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Benefits and acquired experiences from studying in Japan

Moustafa Fathy

Department of Biochemistry, Faculty of Pharmacy, Minia University, 61519 Minia, Egypt
Department of Regenerative Medicine, Graduate School of Medicine and Pharmaceutical Sciences,
University of Toyama, Toyama, Japan

Studying abroad always draws new experiences and enriches the social life. Furthermore, there are many
academic, cultural, and career benefits achieved by the person who goes abroad to study. Actually, in my home
country, Egypt, the number of graduates looking for a chance to study advanced degrees overseas has been on
the rise. It is not easy to get a scholarship to study a broad, it is a challenge. To do that, you have to pass many
competitions to be thoroughly selected. During these procedures, you acquire a good experience in doing
interviews, writing proposals and presenting yourself.

About my experience in studying my PhD in Japan, actually I was lucky to choose Japan and Toyama city.
My studying was not a vacation, it was a hard work, exams, dissertations, assignments, networking events, but
I spent my free time, when I had, in exploring my new city, Toyama. This is essential for open-minded
appreciation and understanding of a culture different than mine. Adapting to my new environment honed my
problem-solving skills, communication skills, self-confidence and independence. Like other students who
studied abroad, I displayed diversity and I became not afraid to seek out new challenges.

Attending seminars and discussions in a well experienced department, Department of Regenerative Medicine,
Graduate School of Medicine and Pharmaceutical Sciences, greatly helped me in introducing new techniques
to my department in Egypt and positively influenced my way of thinking and plan for experimental design.
This helped me to get an advanced position among my colleagues.

During my studying in Japan, I learned that the process for making something is more important than what the
final product is. Before, I never thought about how others would perceive what I said or did. After coming to
Japan, I learned to first consider how my actions would be viewed by others. I can now understand better how
others see the world. I learned self-control. Also, through interacting with Japanese, I learned to place value
on the feelings and thoughts of others and not merely focus on getting my point across. Really, all these things
show how I not only received basic technical instruction, but also influenced by such things as Japanese notions
of harmony, courtesy, trust, respect, and beauty. These spiritually enriching experiences served to add value
to my studies and personality as well.

Whatever your field, study abroad experience is great for graduate employability. From earning a specialized
qualification to adaptability, communication and cross-cultural understanding, your time abroad is an excellent
opportunity to build your resume. International experience will certainly help you to stand out in today’s highly
competitive global job.

_11_
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Isolation of stem-like cancer cells from primary endometrial cancer using cell
surface markers CD133 and CXCR4

Sun Yi

Intensive Care Unit, The Affiliated Hospital of Inner Mongolia medical
university, China

Endometrial cancer is the most familiar gynecologic malignant tumor of the female
reproductive system in developed countries, besides, incidence rates of EC is
increasing per year. Although surgery, radiation, and chemotherapy were
established for the remedy, the novel therapies are urgently necessary, especially
for recurrent diseases that have acquired radio- or chemo-resistance as a big
challenge for us. In this experiment, the identification of CSCs in the EC was
focused on the cell surface marker and stem cell marker. The tissues were got
from human endometrial cancer which had obtained from endometrial patients
during surgical procedures. The tissues were separated to three parts. One was for
cell culture, one was transfected to nude mouse and the other one was investigated
with histopathology. By using RT-PCR methods, we found that the cultured cells
strongly expressed stemness related genes, such as c-myc, octA, sox2, nanog, abcg-
2, nestin and bmi-1. The surface markers such as CD24, CD133, and chemokine
marker such as CXCR4 were expressed by Flow Cytometry examination.
CD133+CXCR4+ cells existed 7.2% and 9.3% in EC cells. After cell sorting, we
found that CD133+CXCR4+ primary endometrial cancer cells grew faster,
expressed highly mRNA of stemness related genes, made more spheres, and had
higher clonogenic ability than other subpopulations. The CD133+CXCR4+ cells
are also more resistant to anti-cancer drugs than other subpopulations. Besides, the
CD133+CXCR4+ cells have cancer-initiating ability. The data indicate CD133+
CXCRA4+ cells may have some characteristics of CSCs in primary endometrial
cancer. This CD133+ CXCR4+ cells are useful for making the drug of cancer
molecular target for CSCs in primary endometrial cancer.

_12_



Yesterday and Today

Wang Fang

1. In Toyama university what I did.
I have investigated about the identification of cancer stem cell in gynecologic neoplasm.
While I was in Japan, [ have learned many knowledge and able to acquire the basic technology
to continue a study and put it into effect.

The title is  “ CD24+SSEA4+ cells in Ovarian Carcinoma Cells Demonstrated the
Characteristics as Cancer Stem Cells”

[Object] Cancer stem cells (CSCs) have recently started attracting attention as targets cancer
treatment. Despite many studies, markers of effective CSCs of heterogeneous ovarian
carcinoma (OC) that can be directly used for medical treatment have not yet been reported. The
aim of this research was to identify a new combination of surface markers for human ovarian
CSCs.

[Methods] Primary serous adenocarcinomas were obtained from patients with OC. FACS
were used to decide cell surface marker to characterize and isolate cancer stem cells from
primary human cancer tissues. RT-PCR methods were used for estimating the expression levels
of mRNA, and immunohistochemistry confirmed the produce of the stemness relative protein
after cell sorting. Xenograft model was used for the ability of tumorogenesis.

[Results] We found that the cultured cells strongly expressed stemness genes such as c-myc,
oct3/4, sox2, nanog, abcg-2, and bmi-1. They also expressed surface markers such as CD24,
SSEA4, CD133, and CD47. The sub-population of CD24+ SSEA4+ double positive cells
showed strong expression of Oct-4, and was able to form spheres much more than CD24-
SSEA4+ cells, CD24+SSEA4-cells or CD24- SSEA4-double negative cells. Only 5
CD24+SSEA4+ cells formed spheres within 3 weeks. This sub-population formed the highest
number of colonies in the soft agar colony assay. The CD24+SSEA4+ cells showed better
growth in the presence of cisplatin than the other sub-populations. CD24+SSEA4+ cells were
tumorigenic in all scid mice (4/4) within 2 months, with an injection of 100 cells/mouse.

[Conclusion] These results suggested that CD24+SSEA4+double positive cells have
characteristics similar to that of human ovarian tumor CSCs. It might be possible to develop
effective new clinical therapies for human ovarian cancer (OC) using these cells as targets.

2. After returning to China, I went to the hospital to be an anesthesiologist.
3. And now, I am now working as a Medical Consultant in Philips.

The way has been a little different from a pure study for the way I'm advancing. But the thing
learned in Japan, I'd like to challenge all possibilities as a basis.
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Education and Research at EPFL

Hans Joerg MATHIEU Prof.
em. Materials Science

1015 Lausanne
Switzerland

The review presents the Federal Institute of Technology in Lausanne — Ecole Fédérale de Lausanne (EPFL)
—, its Institute of Materials (IMX) and highlights biomaterial research in my laboratory. EPFL has three
missions: Education, Research and Technology Transfer to industry and society [1]. Today the EPFL campus
has close to 11’000 students including PhD students, faculty and staff. It has 13 study programs and 350
research laboratories. The origin of students (Bachelor, Master and PhD) is 45 % from Switzerland, 41 %
from Europe, 7.3 % from Asia, 4.0 % from Africa and 2.9 % from the Americas. EPFL is well placed: no.
12 among 1000 universities for the QS ranking. Shanghai, THE and Leiden ranking is also discussed. There
are more than 110 Start-ups at the Innovation Park of EPFL. In 1969 the technical disciplines left the
University of Lausanne EPUL and EPFL was created with an outstanding campus right at the Lake of
Geneva. The Institute of Materials (IMX) is part of the School of Engineering, no. 11 in 2017 within the QS
ranking, probing the inner structure of matter and combining physics, chemistry and biomaterials as well as
the more traditional disciplines like mechanics and chemical engineering. Strong links with industry are
well established. I shall present an overview of the research of IMX including biomaterials at the atomic
level. My own research concentrated on the chemical analysis of surfaces from the sub nm-level to
micrometers. Surface analytical equipment (Auger Electron Spectroscopy (AES), X-ray Photoelectron
Spectroscopy (XPS) and Time-of-Flight Secondary Ion Mass Spectrometry (ToF-SIMS) will be shown
presenting three examples of results: on (1) Endotracheal Tubes studying Pseudomonas aeruginosa bacteria
by D.J. Balazs et al [2], (2) nm — brushes (anionic monomers) on Poly (3-Sulfopropylmethacrylate) —
polySPM - by M. Ramstedt et al [3], and (3) on Insulin deficiency, monitoring the hormones in islets of
Langerhans by M. Okabe et al [4].

[1] https//www.epfl.ch

[2] D.J. Balazs, K. Triandafillu, E. Sardella, G. Iacoviello, P. Favia, R. d'Agostino, and H.J. Mathieu, "PE-CVD
Modification of PVC Intubation Tubes to Control Bacterial Adhesion: Ag/PEO-like Coatings", 16th Intern.
Symposium on Plasma Chemistry, Taormina/l, June 22-27 (2003), Abstracts and Full Papers CD, edited by R.
d'Agostino, P. Favia, F. Fracassi, and F. Palumbo (2003), 698 - http://www.ispc16.org

[3] M. Ramstedt, R. Houriet, D. Mossialos, D. Haas, and H.J. Mathieu,

"Wet silver treatment of endotracheal tubes in order to produce antibacterial surfaces", J Biomed Mater Res, Part B:

Appl. Biomater 83B: (2007) 169-18

[4] M. Okabe, T. Yoahida, K. Takaya, A. Toda, T. Nikaidou, and H.J. Mathieu,
“Comparison of static and dynamic SIMS measurements of the islet of Langerhans”, Sapporo IMC (2006)
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LM L OB O E BT APC HUiA o /ERL

Mg B R PP E [ 27 SR IR 2R RE A4 =75 A A 5 =7 50 B

OlWm4%E, Av b~ BEET, THER

(=1

M APHIE{sF APC (Adenomatous Polyposis Coli) X B —catenin IZFEHdHZ & TWnt > 7 F L
ZHNHI4 5, APC 1L 312kDa D K4y F T, B-catenin LIAMI B EL DF BT D RAL V%
HL., TOREEN LIS ERHEEEZET D, TORREWALNCTH72H12F, EORV APC
AR BETH D, LirL, HIROTEITIHENIRE SN TS L ONREL . BIFEE ITLE b
REMBICERLUEH L CERBENR DD, R, B D APCHUREMH LR T — 4 D
—BMERRD BN E WD AL T TV D, ARUFIETIHHL APC HiikZERL L, & Ok E
EPLHAMEEBEE L 7=,

[ & AR

(1) FrRDOIER

bk APCERHE C KMiD BT T REHAWT, U¥XHkD APC-C Hiik % ERL L 7=,
(2) BikOKIE

1) Western blotting (WB) : =& APC #3&HL 3 HHMiakk (HCT116, 253]J-BV) TiX, milk® APC ™
N R ERak A (APC-N HUfR) & APC-C HUfARAS APC 24 H L7, C R/ APC Z 3854 25 fl Ak
(DLD-1) TlZ. APC-NHUAD M APC 2k L7=,

