIOIGH,. H RS 58 (2): 86-90, 2016.

2. FRAMFEHEIC X 2 RIBIRIEAI N B, HARERHERIZ, 2018.

3. Takeda O, Toyama T, Watanabe K, Sato T, Sasaguri K, et al.: Ameliorating effects of Juzentaihoto on restraint stress and P. gingivalis-
induced alveolar bone loss. Arch Oral Biol 59 (11): 1130-1138.2014.

4, ERLA)Y L EITEEICN T 3% R . Organ Biology 23 (1): 46-52.2016.

5. F50 : FUBSREICTT 207 84 [l HINSE - FUBSZIE - e - WRGERET - SHPYEME - RN - TT5URE - I
REREFOBSEWDE 27, BHHE 31 (2) 2012.

6. Watanabe S, Imanishi J, Satoh M, Ozasa K: Unique place of Kampo (Japanese traditional medicine) in complementary and alternative
medicine: a survey of doctors belonging to the regional medical association in Japan. Tohoku J Exp Med 194 (1): 55-63,2001.
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Abstract

Mongolia is one of the least densely populated countries in the world and blessed with nature. Success of shut-out policy at
the initial stage led to much lower rate of coronavirus infection, as compared with other countries. Main foods are bread, flour
(noodles), lamb, and beef. Payment at the restaurant is by card or smartphone. Due to urbanization, the number of agricultural
workers has decreased, and air pollution has become a serious problem. Electric scooters, electric kick boards, and food and
drink delivery services are popular. Mongolia's sentiment toward Japan is at the highest level compared to the world. ~ We have
been interacted with Mongolia in the distribution of people and goods. In the future, we would like to carry out more active joint

research with Mongolia
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Figure 1. Daily increase in people infected with SARS-CoV-2. Data were cited from Wikipedia, and the vertical axis is
represented in logarithmic scale.
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* Protects Okinawa from infection by young people in other
areas

* Encourages to open the window and let the virus out and

/ some fresh air in in the packed train

* Makes communication more easily (Importance of

\ I ’ ! - \
\ international communication capability)

Makes yourself happy when you find other people happy

» Should be cultivated at school and home

Figure 2. Beneficial effect of altruistic spirit
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Figure 3. Location of contributors of this special issue in the world map.
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Special plan: Diversity management
The impact of the coronavirus crisis ~How to deal with it?

Hiroshi Sakagami

Meikai University Research Institute of Odontology (M-RIO)

To this journal symposium, I have invited a group of teachers from five countries, Japan, China, the United States of
America, Finland, and Mexico, who will present how COVID-19 [new coronavirus (SARS-CoV-2)-induced disease]
affects our life and how to deal with it.

At the beginning of 2020, the news that the number of people infected with the new coronavirus in the city of Wuhan,
China, has rapidly spread. After that, the number of infected people throughout China started to increase, with a peak
in early February. However, due to the decisive measures at early stage, the infection rate went downward. In March,
the new coronavirus infection began to spread all over the world. In the United States, which has the highest number of
infected people, the infection rate leveled off in April, but there is no sign of a decline. In Japan and Finland, the number
of infected people is gradually decreasing after April. On the other hand, in Mexico, the number of infected people is
still increasing (Figure 1). Coronavirus infection has increased the risk of infection among the elderly, sick people and
health care workers. The damage to the Japanese economy was devastating, and the number of unemployed people in
the small to medium-sized enterprises, and tourism industries, such as hotels, were increased sharply. Also, the decrease
in the number of international students from abroad has become a serious problem.

It wasn't until April 7th when Prime Minister Shinzo Abe issued the "Emergency Declaration" that the Japanese
people began to think seriously about the coronavirus crisis. The aim of this declaration was to reduce the chances
of contact by approximately 80% as much as possible, avoid the “three denseness”, that is “in a closed room”, “in a
populated area” and “in a close contact”, and strongly encourage the telework. So, what is the most effective way to
resolve the coronavirus crisis and restore the Japan's vitality? It is to change our mind from selfishness to altruism.
Altruism is the willingness to do something good for the other. If youthful bloody people could have such hearts,
they would not have dared to move across the prefectures to spread the virus to elderly with weak immunity. Altruists
perform hand washing, gargling and alcohol disinfection to protect themselves from the virus and at the same time not to
infect others. In a crowded train, they take the initiative to open the window and try to ventilate. They can communicate
easily with others. Acquiring international communication skills is important especially for the next generation to
survive in the competitive world. The place to learn altruism is at school and at home (Figure 2).

Now is the era of techno. The style of lectures is changing from the traditional face-to-face lessons to the up-to-date
video lessons. Conferences are also changing to web meetings. We feel the world become much closer. Since we can work
at both home and workplace, the working efficiency should be much elevated. Thanks to the internet, I could get in touch
with teachers from other countries in an instant, enabling me to set up the symposium in a magazine like this one (Figure 3).

