R K SR BE S A T
Meikai University Research Institute of Odontology (M-RIO)
M-RIO £l|37 545 /& s
(2017.4.1~2022.3.31)

KRG () ALFEER LTk a®nr s

FAHERBOTRE /165t T L T AIHADIEREIC
BANLOME DOERE & HIg L T

Wt - 2ax W b
DI S G PPN S
bF 58 M B W E

BEON

il

|

2022 =3 H



N PN e R R EE S A

Meikai University Research Institute of Odontology (M-RIO)

M-RIORIiL 5 R =5

RAEY (£F) PEFERLELESYHI L ORKREDT
Bi/ia. ELTABOREICRIOMEDRRZHELT

s O0EVEESF

o, B- B3 | > FEF £ apste
pen i QSAR#EHT
£ 357% X &R 0O— L
ﬁiﬁg RAEROFMEA mmvﬁ?njp—ﬂm
ys=v OE&REO T - & THRE—22
75F%/4F BEEHS *;EE“‘T%;—
7aky - odns T ﬁHSV:fﬁ
s FPYFI—UY :
i =
Hyperthermia I Ik ZZ K
[ EFEIE |
i FPropofis ry %
[ ‘( > Contend. 15$:ut‘(

2 oot L

Fy

U

HEE  MASHOEOR  STHHE  T2374vr UAS SO 2

2022 £ 3 A



WA S BHE AR S P ERTAISL 5 JAFIC Tz~ T

FRIEAWERT: HER WH %

Z O, HERFEEEEFR AT OAIN 5 BEEZDZNE LI ERIZED T
EOTENWET, £ INETORIEE LTOAINE 5 JBFEZEEAZTHTLTWEEEAR
M STEBY £47,

Wb RS, BTt S SR 0 B O AT AR 2 Bk . TR S B R R
AFZERT) (M-RIO) #3rb BiF i, R 7=/ —/LOBEREZE &S OME 2 & FI
Mk - BEINTWDZ EICEBMOEZE L TROAETA, £z, 20 5 £/, —20
RERWPEEZEZTONTCLEHBELTEBVES, —2IiF, 77R /4 REKIZEENDS 7 =
FBUOFEEROFIND . BEFOFLBAAE i LT, IZIE RO D ER A9 5 5
WEEEA LN E, FI7F 7 A MEtEodbwba e alasnicZ &, &9 —DiF,
7= FHIET YIRS, V7= AR VRN, BRI T A L A O G A TE R
SHLHZEERAINTZETT, TNHDOIAIT, AENADIFES, YK ORIEIC
HHTHZERMfBENET,

BUE, B RFHIFHEATEBY T &, BBEICHT 227+ — MR RE 250,
HESCE T T H_EHEER TMOAIH] ThARIEEIN H21fThbh T b E 5
flz LT £9, AINZE T HE=RSAHERMT 2 L 012 ok, AIEofsTdd R
IR LV EEFS R L, REOSHEEZRBEL N 2L BDRUIEERESTEY
F7, HEBRKFHEREZREIIEATIL, RoEWEnE LT, ERZLTEHF{DOAL D
AR L BNRNEDTZOIZ, WEHEFOWEZBE L THEMML T bW E WS Z & TF,
MR F O FEHEE DO FEL & 72 > T, REREROWIROKEL F O, FHEIZIT) —F~
A > ROBER A, ZEICIIFEE2BE L CORCEREZXK > TUELWEBWET,

IR LATEMIEE b 4 420 HAHEZMIEIT S L UIEDRNWKRFEL 2> TEE
T Wb READ TS L M-RIO Dfx O ZREEZITELTED £,



A R S i B E SE R S T FERTAISL 5 FA4F 2 - C

T PR LR

BB ESEAZI AT, MR S 0 B O Ff A IR WAL . BV R R
R AT (M-RIO)Z B S TWeEEESELEZ B L P E3, 2018 4 7 HITIL,
Bitzd 5 3 K% (BERT: - S KRT - HAREERTRT) OFRMEED . HE-FRE
B O EFER AT OEHEW E RS2 Uk L, W ESE4EIE. M-RIO BHERLARTZN G, Bk
REFLORFEFFREHLED TEONE L- L, &I T, BAERE S KL o HFHF
ZHEDTELIL, 20 3 REBELZHELMLL TN TEY £, 612, FHO
IRFR B D RZFPE A D FLRm L OIS, HE ORISR E T, iR FHRFH O
DICTRNENTWNADZ EIZH L TOLBEGH L TR £,

A M K 52t Bl [ 248 B BF 22 PT 1L 9555 44 & Meikai University Research Institute of
Odontology & 5\, IEFAE M-RIO (=4 - UA) &L TWET, wRESRIIMZEEmICK L
CTHEOENMBIIZ D 72N L RER S TR £ Lk, 2EIC 29 RFWEFEE - wRK
FNBHDETH, IFLEAEOMBITRFESCKFFETEMBMINTEY 70106, HRIESZ
ERLV~VHDLWIIANBH L~V TRIT 2 X9 eflfkiZ7e o 72l T,

MR RFZ 2D, [RI2BIZTE D& | Ak T 59T ERSSABHDOIY ) HAFFER
BERELIZWE WS Z T, £773 Research Institute & S TW=72W=blf T4, %
LT, TOHICHBHEZOEFEZ AT EV S Z & T of Odontology & L% L7,
HHEEEDOKRFEMIEOED FIZHTIEEZIFNRX—RIHDHILIFEIETLH T
g

ST, WEERALEXR, TV 7= T, &k, V7=, V=0 2250
MRS, A VP k0 b KU A NV ADOBRBMICREIL TS 2RO L
Too HRIZ, V7= AR CERIE, HIVIBRIED AZT OMEEZHE & XX FEDOH 7 A /L A
EMEEZ R LUET, OPEHERICRB T DU V=% 5K (dectin-2) OFBUZBT D050 I,
Wi Atk APSERBIGERICBIT AU 7= O%ENL, dectin-2 DFELIEMALOBFZEIC
FOHALDIC> TIT AREME D H Y £77, DFEREN R < Z2dud, FREE ORI CLEM
REMIXT AR b RES 2D EBNVET,

WERAICE INE LT, BEICEESNSFERICITIE 22 EREZHHFLTEBY £,



B~ OKEHEHLE DT

M-RIO #F4ET & wE 7z

1997 42, BEAIRS: 7 & BE R 57 o 70 o AR 22 0 B AR R (<2017 ) & L TEMEL T

20 F Lo, MEp, P LAY (EPIERER) OME=EN, 2 e 3 BoKHEL
HHEL W), [ RET LR, SAEBEREESTSEO ZREICL Y, BEXAAEEL
Wik L TWelZ& KH2E=EL2 22 E2 B LE Lz, 1999 Fi2, = HER TSR
(BIAE#AR) O ZhE, £ L Clord TR (BRENatt B ARAESEFIEHT) oMK 7 2308
2k v, pEFEEONSEE (Meikai Pharmaco-Medical Laboratory, MPL) % £l X415
ZENTEE Lz, WK, SRS R AEWMZERT, —EREE L O LEMEICL Y,
201310 HiZ/ v ¥ & % FFECE, REELIFLET,

2017 4 A, EHERSR, 2R PEAIETREO ZTEREIC XD . s
FIHE S48 A 72T (Meikai University Research Institute of Odontology) 23AI3Z S vk L7,
LIHFRICED, M-RIO &% SHE Lic, 20184 7 AICiX, BiEd 5 3 K% (W - Ik
P« BARERB KT OFE - WFIEE) ORI O 1 E D3 ks SAvE Lz, W
KL OIFEFRIC LY . DR BRI k3 2 PUEETE O @7 v U FE R,
T AL UFHER, oA N CEPARSIVE Ls, b, M HUEAl & Lt
LT, EFTZ7F A MO 2 B EDNMRNODBFHE T, £72, BARE
FRRERT & ORSTIEE OB O LS E Lz, 7~V E T LD Y i
W, V7= AR CERRNBREEINC T A VZA BRI T S 2 LN R AU, BE A HIBE g
OAFEMENAE T E LT,

BV R SRIE. BEASOE LN RIERE A BEBEORWE ZATY, FALHL L, FHEOHEHK
FTIE, BOBSASAUMMOR T E ET, HFEHDOE 5 — oD NIT, DEEREAZUGEL,
EHORBREZLETEXLZ LT, BRIZITHEY DL~ — T —BHFEELTEY,
BRx I gM, RN, AR—=Y BEHOMRZHETHZ LN TEET, M-RIO (ITiF,
1R B REFRSEAEDN . SFEO 1 AR, AHELEANNDY | BIE34 TEEL TE
DET, Elz, KADIE, HREBREDNOHBEE LENMDY 4 41220 EST, &
%, 4 4T, SCRP Z HIF M AEDIRE, £ LT, REFASEIKDIEAET OBFFEZ /S
I T T L, KRFEREEELEL TITE WS B -TEY £7,

KEAEEE, M-RIO © 5 EMOEBOTETT, NETOEBHZEY R, KDOAF
O FIAED LTI L BoTH Y 4, MRIO ICH LT, WAL KT, A> oK
WEF, A% D, DB CHEOIEY. T BEVE L R ET,

