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Ss'] Neurodegeneration of mesencephalic nucleus due to bimaxillary molar extraction
in C57BL/6J mice.

OAshis Dhar, Eriko Kuramoto, Iwai Haruki, Atsushi Yamanaka, Tetsuya Goto
Department of Oral Anatomy and Cell Biology, Graduate School of Medical and Dental
Sciences, Kagoshima University

The trigeminal mesencephalic nucleus (Vmes) is involved with reflex proprioception of the
periodontium and of the muscles of mastication in the jaw that functions. After tooth
extraction, periodontal mechanoreceptors are known to disappear. The objective of the study
is to examine the degeneration of Vmes neurons by the damage of their nerve endings after
the bimaxillary molar extraction in C57Bl/6J mice.

In this study we used 8-week-old C57BL/6J wild type mice. Bilateral maxillary molars were
extracted under general anesthesia. Immunofluorescence staining was performed using primary
antibodies against Piezo-2 and ATF3. For the anterograde labeling, fluorogold (FG) was
injected tooth socket after the tooth extraction and masseter muscle.

At 5 days after tooth extraction damaged ATF3 positive Vmes neurons appeared, damaged
‘Vmes neurons observed at the caudal part of Vmes. At 10days ATF3 positive Vmes neurons
were decreased, but slightly increased at 1 month after extraction. Number of FG positive
neurons were not changed between at 5days and 10days. The average size in diameter of the
‘Vmes neurons projected to tooth socket was smaller than those from masseter muscle. At 1
month after tooth extraction the total number of Vmes neurons were significantly less than
those in control mice (P < 0.05). Our results suggest that after the maxillary molar extraction
Vmes neurons are dead within 10days due to the neurodegeneration by the damage of
periodontal mechanoreceptors. No COI disclosure.
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oo AAEDHPHERITRO T, LPS IZEB TAN AR B OEMRE DM 2 BFL
T, JBRREEATENIR IR - 5y A F AL B DR TR IR AT 072D T, ZOR
BEMETD, RV 55T olo~v T AUE CAl LG I, VGIUTI Btto B
M F T ADZEMBAEEE NI, X LPS ORILEIC L > TR B Hifli S
Tz, E72 LPS TRIALE 7o~ AHER CAl _EFJETIX, bal BEI7aZ V7 O/ A%
BEIZ LPS (CXBEAIEZ2h 07223, 5D4 By 0y 7 D22 434 88 BE AL TV e,
Tu—H A AN —THBPOHBEL-I70 77 Tid, LPS AILEIC > TARB LU
AN Z O R B AR T OFEBLASIINL Cu e, ITBISEER R CIT, &
TV B G S AHS B EHIREIEREE A3, LPS RLEIC X o> TS TV e, &
BOFERIT, HARGERDOEMACIZIEED 5D4 BHIras V72N Ui BEMS 7R
DRNIABZEARMEL  TADA DB A M5 FTREMEZREL T,

S5-2  geakmsETT Ay ROWBICBIB T T AT AR — b
Y= R b

O)I[BED-F-, 1L B, FHEFIH =
MRS RFBERFHITERE PR+ 5

BB RAVEIL, [ BATRRE /PR RE DR T8 Z 2L, BXZ 100 AT 1 ADEIET
RIET DIEME B THD, ZNETOMEND, KINEESCHRICBITS/ VT T VT
v (PV) Bt GABA =a—ur Okl Millash~ by J ADRRIL LTS Th D~
Za—aFLExyh (PNN) OFKRFARBZORBIZBE DS TOWBAIREMA RS TS,

SRR I, TEV BRI EORA RRIERDITBI R B 2R T L~ A% EHL.,
BERTEDIREIALL L THEED PNN & PV =2—1 OBFSEE D TVB, FEEEDHS
2T, PNN L HNK-1 HiR&3B# 5T/ 70F — ik (Cat-315) ZRAVARFHO
FER., rAIV B EREOWEE TIX, Cat-315 Bk PV =a—nr OEEEICEIERVA,