2) Immunoprecipitation (IP) : &F APC % APC-C HU{/AT IP L. APC-N Hifkiz X % WB T L
7~

3) Immunocytochemistry : APC &/ v 7 X 7 > LToHIIEERIZI W T, APC-C HLIRIZ L D Yuta %
1To7=o HCT116, 253]J-BV TliE=y ha— L & HlE L CHEIEOFTIN RO bz, Wiz B\ T
APC ITHIIE &%, 3 L OV &5 Oy INE B IR IC RTE 2 78 7,

4) Tmmunohistochemistry : = 7 A ZERZIC I T D APC D JGfE% . APC-C HFUR THIH L7-, APC DFE
HUIMEET R bE <. MBET L OTEEIZ FAHIZONTRENME T L7z, C RUgK I APC DI
FEHL9 5 APCIOBVIOST < vy 2 2o G X APC 1T HH S o 7=,

T4 DMERL L 72 APC-C HUARIT A M B L OVLAME RN Em 2 & D3EE S vz,
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HHUERREIZ K 5 PT4P OS5 A fRAT

HEBERT RFREFROER ol E
Ot A rndr, LHIE, WNEFHK, SRR, i, BAS

A7 b= U VIREITMIEN Y 7T ) oo Malk e SV CEEREE 2 O BEIRE
TdHbH, PIAP TR B EENL A /L h—L U UIEED 1 D ThH Y . HIaES 2V, kR
FFAEL, MOEIFICHNETH DL Z ENMONTVS, ZNETICPHUP NA— 7 7 PV— 7 A
WX@@%&E®M%%%_%@Té_&#bﬂofwéﬂ\%®é§@$ﬁ0#bfw&wo
ZO—[KIL PTAP OFEMT HIENR LN TE Y, MINSAZFE LI D2ORKNERZ L1TH D,
BFHMEEIC LD HFELHE SN TWED, Ek 7 v —7 & LT IgMitihkz DTN 57280, K
FEM 443 E13E 2720,

e 2 T AGRERE « BRAEEINT L 77 ) W AERRE  (QF-FRL 7%) C PI4P A R BAY) O m B E IR+ 5
FEZFT T L, PIAP O34, BBZ T+ 5 2 & 4 HiVE L TEREZIT>7-, QF-FRL {&IZ
BGHBHE S X o TS OEE) 2 B s S8, L7 DIE TR 2 EE Lo
b, u =TIl XD, ETEMEBEBE AT FiETH D, SRIOFETIX PP EE v —7
L LTGST LHiRERE AT F RSidl Ofha V) v v b 7%, B GST Hifk,
SavA FE#HRTe T A VARSI HE TR LTz, BEERORFEMEIZIYV AR Y —A1L 7TV BB X
UNPI4P B RE A R < A5 SidM 2 W IR Cgsl L 7o, HIZFBREREZ -V C PT4P O 4340 L flix
KM T TOERLE RN LI RIC O W THET 5,
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M Z AL DNIRER L o X d6 L OB LRI M T 9T e 2L
M AL & R L DB

SHERFPRIPGETRTER AR - e T

OF 3 =S it A=l

[Ar] W EOM TIL, BEOERER EO—HMOMIIC W T, K& biEe Tl %
B (K T2 2 enmbhTng, £, BT, e & bic, s e
DOEIEBEINT D Z ENMESIN TS, L, < OMRICBW T, MBI ROk kRE
EHEFFL T D, ARIFE TR, @% ., B2 B EORETH HIREK L o X L OB MIC BV
T, MO ZE b 25 & 2 LIz DA A BZ LT,

(A58 Hik] Fex OB 7V —71%, ZHETIC, IREKL v XB L OREMGRICES BB 50
M7 4 T A MBRRZ T EEA L TF ORI VEBLEA 2 ) b SR nWT X R
ICEHT D & MIRE SRS EE S, RN (UER) b3 22@ELCER, 4

[, ZOEBRBMEXAF Lo ORERBTSL ) v A4~ A (VUMb RE~ T A) /ERLL
MR 22 b3 B & = T RBE 2 BlEE LT,

[FER] UV UB bR~ T R AT L& 2 A, EAVTFUNERBR L TWAIREKL VX
BROMEMMBICB VT, BEMRR & RRIC, MRoZZERFHEIA WA Z L2 RHL
2o ZO XD RENIZ, IRERL  XICBWTITANRELZ, BBV T TIENE o F
WL AR, F-. REBICHEZMATEEICB TS, U VB b ARAe~ v 2 TlLibmaizo
BIENFED Bz, T bORBINT, FEIETT /L~ AORBA LM THELLL Tz,

[FEaa] REERIZBT 5 P EINDOMINO 2L, Mk (LB S 2 RtET 5 6N S 5 2
VAR L7,

(2% 3]

1) Yamaguchi T., et al. J. Cell Biol. 171: 431-436, 2005
2 ) Matsuyama M., et al. J. Biol. Chem. 288: 35626-35635, 2013
3) Goto H. & Inagaki M. IUBMB Life 66: 195-200, 2014

4) Tanaka H., et al. J. Biol. Chem. 290: 12984-12998, 2015
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i

HE BT A AT & TS B S Ofif T

B IR PR B LA 8E A LU R Y AT AET P E

ONNgIRE, B, SRERRS, EREmE, PAEA

[H9]

B, BAEEKOERICI D | MO, 5528 LB MIFTECRRIR T OTREIC B
b DT o7, Las L, 1ER LB 2 RIIFRFT 2 HIEDHL SN TE 5T,
BB O EMEOE TOEERED —2 L R>TNDH[1], £ 2 THRA UL, B OB kA7
BATICER L, @G EZRRT 2 2 &2 AICEEE T A0 A T % W2 R o m ik
DWFFEZAT > TE Tz, AR TIE, WRHRROFIZLFHIEZ M5 2 L2 IS L, Bhilif
Prefng 2 LI & - THREER 2 Ba i3 2 iz et L,

[77i4]

ERE T AN AT IBERIEFRE ARG A T — Uk L OSBRSS & FV N 72 B RO B AT R
{bEE@E 2 EH U=, MROEREREER O 52 A F /L ALK ¥ R(DMS0)0, 5, 10, 15, 20%., ¥
£ 0N DMS010% T 7 R R IMLIE (FBS) D2 E % 0, 10, 20%(Z Fi%E L 7= 55 Hi(DMEM) % Ak 3 (-50°C
/min) L. 3000 frames/sec CHAEIBIEDO AIFULEIT 72, S HIT, RE LIZBIEOMIT 2175 Z &
THRIRE DO HFERE Z3H L, S HICHERImoMEICER LT, B REEREZR T L,

(2R

B AT LA E A O T, DMSO 38 KUY FBS DR 428
b SRR O BAE R & Ak 35 2 & A3 C X 7= (Fig.1),
DMSO JEFEEDEVIC L VKD A X - R BA%, W
WREIZH D NRE N A DT, LA L, FBS IR DEL
IZ L DREBRE(CITHER TE 2D o T, BEfENT T, gl BRI B T2 50
Tt HE & IR L B2 DMSO IR S < 2 DI EH 0 72.0M50 0%. £i:20%)

FEIMET U, eSS Lz, —J7, FBS D
EWIZLDAEBEITIARON 2T,

[

ARBFFETIE B RO B rI LI E 2 IV CotiiiE e 2 rl i U, Shisifgiric & - THuRsEE=e
IKERTEER D AIRRED & BAYFHI 21T > 7o, ARTIE THRERER O TERERHC, MRk OBk
ROEREHMHIISHNAETH L EEZ DN D,

[Z°53CiK]

[1] J. O. M. Karlsson, M. Toner, Biomaterials, 17, pp.243-256 (1996)
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AR R AN 38 1T DRI A A > F v 1L ASICla DL E

A it BT NT R B e S JE P B AL

OREAZ . SRARZ, ML, #H)IED

(B8] BB =2 —r A2 B & MRaSME X, TEF 72/ 20 5 LB O EHEIC &
0. BYEIENTWD EB 2 6ND, Fo, MRETAEIL, AT EORREIMmIZ M S /T &
R—=Y 22X DTS 5 2 R EN TV D, Foxld, TR TARIZASN A B —& L
TUETe b BB MEA A F % RV ASICLla BRI AED AT 4 =— 2 — L LTI 2 &2 BEL
72. % LC. insitu hybridization {1 & fifi > T, Sh#E72MEEHAE = = — 1 2 ASICla mRNA 2358 HL L
TWD ZEx R Le, Al e, S dREERCE TRV T, ASIC1a 23Rk sr A
EHC, WEHE=a—n BT 5

Bz 981

Jitl « FRERTESHIIL O BESEIZ 5- 2 D B BIZ O\ T =,
ASICla % /N7 B DR BRI & 5~ 7=,

[F18k & 7]

1) BrdU 7T v&A ZffisT, ASICla / v 7 7 U b~ ATEIT DIEHEARERAD - #R B
OHEHE AT, AR~ A L il U7,

2) FREAEEE tagRFP LA L7- ASICla # BT 5 /) v 7 A4 v~ A Z/EH L. IRk
FaERL 72, S 5IT, $T tagRFP HUik, B L OMRET A~ — I — & o> THRIEGG 1T,
ASICla OFSBLRFHA 2 5~ 7=,

(#5531

1) ASICla / v 27 77 b~ A2 BrdU Z EFENE G- L, 2 BEMZICIME R L, S iRE T o
BrdU Bt O A7~ 2 A, WA R LI L THEIZHEIML W2, Z0Z &k
V. /777 b~ A TIIMRE M - #RAIERHI OB TTHE L TWD EE 2 b,

2) ASICla Z /87T DCX kb= —u Y (=it =a—u YY) O—ICRAT 52
Enbhhot-, £7-. Parvalbumin [GiEA v —=—a—a  O—EIcHim < FBHE L TV,

[#E34] ASIClaid, ¥BEEH/E= o —n L OIS 3 2 AR RIB S N7z, Hith==a—a O
INIRTEASTIClap G I BRI 53 A DAy, ParvalbuminflEA o % —= 2 —n8a R BT AASICland
MHERIC B2 D0, EBITHRHFIDNMLETH D,
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Na/K-ATPase OOfhEHHAANR b FEH 73 41 D & BB JR (L AR AT