WHDIZRY E LR, BRSO I L 252 O SREE L LIALTEY £,

2022 43 H



M-RIO g&j@%%{%k /zﬁé% ............................................................................ 1
%?@jﬁ .................................................................................................. 4
2.1. (Hg) k%ﬂé#@m T e e e e e e e 4
22, (BR) TTE S o« SR LS/ g L ettt 7
2.3. EK%HA& (Hg) .................................................................................... 8
2.4. j(jq@{l;;‘ﬁz (Hg) .................................................................................. 10
2.5. (Hg) AL AIMIP ettt et 12
2.6. EIKQEIEI%;EE (Hg) ............................................................................ 12
2.7, =AESK (Hg) .................................................................................. 14
.p:mﬂ: MRS & D @jﬁ .............................................................................. 15
3.1. i)ﬁ@j(j(% ........................................................................................ 15
32. H jg@}%g%*?j@—%‘» ............................................................................... 20
3.3. Hﬂ/ﬁ;‘f‘gﬂ»j{? ..................................................................................... 20
34 . 80< U 7 R o BRI Iz e 21
35 Iﬁu_lj(h%‘» ........................................................................................... 21
3.6 ﬁﬁ;@éﬂ,k% ..................................................................................... 21
37 ﬁf?‘:ﬁ%ﬂ*j(% ..................................................................................... 22
3.8. BT I:ﬂ,j(% ..................................................................................... 22
.%bﬂi RS & @@jﬁ .............................................................................. 23
A1, T H R )L 7 RKE (RJLTI) e 23
42 A B F 2T L RKF (jjj—g) ............................................................. 24
4.3. J:(@;E@j('? (|:|:|) ......................................................................... 24
44ﬂ—¢/1§‘/j($ (~1j—17¢/77§ If\'}?) ...................................................... 24
4.5 7 AR U —TREF (@77917;!\:%']) .......................................... 24
HEIB AR & D H S - 26
S BERE 3K (WK + FARBEIERIE R « SRR oo 26
5_2_?@%—3’\,,\7‘//\"7\)(7—“47?‘/&_ .......................................................... 290
5.3, /N LBT R /J‘U—IET%E%B%:/E\\ EOERG U IROF v 30
54. @(@%ﬂ ........................................................................................... 30
55. Hjﬁﬁﬁ: .............................................................................................. 31
;I:J/_;E)%%kv[z‘/y_*%fg ........................................................................... 32
;%T T e 33

%%{%\3 ................................................................................................ 34



1. M-RIO XL DFIE LT E

1999 4. BA¥E R F o FEE NI PE S IL R 28 i g% & L T, Meikai Pharmaco-Medical
Laboratory (MPL)Ni% {8 S, BNEX~OEEF LB LEZ THEFERICK T IR 7
x /) —/VOIREESR L ICHICEET 2878 23Bilhs S 72 (MPL BIiL 18 SR EE).

2017 5=, MPL O%fkE LT, #EHEFFAMFIEHT(Meikai University Research Institute of
Odontology, M-RIO, ZHH|—"FRIZ XV )RS 7z, M-RIO (3 K% - WF5ERT - 1
FLmHEE L, KRG 0 ABEEE 20 - AR - SRl U SEEEEM, REETEMEE R,
TERBF 2 6202 LT, IBRBIRFRESTINIMME Z AT 52 L2 B L T 5,
HUE, 5 ODEFEDOEFENTE 2k - RS ETVD,

BT A3KF (BABKF - WHEKF BEAERMFKEF) LOESE

XU rD~<T Y THME I L7z Anticancer Research O [EFEF23(1990 H)IZ 3V CTHHYA
BRRFZORERSE (7= FTVUFEEROAKAHK) cEsEFle, Z0F 41 L
TiX, FEOHREENT A VR AEDPDT RN EHAThHoTe, 4 N\HOT—7 0
AREoEA, BER, ZFREERECE, ==Y 7 —% Z—H# Lo, BIERF M FEICE
EL, Fl, RFEEELETFE (B ARY) 2R L < T 2300 KPS OIEKFE O
WHESE e (7~ U VBB, a0 B RNEIFT R UBEEROAKER) ITBREICFE T, Y
BE, AKEICAE. WHEACA. ARERINAE (778 74 ROBEE - BE) 13, HEICH-T-
IR TERT OBESER 0 1 A A 7 2 Gl E O EAT > T\, AL, & hARE
i RS AR DR EME ORIEZ Y T 5 Z LIt o T,

Y RXREES = .
— IMMmMoc
15 i Sl 0
Anticancer 1997 o *5520'0? )
Res#x 2002 __
1990 - FRE oL KkS
Rl YRAF 2T RE
P 2002 2003
///
//
' i
B s R e s . 1ER A
BEEAY 2002 BARESS 2010 s
" BARNASE  OAERNEAY
.
S

AINEDHERR BE=RasE
2002 2013 =55
RARSE 2021
2007




HiREsH (2019) =R-EHELE (SEHF 2019) /DIIFEE(2019)  HEREER01S)

WV KPR O EERPSEAE L BRAAE (7 e U FHEROEHAR) . B O R

I (B LEMEE (TXLvr - baRe U FEROAHERR) . A
WREFTEE ChoTm T ADF 27 Ry (T H) @ Dimmock Hf(o,p-AEaF07 - ihiE
IROAREA L), Dimmock OH[FHFIEE CTH 72T ¥ b7 K% (hva) @ Gul #fz
(o,B-Afafnsr b FFER, ALK TINR) EadRd b6 &ileolz, HARME S
T, AREHEFIEAED O IRER R FOMIRDE IR (O FHuEMRT) 2/ L T
P& REETEMAB O N AN A Z — F LIz, LT, 7 BEVBFEAkE o p-R
o M B EOFRIC, v N AOPERY ERE MRS S W EESEIRE A R T ME NS D &
R LT,

i HOmE) Cff o IR BRI, RO THo72, T E T, W KREEEIH OZE KT
e, ARRE—BREAESE A, £ L CHAERB ZRZOHRARE B FEmE, /NMIHhER
oA LR A AR T, W RIS O R RERR A L L, IR A v NS ETR R E
BERMERRD ) Vv~ ofs (EET DB OBEREFIEE) Clma 137,

2019 4% 3 H 20 HICHIMERF M 755 3 2= C, H—-HHEOa 7 Aa@EslET 52 &
(272 oz, ZIMEIL, WRE ERRRRRO 5 K% (WK, WVE KT, HARERB R,
BEERRT, JOERKT) ., BARERRFZORAET L A aE ML ARKRFOKR
A TH o T2,

2021 4F 4 A0 HlE, REFGATIEUEZSRZ )Y M-RIO D A /83— 2V | 2022 4 1 A0
X, BA = RRERAS oM BESANDIREN LR & LT, RIS MLTW5, 4 H
NHIE, HRERI RO HBE —ED MDY 44127325,



EEIRBESI-TIRE DA

STANEE 2GS, BIEEHREBE &8 (M) HEAXRE
2016  HiRZEGES (BR) AARBLE 1,000,000 X¥F #
MRETE =HEE () 600,000 KLt %=
MR LTS (BR) RAAEYRIERAT 2,000,000 kLt %=
2017  HIRZFES (¥R) RANEYHZCRR 1,100,000 Ikt %=
MRETE BA=SREE (1) 1,000,000 kRt %=
BRRAE TEA-aA-—FL— 3 () 400,000 Rkt %=
2018  HMiRZEES RARBE (k) 500,000 X%F #
preas s D TEA-OA-—RL— 3> () 400,000 Rkt #=
2019 HIRZFES (¥R) RANEHHIZRR 1,000,000 Rt %=
MREEE RARBE (k) 300,000 X%F #
BRRAE TEA-aA-—FL— 3 () 400,000 Rkt %=
[ERFE (#) a-Lamp 120,000 |/ E =
2020 #AERZEFEE KRB (BR) 500,000 X% #
MRETEE (BR) RIEHERR 1,000,000 /Kt #=
preas s D TEA-aA-—RL— 3> (K) 400,000 Rkt #=
2021  HERARE HASIE (%) 500,000 KLt %=
MR LTS RARBE (k) 1,000,000 X¥F #
BRRAE TEA-aA-—FL— 3 () 400,000 Rkt %=

Sl 9,020,000

¢

o bR (WFARRKRE). LHEW, S —. BEARBIL, WITFEL WHESHE) . ¥kl 3-25
V7 0 VBB DEEIRRESE & U C o RHEMEIC BT D SLpERF e, BUIRAFSE(C). 16K11519, 2016-
04-01~2019-03-31

o IR bZ (WFZERFEH). HWEE—. REE., LHEMR., ®EE -, MIREEL (OHEIFEE). A
AT 5 7 v € BRI OfFF] . HEARAFZE(C). 20K09885, 2020-04-01~2023-03-
31

® JRENUL (WFFERFE) . RER, REED (HHEFRE). 1SRk 2 EEEIRPERMEAR 2 H
TenAg R—H— I T L B IR EEANEE OB, IR (B). 20H03893, 2020-04-01~2023-03-31