Lastly, I would like to express my deep gratitude to the teachers who accepted joinning in this symposium.

Correspondence to: Hiroshi Sakagami,

e-mail: sakagami@dent.meikai.ac.jp
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Impact of Novel Coronavirus (COVID-19)
Countermeasures (Self-restraint)
on Small- and Medium-sized Enterprises (SMEs) in Japan

OISHI Ryusuke

Faculty of Economics, Meikai University

At the end of 2019, the novel coronavirus (COVID-19) was discovered in Wuhan, a city in China’s Hubei Province Y The
virus rapidly spread to many other countries, including Japan . In response, on 7 April 2020, Japan’s Prime Minister
Shinzo Abe declared a state of emergency *. In doing so, he asked the citizens to refrain from going out of their homes
between 7 April and 6 May 2020 in specified cities ”. Although the declaration was an unavoidable measure to prevent
the further spread of the virus, it has caused serious damage to Japan and its economy. This study briefly considers the
impact of COVID-19 on Japan’s economy. Specifically, we consider the impact of the Japanese people’s self-restraint
concerning small- and medium-sized enterprises (SMEs). As compared with large firms, most SMEs have insufficient

financial strength to survive a sudden decline in sales caused by mandatory self-restraint.

Photograph (Left): An entertainment district in Japan, (Right): A store temporarily closed.

Table 1 shows a summary of the diffusion index (DI) related to the assessment of the situation for manufacturing and

non-manufacturing industries in Japan.

Table 1 shows a summary of the diffusion index (DI) related to the assessment of the situation for manufacturing
and non-manufacturing industries in Japan.

Typelof Industry DI: January to Difference from  DI: Aprilto June  Difference from
March 2020 Previous Term 2020 (Outlook) Current Term

All Industries A244 A33 A278 A34

Pulp, Paper and

Processed Paper A174 A 147 A 165 0.9

Products

Accommodation A 396 A152 A 420 A24

Restaurants A 263 A36 A 338 A75

Science A 163 A55 A43 12

Source: 159th SME Business Survey for the period between January and March 2020, as provided by the Organization for Small

& Medium Enterprises and Regional Innovation?.*

3The Dl is calculated by percentage of ‘turnaround’ response minus that of ‘deteriorated’ (seasonally adjusted from previous quarter) *.
“Reference 3) is in Japanese. The author expounds Table 1 through the excerpt and translation of the contents of Reference?.
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Figure 1 Changes of the Diffusion Index for Manufacturing and Non-manufacturing Industries in Japan

Source: 159th SME Business Survey for the period between January and March 2020, as provided by the Organization for Small
& Medium Enterprises and Regional Innovation?.?

A close inspection of Table 1 and Figure 1 reveals several features relating to the situation of SMEs. The DI of all
industries is —24.4 points for the current period (i.e. January to March 2020) and is expected to further decline to —27.8
points for the next period (i.e. April to June 2020). Further, we investigate the features of specific business types. The
DI of pulp, paper and processed paper products and accommodation shows a sharp decline during the current period.
A decrease in tourism in February 2020 caused a decrease in orders for confectionery and food-related materials,
which deteriorated the situation of SMEs that produce pulp, paper and processed paper products *. Similarly, because
of the suspension of events, many tourists cancelled their reservations, which deteriorated business conditions in the
accommodations industry ”. The DI of restaurants also declined during the current period and is expected to worsen
in the next period. This is because, due to COVID-19, people are refraining from dining in places with other people .
Unlike other businesses, the DI of science is expected to improve over the next period. This is likely attributable to a
sharp rise in the demand for products that might prevent infection or the spread of COVID-19.

In Japan, as compared with large firms, SMEs are disadvantaged in terms of raising external funds ¥. The Japanese
government is preparing to help SMEs by facilitating loans from private and governmental financial institutions, as well
as providing subsidies >. However, temporary financing is insufficient for financially constrained SMEs to operate their

businesses over the long run. Therefore, on-going support and restoration of customers will be essential in the future.

>Figure 1 was created by the author based on the contents of Table 1.
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Picture 1. Main entrance of tourist attraction Yuanming Yuan
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Change of our lives by the new coronavirus epidemic

DAI Qiujuan

Beijing Foreign Studies University School of History

The new Coronavirus is still rampant around the world. The spread of new coronavirus infection seems to be finally
settled in China after about three months of self-restraint from the Lunar New Year holidays in late January. Now, social
order is gradually being restored. This countermeasure against new coronavirus is called "anti-disease" in China. The
“anti-quarantine life” for as long as three months greatly impacted our lives. I will describe such impacts from four

different aspects: changes in lifestyle, educational style, community, and family relationship.