Cat-315 itk PV =2 — 0 OEERE BITRO L OB e i LTz, £7-., ERBEOH
FITITAFAEL 720 Cat-315 Bk /PV BRI AS 2  BRECAFE T DL ER LT, £
DBEDFFRIE ST, 7HIV B FILE > TR T5D 1L Basket ZLD PV =2 —1 ThY,

Non-basket D PV =a—a A ERBAOBRBOLNRNZEERRLE, 2,

Cat-315 [5tE/PV BRYEMIIZ, YOYO-1 [t/ caspase-3 FEMETHY, PV DFEHL L3
{EFL72 GABA =2 — 1 ThAHZEEMER LT, EHIT, ¥ B 5HETIL, Cat-315 5k
/PV Bitk=a—a B O T FAOEEITEAIZARAS, Cat-315 Bitk/PV atk=a—
ORI EY T T RBEMENZEE R U, ZhODMRIT. HiA KITRIEDR B
LLTCOWERD PNN L PV =2 —a U (CHi- oM R e 52 55D THY | S HRITTBICHT
BRI DERIC OV TR ZED B T ETHS [BRT~Z ColAL]
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BEMEix B AR RORMER 72U CRIGERK L, BN S L TRLmbh T3,
VAR T, A 303 PAR AR R OB AE R I BID B AT REME A E B S TUB8,
ZDOFEMIONTIRBRFDZ Y, A TIL, FEEOCHFBIOHIHEIE T LS TWBHL
PRUER AT BRI B U, BN ICIER 570 44T 472 FIVWT, £D
TER RN LT, RBICIE, B~ T R (2 A SRS AR LTI
e R (12~14 5 A ) ZERAL, 7o (3T 47 RELTHEAE (Lactobacillus casei)
ZHOkE S (28 AM) Ui, D EAEEE G LI ~Y AT, B O E=a—1r 0
NTREEPERIC LR L, FrAE=2—ar OBNRERORSHBHIML TV, <2
BT DT ST 47 ZADMFEET AARES RiT AR L0 EMER O L BEE
\ZED T, EBIZ, W BAEE R G LI~ Y 2Tk, FarmAaBasatRicisn e, i
- FEEAOM ERRBOLNI, —I7 T, M~ ADIAE O HHEEAET TiX, B ¥4
BE# G U~y 2T, BRI/ L OBSURIRE D& A BABML T, Zhb
DEGNRNIRED 77 V&K G- LT~ 2T, #iE=a—ar O ERHEML T
U, BURIROZ LIS, 2O K572 B MBS AR B A= DR S RO RE R - B ek 358
8 PEE O EGNENTFRIE D E(X, WP AE LR G U B~ A TIERD LR
STz, AFFRDFERIT, T ZT A7 AL DN HE DOTRZERS, ML R
EAMEHAEDOBDZIMHIL . BARELZ K E TEBTRENZ TR THLD THE,

S6'1 The anticancer mechanism of photodynamic therapy using newly synthesized
phosphorus porphyrin in human biliary cancer cells