2. EPEE
21. kXSt KNEYAEFR

FH L R50EELEAL2018 B EE S RHE2018

7 < HEIET VR ) FHIE(SE. Y~ L A9 T, U J = U ECBE R A K 30% & T, Hm
DAEMIEMEZ 7T, SE OFT HIV IEMEIT, ottty Ko FRY 7=/ —n Lk L
T, SEIX, MEHifa o L, Bl bz et Lz,

7 v MBI E R ENICE PC12 Z /LA S ® 55 (F—"—L—, MlfEIC
27— O coating LEE L2V ZRE L,

NGF (50 ng/ml) A0 Ho7 MTTHE

100 uL 50 uL 25 pL 25 pL
DMSO
S Gi == 100 pL
U
24 h ?2 h 72 h 24 h 1h
ne =4 il Aseo
: 48 h
Hﬂﬂmﬁﬁ tﬁiﬂzmﬁi 4 D EER

eRvA4 o007 3FﬁT"FT$}ﬂ:%i‘e Biokks

E X Ap CHR IN 2MEMEOEE LB IEENIERIC

150 p--mmmm—mm-mmmmmm—mom -

150 160 —o=Hone: 150 —Sample (9
—e— Cisplatin ——Sample (+)
= —e— Paclitaxel
o
o P
S 100 A
E 100 e
w
= X
: g %}
c Bl '
= ‘
— 50 L i i,
8 = ] |
11} ISI=CC5,[EC
e | |
g 0 +—r——7—"7—"7———+ o L iECs ceq
°es % R_ a"2\’s Concentration of sample
o o




SE 1%, PC12 MAZIZR L THARALA VAR (KREE COWFHREE) 2527, Zhicxt
LT EGCG, VAXRT hu—/L, Z)L7 I35 not-, @ OEHER () HHWVIT.
MG (AL Y) TR L, Aflatks MITIECTERE LT,

100 - 100 -

=)

=]
'
=)
=]

50 - 50 4 50

Viable cell number (%)

=]
0 |—

0.16 |e—

0.31 |—

0.63 ———————

[S =0 o~ n oo QoW OOo O
e © NwD o MONG <N

125
200

© 4
[=R=1

M 0125 [e—
0.25 |m——
1
2 j—
|—
gl
(=2
[~
25 i~ %
100 |
200_\_—”’
S -
t
=)

(%) EGCG (uM) Resveratrol (pM) Curcumin (pM)

SE X, $T HIV #| & HHEMNICIER T 3,

I

AZT (uM)

>

ddC (M)
o

oo
B e

Viable cell number (%)

(@]

CRDS (ng/ml)
i

DS (ng/mi)
oh

Viable cell number (%)

o nses (ﬂé\) 1 o0 12 5.E L

SE %, 30 CHM~NL 2T A VZAHSV)DREREME2HELE T,

3 days exposure 3 min exposure
_ _ CC:p= 0.28 mg/ml
CCam 3dmaiml — snimpspg £ saag S EC50= 0.09 mg/m
50=; 0.5 mg/ml 43 LR ECsp=; 0.38 mg/ml
—_— !
< 100 |
< £33, 100
@ [
o
£
=
2 5 — .,
©
[&]
% L
=
= 0 T T T T T T d 0+ T T T T T
00003 001 003041 03 1 3 0 0103 1 3 10 30 &0 0 007 023 07 233 7
SE (mg/ml) SE (mg/ml) PVP-I (mg/ml)
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® Chapter 18. Therapeutic potential of solubilized nanolignin against oral diseases. In Nanostructures for Oral
Medicicne, ed., Grumezescu AM, Elsevier, ISBN: 978-0-323-47720-8, pp545-576, 2017.

® Extract of Sasa senanensis Rehder Leaf Promotes Osteoblast Differentiation in MC3T3-E1 cells. J Meikai
Dent Med. 46(2): 111-116, 2017.

o U~ ¥ IEMMIRITE MY & A 2 M IC I 5 2 & THIBMZRET 5, New Food
Industry 59 (11): 41-45, 2017.

® Protection of differentiating neuronal cells from amyloid B peptide-induced injury by alkaline extract of leaves



of Sasa senanensis Rehder. In Vivo 32(2): 231-239, 2018.

PP~V RIC K BN A v R X UHIIIRER R O FFE, New Food Industry 60 (4), 39-48, 2018
Search of Neuroprotective Polyphenols Using the "Overlay" Isolation Method. Molecules. 2018 Jul
24;23(8):1840. doi: 10.3390/molecules23081840.

Recent Progress of Basic Studies of Natural Products and Their Dental Application. Medicines (Basel). 2018
Dec 25;6(1):4. doi: 10.3390/medicines6010004.

<l T AN VB X ORY 7 2 ) — VEOMREEER L AL A v 2RO HIE  —
fEigFELE (==L 4 %) 1T X 0 P X 7 PC12 MR UM £ 7 4 % BV 72 fi#dT. New Food
Industry 61 (2), 99-106, 2019.

Quantification of the Ability of Natural Products to Prevent Herpes Virus Infection. Medicines (Basel). 2020
Oct 6;7(10):64. doi: 10.3390/medicines7100064. PMID: 33036124

7 IET A VIR (Y~ R0) 1L, BRI Y 4 v 22 RN ELT 5, New Food Industry
62(11): 785-790. 2020.

Multi-Omics Analysis of Anti-Inflammatory Action of Alkaline Extract of the Leaves of Sasa sp. J Clin Med.
2021 May 13;10(10):2100. doi: 10.3390/jcm10102100.

7 =EEET A VR (FF~v %) DPIRIEMER O~ F4 17 v R53H7. New Food Industry
63(7): 494-500, 2021.

PP~ 2eDREE, New Food Industry 63 (10): 722-741, 2021.
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T =miE 2018

HAEES 2 MRB22018
A X FUFHEMIEL, T IvnA RXTF TR FER IR EE RN LT,
o A= PBSIHL T A 274 NaHCO

-’—AB(

LR Lo

11‘“1

4"1} "4

TTTH 1 q”{h

&
]
=
[EIEC B R ; T
#
2691 2441 pg/ml
44 74 pg/ml
61 33
R A A A A MR SS888  ChLonnLOCodS CahentRoREas SRELREEL e n L S AL oo oo,
TEHBLTE (ug/mi) R (Hg/ml) T 7 (ug/mi) i (ug/mn *E?Haﬁnﬁ(ugfmn @Eﬁﬁﬁ(pg,mn

A4 X bR, invitro TIE, HUHE HSVIEM:, 59 WVEEERM: 2R Uiz, D BORER
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TIONICED, TELDFHAX My Xx (HRILAZ) © 5 ~ 7 FRITIL, 3 FEL
FRIZHAR 10 UL EO T VX = 3l S, £, 5~7 RO y - 7 X/ ElE (GABA)
DEEIL, MOWTIOT I VBEOEGELIY bE o7z, TEAFHAX FUX (HARWL
ANZ) OEBUZL Y, HuEH R, wEhom BB L UOMREZEERNREIND,

&E(mg/100g)
TERAR b IHIFEE TEHAR L 7H5~-TER TEHAR L 7E35E
PBS(-) NaHCOs3 NaOH PBS(-) NaHCO: NaOH PBS(-) NaHCOs  NaOH
pH7.4 pHB8O pH12—8 pH7.4 pHB8O0 pH12—8 pH7.4 pHB8O0 pH12—8
P 753 60 639 7658 2626 6868 444 128 375
y-7 3 / BRE4(GABA) 238 203 216 181 158 146 58 40 51
“ou 2420 2092 2269 986 325 897
R ) 405 379 414 128 124 111 18 20 15
FILRTE 475 251 598 105 63 65 314 35 298
B-7 I / E&EE(BABA) 38 46 462
FAFILERF I 39 41 294 74 40
o-hRF+ 1 v 59 240 237 43 85 59 94 187 124
FOi 96 89 100 20 86
O 140 134 144 17 27 13 24 24 22
P L=y 106 107 g7 37 32 21 91 81 77
TS F 195 31 134
FrOFFOu 306 289 25 11 10 112 129 105
FILZF 8 22 18
AU, 241 240 268 8 10 9 48 27 62
S G 99 97 101 13 16 16
pEdl 140 67 150 14 10 13 14 4 12
Tl 2 45 31 40 20 14 14 11 10
Wi 59 49 51 21 4 7
2-7 I / EREE(2-AABA) 20 17 21 3 4 3 5 o 12
kLA 108 7
AR 29 38 27 7 3 7
T =TT = 192 175 196
=L 23 26
TFRIDF 179
FIEE 224 25
FUFRZ 7 27

® X b XOMRLREER & EFIRZNR. New Food Industry 60(7): 39-48, 2018.
® TUEUEHAXIUX (HARLUAS) S5~7FMRICEERT/L¥="~L GABA, Food Industry 62(6):
399-402, 2020.