L ABRRT ESEORAE AR TEI [ 5 R REAR 7
2. fE PR EAES T REEAE AR

Ol V2, FH#E? RE—# 2, Riiie !, REAE*

[ B#9] Na/K-ATPase (NAK) 1%, Na'A A1 & K'A F o OHIFAPNI D IERFRIE DAL 2 5 A F
VIRV T THY . BEEN DRSNS 7 AR EZR OBIEREE DL &1 5 EER 41
Thbd, EHFE, TN TRV A N =T OFIEIZ NAK OREEEILESCEE NG5 L O
HEPHHIRNTEY | A A2 O Z BZIAT 5 WAL C 0 NAK O 2 g3 2 EE ML E
TETEE-TWD, LML, NNKOHEAY Ta2=v h (a ¥V T2=vF) ®H9H1L3 (NAKa
I, ald) OTA Y 73— ALAPHREOMIIZHIL L TWD EORERH L OO, MfkiiaE
D NAK OFMLIE EFHL L~V DIENRe, T 7 AR, MR oMz BT 5
BERE R A A U HOFRBLL L OBV OWTIIARHTH D, £ 2 TAMFIETIL, SDS LR W
LU S s A A T NAK oo DFE B % i N O AL O i L Pl 2 e SR ICARE N A A >
AL TR L. T ORI EORBAERZH SN 5 2 & T, #ESHIICIS 1T 5 NAK O5E| D
—ECHEA L AEEHBE LT,

(A8 & HH:] Atk 8 4 D~ 7 A (C57BL/6) % HEVTEE L.
A R % fE [ E RS RS LT,

MRS & BRI IRl B 2 S Tl R 7

R T SR EIFERHIE | VRS CAL SEfAHI [N !
WHRERA T A ALV HEEEIR L ) (particle/ um?) (n) (n) (n)
B EERLL . SDS ALERAZIT . 4o EUITRES 172.8%£7.1 (28) | 173.3£6.7 (27) 130.9+15.0 (73)
T . BriRZEE 187.8%9.0 (39) | 257.6=13.8 (33) | 156.5=17.0 (31)
DN a T A Y7 4 — bz ifiked fhiRZeke 280 > | 178.3+23.9 (9) | 205.1+34.2 (9) 89.6+18.0 (27)
L —IRPUE (panNAK) & 5052 Gki R — 207.5+17.7 (30) | 108.2%£11.7 (26)
T 2 RPN % O TR A MERTEN - 219.8%23.4 (22) | 138.3+35.4 (19)

AT o Tz, BERROTAT OMENTIZ. £ 1 ZARHIITIS T BHERE K A A S50 panNAK o A
SRIEVEERLRIIE VRS AN R X OB R iE O fIpaA, BhikZeid, BhikZeE 231 o filiZz, i
IR A RIBITHIRE L. e R A A 80 NAK o BEER O /S5 RE R O 4G & 8 B 2 31 U7,

RER] iRmIFERGAD, Y SEAHIIN IS X O IR OMEE K A A U EIZ3 1) D NAK o DI
BEREIIR VIORTEY Eleode, SRIREIERCHIAD, ¥ SEAMIE KX OB RMIE O A HEHRE K A A
> [ 7C NAK o DAEFR LI A B 72 22ITRD b o7z, T, WS #EAEMAR o BhIk 22 o NAK
o FEFRER B 13 R B BRI o E R O F I B IS E o T, IS, FERIS L OMEAH
F D A 34 > 0D NAK o BRI FE 1 X5 A O AUIZ LB AL I i v o T2, BlSR B8 L OV R D NAK
aBEFRIZ OV T S, EIRHIIRI SRR O F B BIC Do 12,

[#E3a] AHFZEAER LV | NAK o OFRRHIRR AR B R BN R F R ICiiE S Cl v . BRio &k
FAE AR 2 B < BAEHE B A A > E D NAK o DFEELER FE DS SR K ONFERGHI BRI Z Be A~ < FRET S
TWDHZ DAL NERoT,

_20_



111

SEOMERZ AR T D/ N2 I g T o AR — 2 — OB DN T

Mg B RN AR o S e ] R P 2 S R = A 1) 720
OFFHEIE—RR, Bl PAZRER

[Bf] RFEFEAEFRNTHNEOEHE 22 b IO EEHEORERIZR < RESNLTW DL —F, I
D A FEHARY 9 D BRI T m A FE IS B W CERIB ST o/ g8 L L CHN D B IRV TH)
HDTRDOHND, TCHHH - BRICEWTEREIIBRROZEY E LTHEL, HABEICBNTLY
AR D EEAEE 2 R T & e D, BFELL R CIEER R IR FLERIC N 2, MLEEICITRRD b v
VWV = OB C b D BRSEBEAMTFAET 5. AWML CIXBFEIC IS 1T 2 FE LA N T FEBEIZ 31T
LINMEZ VB S R N T AR— & — (VGLUT) 11 72 5 TONC 111 mRNA O FEERMEL DWW THEAT
L. WL L OMEPEIZ OV TRET L7,

[(BrBFE HIE] N FERZe b NC=T RV 0 Hillnza W e, ~ RERD D aagE 28484 L cDNA Z £
B L. VGLUT II 725 ONZ 11T mRNA O3EHIMEIZ- DT RT-PCR THEMT 2 & & 1T, PCR EHNH
VARV = UERHRNA T —T AR L7z, N AR L TNC=T b Y 0 A 4% /8T ARV A
TT b N TCHERBEER, mEEBEHM L CEBICENWT 7 0 VU Z/ER L, in situ
hybridization {24 ¥ VGLUT IT 725 ONZ IT1 mRNA OFHARRTE &2 M L7z,

[F55R] ~ PR TIL, RT-PCRIZ X Y VGLUT IT 3K TNITT mRNA O T OFEBIENTRD 5,
VGLUT TIT mRNA 575 VGLUT T1T mRNA (2 &V B &N ZH -7, In situ hybridization {Z &
V. VGLUT IT mRNA (X, O AMRREIHIEABE L TWAENILE 2572, VGLUT T11 mRNA
OFFIEHNEICBE L TE=Y hY 0 HIROFEFE% in situ hybridization (ZX W% L, FIEHL
SHO A BHIREEICRET D 2 E N B E Ao Tz, FWERIZH W THABMILICI YT VGLUT
T1T mRNA OFRBUENTED BTz,

[Fham] ML I, BV TRONA B TR SN, L AMPREHIZRE L TR
I MERE SN A, HEAMRETIAIE 7 v # I EEETH Y . VOLUT 1T R 7L % I Uk
MEH > TWVD, AR TIIEED b8 AMRRETRIIIC T VGLUT 11 ORIENEIEZE S, BT
VGLUT T ZKR< &V ) Fiia T DR Th b, WAHO AV FRONAEMEE 7 L5 I 1E
FECTHY ., VOLUT 111 BT NZ 2 Uit 2> T s, ARAFZEiE. BEO A B A wFLIE
ONAEBMILITFY T D L 2R L TWVD, Tz, HEHLEEZ L T ER O BRI 5
VGLUT III OR{EIZ. BEBHIOE/R /T =2 —a BN T, TAROMEHIIL & 138720 |
VGLUT 111 N EFa&E 2R - L, TIUIRHEBREFNICHER SN TE 22 LR I,
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Synapse—specific plasticity governs the identity of overlapping memory traces
OKareem Abdou
BILRZE EFR ALFmE
Abstract:

Memories are formed through long-term changes in synaptic efficacy, a process known as synaptic plasticity,
and are stored in the brain in specific neuronal ensembles called engram cells, which are activated during
corresponding events. When two memories are associated, cell ensembles corresponding to each memory
overlap. However, each memory has its own identity. How the brain stores and defines a specific memory
identity when two memories interact and are encoded in the shared ensemble have remained elusive. Here, we
show that synapse-specific plasticity represents specific memory entities, and that synaptic plasticity between
specific engram assemblies is both sufficient and crucial for information storage. Using auditory fear
conditioning and c-fos-TetTag system, optogenetic stimulation of the activated ensemble terminals of auditory
cortex (AC) and medial geniculate nucleus (MGm) in lateral amygdala (LA) after complete retrograde amnesia
-accomplished by autophagy induction with protein synthesis inhibition- failed to induce memory recall at
recent and remote time points, indicating that the memory engram no longer existed in that circuit. This result
was correlated with the resetting of plasticity and functional connectivity between the engram assemblies.
Complete retrograde amnesia of a given fear memory did not affect the linked fear memory encoded in the
shared ensemble. Furthermore, potentiation or depotentiation of the plasticity at synapses specific to one
memory affected the recall of only that memory without influencing the linked memory. Thus, sharing of
engram cells underlies the linkage between memories, while synapse-specific plasticity guarantees the identity
and storage of individual memories. Our study gives insight into therapeutic approaches to treating post-
traumatic stress disorder (PTSD).

Reference:

Abdou K, Shehata M, Choko K, Nishizono H, Matsuo M, Muramatsu S, Inokuchi K. Synapse-specific
representation of the identity of overlapping memory engrams. Science, 15 June 2018, Vol. 360, Issue 6394,
pp. 1227-1231. DOI: 10.1126/science.aat3810
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IZ2>WnWT

3

HEPEET /LT v MIISIT 2 WRR & B E L 0D 5

SHERPERFRE EFSRT AR AR
OlLgERB S MHFB AN, FaJtE s, Ry Ziadk KRR, B EIEH

[BW] ABE CIHERREZ U LIEE0F 5, EREEUZ IR OB mE-CIL R D18 E 72 £ 53
»bH, FTebidfr, BAEMCHY F~A FERGLTHEONIBHEET VT v EHWT,
MR OINHINE = = — 1 > TR SN D BIEAREOIRREFZ R F 2 R L, BERIEE O A =X X
W 52 L2 (Ida-Eto M et al, 2017) o BURECE TR O SKOPEREI BRI IV TRER DD A1 &5
JCRkE e S oOfEIRIC T A BB O—>Th b, FZCAE., BE-bITABEET
VT S OBRTEEREOFELFID 20, RUREE & RKIKIZ OV TR 21T > 72,

[ & 53] Wistar 7~ FOEHR 9, 10 H HIZHY Y R~ K500 mg/kg ##kN#E5 L, AFEni-
fFZ2BEBREET LT v b & Lz, A% 50 BIZ A%PFA CHEGRIEER . MAFEH L, 50 um DJEX
TR ORI R ZERL L7, itz —a o O~—h—¢ L TH VT T IVT 2 UHiiR %
v, s b 21T o7,

D3] BEIETT LT v MCBW T, BELREE & RIED LT T AT I vt =a—a v
DIFRERF AT BTz, BIBURE COBITR bR -7,

[52] H%ALREE IR REIEAMUEE N S OBV AN 22T BEALTh 5, RPkITEE O
WTHY, b FEMECRKEOEREREEDEHINL WD, REEREE S &2 3RV W
ZIGIZ D= D0, ZTOEEACA T =X LIRATH D, HAORFE LB FERO>NTND LEE
2 D& WA bR & T L RGTIRE & | EEN A E] D Rk & OFROCBIER RIB IS,

[ 2% 3CHR] 1da-Eto M et al., Mechanism of auditory hypersensitivity in human autism using autism
model rats. Pediatrics International, 59:-404-407, 2017
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PR E % O MR ER A I A AF 1T 36 1T D/ MEIR A b L ZURE ATF6 #1388 D7 HE