ONguyen Nhat Huynh Mai', [0 #E# !, A& {= 2 tj & ° Narantsog
Choijookhuu?, ZEJI|

VBB RS IR A A S S AR L2 0 B, 2 BRI BREUS AL

SEIRF RSP E AR BT AR RSB 24 B

Photodynamic therapy (PDT), involved photosensitizer activation by specific wavelength
light, is considered as a useful cancer treatment, but the detailed mechanism of anticancer
effect by PDT is still unclear. Therefore, we have applied the newly synthesized phosphorus
porphyrin (PPP) [((CzH40):(CH2)sHO)2P(C44H3oN4)]CI for PDT in human biliary cancer cell
line (NOZ). After PPP (0.01, 0.025, 0.05 and 0.1 pM) administration, NOZ cells were
irradiated with light emitting diodes for 30 minutes and incubated from 0.5 to 24 hr.
Mitotracker and JC—1 were used as markers of mitochondria and mitochondrial membrane
potential, respectively. Cell viability and apoptosis were examined by MTT assay and flow
cytometry, respectively. The expression of mitochondrial respiratory chain complexes
(OXPHOS I, OXPHOS IIl and OXPHOS V) and apoptosis—related proteins (Bcl-2, Bel—xL,
Bax and cleaved caspase—3) were examined by western blotting. As a result, PPP was
localized in mitochondria and mitochondrial membrane potential was decreased after PDT
in time—dependent manner. Cell viability was decreased after PDT in time and dose—
dependent manner. The number of apoptotic cells was increased after PDT in time—
dependent manner. Moreover, mitochondrial respiratory chain complexes were decreased
from 6 hr after PDT. Bax/Bcl-xL ratio was significantly increased from 0.5 hr and
continuously found until 24 hr after PDT, but Bax/Bcl-2 was unchanged. Cleaved caspase—
3 expression was also increased from 6 hr after PDT. These results indicated that the
change of Bax/Bcl-xL ratio may be important for the anticancer mechanism related to
apoptosis in PDT using PPP. [BA/R4<_& COI7ZL]
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ASFE—RR, WEMMNE - PHEREAE - B - HATREE

[ B89 )Wnt 7 F AR Sy FTéD APC (Adenomatous polyposis coli) % g I 7= Dl
BFREICIY B- DT =0 BERTHILN, KIBFEORIELEEbo> T\ 5, HRL:
B-HT =N IREPICIATL THERBRF Tef(T—cell factor)/Lef{lymphoid enhancer factor)&
BAERERRL ., MIEACMI)E N BE T 5285 T c-myc, c—jun, fra-1, P12Y>
DI ERFHINFLTHEEZ O TS, KFFEMIakkCHs HCT-116 #Mifas FV T
£ % MethoxyflavoneMPIZ LB A7 — =7 4T\, 5,7,3°,4’ —tetra—methoxyflavone
(5,7,3”,4’-TMF), 7,8,3’,4’~TMF %% Wnt/ B —HT = B OIEHRIG T ThD cMyc,
Vimentin, Axin2 ORBZHHITHILEINETIZRHL TS, Vimentin 25FFDIRTER
EBICBE-3 52850, b TMF HBSHIKGESNCE O X572 8% 5 2 20 Rt
Tz, [JFHEIHCT-116 Ml 5,7,3° ,4° -TMF, 7,8,3” ,4’-TMF % 72 R HIN#Ic, AlgHA
3 7> A (wound healing assay ) 72 & UM Ml 8 12 18 7 » & A (CytoSelect™ CELL
BIOLABS,INC.) 17 o7z, [# R ]AIMEIEM T v A TiX, 5,7,3",4’-TMF H5\\ X
7,8,3",4’-TMF ALERREIT, =0 ha— W R TAMSE OO EENITAR T Lz, MR
ToEAZBNTY, 5,7,3”,4’-TMF $B i 7,8,3”,4° ~TMF ABEHZ B TIRHEREIME
TLTUWE, i TMF (& B-HF =28 Tef/Lef DEARRAILEL CWBEND, HiE
Wnt/ B -H 7 =UARER IR 352 T, MIKGEBIREZ MIHIRICHIEL TOBZLR
ez, [BR$~_& CcorL]