2.3. AR EHRA =4t

U 7= 2V CsEE, WRERFELER] (AZT, ddC) (L2 (7% A b7 Ui
Bg, 1— K7 U0EE) LIZERFEOT HIV IEEZ R LT, 72, UANVR L OBl %
3 ~10 I EAMET D &, 50%HIV YRR LR E RSB T 5 7-012, U 7 =2 ALk CIRIEIE,
PUHIV IGPE (CCso/ECso) 28 —HMTHAN LT, T AV E I3 IBAYIS, Wils GR35 Bl Ao iR b
0%, 7V U IR O %A X E R LB CRBEEEME SRR 5 72 Pt HIV TG TESH N
%o VT = RVRVEREOHT HIV B, X =007 78R A K, BETRAIRCE O
AL HEICE ol V= AR BN, YA LA ERELTHD



X, muwkEtEE, V7= /ﬂ%kﬁ&'iﬁf%éxw%%kb\ 2 D%/ % 1 5

FHNIZFFO =9

Azidothymidine

A. Anti-HIV agent 2" 3" Dideoxycytidine (ddC)

LD, FERRHTEMNT DT,

D WNE~DISHNREZ BN D,

Azidothymidine

(5EFsREME) | 2 3 -Dideoxycytidine (ddC)

B. Lignosulfonate Lignosulfonate B

Lignosulfonate A
II:_ign DsuIIFon a}e 3
ignosulfonate
(Eﬂ#rﬂﬁﬂﬁ) Lignosulfonate D
Lignosulfonate E
Lignosulfonate F

C. Natural lignin ) ) , ,
Pine cone of Pinus parvifiora Sieb. et Zucc
. Pine cone of Pinus elliottii var. Elliotti
Pine seed shell of Pinus parviflora Sieb. et Zucc
Bark of Erythroxylum catuaba Arr. Cam.
Husk of cacao beans of Theobroma
Mass of cacao beans of Theobroma

D. Synthetic lignin
Dehydrogenation polymers of phenylpropenoids (n=23)
E. Sulfated polysaccharide

Dextran sulfate (molecular mass, 5 kDa)
_ Curdlan sulfate (molecular mass, 79 kDa)
Sodium paramylon sulfate (substitution ratio: 4%)

EEEAEICEY
HHIViEED ER

Dext Ifat lecul 5 kD
(RERSRIE) | Cordian sulate (moleeular mass, 76 kDa) =

F. Other polysaccharides

Neutral polysacchardes of pine cone of P. parviflora Sieb. et Zucc
ronic acid-containing polysacchandes of pine cone

N, N-Dimethylaminoethyl paramylon (substituion ratio: 5%)

N, N-Diethylaminoethyl paramylon (substitution ratio: 10%)

2 HydroxyL:Hnmethylammonloproped aramylon chloride
Dimethylaminoethyl curdlan slllullon ratio: 5%)

PSK (protein-bound polysaccharide)

G. Alkaline plant extract
Alkaline extract of the leaves of Sasa sp

H. Hot-water plant extract
Kampo medicines En:1 0)
Constituent plant extracts of Kampo medicines (n=25)

| Tannin Hydrolyzable tannins (monomer)(MW: 484-1255)(n=21)
Hydrolyzable tannins (dimer)(MWW. 1571-2282)(n=39

Hydrolyzable tannins (trimer)(MW: 2354-2658)(n=4

Hydrolyzable tannins (tetramer)(MVWV: 3138-3745)(n=3

Condensed tannins (MYV: 290-1764)(n=8

J. Flavonoid and chromone Flavonoids (MW: 84-648)(n=92)

Prenylated isoflavones (n=10

Isoflavones (n=8

Luteolin glucosides (MVV: 419-449 (n:3;
Tricin (MVV: 331

Chalcones

Slgyi—QH -chromenes

Styrylchromones

RIFHANE

1I0 160 10I00 10600 100I000

® Lignosulfonate Rapidly Inactivates Human Immunodeficiency and Herpes Simplex Viruses. Medicines 2021,
8(10), 56; https://doi.org/10.3390/medicines8 100056 (registering DOI)
o U U=V AR R OB T A LV ARIEALVER . New Food Industry 64(2), 106-110, 2022.



2.4. KARKBIE%R)

TORYROIEFEE:

TuRY AF, BEDTE L2 OBARNLED TE T MBIE TH 5, Bitfichiz v RFE
WL LTHWLbRTE e, 7Rl 2A0HESCHRIEEMITL MmO TS, 772
NET ) —r 7 a R AEAWRE SN N ENRESECHN TH 2 0EME Lz, #
BRE OB RFFwFEE 48 4) &, ZHERZ v 24— N"—E{EALT T &R i
BT EZ A L. plaque index (PI), gingival index (GI), & L C & EHIZIFET D W JEHHH
J (Porphyromonas  gingivalis (Pg), Fusobacterium nucleatum (Fn), Aggregatibacter
actinomycetemcomitans (Aa)) DAFAELE DAL ZWE LTz, Pg Fn, Aa \Zxt3 57V —2 7'
AU ADMICIE, ZNFh 39, 156, 156ug/mL Th-o72, 7V —r 7R ZAEEHE S
ZERL, 78R (Y —r7aR) ZIEREWREEH) LKL A PLIZAE
2 (P<0.05) WAL, LaL, GLIZZ 7RI 0 R LT LIe A EZEIT Do
Too Flo, EREIHAET DHREEIS T 25ME OE AT, Pg AR (P<0.01) B
U723, Fn, Aa \ZOWTIABRITEO bW h oty Ubhb, 77 VNVET ) =27
PR Y ARCA S S R, AMENBREYGE & HERTIICHEBRT 2 2 L VR ST,

[EIPNRFRTHHRE « FFIE 2020-109445 SF1 2456 H 25 H

FEBADAFR © O EPNHI B w5 SGE A

JEMRE - KB #
Fraf B« RSB S A

A ERER T SHREBIERTFR

U 72 A HARIZ K o T b & 4072 Fibronectin N K35 30kDa(Fn30kDa)il 53 A3, Al B i
RERTERHINE o> CDI13 12454 L RANK, TRAF6, NFATcl, c-Fos fn -84 L&A & HA
BRI 2R ST 5 2 &, EMaE BICRE L T\ CDI3 AME ok s &
LI~ £ L TERE~EBE L T HREHB W, 22T, EMEs iz
BT HZ D Fn30kDa/CD13 ¥ 7 F IV OFEEZH G T HZ 2 B E Lz, B MILH]
B RS REIR - D —->Td 5D IGFBP-2 & Fn fiEFEY N Kk sy CHRIFEMED EWT 2
/ EEEC S| BE % % basic local alignment search tool (BLAST)Z W THZE L7-& Z 5. Asn-Gly-
Arg-Gly-Glu (NGRGE)DELHI A3 FE 7 S nvi-,

Fn NKin&IGFBP-2M2BEFIETD 7 514 >
Ak

Fn(I-5) 250 | KDNRGNLLQCVCTGNG-RGEWKC | 271

IGFBP-2 243 KHGRYNLKQCKMSLNGQRGECWC 265
* ok kk kk dek dekk %

NGRS T R 23 5 0 e A 5 6 A iy B R A A B MEFR IR 7 & U TIRME 2 7R 37202 & 9 D,
CNGRC (S-SERIk{k) (MBL. Japan) ., GNGRGEW (MBL, Japan), CVCTGNGRGEWKC
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(MBL, Japan) Z W T, ZDOEMETHNTZEZARDLN N>, £ T,
KDNRGNLLQCVCTGNGRGEWKC (MBL, Japan) #H W T, EHICHMRILIZE 2 A,
Fn30kDa Tt HIL7IEME LR U < HWERD BTz,

Peptide A: KDNRGNLLQCVCTGNGRGEWKC
Peptide B: CVCTGNGRGEWKC

Peptide C: GNGRGEW

Peptide D: CNGRC (S-S BR{R1k)

Z OFEFRIE. NGREAMOEFITIX, Z O E ML TR RE RS 2 R 2 L A TE R
VNS, Peptide ADRLHISZE OIEMEIZIZMNETH D Z L3> 72, Peptide AORAZ K54 L
7o & Z A, NGR & Bkt & ONGROE U NEK UG HRGNOELS 23 8 5 Z L I& iz, Bk
DOHUFGEFRENL T & HFabiALIXF U7 ClidZe < . L E HEMA SO H T &2 AV TN D D &
FU<, KRG THS LTS EBbhs,

Z DPeptide ADFEMINBIZ KR DHBEEFI~D Z LIZ LTz, BANS, NRMGICFITCEZ#ES L
72~_X7"F RA (FITC-Ahx-KDNRGNLLQCVCTGNGRGEWKC) (GenScript, Japan)2>CDI13(Z#5 &
LTCWD Z EDRIEENT,