OFMEME, ARIEFF I BOLES . IREREIE . a8 e
BIROR S IR R OR B 2 Sl [ 2 e e ) =72

R PR NS 2 S SHIE LT S

[H] % o7 BEEK « lEOETH H/MalkTld, BEZ(EDD DA NV RAEZT 5 & BE
B R ENERET D, TR ERIND/MIAA N U RIEZE (UPR) (X, AR MER BORE
JRIGZ IR Fix R BOTRREIZAR - HIICEE CTH D Z ERMEIN TV D, T E THRM
FRITHBWNTIL, UPR IZHRAIAN D Z R L ZSEE LTHER SN ZENIFEAE TH- T,
—J5. Fx L, UPR ORI EHIEIKN 7O —>, ATF6aD KB~ 7 A% W= s | R—F%
VU APFROMMFEZEDIFRE FIZ R\ Ty IEMEAL 7 U 7 B S R R S 1 ] & Fe 49~ B B2 UPR N EE
PR EN e B AT REME A S L CE T, ARRFZE IR, MERENE L 7Y 7RIS A IZ & IE T UPR
ATF6afRIE DA X DICH D MNICT 5720, B REIE 2 R LR ORI N E S 72T T
Jb. FENEERE O MR AN (RGC) 2814 i Z 1A RIAIR T T L & WV T 24T - 72,

[(F48FE HiE] ~ U AR OB EZ © oty B TI10 MRS 2 2 L1 L s EE
TNEER LT, ARG ER O~ U A2 REVEEE L72#%. Bll-tubulin (22U THEME flat mount @
FIE YA ATV, RGC DAEFFREMRNT LTz, £, SiMREZE#ZOMEZHWT, v=x& 7
2y MEICE D~ — o —& 7 TRk~ — —, MRRRER T OFRBUZ OV TREAT L
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T, MEEZ ) TRl AR L, NEIERA R L RZAM L% O Y THII~ — b —8 KO
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TEVEABICIEERYIC & . RGC EFICPRER 2 BRI 2 R I T REME S RIZ S T,
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Auditory hypersensitivity in thalidomide exposed autistic animal model

—HEEET VT v MIBIT 5 E R T c-Fos F i

SHRFRTER EEOER AaERTREL (BERE) . BAEFEESS

OV Z i+ 12 LR B 2 2, RITERIZ, bl HIER 2

[Introduction] Autism Spectrum Disorder (ASD) is a neurodevelopmental condition, characterized by
difficulties in social interaction, communication, restricted and repetitive behaviors; and sensory
abnormalities. Also, ASD is considered to be influenced by environmental factors, such as exposure to
teratogenic drugs on early embryonic days. However, the pathogenesis and mechanisms regarding ASD and
auditory hypersensitivity is poorly understood. In our autistic animal model, pregnant rats exposed to
Thalidomide (Thal) on embryonic days E9 and E10 presented increased serum and hippocampal serotonin
concentrations; and morphological abnormalities in the raphe and in the auditory brainstem were observed
(Narita, 2002; Ida-Eto, 2017), which are consistent to findings on human autism (Kulesza, 2011). In the
auditory pathway, the superior olivary complex (SOC) is a group of auditory brainstem nuclei and is the first
major site of biaural convergence. Impairments in the inhibitory processing of the medial nucleus of
trapezoid body (MNTB) in the auditory brainstem might be related to auditory hypersensitivity (Ida-Eto, et
al., 2017). Based on these evidences, we investigated whether abnormal auditory functional organization is
present in rats prenatally exposed to Thal, using c-Fos expression as a marker of neuronal activity.

[Material and Methods] All animal experiments were approved by the animal research committee at Mie
University. On E9 and E10, pregnant Wistar rats were exposed orally to Thal 500 mg/kg dissolved in 5%
arabic gum in distilled water, or vehicle control group. Juvenile male rats (P49-51) were placed in a sound-
attenuated box for 30 minutes without any auditory stimulation, followed by a 16-kHz (around 62 dB) for 1
hour (S+). Immediately after, the animals were anesthetized and were perfused transcardinally with saline
followed by 4% paraformaldehyde. Then, the whole brain was dissected out and the brainstem was sectioned
at a thickness of 50 um and immunohistochemistry was performed using c-Fos antibody.

[Results] The sound stimulated (S+) vehicle animal group showed c-Fos positive expression consistent to
16 kHz tonotopic band in the MNTB. However, c-Fos expression in the S+ Thal group was widespread and
the tonotopic band could not be recognized.

[Conclusion] This suggests that auditory stimuli processing impairments might be, in part, related to
prenatal Thal exposure, mainly in the MNTB, contributing to auditory hypersensitivity.

[References] 1) Narita, N. et al., Increased Monoamine Concentration in the Brain and Blood of Fetal
Thalidomide- and Valproic Acid—Exposed Rat: Putative Animal Models for Autism. Pediatr Res, 52(4):576-
579, 2002. 2) Ida-Eto, M. et al., Mechanism of auditory hypersensitivity in human autism using autism
model rats. Pediatr Int, 59: 404-407, 2017. 3) Kulesza, RJ. et al., Malformation of the human superior olive
in autistic spectrum disorders. Brain Res, 1367:360-371, 2011.
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molecule (CADM) 4. 7} /L H Membrane protein palmitoylated (MPP) 6 & Lin7 (Veli) @
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U U AFERICIIZEOBRENFRFTICAER L, RELZHLCEEOEEN R 61D, —FH T,
BRAZARD LLHL N S T2 /R D= Z O RN R R & A DN DIEMN A b, 5 et
AR OERITIRIREE & 72 2 NPEME OFER G EL< 78 d, 7Y AFERICFEFIICERT 515
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YATAT T U EER L, RERFERIBIIFEETATER O R A S — 7 Y —(MiSeq, lllumina) % [
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WZAN IR AV T NEERE I VT APREE. KOH SRS, AUERIREE . 36 L OMAEERF Z et L7z, £
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JREAANC, BN R F—HETHLINL U ET Y PR TH D0 HiT 572010 ¥ Y
Kokt Z, £72 HBV OFEN D 57> HBV-DNA integration ZH(EMTH CTH 5,

[B22] FFAE B IR B A RICE T D 2 MBI TW5, BAUFS T HBV-DNA 23
JFHERGLC integration 25 2 &SI X VIWT DL SN TWDH, AREFITIX R —AFEHRTN 5
PUA N AIREEATD T LI LD RN HBsAg 3aMETH Y HBV O 5IHRW B2 b, £
DIEDIAETFILIT - E D LT, FRIBHES TIITMao—#23 FF—mkTh o 2 &
DHILNTEY, N —Ffius T~ & kT 5 2 E BRI N TV D, ASEGIAE
BTHDLZ EPORITHEMEE N —HRICEDZ2 D THLN, TR~ AMES L v BT
YREXRTHDETIUL, E2n, ED LD R CRIE LIRS 25,
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/S A 3D 7Y >4 A VTR L 72 DR 0 SEBLI O i

P KPR s R T oAt
. F e, s

[ 5= KLU HRY]
Txld, AETMROLZMEE UL ERZ ERT 285 2B L TR Y e, il

R Dl & R & 2RISR OERUCRRE L T D, ABFJETITE b IPS Hsk.Oilie 2
AWTLAMRAEZ ER L, PRS2 R L

(28 7574]

iPS Hk MR, M PN AR, RRHE ARG 2 B E DR TIRA L. M pMEseas o U
7l 96well-plate PNICHEFET 5 2 & C. DM ERESL 2 ERL U7o, 1ERLU 72 O Ah e e 301
A #3D 7Y & (Regenova:th o 7 o — Kb 2 HWC, &l EICTF = — 7S RICREE L7
(KZPR), fEfe L 7-iaseEdlM a2 mse 542 1M, flL BT L2, B, /il k
T, HEE. A KESEL2EHNTHLA Y TaT L) — VA2 RINT 5 2 & T, DifaikA
OB, DA TEMEE CElgR LT,

(R R OB %]

Gl FICAER U7 DRI, A AU 77 2 —NC 1 JEMEEERT 5 2 & T, MlukEdl
FER@EAE L, &I ETREIL Tz, Rl E O AE N BN 9 2 B ICR/I L OS2 EEde = &
DRER I NI, AMERIKICA Y TaT L ) — BRI U ES ., DGR OB e L,
oL BEE LR Lz, 3045, A2 FRE L%, M@ mmaiofmeilk, IE IR
STWe, UEDZ b, A4 3 7Y 2 &2 HWTER L7z DA, #llh EcHOM
b S, ERSEMER D D Z LRI NI,

%&&%ﬂi\ TR AR 720 C7n < L BRI i 7B B AR E & L CH iR S

%S, % @ t hiPsHRIFsR LA
, = ® : MEM A
o RS MR HEET

&HllaE MRRESRR

BRI \\‘ \\\
<
| -
P S E R
NAFIDTY T a4 HEE s

_35_



201

~ U AR NEENE RIS D aE RIS Y o NE D WREVED B D

1) BRR SR GEF eI R A 2 R TR R I
2) WRKRFPRFBE KRR R AR R AL 7R
Ohs FXHY, tE mmE?, &% =27, mH mEy

[BEM] ~T RO TFRIZY VR EZERT 2 ik, WEETHLIZERMEN TS (X
KD . OBE - AR - BE Y NEIZERNE L, TR oNREER SRR T, TRICIEALE

ICG T, FEEBEAHH Iz, ZOEFERBIITEO Y o XENL DAY o E IR - T
. 2T Z enb, U ERY OGRS, TEEEATER S, £OEEERE Y
VOSBIEY, FHEEOU L oNRERE IS NS EEZX LN CCEk2) . BT, EEDOY o8
BRI, BROFEMY o NE, THMOARZEY g, BT HERICH 0 HAMEIZIEWESR Y
NSRS FRd R, ZOZEEBENED L D R L oNE RO E I E - BEEE TR
ALz, SENTERERTH 5.

[FPEFE J7IE] 10 45 Balb/c A~ AZMHEH, HREY 3 Hiz#50E, 30 H#&IZ 1C6 &
THDE FIZHEAN, £EY 8 L TR A, O OMBREZ T, BRI R Z/ER L
BELE., Bz he—nb L, ZOEBRIISRRFEIEREZB S OKREGTIT-
7= (AP-153596) .