1. Changes in lifestyle

One of the effective countermeasures against virus infection is to wear a mask. When I first visited Japan, it was in a
cherry blossom season. I was surprised to hear that many Japanese people wear masks to prevent hay fever. In China,
there was no habit of people except for medical personals wearing masks to prevent colds and hay fever. This time
around our country, people are told to wear masks to prevent infection. Some people didn't want to wear the mask at
first, but it is stipulated that without mask, nobody is allowed to use transportation and enter into and out of housing
complexes and public facilities, etc, thus significantly increasing the number of people with masks (Picture 1). This
trend surly raises the awareness of necessity to wear a mast during winter and spring seasons when the flu and cold are
prevalent.

In February, when the number of infected people peaked, China confronted a shortage of mask supplies. Despite
the increase in the price of N95 mask (up to 2000 yen per piece), and general disposable mask (up to 300 yen), it was
difficult to purchase them through the routes such as supermarkets and Sundrug. Therefore, not a few people resold
them at higher prices via SNS. With the recovery in production, the mask supply has returned to a normal level. At the

supermarket, you can get up to 10 masks per person at a price of 50 yen each.

2. Popularization of online education

This spring semester had been scheduled to begin in late February. Due to spread of the new coronavirus, however,
schools were closed all at once from the nursery to the university. Parents are not informed when the school will
begin. Due to the closure of school, students have to study at home. Students for college, high school and junior high
school can attend the online classes at fixed times. Students for elementary schools are provided relatively flexible at-
home program, every week, downloading a package of learning guidelines prepared by the teacher, Chinese language,
mathematics, English, science, art, manuals and audio materials etc. Elementary school students must study the
textbooks under the guidance of their parents and, after completion, submit it in the form of electronic file. In a sense,
parents are acting educators. Parents have to understand the learning contents of elementary school students and are
expected to understand how to use various online education platforms and IT knowledge.

While online education has several advantages: making it possible for student to learn without going to school and
protecting them from the risk of infection, it also has disadvantages. Looking at a PC or pad for a long time may
deteriorate the eyesight. As compared with junior high and high school students who can study to some extent by

themselves, elementary school students need the guidance of teachers. There is a limit to push the guidance of all
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subjects to parents. For many of dual-income families in China, balancing the work and education are not so easy.
Parents who cannot work at home often have to leave their children to their grandparents, but many grandparents feel

pressure there.

3. Influence of residents' committee in the area

The Residents Committee is the administrative body at the smallest unit of China. Before the new coronavirus
exploded, the presence of resident committee was not influential, because there was not much chance of interaction
between the residents and committee in daily life. As new coronavirus infection spreads, it became mandatory to reduce
the migration of people and make them stay at home. In and out of the centralized residential area were prohibited for
real estate agents, express deliveries, general visits, etc. The Residents' Committee manages the curfew, by issuing the
certificate for the entry and exit of residential area. Also, returnees from abroad or other parts of the country have to stay
at home. For that, living support by the resident committee is essential. With the increase in the number of people who
stays at home, our contact with the resident committee become much frequent, strengthen the management of our living

area by the resident committee.

4. Family relationship

After closure of school and increase of parent’s home work, family reunion has increased significantly. Despite the
frequent quarrels between husband and wife and their frustrations of children not doing their homework seriously,
communication between parents and children became tight. Thus, the bonds of family members were strengthened and
their understanding of each other deepened.

As the "anti-quarantine life" continued, people's lifestyles and work-styles were changed. The spread of new virus
infection stopped some social activities. However, this short break gave us an opportunity for working together, re-
recognizing the importance of their family, and looking again their own lives.

Before closing, Beijing announced that it would reduce its public health emergency response level from the first grade
to the second grade, and adjust the preventive and control measures accordingly. The prevention and control of new-type
coronavirus infection continues to be improved, and the economy, society, and living condition are gradually returning
to normal. Although a long-term frame of mind is still needed to reduce the corona virus infection, the movement of
population, economic activity, and recovery of school now become prospective. This should be good news for us

fighting at corona virus pandemic

Addendum: I have been acquainted with Dr. Qiujuan Dai at the NAGARA-KAI (summer-time friendship party) of
Asahi University (a sister school of Meikai University). Since then we have published several articles about the Series
of the Importance of International Communication Skills in the New Food Industry. The measures against coronavirus
in China, presented by this article, will be very useful for Japan. We hope that this journal symposium will contribute to