HEROMARE I OCD13 % 385k T 2 hiik 2 JLEE 3% L MlaNCali2 28 EF LERKI1/2, INK,
p38D Y VERML AR S D T E R STV D, Peptide AlX, CDI3ZERH L T\ D
BN ARHE A B R HT- 1080/ fE & L7, MlaNCa% BRI H7-, Peptide A (25~100
pg/mL) %, HT1080MIZT AN h—3 X & FFE L7z, Peptide AlE, HT1080MiaDCDI3IZ5
Bk, BENICBIT L, BIEORAKIEA L TWD X HICR 7=, 6.25~100 ng/ml ClEE
IRTFEC I RIS %L, ORI E S iz, ZOHMBAMERIL, Peptide AIZFFRITH -
oo UL, CDI3ICHES L, 220 Z ORI ZF T Fn30K Tk, 74 h—Y 22 FHEET, &
PMIZIIBAT L CW o 7o b 72, ZHUcxt LT, FITC-Peptide AlL, 1EHfifld Td 54B12
IR OWTIE, BBITTET., 7R P—RAFBETEI RN LRI,

Peptide A 1ZI%, BRBATY 7T A0 7 I 7 BBELINTRO bilZeiro 7z, CDI3 IZHEH LT
Peptide A ITAAEPNIZERD IAE AL, 4~7 H THRILL TE TWDHEREKF73 Z D Peptide A &1
AEERKL, EEZERL, HOBEEFICHAE LT, TR MV AFEOGEEDAAL v
%ﬁ%@#é%@k%%éommwA@7i/MM%%ﬁbfw5Fm%ﬁiHﬂ%0M@
IZT AR R =V AZFETEX 20 DOIE, BEOLL, BBTICHEET 507 A TR0,
SRR DT, BNICBITTE RN LICERLTWS LB X 5,

#bhﬁﬁiﬁ?émmﬁﬁﬁ«7§bmﬁﬁ y

B2 F K = E PN u 5 =

‘El]:KDNRGNLLQCVCTGNGRGEWKC

ﬁtthﬁﬁéﬁtéﬂﬂﬂﬁﬂﬁ’\7§F ~ gy A #awr BEARBELERFFAISD -8

RERTADEADRMATITE I e

ARPHEHRA 24
R #

ERHAE hrAHERE
MAEEEE LTV HEAFEFEET S
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FITC-Peptide A, Azide-PEG-Peptide A & H 12, in vivolZF3\ T & HT10805 il o> HE5il 2 Hn il
L7z, kAl DDoxorubicin (Dox)% Peptide AIZHE G S, [AIEEDin vivoSZER 21T -T2 & Z A,
Dox-PEG5-DBCO-Azide-PEG4-Peptide AlX., HT1080M i > HE 5l 2 | L 7=, LLE2 5,
Peptide AT IEF ML E N AMABOENEZR#KT 5 Z LN TE, DAMIEFFRAITENICBAT
LT RNV RAZHET 52 2000, DAMBEERIRENE D @ OIRIRIEIZ 72 2 ATREME A R S
nic,

25. %X E4t a-LAMP

M E % ZAFARIMESD, ~IL_2Z2 T A LA (herpes simplex virus, HSV) 253 % &
Yl 2 R T BN OV TRET Lz, AERT, &= 20r ) v—) L (ALEREK)
(7.7%). V7 = BEEROIER iR 5 B4 2 2 C13)(192%) LA, 7 ek U A(4.8%),
B-7 T, TREEHE, Vv, JNVEIy ATR AV TN BT 4 XARAE, B4
IUC, LR —2, AT TV U Cale E R G,

S =% AR EM A, HSV & 20 =R CHft%, £ 0 1/100 |4 Midicisim L, iz,
48 By . A A IE L=, HSV OREGE X A2RICIK T LT,

A S THX NaHCO;  Hih & =¥ REC&E{Fan NaHCO, U 2> NaHCO, BHESIF ARSI RO
120 HSV(') Wi~ 120 120 mEZ ﬁ?.ﬁ‘$(%)
F w Wl 100 100 -
% - \ - - pisE s 4.8
{.E 60 \_~ ) 60 60 B-4)LAh 0.5
= i
ne HSV(+) a |} a0 BEEE 1.9
20 20 | 2 o 96
UL.E-US 1E04 1E03 1E02 1E401 DL.E-US 1E04 1E03 1E02  1E01 D1.tz-us 1604  1E03  1£02 LEOL L-4 LRz, 1.5
hrx 19
o h & TF 2 PBS Ui PBS up— 15
e i E#432C 19.2
g w ¥ .,
[Z \\ B E/y—(AERZE) 7.7
Hou | @HEELO—R 255
* HSV(+) AFT7YECa 38
0

100

1.E05 1.E04 1.E03 1.E02 1E01 1E05 1.E04 1E03 1602 1E01 1EO5 1604 1E03 1E02 1E01 E+

YT IVEE (g/mL)

® MMhI=FAMAMIEMIT LD Fifli~ <27 A )L ZEGLEDO ], New Food Industry 62 (7): 497-
501, 2020

26. BRA=ZRBEHKXEH

BOEDHRT ILH) MY (PCE) DHEEERUNAMETEINHZR:

FADEDFERD 0.4% KEEET b U 7 LfHPI(Na), 0.4% KL U 7 AHHE#IK). 0.8% T
CE=T A E . BERTIRO 7 < ) (Sasa) D AT R EKE  (S. aureus, ATCC
25923), I 2—#  AHE (S.mutans, ATCC 25175) . KIGHE (E. coli, ATCC 25922) 1Zxf9 %
PUETEME 2 Rl L=, A7 ROERE ISR LTl Sasa b A E <, K. Na DJIET
PIEIEHERNH D . AIITTEENE)N 72, I 2—F U AT Na, K & BT Sasa £ 0 20 B

12



ol RIBENIENBIRN A bNRNoT,

1 -

Absorbance at 595 nm

S. aureus

0.4 1

S. mutans

1.4 OonSemgerd

ccccccc

& & & O 6 6 «

Concentration (mg/mL)

mmmmmm

o o o © o o o

HHEE DOPEEE % Agos = 2.0 x 103 (=2.0 x 104 cells/mL) T L. 2 (ZREEAR &MY %
L 2Z2b 0 L BAL M (1 8K BrfL 72, BEEAT L OO (Ases) & &I
FE L. BiEOMlAG 2B L Assfilie L7, Na: 0.4% /KEE{LF U w7 2Z3H#). Ko 0.4% /K
WitV w7 LY. A:0.8% 7 vE=T7HHY. Sasa: 7 <~ HHEY

HDEDFRT LAY (PCE) DHYA MR IEFEHN ] 5 R
B~ OPER Y BB AIIGIR(HSC-3, HSC-4) TN b RS RRHESFAIAL HDFa (249" % PCE O
AT L7c, 23 AMIIaER HSC-3, HSC-4 BRIZxF LT, PCE 73R
BTSRRI B 2, Na K0 b K OV EENEZ R L, IEH 2k HDFa T
IX. NafilitH 359\ O Ml e R R 2 s L7z, K CliBls s nienorz,

MRS FETE I DUV TR

15 -

£ HSC-3

i

Qp

B 1

]

® 9

@ o

[

£ .0 ¥

0 -

[3+]

S

o=

el o

{ o ™~ o= O
C’C!C,
o o o

0.16
0.31

m Na_whole

W Na_sup

m K_whole
K_sup

0.63
1.25
25

121 HSC-4

1
0.8
0.6
0.4

0.2

o o o o o oo o

Concentration (mg/mL)

141 HDFa

12

1
0.8
0.5
0.4
0.2

[

23 A AIBERR 4.0 x 10% cells/ml % 100ul % 96 /X7 L — M % &, 2 4 B E%. 2 (SR
RCFTAR L 72 S Ol R R3S & RA L. BT 48 WEEIEGE L 7=, BEEEH T 4 IFIHIAT I
MTT ¥R 2, LiEZBREER DMSO ZFM L. 560 nm DL % HIE L 7=,
Na_whole: 0.4% 7KEE{tF bV v 28K 2T, Na_sup: 0.4% KEE(LF b Y v 2 R+ K,
K_whole: 0.4% 7Kt /71 V) v K4 T, K sup: 0.4% KEE(L A U v 2 B3 + lEE

13
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2.7. 25X EEHKRA=4

VAT 4 w7 L, R —FICENST YO A ABREEICLNEFT LRV L
UELOAXR Pistacia lentiscus var. Chia ORHRIKBHKE TH 5, FVU ¥ OLEHEFTIL,
HR=C, WHALMEEE 2 & &I 3000 0L B S C& 7z, ZAEERRSSHETER, ~
AT A4 T T LY U7 EOFEEEE NY 7)Y NCEM, B LAY U VE
Bt T~ 27 4 > ZHHK) ZEGbLTWD, AT 4 v 7 BHRIL, WEEAOFREIMED &
IR THY, ~AT 4 v 7 TLRFEHOREEZAG L TV,

VAT 4 v 7 OEE T VML, Porphyromonas gingivalis % i&RANZEE L. Ky
EREFE O SPIETEER @O T, WEBRIBEIOCH T A HEER S D, AT 4 v 7
%, BU HIV IEEIZR SR o 723, 590 HSV IEEE /R LTz, AT ¢ v 7 OflaEE
P &Pt HSV IEVEIZEHEE T 20T, MlEEWEOREIZXL D HT HSV IEMHEITHE KT 50
HALIRUN,

[ IRFAv(100)
| n-~nFHy Ln-75/—=) | A=)l
———
nARHUEmY B e A BR
(21) | BTy WS A= ARI—)
BT L (20) i Hhiti

0 T T T " T O
78 156 313 625 125 250 500 1000 78 156 313 625 125 250 500 1000

A (ug/ml) B (ug/ml)

< AT A v 75 OFEELE

(A) Streptococcus mutans (XS 2 RDPED < 27 4 v 7(O), n-~F ¥ VY (o) . BERT 7 AfhiiEY)
(o) n-7 27 = MAME(O) A £ 7 =AY (WR) (), A 27 — A4l GEHD (x) OHUETEE.
B) ~AT 4 v 7B T F VIl 5 D Porphyromonas gingivalis (e). Streptococcus mutans (O).
Staphylococcus aureus (0)y Fusobacterium nucleatum (A). Escherichia coli (ONTHF 2 PURETESE. & mild,

3RO EERMEFEMEZ R T, *=2 v b a— i L CHE R IR R %2 758 37(p<0.05).