[FE5] ARV v EiEER 30 H T, ICGIEARZRIZY U NEEBIZZTH L, BRIOIEF LY

T8 NEICESTIRIBABE SN, a2 b — /L TIRZ O L 9 72T RgiIEE
BINnNhholz., ary ba—)TlE, BEEOEBMY NE, RTHEBOESD VVEIZL<HE
BENTED, INHDOU U REEESZRY VNEIIFRICUBE SRR o T, RO D
LA T, BEOBMY L VELEA) L VEITa Yy Per— L ERIL K D R RE S TR T
Wlcglsanz., —7F, @) o iEar be— vk RuWgngissnz., = ba—n
OEBBTIX, BMY o EONEAMEO PRI I = 7 — 7 o N ERUCATE L Tue.
R Y o NEOREIIZI~2 BOVIRMGA R ONT. EBEV L NEORBIEBEOFEHE 2T
— T URNBER ST\, TR OEBBIE, K@Y o NED LD ITEEZ 1~2 D EE
I BTz,

[#am] EEEEONENE T cHL 2L, TOBEHEBITa ba— L TOR@Y V%5 &
FRIL T Z ennh, TR, JERLEZ®Y VRETHLZ EnnRani. &6l F
WHRRALND Z LD, EEEKIIEMANCY %L, U U S REICH L L TnD EE 2
LTz,

[Z%3CHR] 1) Komatsu E, Nakajima Y, et al., Lymphat Res Biol. 2017 Mar;15(1):32-38. doi:

10.1089/Irb.2016.0026. Epub 2017 Feb 2. 2) Nakajima Y, et al., Sci Rep. 2018 May 4;8(1):7078. doi:
10.1038/541598-018-25383-y.
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FFAMAE Golgi FEE D LA S fEAT

VIR P ORGSR A B SR S UG AE * B TR EE R R SR S B A )~ e |
PP SEATIE BN AT B R T R BER
FHEEE . O, REHMHZ. FEfE’. e

[EW] WFLEMIIC I 5 Golgl EEAMBOBEENMNABILZIX, BEEEBEHVEM N7 7 7
. Volume—SEM (Array—-SEM. FIB-SEM, SBF-SEM) ® 5=z LV, w[FEL 72> 7=, Osmium
impregnation ®— F{ETdH D 210 I K 0 Yets U7 AFHIE D Golgi & D /0Ah L FEHEA . SBF-SEM
WX VB L, thomILEME L OfEEZLE LT,

(%18 & Fik] 7~ MiTFlEREREZ 7L 277 e REER. 210426 (Zn, 1. 0siEAiK) TY
7(1,2), BIEEH L7=7 1 v 7 ZSBF-SEM  (3View2-Marlin, NNEEFEJE1. 2kV) THIHI, FmEo
O EHE R A TS, EGEWTE S (TonmfSkE) 2 OAREE Y 7 F T ERouE G R L
(3,4) . NFHIMAARIS T 5G6olgi & D434 A ATHAL L 7=,

[#ER] Golgi #EED lamella BN RO CTEWVEFEE CTYEOBIND, “IRITHBBIZ T, Golgi
P, HIRE N O B ot & U CBIZE S5, Saccules 1 2~5 BFRE D lamellae 7>
5725, CisfIHG transillD lamellae & vesicles, vacuoles NIURHETEH 5, SAKE Tl
% Golgi HEEITREA DRKE ZOHE LI-FHFHEOHHEEE L THEIND, 2FiTHmny <o
72U R MROWEE T, cis—transEiOM X TEHTHY . cismIIABMEOPCIRWEE ., trans I
INERREIE L L CBIE SN D, Golgl HEE IR & BHIIREIZIR S 2 » PTICER L TRTEL,
Disse PEANZITAFAE LRV, AHNIC 20 HREEEAAE L. MR 2 e ABTITK 1% T —
Bz« ORI TREEDZEIL R,

[Z£] wWalEMo% < T, 1ED Golgl MEENIFTEEIC ST D Z LN HEM hES T 7 4 -
Volume—SEM BIZIZ L W HE SN TWD (8-14) . FFHIAE TIX. #45D Golgi HEE N ZITEE & Bl
JRAE I > TRIET 5 & W ) BISNO 2R 0 A DR Sutz, BHIARE S 5 i (5,6) 1%, X - &
FETHLS MOBIE SN TE 7225, SBF-SEM IZ X & SRS L 0 EsR Shui-. BMARE I - 12550k
I, AR S LT B sy D R 1 O BALE BEA~ DR EIZ Golgi HEENBI LG5 (7)) ZE DK
MLl x 7,

[BEIR] 75— T A TRES [2E 3R - WFLIRNIIE Golegi 2B D HVEM
1. Noda T, Ogawa K. Acta Histochem NEZ5 7 4 « Volume—SEM #i2%]

Cytochem 17:435-51, 1984. 8. Tamaki H, et al. Acta Histochem
2. Atsuzawa K, Usuda N, et al. J Electron Cyotochem; 30: 643-651, 1997.

Microscopy 58:35-45, 2009. 9. Noske AB, et al. J Struct Biol.
3. Nakao A, Usuda N, et al. Mol Brain 161:298-313, 2008.

10:60, 2017. 10. Eckly A, et al. Blood. 123:921-30
4. Ohno N, et al. Proc Natl Acad Sci USA 2014.

111:9953-8, 2014. 11. Koga D, et al. Microscopy
5. Cramer W, et al. J Physiol. 62:74-80, (0Oxford). 65:145-57, 2016.

1926. 12. Taverna E, et al. Sci Rep 6:21206,
6. Fawcett DW. J Natl Cancer Inst 2016.

15:1475-503, 1955. 13. Koga D, et al. Biomed Res 38:285-
7. Kipp H, et al. Annu Rev Physiol 296, 2017

64:595-608, 2002. 14. Chung GH, et al. J Lipid Res

59:1402-13, 2018.
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OPZ B RIZME D b M2 A MLEROD W FRLIZ BT 5 43 MBS & 2 it

[BE8] & NMEFPERO S WERIET X — LVEERL ; AG (MPO, ACPase). FFERPEET; SG
(lactoferrin), gelatinase $HH7 ; GG (gelatinase) DT secretory vesicles ; SV (ALPase)75§
A RS X OSSR 2AICRE S TS, KE SIZOWTITAG BN b K& L,

GG, DIEIZ SV H - L& H/(0.09~0.15um) TH D EME SN TWD, F72AG Hﬂ SG.
GG, SV @E%E}Z/\ NADPH oxidase #4480 Cytochrome—b 558 (Cyt—b) DJFENRE SN TS Y,
HHERPERFIZI VIR SN D & Cyt-b & MOMILER 723G LIGMHS NADPH oxidase & 7¢

0. 0y 75§$55iéh50 O I RGEIZ 0 iAW EN D, 22 TRV UAA L2 (Ce faik) &G
SHDL LA T 5, FxlZZORISEFIH L T SVIT H0,-Ce ZHEFR L AG L IXFRR HHER %
BTW5D Y, A6, FHEOERZIEEEAMEK (PUIN) (28T Ce HiiEICHEV T ALPase I&MEA R L
Tt Mﬁﬂ?ﬂ"—iﬁf%ﬁ TR TR OWTHT 21T ) 2 ¢ 2 BBV & LTz,

[R1EF & 7EE] R AORMIME Y PN Z5BEL., Ay YEICAHT Y = AbF A fc*f“/(opz)
EPWN 2Nz 37°C, 10 IR L7z, 22 T2V HZ AT T B (7 a3V )VERiRER) |

Sy DOEIEE 21T > 72, FERFRIE E D% NADPH 2 1 2 7= Ce FUMNRICHI A2 L 37°C. 10 4y
IR L7-. #:N T < 2 AEE (Pb) VEIZ L 5 ALPase iEMEMH A 37°C. 10 01T~ 720 BUS 1%
FAI UL (I a P NBEERENR) (2K H%EE., BKER T, Quetol 653 BRI, HH#EY)
F 2 VR U ST - BEMMEE (JEOL 1400 Plus) \Z Coo#Enir&1T -7,

[FER EB2] 2R, 0PZ B& PIN ORJIFEIZ Ce, Pb Myt H S 47 JEkL 238122

77o SDHICZOERIORETZZ0.13um THY, KEZIIWZBWTHLSYTHDZ &75:@%75%:726

otoML@;9LLﬁ%ETiﬁ@f%&mmW%&mﬁ@ﬁf%%u#é EMNTE, T
RIAOH AR Sz,

(COT : 72 L)

1) N. Borregaard and J. Cowland: Granules of the human neutrophulic poly—
morphonuclear leukocyte. Blood. 89: 3503-3521 (1997).

2) K. Moriguchi: Independent trafficking of flavocytochrome b558 and myeloperoxidase to
phagosomes during phagocytosis visualised by energy—filtering and energy—dispersive

spectroscopy—scanning transmission electron microscopy. J of Microsc 269: 338-345
(2018).
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NEHEET T R Y ORI R S U R e s
VE LR MRS, 240 R OR OKE B AT TR R, 3 B IR IR e,

CRIEKE ISEBRBTRERIE v 2 —, M U 7 L IERLKE AR, o 8 1KY A ARl
SRFIEt 5 —, 7 SO R RIS, SR IERT, o B LRI e

OJINF FFEE 1, FRE #e1- 2, 1A [ 2, FAA W] 3, il B2 4, JR%e R 5, TR 225k o,
TELf P 7, ZHE SR 8, fF b 2Rl 0, — iR AR

FEBMIE, WL CIT RN E MRS . WA & W 7ol 572 0 | B E), BERER
EDOERERRICELS b5, SETH, KM RESCEE), BEENNICEDL 2 Z e n@wiEsnT
BY . HIFEZAEECARREIE OFEN R SN D, Lo LAREOKINOGEME X, BEOMET
L CDNEIO T DM OFHEEM) & OLLEN#HE L <, F7oAHOMM THMmO TR L TV 5D,
IO, EOKMCET 52— SN, 2G0TV, ST RGBT O
R, NEHEBAXXEHOERIIMNET A THY | MOAXXEEHOANEEE LT, 72
fig L H oMM 2R e LT, BELRMINMEL GO L Z Ebhrolc, £ 2 TARMZETIL,
NEHAEO - TH LI/ ARVICHER L. ZOKMOEIEIZ DUV T, Nissl Yefall L 5 HER)
ORI L | Mk~ — — T O s ZREER D0 A7 — BT T 21T o7, &
oo THOFRERIZES W TAE B OO E L O & g U, 2 ORekiE & il 4 i
FEL 7,

I/ RY OEETIZ, BLFO ENBEE R E LTI I, 1) MEOAT X E LT
15 A D RN SMATES (DL) 28, #Rft~ — A —72 EDO AR F — A2 L > T 7O b D XI5y
T 57z, K DI4-7 1%, HuC/HuD FEPEO RGN 2351 2 72 3R ORE IS K- THEEI B, ##
#&~X7'F I Substance-P Z & Lo ARAE DM RIL, DISITITIZ & A LR LRV DIZXE L, DI6 I
TEEIC AN L7z, 2) EOKMERE R (V) 13, OFHEEIM ORIE~IHE T 5, I
7R Tk, Vd 2R 2 AR 2N, KIM O IRERIHIC A0 LT, BRI R I B D
(Vo) 1E, fhofafETd vd OMIfRER O—HBRIMINZ A Z LT b D EB 2 b TWH R, 9
VAR D Ve lTHEFITRESHKEL TEB Y | IR LE (Do) IR IBAL TWe, Z0
AIRLERIX gad65, substance-p, enkephalin WGP DN % 5 7, W FLEADORREARIEAL O F Ak &
RULTz, 72720, ¥R YO Vellld R—733 AEE AR RHR#E (Tyrosine hydroxylase #5% i)
DATIT72 N T AR LAS ORI C B FRSARITFE Y T2 NI BT o TUHRLy,

IR Y O TIL, Substance-P X° Calretinin OB M#RHEN Dc 2 E L C\W=, Z DXk
D IRRHED EATIIA H TREF N IV ATHBILEINTE Y | AIEICHA R BRHERR OFIENRIE &
Nic, —F, BEEMEHRO~—T —Th 5 vglut] X° vglut2 DGERIX, 7 U > RTIET
ARTO DI KEIZEL AL TWADIZK L, I /AR YO DLIZIE, 2D OB & Te X
B & B ERVXKER DT, TAETICS, RO DIOERITIHEICZERILL TWD Z LS
TN, ARIOMEHTIZ LY . DUTMBAERE O S THIE T L IR L L TR Y . MEENIC L%
AL LT\ Z RS-, Rz, 3 /A8 U O DI4-7 12/ Hmia o8] v ik
&, AMOFHEEMW O E AR IT R O N RWRETH D . T ORI EROMIITS % OEE /R
METH D,
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TRPM7 % I3 5 fii A5 &

O bE3E— 2, HEARZER 1, Zhigang Xiong?