further development of both countries (Translator : HIroshi Sakagami).
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As we all know, the outbreak of the Covid-19 in China is relatively recent. Hence, everyone is still advised to wear a
mask when they leave their homes. As per the level I protection policy guidelines for medical workers, we use gowns,
masks, hats, gloves, and goggles when we are on duty. The consulting room is equipped with hand disinfectant to
prevent cross infection between doctors and patients, as well as between patients themselves. Before patients enter
the hospital, they are subjected to epidemiological investigation, registration, and temperature testing. If their body
temperature exceeds 37.3°C, they are redirected to the fever clinic for further differential diagnosis and treatment.
Before entering the consulting room, patients are usually required to go through temperature testing and recording more
than three times. Doctors are also required to conduct epidemiological inquiries to ensure the safety of patients. In the
hospital, we are not allowed to have lunch in the cafeteria, and instead, we eat lunch alone in the office. After returning
home from work, I usually take a shower. Nowadays, the dwindling number of imported Covid-19 cases in Shanghai has
allowed us to downgrade to secondary prevention. We can now eat in the cafeteria, but not at the same table.

During the pandemic, all schools have been closed, including primary and high schools, as well as colleges and
universities. All students have online lessons at home until they are able to return to school (possibly in May).

As the Covid-19 outbreak draws to an end in China, large-scale outbreaks have begun to occur around the world,
and countries have closed their borders to prevent further spread of the pandemic. In China, we are still being careful
to prevent the spread; moreover, we are doing our best to provide maximum support to people all over the world. Two
weeks ago, we donated protective materials worth 100,000 yuan to the Canadian Association of Traditional Chinese
Medicine to help their medical staff. In view of the various ways that different countries are adopting to deal with the
epidemic, I think the pandemic will have an impact on our life and work for a long time this year. I hope that people

around the world will abandon their differences and unite to fight the pandemic together.

An opinion on the above paper (Japanese translation : Ryusuke Oishi): The story of Ms Shi (the medical worker who
dealt with the Covid-19 epidemic in China) is specific and the threat of Covid-19 comes through in the content. As a
result of taking rigorous measures to fight Covid-19, I believe that the epidemic in China is finally coming to an end.
Japan is currently in the midst of a pandemic and hopefully, the cooperation of the people will end the pandemic. Finally,

I am thankful for the opportunity to translate Ms Shi’s manuscript into Japanese in addition to writing this manuscript.

Correspondence to: Haixia Shi

Department of Traditional Chinese Medicine,
Shanghai Ninth People’s Hospital, Shanghai Jiatong
University School of Medicine, Shanghai, P.R. China
e-mail: haixia.0101 @163 .com
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Stress from the new coronal virus and my fun research life

Li Xiao
The Nippon Dental University, School of Life Dentistry
at Tokyo, Department of Pharmacology, Tokyo, Japan

Since January 2020, information about the new corona virus over flowed in the Chinese SNS. On WeChat, the
frequently showed up words were [Wuhan], [SARS-CoV-2], [COVID-19], [Li Wenliang], [Total confirmed], [Total
deaths]. Scientific articles were published on the TOP journals, such as [New England of Medicine], [The Lancet],
[Nature]. Day by day, I was surrounded by this kind of information on WeChat. This became a high stress to me. As
a researcher, I want to know what kind of disease COVID-19 is. Is there any cure for it? How does the virus infect
humans? I also felt on urge to help the society by using my research and my knowledge. At that time (meddle of
February), although there were many published papers about COVID-19 in English and Chinese, Japanese papers were
very few because less than 100 patients were confirmed in Japan. So, I thought that if I write a review paper in Japanese
that may give the doctors in Japan useful information. Then I did it within 3 days. I submitted my review paper [New
information about COVID-19 and efficient traditional Chinese medicine] to the New Food Industry. The editor in chief
responded very quickly. As a result, my paper was published on New Food Industry as a special addition.

Later on, COVID-19 in China was under control. But it has spread all over the world. News about this also became
stress to me. I wanted to know how this virus caused patients to become severely sick. I started to check the antibody of
this virus, ACE2. Although I couldn’t do the experiments about the virus, it is very interesting to know other researchers’
work. I studied many research about ACE2 and SARS-CoV-2, and learned a lot. Then I wrote my second review paper
about COVID-19 [ACE2: The key molecule for understanding the pathophysiology of severe and critical conditions of
COVID-19: demon or angel?] within two weeks. This paper was published on an international journal Viruses [https://
doi.org/10.3390/v12050491] At the same time, the shortage of mask became severe worldwide. People cannot get masks
even at much higher prices.

Japanese are very good at making things. There are many methods online to teach people how to make masks on the
Japanese website. I also started to make masks for my family and myself. But, I didn't know the materials I use are safe
or not, and if they can prevent the virus infection. To solve these problems, I started the research about masks on the
weekend before the Tokyo quarantine time began. I did a lot of experiments when I was at my university during the
limited time. I also did experiments at home by using simple equipment.