® Evaluation of biological activity of mastic extracts based on chemotherapeutic indices. In Vivo 31, 591-598,

2017.
® fEEl ~ AT v s HiHE S OFEBEN  New Food Industry 59(9): 67-76, 2017
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3. N R BB DEHE
3.1. FFHKE

XrHvAEE -BERELELOXRATHR:

P AHI D% < @ ks e . Mk tE, mEsMNRH e CoRIERZRE 23, 2o/
BEMRT D212, & l\fﬂﬂﬂ@%ﬁﬂﬂb\ﬁ in vitro SEBRR T, JEESENME & BHWEA O %
Hﬁ_@mﬁéz%#%é ez ix, f%ﬁwmA%®%<i@F@ﬂ$#ﬁwﬂ 77
R A ROBKIZEEND 7 0 UBRICH A IRE BRI 28 A U772 8RN & O S S
B, 7 7F A FEENMRNZ EEH LM LT,

4 FEDO B b OERY R MIN(OSCC)(Ca9-22 . HSC-2, HSC-3, HSC-4), 3 #ED b k[
BER D ER AR (b RARKEZE /I HGF, 5 5 B0 SR 2R ML HPLF, sefEfie HPC) I
XU 2o PEF O EEME (8 SAEsrZF 794 5 HOK BEX O wift e Ful’ﬂk
FfilE HGEP) % F\N 7z in vitro HUESHETED & EIE A et Uiz, BEELEINME (TS) |
FAHRAARIZ x5 CCso D) & OSCC I3 B -8 ot & UTEHEAE LT, F‘Eﬁ%%%ﬂiﬂ@
FF EMEAEER LGS, T2, TSM BLO TS X565, 1FEAEOHMN
AFENE, ERAIREIZ )T U Coi ) 22 fifa st 2 7m0 T, TSe fETIE< TSuEEHH L7z,

Human oral normal cells
Mesenchymal cells:
HGF: Human gingival fibroblast
HPLF: Human periodontal ligament fibroblast
HPC: Human pulp cells

Human oral squamous cell carcinoma
(OSCC) cell lines

&=\  Epithelial cells:

Ca9-22 (derived from gingiva tissue)

HSC-2, HSC-3, HSC-4 (derived from tongue)

Epithelial cells:
HOK: Human oral keratinocyte
HGEP: Human gingival epithelium progenitors

100 @up—0—@ig -
Normal cells

CC;, of mesenchymal normal cells

CCs, of tumor cells

CC;, of epithelial normal cells
Csq of tumor cells

L R T N TSe =
Tumor cells | '

Viable cell number (%)

;Cng CC;, For measurement of neurotoxicity

0 g CC;, of neuronal cells
Concentration (M) TSy =
Low < » High Cs, of tumor cells

1707 —7 (A~Q) NHDAEF 291 DILa® 4fED v b ORFER LA Aflads &
O 3 fio e MEF MEERMII RT3 5 Mlawmtk 20~ 7, iﬁ{l$%L%%)o1KA¢@@EPT
RONTEHDICEVMDOIHN L0 @GR REZ R LT, 7 v E LG O N5 Fr 2k
3D #§iE & ™ Db FRLR - & ORISR EZ R T2, 20k D f&ﬂ@%ﬁﬁ'r@t@%
VMEEW) s Bl 72 3D HEIE A R T RTREMED N B B
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Chromone derivatives

RZ o]
R‘ l = R?
¥a UL,

3-Styrylchromones  ps

RZ o.
XX
RI

N
st Lo x

3-(N-Cyclicamino)chromones \
R! o R?

B
O,

Q
3-Benzylidenechromananes

F
Chromon
RZ 0. _o R?
R‘
R! CO;CH;
H 0,CH;
Furo[2, 3-bjchromones
R?

R! 0 R:
L]
J

3-Flavenes

2-Styrylchromenes

0 K
Aurones

Camptothecin
SN-38
Doxarubicin
Daunorubicin
Etoposide
Mitomycin C
Methotrexate
5-Fluorouracil
Docetaxel
Melphalan
Gefitinib

Poly-herbal formula (n=1)

Camptotheca acuminate leaf extract (n=1)
3-Styrylchromones (n=15) (part 2) (A)
3-Styrylchromones (n=15) (part 2) (A)
2-Styrylchromones (n=18)(series B) (B)
2-Styrylchromones (n=18)(series B)(B)
2-(N-Cyclicamino)chromones (n=15) (C)
3-(N-Cyclicamino)chromones (n=15) (D)
2-Azolylchromones (n=24) (E)
3-Benzylidenechromanones (n=17) (F)
Pyrano[4,3-b]Jchromones (n=20) (G)
Furo[2,3-b]chromones (n=12) (H)
3-Styryl-2H-chromenes (n=16) (1)

3-Flavenes (n=10) (J)

Aurones (n=17) (K)

Chalcones (n=15) (L)

Cinnamic acid phenetyl esters (n=10)(M)
Piperic acid esters (n=11) (N)
Phenypropanoid amides (n=12) (O)
Piperic acid-amides (n=12) (P)
Oleoylamide (n=18) (Q)

Flavonoids (n=146)

Procyanidins (n=6)

Large circular ellagitannins (n=4)
Hydrolyzable tannins (monomer) (n=7)
Catachin (n=1)

Gallic acid (n=1)

Lignin-carbohydrate complex (n=4)

Sodium 5,8-benzylidene L-ascorbate (n=1)
Benzaldehyde (n=1)

Vitamin K-related compounds (n=52)
1,4-Dihydropypyridines (n=41)
Azulens/Tropolones (n=154)

Amides (n=42)

Ketones (n=89)

Antioxidants (n=3)

Telpens/saponins (n=73)

R3
R‘
B ;
RE/IO\ = Re  R2 olN\) Rz g
o B

Esters and amides
R

g

0 cC Cinnamic acid phenethyl esters

2-(N-Cyclicaminejchromones

E
2-Azolylchromones

Xﬁ'-\ R
) o]
R ‘ OTNJ - % ,}(@:m
RIT= - o H ’
0
o.
I
0
3 \
i

R2 o OR* & R
T N eooas
R1
G Q

Oleoylamides
Pyrano[4 3-bjchromones

KOy

R 3-Slyrylchromenes

b ]
T

Rl R®
" O OO LX
R i i
3
R 0, R

Chalcones

Piperic acid amides

————amlil P
} YR
L sOEyEEGF
IARTI:T3IFE
—_— RY 7/ —ILEE
— R B, RELEL E2IvaE
r o 0 T T Tq000 oo

10000

Tumor specificity (TSy) = CCs; (normal cells)/CC5, (tumor cells)
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FFORRIESZEEREZROLIEZGAFTHS.