V40 R TR E A TR A R 00 B

2Department of Neurobiology, Morehouse School of Medicine

RS A A F ¥ R TdH D TRPM7 1L Mg¥ 7R A 4 A X 3 AR Ca? R AFM: D AR R (5= 1 2 B
H35ZENAbNTWDD, HghBRtEOH 58072 nF vy 2O ESTHH 5, MM
EDOEERIRIE ~DOBE O A D EEMEITERT 2 Z ENMmon TRy, BET L
TOMMEMIZIB W THIRREAZ G575 L EENRET 2, AENTOHEORE - BATIEE
[ZHER b T v AR = —CHNHIR T v XU L > TIThIL D 28, NN TR HignE iR T v v 0
BENRLDRENWEEBZ BND, Fox i, DAL, IR 2 lignaMElC TRPM7 3B 5975
AREME A L CW AN, Fll. BERIFE T L OMMT TRPM7 DR LU EH45 2 L % A
L7, MERIFZ2 & OREBEREDN & 556, IMEERIERFOIERPEEST 2 2 L6 TEY

TRPM7 DFEEL EFH- N DO —RIZ 72 > TWD HREMEDR & D,
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FLEEZEIRIEIERRRE (SIDS) E7 /LT v hDOIRRL L figfr

SHERFRER EERNER EAERARES
OFATIRI, TTREA B S, FKHIE

(] AIZGLIRIEIEMERE (SIDS) 11X, (MO T IR ERE & 22 v E £ IS N FEIZE DR
T, BAROILIHKFROE 32 HDTE Y, Pk 2 84FLEIZIX 109 4 DFNEA SIDS TLEL 2o T
W5, SIDS OFIEREFFIT AR TH 505, BEIRIPICEIFI - 72 BRICREECE I L b L%
Z b TS, RS ORERICIIMSR O e F =N EEAEx 2 L TEBY., 512
SIDS T RRo e RDMRErIZIB N TR F= U MROEEN R OGN Z &226, SIDS OFRIEITIE
MOt e F = MRRRORENEG L TND EEXLNTWD, i, Fx X v A LV ARGEE
TITy FEHWT, HRTPOTANVAEEPRFBLOEENTAFOEE h = ARRRICERT
P92 L AABMNZ LT (Ohkawara et al., Brain & Dev 2015; Ohkawara et al., J
Japan SIDS Res Society 2016) , ZODZ EnLEA X, HIRFO T A NV AEGEBIBIEMOE 2 -
S UMRRICEE A X LR, SIDS N Z D AREME A B X T\ D, T ORGAETEND D1
WIZF &1L, SIDS ET VT v N OVE A AT,

[715] OSIDS Z%80E L7 D 8 BILL LICHIBEE A R 6D Z L nh | MR EGE A SIDS FEIED
Bl &8I0/ > CODATREMEN B 2, £ D%, IEIE 10 B B Wistar 7 v MW A L AREYLEF L
ELTEL WSS polyriboinosinic : polyribocytidylic acid (poly 1:C) Z##5- 1L . HE
%, TOHFZ v b (At 12 BH) ISHBEEGET L E L THFZEICHV 415 lipopolysaccharide
(LPS) Z fth5- L, 24 REft& DT EZ 7=, @R 10 H HIZ poly 1:C &5 LAEK 12 HEIZ
LPS Z# 5 L7=F v F % SIDS 5 /L & LT, LPS #%45 2 Biff1# 0 ik DA Ftk 217> 72, @
SIDS Tl R bR E T AT DIRISDRFEPREDILTND Z Enb, IR O T A VR EY
DEENTEXTfFOMREIZEEZEZTREEEE X, @ik 10 HEDZ v M poly 1:C Z#
B L., EEENTE AT O EE 2 FER TS REREN > A 7 2 & W TEl~ 7,

[#558)] OLPS B 544 DI T REFRI-FMER, = Fa— VBTl 24.0% (25 PEr 6 PLFETS) T
BoT=DITHF L, poly T:CBETIL76.9% (26 PTrh 20 PLIELS) &BELHOAFEARRIMA A B
7o OIMEEALFERADOFER, SIDS ET /LT v MZBWT, W ONDRFICHEREENRALND
ZLEWEMNI LT, @9F T v b OMFREEZ I ~TRR, poly 1:C 2& G SNIZENGEEN
7y NI @RRBRSE T A S b STCBR, AR 12~14 B CREBE DS I 28123 FL
birz,

[B2=] IFURTF D 7 A VR RIS FRAF ORI AT SO R 25 X2 L, S BHICAEZOM
BN G| X4 2720 SIDS Wi Z A AHendH 5, (COT: 72 L)
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R TRERICENST A haY A FOERRE

VRRKY KESRIEE AT R
CEIKY: PEEMERR YU

O/hpafz ' ekl 2, ARl !

R7uZ Y TIEFMNTERREZMY 7 THlaTh b, L ixIr7e s TRENICY 7T
V7 mHBRZREERBT D~ 22, MANL I 707 ) 7 &2RET L ERREMSL LT,

ZOEBRRTIE, 2707 ) TOARERITHEEL T aWnWZb b bd, 2 7e 7Y T 0K
BTSN DR D, DD, 277 ) TUNOHIRNI 7a 7 ) TREZER L
TeEZE2 b, £, I 707 UV TREZROMICB W AR~ — 0 —5FOREE U T Iv
2 A LPCR TR ZA, TAMaY A h~—0—Th D GFAP NEHEFIZRBL EH 52 L3
Mmole, &I T, REHEMM LT & ERMEFIMEEICL D 7 A bath A MBS LICRER, 7R
fatA MIKRS B LR EZHWI 7 e Y TEREBEZERTHZ kbxﬁﬂ%z’):}:fo@oto ZD
TARaYA MIEDAIZuZ U TREOAERIE, 7TA R A NETHRRF—RAEZFHFELZ
a7 U7 OF_ERETHLHE SN, 510, HEERICBIT S siRNA 2HWWe ) v 7 X0 U5
B, TA MY A MIEBETHTAM Y 7 IV —1RnI7 a7 ) 7 EgsRikT 2885w
RELTEK ZEAHBA LT, UEDORERNS, 27827 ) 7T OAEBEENHERE L7220 RHCER
27 A bt A NREREIT O ATRBMENRIE ST,
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JIHE 5% DR PN PRI 3 1T D 40 F-d L ONEEN T A DR R

VERIRERR S SRR I, 2R SRR AT JE AT

OFF HE¥ HHEE?

[H9]

AR D AR AR AR R DO AR AR RSCH A ER T OFEICEIVFE L HAERERZ L
728, ISCHF BRI T DARARM 72 IR IR TR TS/ S Tune . L L4, ARARE o
BEZ IR LA RRIEE AR EN R D D HmAE 2 L, BiEEEICHFS T2 R 0ho T
77 AHFZETIT., RFEM MR EA S 7 F L (BDNF/ TrkB) OIIHIKR+THLHF o ) il
BEsE (SHP-1) Z #3425 2 & TR ER OMRIROME « /ol (B2 2RI L & biz, A%
M7REENC K > THRR RIS O FfR & il - 3RS 2 2 L C, MBRE% OBEERIE N2 R
LD B ERREE LT,

[77i4]

EEHEO~ 7 AL, KHO 12 B E BICET TE D8RI TET Uiz, MEEGETT 1 OER
Hoo WM « AT I Lt 2 o CRHR (5575 0 B BLAR B 00 96 3-SR R B 00 A DL %
SRR LTI L. BRI L OVSHP-1 2 v 7 7w b (KO) ~ 7 RSB 2 IEERE, &
EEEICIRBW T Le, $72. BRIV TINIREG % OEEIBEEE O M IEFROR R K F D FEHZE
{EIZ DWW T b BRI FEAm L 7=,

[#52]

YL THRI 10 km, BHAETT L CODIEEIRED 727 TH . FFIZ SHP-1 KO ~ 7 AR W T REHHE
FEOFEFENTFITHML TRV, EIEREDORIE G BIFChoTo, £/, IMBEOE®Z LM
317 % BDNF, TrkB ORBINBHAE AT HZ &, HBENZ L > TENL OB PAEICIMZAHND
ZEDH BN,

L

BDNF/TrkB Ol [KFTd> % SHP-1 Ol FIZI\W\ T H IR R ETEE 21T 5 2 & T, BEH%HD
PRGNSR D FEIF MRS O FEHR S S DICHERT D 2 LR LT o Tz, IR ER OZIRAI 72
FRERIE R O FERRIZIL, PR AEOIRIN 2 % —F7 > b & LT PRI A L L MfEEN AR AR
PP A 2 5L - FEEUE T 2 BB ZME SEL ZEBNARTH D Z LIRS,

[57& 3Cik]
Fujita Y, et al. EMBO J. 1389-401, 2011.
Tanaka T, et al. Cell Death Dis. e567, 2013.
Ueno M, et al. Brain. 1253-67, 2012.
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7 A RrYA b CD38 I & A PRI |tk
SRR E LRI E R AR AR

OfRES W&, 9 &

(H )

HEEDET IVEMW THD CDI8 /) v 7 T 7 R~ T ATIEAFY b OBWENMETT 5720,
FTHTATHORE, fSoIRTRBE 5, —FH, BEERFMIBWTAHY IF5 > FadA b
RT At A MR EOT Y THBROBERENH D Z ENMLNTWD, ARIFFETIE, 7 A b
O A NBRMOREICG X HHBEEZALNCTH20, TA et A MR CD38 /v 7 T U b
~ U A% VTR LB 2 T L 7=,

(BkEE J51ER)