Now I organized this research data, wrote a paper, and submitted it to this journal. When I was doing the above-
mentioned research, I felt that my research may help people in the world to fight the disease. I also learned a lot of
new knowledge. This made me very happy. Honestly, I did not like writing papers before though I always like to do
experiments. However, because of this pandemic, writing papers became fun work and released my stress. My family
also strongly supports my research. My husband checked English mistakes in my paper and listened to my research
plans patiently. My children told me [Mommy, go save the world. We will help you]. They helped me to do the mask

experiments. My oldest child (9 years old) read this paper and fixed the grammatical mistakes in English.

Correspondence to: Li Xiao
The Nippon Dental University, School of Life Dentistry at Tokyo,
Department of Pharmacology, Tokyo, Japan

e-mail: xiaoli@tky.ndu.ac.jp
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How pandemic affect our life and how to deal with it?

Rene Garcia-Contreras

Unidad Ledn, Universidad Nacional Auténoma de México (UNAM)

A wave of different informative emails and pamphlets inundated most of the universities encouraging good hygiene
practices due to the COVID-19 infection which born in December 2019 in Wuhan, China. Suddenly a few days later on
March 16th the Mexican government informed that the non-essential activities in Mexico should be stopped including
the university activities and research to reduce the possible cases of COVID-19 and keep the social distances until April
20th. We were informed and mandatory ‘“Home-office” work policies would be implemented in National Autonomous
University of Mexico (UNAM). Before isolation, I started to cryopreserve all the cell cultures, disconnect the microscope
and laboratory equipment and go to isolate in my home. I had not expected my work life on campus to stop so suddenly.

Within a few days of learning that I would be working at home with online seminar, class and projects for at least 6
weeks (In the best of case). I found out that different conference I was planning to attend in April and May was canceled.
Not only I was going to miss my work environment, but also [ was going to lose a great opportunity to meet researchers,
share ideas, and present my work. The “home-office” surprise me, I can talk with different students and researchers
about specific topic discussing and generating new ideas for research when we will come back to the laboratories. [ have
found that online courses (Figure) and continue education in different platforms such as Coursera are so helpful for
learning about new lab techniques and identifying researchers whom I might be able to collaborate with in the future.

I now realize that I am part of a global research community that can thrive online. I have been spending my time
working to write scientific papers, assay, science divulgation with different online seminars, read book, enhance
my culinary skills, play with my children, Juliet and Isaac, among different activities that home needed such as keep
my garden (Influenced by oriental style, Picture) clean because there I found myself relaxed and encouraged to be
concentrated in the activities, savoring the isolation feeling.

Also, me and other colleagues started an altruistic activities as part of a big UNAM'’s project from different campus
with the fabrication, build-up and implementation of different medical supplies such as automatic respiratory valves,
isolation cabinets and googles or face protectors (https://twitter.com/enesunamleon/status/1253456482840043520
?s=21). We sterilize and packet it to send to different hospitals and clinic winch need. We are using 3d printing or
other materials of our laboratory. We build a mini-laboratory in our home to help and afront the demand of COVID-19
cases in Mexico because the increasing became high and high daily and the social distance will be extent until June
1st. Sometimes the isolation became so frustrating, but it is also is an opportunity to rethink how we interact with one

another, in ways that will benefit the scientific community in the long term.

Note. I first met Rene during his first short visit to Meikai University, as an exchange student of Universidad
Autonoma del Estado de Mexico (UAEM). Thereafter, he stayed for 6 months twice in my laboratory to get the master
and doctor-degrees. His has published his extensive metabolomic study of augmentation of inflammation by of TiO,
nanoparticle in Biomaterials. Thig great academic achievement led to his appointment as a professor in Universidad

Nacional Auténoma de México (UNAM) (Japanese translation: HIroshi Sakagami).

Correspondence to: Prof. Rene Garcia-Contreras
Laboratorio de Investigacién Interdisciplinaria, Area de Nanoestructuras y Biomateriales,
Escuela Nacional de Estudios Superiores Unidad Le6n, Ledn, México. e-mail: dentist.garcia@ gmail.com
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How this pandemic has affected
our lives and how we can deal with it

Alejandro Mena Acra
Autonomus University of the State of Mexico (UAEM)

In Mexico, as in most countries, COVID-19 has already exerted
a wide-ranging impact on the way society functions. It has
comprehensively influenced human activities, from our daily lives
to our national economies.

Being confined to homes has affected numerous aspects of
our daily lives that used to involve face-to-face contact between
people. These interactions have been moved to cyberspace in the
form of Internet-based work and socialising.