Chemical Descriptors That Correlate with Tumor Specificity

3-Styrylchromones (A) Molecular shape, electrostatic interaction, charge
2-Styrylchromones (B) Molecular shape and flatness
2-(N-Cyclicamino)chromones (C) Molecular shape, 3D-structure
3-(N-Cyclicamino)chromones (D) 3D-structure, lipophilicity
2-Azolylchromones (E) 3D/topological shape, size, polarizability, lipophilicity
3-Benzylidenechromones (F) Molecular shape, size, polarization
Pyrano[4,3-b]chromones (G) 3D structure, polarity, ionic potential, electric state
Furo[2,3-b]Jchromones (H) Molecular flexibility, density, size and shape, lipophilicity
3-Styrylchromenes (1) Molecular shape and flatness
Aurones (K) Molecular shape, size, polarizability
Chalcones (L) Molecular shape and polarization
Cinnamic acid phenethyl esters (M) Shape, size and ionization potential
Piperic acid esters (N) Molecular shape, size, ionization potential, electronegativity
Phenylpronanoid amides (O) Molecular size (surface area), electrostatic interaction
Piperic acid amides (P) Molecular shape, electrostatic interaction
Oleoylamides (Q) Molecular polarization and hydrophabicity
® Search for New Type of Anticancer Drugs with High Tumor Specificity and Less Keratinocyte Toxicity.
Anticancer Res. 2017;37(11):5919-5924.
® (Quantitative Structure-Cytotoxicity Relationship (QSCR) of Newly Synthesized Piperic Acid Esters.
Anticancer Res 37(11) :6161-6168, 2017.
® (QSCR of Aurones. Anticancer Res37(11): 6169-6176, 2017.
® (QSCR of 2-Azolylchromones. Anticancer Res38(2): 763-770, 2018.
® (QSCR of Cinnamic Acid Phenetyl Esters. Anticancer Re38(2): 817-823, 2018.
® (QSCR of Furo[2,3-b]chromones. Anticancer Res38(6): 3283-3290, 2018.
® (QSCR of 2-(N-cyclicamino)chromone Derivatives. Anticancer Res38(7): 3897-3906, 2018.
® (QSCR of Pyrano[4,3-b]chromones. Anticancer Res 38(8):4449-445, 2018.
® (QSCR of 3-(N-Cyclicamino)chromone Derivatives. Anticancer Res38(8): 4459-4467, 2018.
® Recent Progress of Basic Studies of Natural Products and Their Dental Application. Medicines (Basel). 2018
Dec 25;6(1):4. Review.
® (SCR of 2-Arylazolylchromones and 2-Triazolylchromones. Anticancer Res39(12): 6479-6488, 2019.
® (QSCR of 2-Styrylchromones. Anticancer Res39(12):6489-6498, 2019.
®  Further QSCR Analysis of 3-Styrylchromones. Anticancer Res 40(1): 87-95, 2020.
® Development of Newly Synthesized Chromone Derivatives with High Tumor Specificity against Human Oral
Squamous Cell Carcinoma. Medicines (Basel). 2020 Aug 26;7(9):50. doi: 10.3390/medicines7090050.
Review.
® (Quantification of the Ability of Natural Products to Prevent Herpes Virus Infection. Medicines (Basel). 2020
Oct 6;7(10):64. doi: 10.3390/medicines7100064. PMID: 33036124
o JEEERRMNE . BIEAMEVETHHLY 0 o FFEROBA%. New Food Industry 62 (12): 871-881,
2020.
® A Unique Anti-Cancer 3-Styrylchromone Suppresses Inflammatory Response via HMGB1-RAGE Signaling.
Medicines (Basel). 2021 Mar 24;8(4):17. doi: 10.3390/medicines8040017.
® A 3-styrylchromone converted from trimebutine 3D pharmacophore possesses dual suppressive effects on

RAGE and TLR4 signaling pathways. Biochem Biophys Res Commun. 2021 Aug 20;566:1-8. doi:
10.1016/j.bbrc.2021.05.096. Epub 2021 Jun 7.
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3:R=(CH)«CH; 3.9 10 R=(CH)/CH; 2.4 17 : R=(CHy)4CHs 2.3 Ik Ichaethle
4:R=(CHz»0H 1.0 11:R=(CH2);0H 1.8 18 : R=(CH2)20H 1.0 11: (CHz):OMe 5.9
sl e Lo S G
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Structures of guaiazulene derivatives in our previous reports (B, C, D) and this study (E).
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Tumor-Specificity, Neurotoxicity, and Possible Involvement of the Nuclear Receptor Response Pathway of
4,6,8-Trimethyl Azulene Amide Derivatives. Int J Mol Sci. 2022 Feb 26;23(5):2601. doi:
10.3390/ijms23052601.

Antitumor Effects and Tumor-specificity of Guaiazulene-3-Carboxylate Derivatives Against Oral Squamous
Cell Carcinoma In Vitro. Anticancer Res 40(9): 4885-4894, 2020.

Imanari K, Hashimoto M, Wakabayashi H, Okudaira N, Bandow K, Nagai J, Tomomura M, Tomomura A,
Uesawa Y, Sakagami H. Quantitative Structure-Cytotoxicity Relationship of Azulene Amide Derivatives.
Anticancer Res 39(7): 3507-3518, 2019.

In Vitro Antitumor Activity of Alkylaminoguaiazulenes. In Vivo 32(3):541-547, 2018.

In Vitro Anti-tumor Activity of Azulene Amide Derivatives. In Vivo 32(3): 479-486, 2018.
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Change in Amino Acid Pools During Neuronal Differentiation of PC12 Cells.In Vivo 32(6): 1403-1408, 2018.
Re-evaluation of Culture Condition of PC12 and SH-SY5Y Cells Based on Growth Rate and Amino Acid
Consumption. In Vivo 31(6): 1089-1095, 2017.

Evaluation of Biological Activity of Mastic Extracts Based on Chemotherapeutic Indices. .In Vivo31(4): 591-
598, 2017.
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3.2. BAERMPXEF (A E—EREE) X BRES)

Augmentation of Neurotoxicity of Anticancer Drugs by X-Ray Irradiation. In Vivo 34 (3): 1009-1016, 2020.
® Biological Properties of the Aggregated Form of Chitosan Magnetic Nanoparticle. In Vivo 34(4):1729-1738,
2020.

3.3. BJAEER K2 (HERFILL A ) (QSAR fiEHT)

HET 7R A ROHFIANVRAT AV ATEMER,  HIER - 9B L FPRR IR ET %, New Food
Industry 59(2): 47-52, 2017.

Quantitative structure-cytotoxicity relationship (QSCR) of chalcones. Anticancer Res 37, 1091-1098, 2017.
Search for new type of anticancer drugs with high tumor-specificity and less keratinocyte toxicity (Review).
Anticancer Res 37(11): 5919-5924, 2017.

QSCR of newly synthesized piperic acid esters. Anticancer Res 37 (11): 6161-6168, 2017.

QSCR of aurones. Anticancer Res 31(11): 6169-6176, 2017.

QSCR of 2-azolylchromones. Anticancer Res 38(2): 763-770, 2018.

QSCR of cinnamic acid phenetyl esters. Anticancer Res 38(2): 817-823, 2018.

In Vitro Anti-tumor Activity of Azulene Amide Derivatives. In Vivo 32(3): 479-486, 2018.

QSCR of Furo[2,3-b]chromones. Anticancer Res 38(6): 3283-3290, 2018.

QSCR of 2-(N-cyclicamino)chromone derivatives. Anticancer Res 38(7):3897-3906, 2018.

QSCR of 3-(N-cyclicamino)chromone derivatives. Anticancer Res 38: 4459-4467, 2018.

QSCR of pyrano[4,3-b]chromones. Anticancer Res 38: 4449-4457, 2018.

Cytotoxicity, apoptosis, and QSAR studies of phenothiazine derived methoxylated chalcones as anticancer
drug candidates. Medicinal Chemistry Research 27 (10): 2366-2378, 2018.

7 1 CHEEROFRGUEAIE L Co ATEetE. New Food Industry 61(1): 11-18, 2019.

Recent progress of basic studies of natural products and their dental application. Medicines (Basel). 2018 Dec
25;6(1). pii: E4. doi: 10.3390/medicines6010004. Review.

QSAR prediction model to search for compounds with selective cytotoxicity against oral cell cancer.
Medicines 2019, 6(2), 45; https://doi.org/10.3390/medicines6020045 (registering DOI).

QSCR of Azulene Amide Derivatives. Anticancer Res 39(7): 3507-3518, 2019.

QSCR of 2-arylazolylchromones and 2-triazolylchromones. Anticancer Res 39(12): 6479-6488, 2019.

QSCR of 2-styrylchromones. Anticancer Res 39(12): 6489-6498, 2019.

Further quantitative structure-cytotoxicity relationship analysis of 3-styrylchromones. Anticancer Res 40 (1):
87-95, 2020.
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Development of Newly Synthesized Chromone Derivatives with High Tumor Specificity against Human Oral
Squamous Cell Carcinoma. Review. Medicines (Basel). 2020 Aug 26;7(9):E50. doi:
10.3390/medicines7090050.

Antitumor Effects and Tumor-specificity of Guaiazulene-3-Carboxylate Derivatives Against Oral Squamous
Cell Carcinoma In Vitro. Anticancer Res 40(9): 4885-4894, 2020.

FEEIED & < L BHWERI2MEVWETEL Y & & U8R OBI%E . New Food Industry 62 (12): 871-881,
2020.

Comprehensive study on potent and selective carbonic anhydrase inhibitors: Synthesis, bioactivities and
molecular modelling studies of 4-(3-(2-arylidenehydrazine-1-carbonyl)-5-(thiophen-2-yl)-1H-pyrazole-1-yl)
benzenesulfonamides. Eur ] Med Chem. 2021 Mar 6;217:113351. doi: 10.1016/j.ejmech.2021.113351.
Inhibition of Neurotoxicity/Anticancer Activity of Bortezomib by Caffeic Acid and Chlorogenic Acid.
Anticancer Research 42 (2): 781-790, 2022

Tumor-Specificity, Neurotoxicity, and Possible Involvement of the Nuclear Receptor Response Pathway of
4,6,8-Trimethyl Azulene Amide Derivatives. Int J Mol Sci. 2022 Feb 26;23(5):2601. doi:
10.3390/ijms23052601.