TAMwY A MEFRRICD38 S v 7T Y b U AZAERR L, BRI VR RIRL, Y= R F
Ty b, REYC TR ERE AT Lo, E7o. 1TENCE 2 DB ERFTT 572012,

B2 T . tail suspension test, open field test, 3 chamber (social interaction) 217 > 7=,

(FEA)

Aiv T T AD~——"Toh 5 VGLUTL KUY VLUGT2 @9 5, FKFIZ VGLUT2 OFEBLE NS BAZE 12
LTCWe, £, By F T RAO~—0Th D PSDIS DRIE LD LTz, Wi~—h—DRTE
M—HT D F T RO E T A hath A NMERACD38 /v 7 T U b~ T A TR LT,
ITENZ BN TIX, 3 chamber test (2B W T—EO TEIFRERIC B H N A BT,

()

T A Rt A Fo CD38 AIEHMN A AR A H = K AT L0 AR A 2 AaleetE A R L
7o F7-. TA MoV A MItSMEORKIC SS9 5 alaerE %2 B L7,
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B 2-microglobulin R4~ v7 A DRI TENRAT

RIRERAERS:  ERMAREE 1T, SR A BRI 2 7 AER
ORBILM', TP, EIIBE, THAF, FIMIEL

[BH] MEEATTEN N T U —I2 KLV B 2-microglobulin (B 2M) RICODMMEIRIEREIC 5 % 5 B2
Z~~TZ, B2MIT house keeping gene T, HRRRICIIBREMENICB T 27 I A F— A
DORIEILAEPREIC 72D (D), B HEMEEEEE LT, I RI U LEBEEDRAL A~—T
—Th5(2), AEPHEIR, MEHEZ AT 55T MHC class 1 HE{EFH LLENT D, %
e OMIIZHI L, MR OIZRE - e L ORMRINTHEER Sd (3,4), FRlo, B
FERTIX B 2M L ERAMSEED PR NER STV 5 (5),
[$h & J7ik] 8 BEA L7= B2M(=/-) & C5TBL/6] & D~T afll{k g 2M (+/-) ZZZEL L. [FIiE{#
KD BoM(/-) & BaM(+/+) ZFFT-, WRE200C % & 20T SIHEEH, [TEERR LT 7=, 1TEIFHE
Br o — AR L ORI O 21T > 72 (6),
[FER] IEEhE. RLEEATEN. 5 SRITENC A T <. AR TEh & 508 - I b /S
N, SRTENICIE., AT ERITE) (Crawley) OBE L, 21 (Novel environment)
OB TR E NI, B - FEICBW L, EFERE (T-naze) KRR L FHT, EHEH)
28 (Rotarod) OIR T HBERSN=28, 220 - Z2IHFLIE (Barnes maze) . SUURELHE (Fear
conditioning) ZZ{kIZ 2> 7=,
[#E3m] BOM RENFEMEREIK T2 7692 AR EN7-, MHC-T (284 5 TAPL <°
Schunurri-2 OKRKIZENT, FBEEREIK T3S STV 5 (7,8,9), Z OMHERE D LIZ W
THOZTIZBNTH YT T AOREIZE D EHEE S D (10), MHC-T EEH & Z DRy 1 Th
% B2M, TAP1 O KKRENIZ I 1T 5 BHEEE DA LIZ S < DAL S v, KPR B O R~
HE QIS NS (11-19)

AW SCAR A LFRFIH - LFEAFTEILA TANESEE R T HE ORI MENTILA | D38
ARt
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Peripheral leukocyte accumulation in the brain is critical pathology of cerebral vasospasm/neuronal

dysfunction after subdural arachnoid hemorrhage.

OHiroshi Ishii*, Yasuhiro Aida”, Yasuyuki Ohkuma*, Roboon Jureepon*, Tsuyoshi Takeda*,

Mika Takarada*, Mitsutoshi Nakada®, Yasuhiko Yamamoto®, Osamu Hori*

*Dept. of Neuroanat., “Dept. of Neurosug., and SDept. of Vasc. Mol. Biol., Kanazawa Univ.

Purpose: Subarachnoid hemorrhage (SAH) suddenly develops predominantly by ruptured cerebral
aneurysm. The severity of SAH is higher than other types of stroke such as cerebral ischemia and
intracranial hemorrhage. It is critical to prevent disability following cerebral vasospasm (CVS) after
SAH. Our research purpose is to elucidate mechanism underlying CVS and find novel target of
brain injury after SAH.

Method: In BL6/J background mice, Micro-filament, of which tip is cut at right angle, is inserted
from left external carotid artery stump to internal carotid artery, and ruptured at the bifurcation of
anterior cerebral artery and meddle cerebral artery.

Results: In a damage-associated molecular patterns (DAMPs) receptor-deficient mice, neurological
score and cerebral vasospasm was markedly improved compared with control mice. The DAMPs
receptor was expressed in endothelial cells of internal carotid artery after SAH. However, vascular
specific DAMPs receptor-deficient mice did not show improvement of CVS after SAH. In stead,
bone marrow transplantation of wild tipe mice into DAMPs receptor-deficient mice did not show
improvement these phenotypes compared with control one into wild mice. Threfore, DAMPs
receptor in immune cells may contribute to CVS after SAH. Indeed, neutrophils accumulated
around cerebral artery after SAH in DAMPs receptor-dependent manner.

Conclusion: We newly identified a DAMPs receptor as an inducer molecule of CVS/brain injury
after SAH. The DAMPs receptor in leukocytes is attributed to acculmulation around cerebral
vessels, which contributes to critical pathology of CVS after SAH.
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SGLT inhibitor and Impaired Phospholipid Metabolism of Proximal Tubular
Epithelium in Diet-Induced Obesity (DIO) Mouse Kidney

OSei Saitoh!, Takashi Takaki2, Satoshi Shimo3, Nobuhiko Ohno#5

1. Department of Anatomy II and Cell Biology, Fujita Health University School of
Medicine, Aichi, Japan.
2. Division of Electron microscopy, Showa University School of Medicine, Tokyo,
Japan.
3. Department of Occupational Therapy, Health Science University, Yamanashi,
Japan.
4. Division of Histology and Cell Biology, Jichi Medical University, School of Medicine,
Tochigi, Japan.
5. Division of Neurobiology and Bioinformatics, National Institute for Physiological
Sciences, Aichi, Japan.

Abstract

Obesity is a major cause of type 2 diabetes mellitus resulting in pathological
changes in nephron system. In this study, we examined if diet-induced obesity (DIO)
1impairs metabolism and induces damages in the epithelium of proximal renal tubules.
Adult C57BL-6J male mice were fed with a high-fat diet (HFD) or standard diet (STD)
from 4 weeks of age for 16 weeks. The 20 week mice were administrated with
phlorhizin, an inhibitor of SGLT for Nat*and glucose reabsorption into cytoplasm, or
vehicle. SBF-SEM was used to identify three-dimensional architectures of the
epithelial organelles in proximal convoluted tubules in kidneys. STEM-EDX and
Raman microscopy were used for component-analysis of the pathological lesion of the
tubular epithelium after HFD. SBF-SEM revealed mitochondrial fragmentation and
accumulation of autophagosomes in proximal convoluted tubules in HFD mice, and
SGLT inhibitor administration partially ameliorated the pathological changes. STEM-
EDX mapping analysis evidenced accumulation of element phosphorus in the
autophagosomes, and Raman microscopy detected same peak as sphingomyelin and its
metabolite in the autolysosomes. These results suggest that SGLT inhibitor’s
administration ameliorates damage of the proximal tubules with abnormal
mitochondrial dynamics and phospholipid metabolism caused by HFD.
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LA O IR A, SRJEFH CIERER) - BSREMIIC R E O 5 D85 & 8B T 2EEE L 7o > TN D
EEBZDIVTERED, TH, HEREL TO LA ZET 5 TE TS, LrL, £
IZOWTIERMHATH D, TEIKT T =AY 7 7 —BIEMHET7F K (PACAP) [ ZIFfEiE 277
fEL, F7o, WFREKICOIFEET D, PACAP 24K PACIR IFIP LMl THELL T\ D, £ TR
fFZEI%, PACAP % L7-0F I X D BRI DWW TR~ T,

(7715 &R

PP FeffE — IR S K (cumulus-oocyte complex: COC) (2 PACAP Z{EH &5 & R fE=IL B A
L7z, COC @ PACAP AR IZIZ AR SL 2R L, KT OEEELZ @D, k1 OFE I SR 2T
EFTLHRTNEEN TN, ZOZEERET LR T E2RET H720IZ, DNAVA 7 a7 LA
£ U PACAP DIEFIZHE S P AR DBAR R BIEB AT & 25, Z< OB FREN EFT
HZEMWRENT, Fex LN D OB EEDH O T TN Lo WA b A v &S
TF RV IALT, THHDOHFORF~OIEM%#~7=, ZOfE5, ccl2 & Neurokinin A
(NKA) DOFEFICE L CTHFERR 215 7-, T = A X 7 1y b TR HIRES B o2 ccl2 Z A/
CCR2 33 L TY NKA Z K NK2R 2MFAET D Z & 2D 1=, WIBEHOEHARIE T, CCR2 IXRTEAE R
JOHEERIRIT, NKR VI FHei 24 O RISEEEIZ RIE L2387, CCL2 IXHEIR# O IPAE IR iR
IR STz, RAT U TFT v o N =X D EMEERIZL Y, coL2 &5 3 5 2 L AVR
Sz, BT % NKALBRT % &S RBOGMERE S 4L, OB RIEEN B L7z, NKR 7
A2 A=A MIEHZREZIE Lz, Zb OfEERIE, NKA 23 coC FIZE £, REZMEEL TV
HZEERBELTND, LLEORERIT, PACAP IXIFFMARICIER LC, WMTZ2#Hsl3 5 cc2 &k
T OFBHHEERZ ED D NKA B3 SEDH 2 LI Lo TZHERMET S = & 2 ReT 5,
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Reelin RIIZ L B /MMIEIE AL %2 Sonic hedgehog 7 F /LRI L, 1BETE A0

iy BRFPR B R SE R A 4 70 B

ORI ARKD, = LA

(B8] /MR, i, v oililag, BRmiaE o =EEE» Dm0 Lo TnD, |
B, MEEDO =50 "% 505 Ebi, RbBEOZLVHIlTH Y | EEERRIC R AR T
HD LI MBNTWD, TR ERITEININT D Z L2 k- Ty /MR RS & AR N4
%o TF AN DU E 3D Sonic hedgehog (Shh) (2 L 0 A FERLE (EGL) 0D ez A i S5

i@ (GCP) (123 T Smoothened (Smo) M{EMALT 25 Z & TEDGADMEE S v, TR ZIE T
5o

Reeler v 7 AT L AH L WS EENIGRA A LIV, 2V MREEERICL 2D THL Z
L. BB reelin ORBIZL Y | TAF o REAES| LR R T ENMBATND, ZO/h
BT AR IE, 7V o =N A L 72 < 72 o722 £ 12 K W . EGL @ GCP {2 Shh OHEFR2NHE &
o, R OEREND LD TidnwntEx Tz, 0D, SEIOHEIL, AT78aA K
RVE L DOREIWERNC X 5 /NMIKIERL Z Smoothened agonist (SAG) DFE I X 0 sEwN R H 7= &
G VIZEEDUWN T, [AIRRIC SAG 23 Reeler v 7 ADIRIRIZH WD Z EMTEDLDTIHRNNEE
Z. T,