As an educator, online lessons are now my primary means of

teaching. I am compelled to devise new ways of using web-based

technology to ensure learning for my students: allowing them to

Alejandro Mena Acra, Home Lecture

learn from home and encouraging more students to simultaneously

take the same class so they can interact, albeit remotely. The pandemic has forced teachers to explore discrete
techniques and skills, especially the art of motivating students. I must continuously think of new ways of developing
my students’ interests and their passion for knowledge to keep them learning even when they are outside the classroom.
Unfortunately, it is impossible to teach certain disciplines remotely through the Internet and some experiential courses
must be conducted in person.

Broadcasting online was already a popular social activity. However, I had never expected it to become the primary
mode of content consumption. As a result of the global pandemic, streaming movies and live concerts at home,
conducting online meetings, attending courses on the web, availing of home-delivered food and other shopping facilities
have become integral aspects of our daily activities. The popularity, convenience, comfort and most of all, the aura of
safety this remote mode offers us may sustain its primacy for the foreseeable future.

Most of us text, email and speak on the phone every day. Lately, these channels have become our only means of
communication. However, these media tend to eliminate a large aspect of human interaction that is based on the
observation of non-verbal indicators such as body language and
facial expressions. Such limitations pose a new challenge to human
communication. Phones and computers remain our only recourses
for connecting with each other. Of course, we can use live-share
video, but the effectiveness of this tool depends largely on the
connectivity and connection speeds available.

We live in an age in which information and connections
are immediately accessible anytime, anywhere and through a
multitude of devices. However, we have now finally understood
and confirmed that the Internet is an essential tool and not

a luxury. The limited means of communication and human

connection we have left in this pandemic lockdown, whether

Los Portales, Toluca City Downtown
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online learning, streaming or telecommuting, are all
technologies available to us because of the Internet.
Unfortunately, for all these methods of communication
to be appropriately deployed, a network that can sustain
the required bandwidth for all this activity is mandatory.
For many Mexicans, the Internet infrastructure is severely
lacking for varied reasons. The government and private
enterprises must, therefore, expend immense amounts of
money on extending home network coverage to millions
of people at an affordable cost. The question is, is this
expenditure feasible?

Regrettably, these drastic changes to our lifestyles
are likely to remain with us for a while to come. Some
businesses will prosper during the current crisis; others will
suffer significant losses. Some individuals may benefit; many
others will probably incur losses. Luckily, most of us can still
connect, work and communicate owing to our information

networks.

An opinion on the above paper (Japanese translation :
Ryusuke Oishi): The Covid-19 pandemic has significantly
impacted our daily lives. As Mr Alejandro Amena Acra
said, the primary educational tool has changed from face-
to-face lessons to online lessons, and teachers are required
to have skills to deal with such change. Moreover, the
infrastructure of internet networks varies greatly from
country to country, which is also an issue for the future.
In Japan, educational institutions such as universities are
required to take similar measures. Lastly, I am grateful for
the opportunity to write this manuscript as well as take

charge of translating Mr Acra’s manuscript into Japanese.

Correspondence to: Alejandro Mena Acra
Laboratorio de Investigacion Interdisciplinaria,
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Impact and overview of the pandemic in Mexico

Angel David Paulino-Gonzalez

Dental Science, National Autonomous University of Mexico

The outbreak of pandemic has brought with it very complex situations for Mexico of an academic, social, political and
economic nature. In the first days the people had a more skeptical view of the situation and even a part of the population
did not follow basic sanitary measures or physical distancing, however, in recent days there has been more union and
collaboration of the population to follow the instructions.

Through the days, the apparent calm that was perceived has been transformed into more uncertainty about what will
happen in many aspects of daily life. Many activities stopped and that generated a lot of stress and anxiety, especially in
the poorest families, this situation has also exhibited the great economic inequality that has existed in our country for years.
People try to adapt to new ways to carry out their activities, they have tried to establish protocols to prevent the spread of
the disease, but sometimes the available resources are insufficient, however, despite this, the number of confirmed cases has
not exponential growth, for now.

On the other hand, the educational system copes great challenges to reorganize its activities and most students of all
degrees look forward to return to classrooms, laboratories and daily routines. This sanitary emergency has also caused
the younger population to want to be with their friends face to face and not only by video calls or social networks, many
have adopted self-reflection positions on their behavior, but also many people have gone through periods and feelings of
disbelief, fear, wrath or aggressiveness.

For the first time in the history of our country, a distance education program was established. However, multiple voices
have expressed that they miss traditional education in a classroom based on the irreplaceable closeness between students
and teachers. This is an important lesson in a so accelerated world.

Different geographical and sociodemographic conditions result in that the epidemic is now mostly concentrated in
the country's largest cities, in fact, it is expected that "stay at home" will last two months more in the areas of greatest
contagion.