34. ERVU7 T RKF (B)IFREREE) . BMERKXF (RHAKXFHEE)

Evaluation of biological activity of mastic extracts based on chemotherapeutic indices. In Vivo 31, 591-598,
2017.

~ AT 4 v 7 HHE S OFEEIER  New Food Industry 59(9): 67-76, 2017.

QSCR of newly synthesized piperic acid esters. Anticancer Res 37 (11): 6161-6168, 2017.

7 EET VA U R (YL 2®) 1%, BRERIC U A L 2 2 AN EET D, New Food Industry
62(11): 785-790. 2020.

Lignosulfonate Rapidly Inactivates Human Immunodeficiency and Herpes Simplex Viruses. Medicines 2021,
8(10), 56; https://doi.org/10.3390/medicines8100056

U 7= AR B ORI Y A L ARNTEL/EMH . New Food Industry 64(2), 106-110, 2022.

3.5. EIWKF (REEHHEE)

Ellagitannins of Davidia involucrata. I. Structure of Davicratinic Acid A and Effects of Davidia Tannins on
Drug-Resistant Bacteria and Human Oral Squamous Cell Carcinomas. Molecules. 2017 Mar 15;22(3). pii:
E470. doi: 10.3390/molecules22030470.

Three new flavonoids, proanthocyanidin, and accompanying phenolic constituents from Feijoa sellowiana.
Biosci Biotechnol Biochem. 2018 Jan 3:1-11. DOI: 10.1080/09168451.2017.1412246

Structures, NMR Spectroscopic Features, and Cytotoxic Properties of Oligomeric Hellinoyl (m-GO-m-GOG)-
Type Ellagitannins from the Galls of Tamarix aphylla. J Nat Prod 82(10): 2682-2695, 2019. doi:
10.1021/acs.jnatprod.9b00073.

Two new C-glycosidic ellagitannins and accompanying tannins from Lawsonia inermis leaves and their
cytotoxic effects. Fitoterapia. 2021 May 10:104925. doi: 10.1016/j.fitote.2021.104925.

3.6. RERMKF(ZEFERAE, RARTREE . MAKEALE)

A new and 23 known cardenolide glycosides from Thevetia neriifolia seeds and their cytotoxic activities
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against human oral carcinoma cell lines. Nat Prod Res 35(22): 4388-4393, 2021.

Steroidal constituents isolated from the seeds of Withania somnifera. Nat Prod Res. 2021 Jul;35(13):2205-
2210.

Aestivalosides A-L, twelve pregnane glycosides from the seeds of Adonis aestivalis. Phytochemistry 150: 75-
84, 2018.

Steroidal Glycosides from Convallaria majalis Whole Plants and Their Cytotoxic Activity. Int J Mol Sci
18(11): 2358, 2017.

3.7. REEMKXF(HAR—EXE)
HOEVHEEHOEMBRIELABETER. AL FHETE0H 2

A Unique Anti-Cancer 3-Styrylchromone Suppresses Inflammatory Response via HMGB1-RAGE Signaling.
Medicines (Basel). 2021 Mar 24;8(4):17. doi: 10.3390/medicines8040017.

A 3-styrylchromone converted from trimebutine 3D pharmacophore possesses dual suppressive effects on
RAGE and TLR4 signaling pathways. Biochem Biophys Res Commun. 2021 Jun 7;566:1-8. doi:
10.1016/j.bbrc.2021.05.096.
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Changes in metabolic profiles of human oral cells by benzylidene ascorbates and eugenol. Medicines 2018,
5(4), 116; https://doi.org/10.3390/medicines5040116 Published: 31 October 2018

Metabolomic profiling of tumor-infiltrating macrophages during tumor growth. Cancer Immunol Immunother.
2020 Nov;69(11):2357-2369. doi: 10.1007/s00262-020-02622-8.
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®  Multi-Omics Analysis of Anti-Inflammatory Action of Alkaline Extract of the Leaves of Sasa sp. J Clin Med.
2021 May 13;10(10):2100. doi: 10.3390/jcm10102100. PMID: 34068182.

® U ~HET AN VMNK (T ~VAE) OHRRIEFEHO~NVTFAI T v 254, New Food
Industry 63(7): 494-500, 2021.

® Feiyanning Formula Induces Apoptosis of Lung Adenocarcinoma Cells by Activating the Mitochondrial
Pathway. Front. Oncol., 02 July 2021 https://doi.org/10.3389/fonc.2021.690878
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4.1. 73 bk5ILYOKE (FJL3) (Prof. Gul)
Y b7z (fedm) . 77 b wov 7 REERZFREAE Dilan(4 ) @ Doctoral defense (2 Web CH{J#

® Synthesis and biological evaluation of new pyrazolebenzene-sulphonamides as potential anticancer agents and
hCA I and II inhibitors. Turk J Chem 45(3): 528-539, 2021.

® Comprehensive study on potent and selective carbonic anhydrase inhibitors: Synthesis, bioactivities and
molecular modelling studies of 4-(3-(2-arylidenehydrazine-1-carbonyl)-5-(thiophen-2-yl)-1H-pyrazole-1-yl)
benzenesulfonamides. Eur J Med Chem. 2021 May 5;217:113351. doi: 10.1016/j.ejmech.2021.113351.

® New halogenated chalcones with cytotoxic and carbonic anhydrase inhibitory properties: 6-(3-Halogenated
phenyl-2-propen-1-oyl)-2(3H)-benzoxazolones. Arch Pharm (Weinheim). 2020 Jun;353(6):¢1900384. doi:
10.1002/ardp.201900384.

® Synthesis, cytotoxicities, and carbonic anhydrase inhibition potential of 6-(3-aryl-2-propenoyl)-2(3H)-
benzoxazolones. J Enzyme Inhib Med Chem 34(1): 1722-1729, 2021.

® Synthesis, biological evaluation and in silico modelling studies of 1,3,5-trisubstituted pyrazoles carrying
benzenesulfonamide as potential anticancer agents and selective cancer-associated hCA IX isoenzyme
inhibitors. Bioorg Chem. 2019 Nov;92:103222. doi: 10.1016/j.bioorg.2019.103222.

® Synthesis and biological evaluation of some new mono Mannich bases with piperazines as possible anticancer
agents and carbonic anhydrase inhibitors. Bioorg Chem. 2019  Sep;90:103095. doi:
10.1016/j.bioorg.2019.103095.

® New phenolic Mannich bases with piperazines and their bioactivities. Bioorg Chem. 2019 Sep;90:103057. doi:
10.1016/j.bioorg.2019.103057.

® Synthesis and bioactivities of pyrazoline benzensulfonamides as carbonic anhydrase and acetylcholinesterase
inhibitors with low cytotoxicity. Bioorg Chem 84: 511-517, 2019.

® Synthesis and Cytotoxicities of New Azafluorenones with Apoptotic Mechanism of Action and Cell Cycle
Analysis. Anticancer Agents Med Chem 18(12): 1770-1778, 2018.

® New anticancer drug candidates sulfonamides as selective hCA IX or hCA XII inhibitors. Bioorg Chem. 77:
411-419, 2018.

® Microwave-assisted synthesis and bioevaluation of new sulfonamides. J Enzyme Inhib Med Chem 32(1): 369-
374, 2017.

® Designing, synthesis and  bioactivities of  4-[3-(4-hydroxyphenyl)-5-aryl-4,5-dihydro-pyrazol-1-
yl]benzenesulfonamides. J Enzyme Inhib Med Chem 32(1): 169-175, 2017.
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® (Cytotoxic Tumour-Selective 1,5-Diaryl-3-Oxo-1,4-Pentadienes Mounted on a Piperidine Ring. Medicines
(Basel). 2021 Dec 16;8(12):78. doi: 10.3390/medicines8120078.

® Design, Synthesis and Tumour-Selective Toxicity of Novel 1-[3-{3,5-Bis(benzylidene)-4-oxo-1-piperidino}-3-
oxopropyl]-4-piperidone Oximes and Related Quaternary Ammonium Salts.  Molecules. 2021 Nov
25;26(23):7132. doi: 10.3390/molecules26237132.

® (-Benzylidene-2-[4-(pyridin-3-ylcarboxy)benzylidene]cyclohexanones: A novel cluster of tumour-selective
cytotoxins. Bioorg Med Chem Lett 27(7): 1611-1615, 2017.

4.3. @35 @K% (Dr. Shi)

® Chinese yam for medicine and food. New Food Industry 62 (3), 224-226, 2020.
® Feiyanning Formula Induces Apoptosis of Lung Adenocarcinoma Cells by Activating the Mitochondrial
Pathway. Front. Oncol., 02 July 2021 https://doi.org/10.3389/fonc.2021.690878

44. 715 KE (Y FSET)(Dr. Orabi)

® Antileishmanial and lung adenocarcinoma cell toxicity of Withania somnifera (Linn.) dunal root and fruit
extracts. Nat Prod Res. 2021 Sep 14;1-7. doi: 10.1080/14786419.2021.1973462
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® School cafeteria in the world (4) — University of the Western Cape. New Food Industry 61(8): 637-647, 2019.
® Alpine plants live robustly in Table Mountain. New Food Industry 62 (9) 695-699, 2020.
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