(MEFE J57E] Reeler ¥ A (T, rl/r1) A L, A 1 HisA 5 3 HiinE THHF 2 K T#H
- U7z, SAG BETIE SAG 20ug/BWlg %, DMSO ATl 2%DMSO &R A 5 L7z, 3 HEsRFIZ BrdU %
5 L. 304712 periodate—lysine—paraformaldehyde (PLP) CEEFREEZ TV, /MHZEY H
L7, £0%., WROIR ZER L. i @i 1TV BrdU B PERAE (S #IH0AL) B, Pax6 B MR
(ERZAMAR) £, /NIMOSME R & A7 &2 H e LT,

DRGSR L B3] SAGHEE DMSO BETHu® T2 & SAG BED J5 728 Pax6 BHPEMIAE, BrdU BEERIAE 23
ALIZHIIM L TWD Z & SAG BED DN/ IMKIZEIT D EGL O O D EENRKRE N ERghote, Z
DOFER D SAG I IIMERIHIIL 2 BN SRR H D Z LN pnoTz, £ LT, FAdr iy
I L7\ 212K 0 GCP ~ Shh OAEASPHE 41, Reeler = 7 A D/INMIKIE AL U T

DT EDRMEENTL, FT2. SAG % Reeler ~ 7 A D/IMAKTEZ ARIZ 3 3 DIRMEITHE 2 5 "lREME A L
W7,

(275 3k

1) Vivi M. Hein et al.: Sci Transl Med. 2011 Oct 19;3(105) :105ral104
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EGFP-Tol2 MfAEGE S AT A E T XT7-=T ~ ) F X T k%

PN T SR 1 A8 PR B oD R IR R SR

1) ) B R U O RIS B A
2) KIS KR 7 B B o ST

O bAffEt " | iz ? | LRI | BT

TR ML N B O EEJRIZ OV T, B TIILARTOMFZEIZ L 0 . DAMED IR T 5 IR
FEDSEAR S N IR ORIR & ST, —FH T, ~ 7 AR W bR A& N EGRia o ==
PRARTRIE ., FRIANE 721D LN TH D VW) HENR STz, Ko T, ARBFFETILHM
FFER T & 0 TR M N B O IR 2 HEMICH LN T 2 2 L 2B E Lis, AX BT

ANBIRINTZDNATI R T VAR Y U THD Tol2 N2 W= A7 A2 LY EGFP (enhanced
green fluorescent protein) % ZILZAVOAMERIL, EARAANL, LEONBEO 3 FEEEOZERHH
B 47 ) P AAT AR E AR, VX T-=U MY X AT IGEAT L2 L TIREOX A TR
AERLLT=, ENHDOF A TR Y X T N EMIRE 2 R S AIZERER T 2 P QHL Fiik & RV 7o 5055t
WAL F 20T 5 2 & T BT Dbk i PN BRI RL o R i O FERR 22 AT 2 522 7=, EGFP-

Tol2 % A 7 EERND | OAMEIFIE X303 wb iR & N IR oAb L7 A3, £ & LT & g i
Ml b Lz (KA, efREIIR S, DA B 36 KON H R o sk i 4 PN R e
IEFEICEHARANEZICER L (K B) . Fids L ORI FRE O bk A PN B HEE 0O G 43 1028
DHBEICH RS 5 2 &g hoT- (K0), Lo TEETIE, #IRIAPN R L OVE LD wRIR
MENEE O EE ARSI CTH Y | 2 6L 5 ROk IS NI b3 5, B
DRI 3BT DR A N A ORI, ~ 7 AET L CHEINEEREEARNICE L Tho

723, ERENIRESEBIC OV COME IO TTH Y | jebRifn 2 PN R MR 23 G A B 72 R %
oz LvREni,

Kamimura T, et al. Avian coronary
(B) (C) endothelium is a mosaic of sinus
venosus- and ventricle-derived
endothelial cells in a region-specific
manner. Development Growth and
Differentiation. 2018 Feb;60(2):97-
111. doi: 10.1111/dgd.12422.
Epub 2018 Feb 2.
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Leukemia inhibitory factor induces corticotropin releasing hormone in the mouse placenta

Departments of Anatomy, 2Medical Science, and 3Biology, Kanazawa Medical University

(OHe Wang?, Tsuyoshi Tsukada?, Hiromi Sakata-Haga?, Hiroki Shimada?, Tomohiro Arikawa3, Hiroki Shoji,

Toshihisa Hatta*

In rodents, maternal leukemia inhibitory factor (LIF), as shown in previous studies, induces
adrenocorticotropic hormone (ACTH) secretion from the placenta, which in turn stimulates fetal nucleated
red blood cells to secrete LIF (maternal-fetal LIF-ACTH signal relay pathway proposed by Simamura et al.,
2010). Here we examined the effects of LIF on the expression and secretion of corticotropin releasing
hormone (CRH) in mouse trophoblasts in vitro. The mouse trophoblast stem cells (mTSCs) used in this study
are capable of differentiating to various types of trophoblasts, including giant trophoblasts,
spongiotrophoblasts, and syncytiotrophoblasts. We examined the expression of Crh in mTSCs and of CRH
levels in the culture media containing LIF (10 ng/ml of recombinant mouse LIF) at several time points by
guantitative RT-PCR or Sandwich ELISA, respectively. At 3 and 5 days after LIF supplementation, the
expression of Crh was increased significantly in mTSCs with LIF treatment compared with those in the
control. The concentration of CRH in the culture media was also increased. We then examined the effect of
LIF on the induction of CRH in the placenta in vivo. We injected the pregnant mice (C57BL/6J) with LIF (5
ug/kg BW and 25 pg/kg BW) at gestational day 13.5, and collected the placenta 3 hours after the injection.
The expression of Crh in the placenta was significantly increased by LIF treatment in a dose- dependent
manner. These findings suggest that LIF induces CRH in trophoblasts, contributing to the induction of ACTH

secretion from the placenta.

We performed all procedures involving experimental animals in accordance with the guidelines for
animal experiments provided by the Ethics Committee of Kanazawa Medical University. This work was

supported by KAKENHI (16H05364 and 15K15405).

COI: None



217

Role of CD38 in Cuprizone—induced Demyelination
SRR P EIEGAET TR E R MR 7

ORoboon Jureepon, fR# W&, &

(A HY)

CD38 is an ADP-rybosyl cyclase that is involved in a variety of cellular processes. We recently reported that
CD38 played important roles such as myelination in the development of glial cells. However, functional role
of CD38 in glial cells in pathological condition was unclear. In this study we investigated role of CD38 for
demyelination.

(BkEE J51E)

To investigate its role in demyelination, we employed cuprizone (CPZ)-induced demyelination model. We
made CPZ model by using wild type, CD38 knockout (KO) mouse, astrocyte-specific conditional CD38 KO
mouse and microglia-specific conditional CD38 KO mouse. We examined demyelination and glial activation
of these mice by immunohistochemiatry, western blotting and qRT-PCR.

(5

We found that strongly elevated expression level of CD38 in the glial cells during demyelination. CD38 KO
mice exhibited significantly attenuated demyelination and glial activation. Furthermore, only astrocyte-
specific conditional KO mice also showed milder demyelination and glial activation.

These results suggest that astrocytic CD38 play a critical role for CPZ-induced demyelination and glial
activation.
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Differential Response of Immortalized Human Amnion Mesenchymal and Epithelial Cells against
Oxidative Stress.
OLuGuang Han, QingLi Zhao, Toshiko Yoshida, Motonori Okabe, Chika Soko, Mati Ur Rehman, Takashi
Kondo, Toshio Nikaido
1. Department of Regenerative Medicine, Graduate School of Medicine and Pharmaceutical Sciences,
University of Toyama, Japan.
2. Department of Radiological Sciences, Graduate School of Medicine and Pharmaceutical Sciences,
University of Toyama, Japan.
3. Department of CT, The fourth Hospital of Hebei Medical University, Shijiazhuang, Hebei Province,
China.
Objective
There are a number of antioxidant defenses in cells to antagonize insults from reactive oxygen species (ROS);
as a result, the antioxidant capacity has characterized by a variety of cellular responses during the
pathophysiological processes. Amniotic cells have been extensively applied in clinical practice for burn
treatment, corneal repair, and tissue regeneration. However, the antioxidative properties of amniotic cells have
not yet been fully understood. Therefore, the current study aimed to observe the response of amniotic cells
against ROS stimuli, and to investigate the underlying molecular mechanisms.
Materials and Methods
The immortalized human amniotic mesenchymal cells (iHAMSs) and immortalized human amniotic epithelial
cells (iHAEs) were used. Meanwhile, the human skin fibroblast (HSF) was used as a standard cell line.
Intracellular ROS generation, cell viability, and cellular morphology were investigated to reveal the response
of amniotic cells to oxidative stresses induced by X-rays and hydrogen peroxide. In addition, the apoptosis-
related proteins and response to antioxidative stress were also examined.
Results
The intracellular ROS level in iHAMs was remarkably increased after treatment with X-rays (10 Gy) or H,O»
(50 uM). Meanwhile, cell viability was also markedly decreased in both iHAMs and HSFs, but not in iHAESs.
In addition, the radiation-induced apoptosis was detected by Annxin V-FITC and PI staining, which was found
to be notably higher in iHAMs than that in iHAESs.
Typically, iHAMs were characterized by the high expression of caspase-3, nuclear factor erythroid 2 related
factor 2 (Nrf2), and thioredoxin reductase-1 (TrxR-1), as well as apparent up-regulation of caspase-8 and
BAX after X-ray exposure. In addition, down-regulation of Bcl-xL, Nrf2, HO-1 and TrxR-1 was also
observed. Strikingly, potent SOD2 expression was only observed in iHAEs, which were further characteristic
of the relatively up-regulation of Hem oxygenase-1 (HO-1), Nrf2 and Bcl-xL after X-irradiation exposure.
Conclusions
iHAEs show relatively high resistance to ROS stimulation, which can be attributed to the high SOD2
expression and up-regulation of Nrf2 and HO-1 after X-irradiation exposure. On the other hand, iHAMs
display relatively high sensitivity to oxidative damage, which can be ascribed to the high caspase-3 expression
and up-regulation of caspase-8 and BAX, whereas down-regulation of Bcl-xL, Nrf2, HO-1 and TrxR-1. In
conclusion, findings have highlighted the characterization of response of amniotic derived epithelial and
mesenchymal cells to oxidative stress. In physiological processes, iHAMs may play an important role to
maintain the homeostasis of the pregnancy environment. Under oxidative stimulations, iHAEs play a role of
defender to against oxidative damage in amnion tissue.
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