Many people look for many ways to minimize the stressful atmosphere. Some useful ways are the followings: keep
sleeping and waking times, if it is necessary to avoid overexposure to the news, establish relaxation periods and do
breathing exercises, writing down the feelings is also very useful. Develop new skills to keep the mind busy is another
activity that contributes to adequate mental health. Spending time doing mental exercises just like do puzzles, play chess,
body push-ups, or read a book and listen our favorite music style helps us make time go faster. One important part is gone
on ahead or develop healthy eating habits, avoid as possible consuming diets high in carbohydrates, sugars or energy
drinks.

Finally, I think that it is an opportunity for more people in Mexico to give importance to their physical and mental health
and also more people to show greater empathy, collaborative spirit, solidarity, gratitude and discipline to get away this
situation. Because only together we can strengthen ourselves, thereby the right now stage and future prospects may be

better, seeking the common benefit as a goal.

Figures description: Some representative streets and sites such as the historic center of Mexico City, typically with a high
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flow of people, now appear almost empty. Although warning signs were put up to prevent people from using parks, some

ignored them. The cleaning staff has been one of the groups that has contributed to maintaining order.

Note: The first author stayed in my laboratory from February to April, 2019, as a first master-course graduate student of
professor Rene (see his article in this special issue), who also had stayed for 6 months twice in my laboratory as master's
and doctoral programs of UNAM, one of sister universities of Meikai University School of Dentistry. We pray that the
exchange between Japan and Mexico will contribute to deterring the spread of coronavirus infection and to the academic

and economic development of both countries. (Japanese translation: Hiroshi Sakagami)
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The World has changed very fast and drastically during the past couple of months. No one would have thought or
predicted the scope and greatness of this pandemic that the World is affected with. Many routines are changed, new laws
are introduced, economies are on the brink of paralysis, the form of most basic human interactions are changed, staying
at home has become the main activity for the majority, and new thoughts are occupying the minds of people of Earth.
This makes us think of the word “plan”. The thought that whether future can be planned? Are we at all in control of our
plans when a simple, minute, uninvited virus can change it all? Is the “best plan” the good old “no plan”?

But perhaps, one of the most interesting observation during this pandemic is the ability of the human race to adapt. A
strong survival trait that has brought human beings to this date after years of evolution. The power of adapting to a new,
alien environment, in order to continue the process of life. Similarly, today, during the COVID-19 pandemic, different
societies and countries have introduced different measures to cope and adapt with this new, unexpected situation. As a
citizen of the city of Turku, in Finland, and as a university staff at the University of Turku, I will highlight a few of these
adaptations in this short text.

Finland stands on top of most educational systems of the World. Education is free for every individual and on top
of that, students get monthly allowance from the government to live, pay their rent and fill their stomachs, in order to
have a peace of mind that will help them focus on their studies. In addition, many services in the society, including food
and restaurants, are discounted for students. Every university has multiple high-quality restaurants that serve healthy,
nutritious food at a cheap price to the students. Each university restaurant serves a lot of options, including gluten-free
and vegan for example, to satisfy different interests and needs of different students. The menus are published on a daily
basis on a website, where students can choose what to eat and which restaurant to attend. For instance, at the university
of Turku, students only pay €2.60 for a meal that is normally priced at €7.80. The cost of €2.60 is extremely cheap in
an expensive country like Finland, were buying raw ingredients to cook a single meal at home can easily cost around
€6. Therefore, many university students are totally dependent on the university restaurants as their source of nutrition.

The restrictions to control the COVID-19 spread in Finland were introduced at different stages. Initially, all gatherings
were banned, people were instructed to stay at home, and educational institutions were closed. With the help of a strong
online-service infrastructure of Finland, all education continued on online platforms. This greatly helped continuing
the learning process of different students at different levels. University staff have constant online meetings to ensure
this strange academic year comes to a smooth ending and all exams will take place and senior students can graduate on
time. Moreover, restaurants that had remained open initially, were ordered to close or to only serve “take-away” after
a second wave of instructions. This new order would have directly affected the life of university-restaurant-dependent
students. However, the university restaurants quickly adapted and introduced new hygiene procedures for the customers
and facilitated easy take-away options that students can purchase and take home. The restaurants have introduced new
measures to ensure cleaning and disinfecting the hands of student customers and also to enhance their distancing while
taking food. Furthermore, the restaurants also introduced food-trucks. Food-trucks loaded with pre-packed foods keep
visiting different student housing units, making it easier for students to access and purchase their food, at the comfort

of just going to their backyard. Nowadays, despite the stressful and uncertain situation resulting from COVID-19
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pandemic, and because of the university restaurants that adapted to it, students in Turku still have the peace of mind and
filled stomachs to concentrate as much on their studies. This ignites a new thought. If our plans fail, we still adapt, and

life continues.