S6-3  mEmsOLL T LA~ E—(TCALV) e LB SRR LR
HaDRE - Br LB
OHFF MHRT 15 =H WhAL W EET LM g 12
BREKT BETFRERFEEE, 2 R EFIERIRENIE 2 —. [ B EkE
WBAR B Z— f BRBKFR BRROERBAR L F— U107 MET 7 T 7—<
EMSREMERMIA(hPSC) & IV o MBS A RIEL L CORAERRO EBUTIE, B ko542
I E AT OBAFE A3 i WA Th 243, BETF D IR/ b Tl | (22 27 MBaR D 1157,
SHMEFHEEOH BARE) TR+ ThHD, 2 TH~ [IESCRERMR (FIEERASED
BAFRCMIRERC, Rz 7o TR LAINR) % B2 ) BRAY - BRE FTRBZR | UANANRI Z— 25
FALTLA T D30 DFEMEBARL TE Tz, 0FY, O B MM ZZh A - R RO HBERT AE72
Adenoviral Conditional Targeting in Stem Cells (ACT-SC) # (Mol Ther 2005, [F5% Cover &
News, FFaFIUS) . QFEIRHR I B BAR L7 Bifr& s L, hPSC BN LIRIK Ml TR
BN ANV ARG BN R AL U SR B LR F-BIFEHIEEL T7 /7 A VA (m-CRA) Eiffi (Mol
Ther Methods Clin Dev 2015, []&& Featured article, [Fl Editorial article, ##FE/%). @il
FALRRMBREZRE BETDHLFIANANRIH— | D Tumorigenic Cell-Targeting
Lentiviral Vectors (TC-LVs) £¢#f7 (Stem Cells 2018, [F]# Featured article, [RE% Best of Japan;
WP THD, 4RI, FEREYOERRMERIL, FAT MIRAEMFO R KD
R 1% B L7, TC-LV BT DRI OWTRE T, T I LIRE M AR
3 BEA 7 08— & — OREFRARNT | HITTREL 720 . RAMLEHRLVOMERET COMI M
Z. BHERTOD in vitro TOMEELIRRMIOBRETT T2L, TERINITBHER RN TR
AELTEEALICR LT B EFHFTHE (B —T T ARV T) L72D | SO [ RER AT~ 1 %
F§o TC-LV IAREAMTEIL A BARE Lic, YIC, MBREMY72 TC-LV fERL-MRFTICED, MV Zet
(R LAs Bbk) LIGR SR (GER72NESHLBELIE) OF 5 &3, 55 —HioD> & 72 [promoter
+HRBIZT I ZFE LT, SOITRITE, AHEOISAMECH A O RIENE, ShicEniz
Ipromoter+ B BRART | DBRFRE. TC-LV HEM DK REITROTHDD T, MEERR T 5,

S7=1 HB-EGF & HGF ORHRIC K5 R/ AL - AR DRSO

ONMIL B V2 /Nt fE—BR 1254
VEIRER - E R BR T IRR - FRAEIE S, PR SOTTR BRI e — R BT
MICIRERBR 2 & — IR Kb BRRERBAR 27—
FFRRL IR 1 (HGP)IX | FIg D 3% - BIFHIR & L CR REn =% FlBE & Te2<
DALRE - AR ~DEFER | SHIITTRFIEICOWT, R AT D b T&
Too =07 ~SUUAE S EGFARHERAIR F(HB-EGF)IZ, — I O#AER D A4 B B R0HR
~OBEOMFETH DD, EFIIMASN TR LT IERIMEH OBF e IEF IR bR
TUVB, Bz XA T D LT, HGF 225N HB-EGF Offl# % & V., W NTT AN AR
& —%& VR TFHADFIEEE, BT HAEBER . IniEA OB E D
TET2, £ HGF 23, M FAEBEMERTT T4, 372257 Rh— 3 AER &R
322l SHITRFIED 2V BHEF 22~ DI L7225 AT HEMEA B 5432 L7z (Human
Gene Ther 1998; Biochem Biophys Res Commmun 1998; Hepatology 1999), ¥iZ.
HB-EGF 2SR FREEIC kL HGF Kb ik /el Rb— AMER LIF AR O E
R &, HB-EGF (38 HHEER LU TOIFREBADORA BRI L2 D REMEIC D
W, @1 THABANZ L7 (J Hepatol 2006; Hepatol Res 2011, [EPN - [EESEEFFIAT) . &6
IR a— Y ZRBHMEAL 72 8O B T BME R B 2 R I PR M O R MR 5 L
G, HB-EGF, HGF $AV NIz B —ar ORIG T 1AM (M A) EB A To7-(nt J
Mol Med 2016), WA F &bk % 7258 BT VE A - SR &R L7243, HB-EGF (X
HGF X0 Rk s ~ O 23R | B OBIRME IR | I8
DIFHIILZE (R 71— AEE) ~OWEFAEM L HGF 07472567 HB-EGF ThEHICHR
DOz, Fefia B —a @R FIAHR T, | BHEHEOFHIRRSEDO MG /R | T
MR O P AT ES RIS DITHBR LT, — 07 BEERE M ~ORFRMERIL, Wb
WIRhroTe, ZDEH7 HGF 72B5UNT HB-EGF DI DAEBER  #2 I iaielE
Fi. EBITIRPHEL L COREEMEIC DWW TH#E$5, (COL: & #A)