Note. I first met Dr. Khalil when I studied as a senior researcher at the Institute of Dentistry, University of Turku,
Finland in 2014. Personally it was indeed a very interesting experience to share our Japanese culture with other
international colleagues. One thing that made me extremely proud is when Dr. Khalil once said to me "Kobayashi-
Sensei, because of you I love Japan!". All I can say that I enjoyed my time in Turku with him. I feel we can crank up

each other’s enthusiasm. I'm sure that our friendship will last forever (Masahiko Kobayashi).
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Not even in our worst nightmares we would have imagined that such a crazy time would come when the whole world
goes on pause until further noticed.

People who lived through the world war II probably have lived through extremely difficult times but for our
generations | believe nothing could be compared to this unwelcome pandemic. It is very true when this virus is been
prescribed as "the invisible enemy" because this very tiny creature can be very devastating not only to people health and
well-being but to the entire global economy. This virus does not see colors, religions, nationalities, poor or rich, young
or old, etc!

Personally speaking it has been very stressful time as my wife and I are waiting for our very first baby to shine
our lives in May 2020. When we watch the news and see how the health system being overwhelmed with COVID
19 patients, we only hope to wake up one day holding our lovely daughter between our arms in a perfectly healthy
conditions.

Professionally speaking, the virus has left me with so many future insecurities. Knowing for a fact that my profession
being a dentist is considered one of the riskiest jobs in the world, if not the riskiest one, leaves me wondering that only a
miracle could carry me through this pandemic without being hit with this so called enemy. Looking forward, in all truth,
I can see many dentists making a very big life-changing decision by steering their career away from clinical work and as
a matter of fact many of my dental friends worldwide are considering quitting dentistry permanently.

We all know by now that this virus is not a normal flu and the world will never be the same again. The term "post-
corona" will be used often and often for generations to come similar to the Spanish flu that devastated the world a
century ago. The only difference between this pandemic and the Spanish flu is the social media influence and better
network communications that have helped spread the word of maintaining proper hygiene practices and social
distancing.

Life during Coronavirus here in the USA is no different than the rest of the world where people were ordered to stay-
at-home and to only leave home to obtain life essentials. We are hoping and praying that the extreme social distancing
will prove effective to slow the spread of this illness and that life in USA will be back to normal soon. Also we are
fortunate to be living in country with strong economy that allowed the government to approve a big financial stimulus of
more than 2 trillion dollars where any citizen with an income of less than $75,000 per year would get a check of $1,200
in addition to $500 for each child. This has helped keeping the economy afloat for at least few months. Furthermore, any
COVID19 patient shall not be worried about paying his healthcare bill.

Regarding operation at my school - School of Dentistry at Virginia Commonwealth University - is almost in complete
shutdown where only the dean and his assistants are at work following strict guidelines imposed by the State of Virginia.
The state has ordered since mid March a Stay-at-Home order until June 10th. The situation is a very dynamic and it is
hard to believe that the school can go back to normal operation any time before that set date, in fact we are expecting
the situation to remain until the beginning of the new academic year which is end of July. Luckily the senior students
are almost done with the school requirements and their graduation in May should go as planned. Regarding the rest

of students, the plan is to complete all didactic teaching using online teaching as per the original schedule and this
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will allow us to focus on lab and clinical sessions upon returning to work during summer time if possible. The rest of
university is planning to complete the semester completely remotely and even the are going to hold a virtual graduation
ceremony for the entire university graduates. Lastly any dental emergency is been taken care of at the university hospital
by dental surgeons and a hospital General Dentist.

In difficult times, people should look to the half full of the glass, we understand that giving up on social activities has
its toll on our mental well-being but we all know for sure that this could be much worse if today's world had no internet
and telecommunication networks. Online shopping is a gift sent from the sky and we were lucky to have brave people
on the frontlines working hard to make sure no single human being die from hunger and that most of our daily needs can
be easily met.

Also the world has never been more united against a single common enemy and the environment has never been in a
better shape. Seeing people helping each other to pass through this has made me believe that there will be a light at the
end of the tunnel. The world was going at a very high pace and this pandemic was like a wake-up call that we should not

forget about the main principles of being alive which is sharing love, care and respect with all mankind.

This is a test for whole humanity and we are certainly going to get through this stronger and united towards one

common goal which is a better planet for our generation and generations to come.

Note. I first met Dr. Aous when I studied as a research scientist at the Institute of Dentistry, University of Turku, Finland
in 2013. He made me an international-minded person and broadened my global horizon. He always gives me the great
opportunities to do collaborative research that leads to scientific presentations in international conferences. I feel we can
crank up each other’s enthusiasm. I'm very certain that our friendship will last forever (Japanese translation: Masahiko
Kobayashi).
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