S7-2  wrv vk b U—2 03 REHERS

O fihtE 02, #A L ¥, B EFWD U, KEES Y HH)IAE 2, hArE—Re D
1) KBRS R e U - AL (TR M | 2) ABDRKPEE S it
AREERE ey & — ) ABKKZEEFR S AV 7 iif e 51—

[ RIEA VI LRI TG 2 R O AR R i &2 WO IEALRR T D, £ DHERRR Y
LLTEEND2T—F VB, SR IBRRAME L H 5 o v — b — i L [ A i o> 278
FHTOND, Tz, ZTOMREXEOEELI R, RO BEMHECER THD, Zh
TITBAVMEIZIL lacuno—canalicular network 23{FFEL. AV MlHANZE 21 X0 & PR
MLz B2 I N e RO ZEMME SN TEIZMR | ZOFXY NI —7 DIRSRIAHY, EHITH
REIZOWTOFMITRIZRI THD, £ZTHR L (ZHIHRRIL Y FIB/SEM VT, &
AV NRED oy hT — DN T LT, [715] C5TBL/6(,24 T ) ZRENE EH |
Bl St R — LR D EO NI S L UK L - {08 | SR RUE RTINS £t
TS %L - FIB/SEM tomography & HiA A— 0 ZRIT TEAV MIRE D3R LI 1 -
F M — 7 OFEFRIOVWTRENT LTz, [F55F + %&%2] FIB/SEM tomography (2 0& A Ml
ez i AR D ZE L LHAE L TRY, EAV Ml Ry T — 7 i B AR IR fu o>
Ry b —7 LHEEL AR I B SHIBRD Ry hT — 7 & TR L TSI e B SN, £
TS YABIT LY | EAC NV P OMIMIZRICIN>T Cx43 Btk 7 FAnBiggshiz, =
DA NIRRT R b — 2 13k O # B BN LS RO B KICRiT 5
A MERCEARIRARHE D 72 £ TV 7B 5L TV A ZepfEfilsh D,
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IHE 5 RIRE TR DIV ER S D — 15T, EMNCRL TRBAMDH LY
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(aU@BP7 VT ER) IR ERS OHCCHO THY, 7T EREZFEOZ b
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HER—EE~DISARRIFIC, Tex 137V 9 — V5% B & # 0 s 6B+
BREEITo TN, TIROMBEEERT VT 497 A8 (77 < 4E) & IV THRERT v b
EREVEE B YTV T Ul bk LEM ~%r A BRI QRIEEE LT, 377144
B @EI L7280 F CIIAARRL ~ L CORAMICRRHIE LA ON T BRELZEE
ShIRAERUT, )7, WHEIES T T b LR IVEE S0 20% RO FEERETEAL,
EEZ LRBRRE LSS BENORIEE S, A S ERIREICTBHERF S TRY, i
) A% OYEL FHEThol, ZVAF—VREEHEIL FA LB BB ERDR
B5E T ETICREHIZ 2L O tibdh o83, PRIICA THEEREL COER IS
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