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Neuroprotective effect of hydrogen sulfide via protein S-sulfhydration

Takashi Uehara "

1) Department of Medicinal Pharmacology, Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences,
Okayama University

Abstract
[Background]

Hydrogen sulfide (H2S) has been identified as an endogenous gaseous molecule that
produces gases such as nitric oxide and carbon monoxide. Hz2S is produced by the known
enzymes such as cystathionine B-synthase (CBS), cystathionine y-lyase (CSE), and
3-mercaptopyruvate sulfurtransferase (3MST). H2S is known to interact with sulfhydryl
groups in the cysteine residue of proteins. The aim of this study was to identify the novel
substrate for H2S in neuronal cells.

[Methods]

To detect the protein sulfhydration by H2S, we performed the modified biotin-switch
method developed by Snyder group. The protein levels of phosphorylated Akt, Akt, PTEN,
CBS, CSE were detected by western blotting with the specific antibodies. To knockdown
CBS proteins, specific siRNA was transfected into SH-SY5Y cells.

[Results]

Specific assay to detect S-sulfhydrated proteins revealed that PTEN is endogenous
target for hydrogen sulfide. PTEN was very sensitive to NO under CBS knockdown cells.
In addition, we succeeded to identify a novel target protein for hydrogen sulfide that is
located in endoplasmic reticulum. This modification was enhanced by the treatment with
thapsigargin, an ER stressor.

[Conclusion]

We here reported that some proteins were certainly substrate for hydrogen sulfide. This
gaseous mediator stimulated the protein S-sulfhydration via cysteine residue in protein.
We are now investigating to elucidate the role of S-sulfhydration on neuronal cell survival

against several stresses.

Key words: hydrogen sulfide, oxidation, S-sulfhydration, cell death, neuron



RIBEEHRUIEAIRY — U X LDAHE
—hRI-OyNEFEERZEFELT-

Health tourism and the regional environment:
The case of a health resort in Central Europe

MRAREE RS R HE LM Ao = I SEHERL
=1 KL, BIBELIIOWTOHEEREETS
[(BELEM] ZTOMREZRMEZ THREMTOWENEDLD

FHE, ANV —1) ZLANDOBELNEE> T
W3, ZOHERICIE. OFHRtmoEEH
B OMLICE 2 LD L X DOEFRKR,
fEfE - BELEZES LAOBELOEZD 2155
WLEZRREDOSDDEZDDY —Y XLADERL
TWna Z &, QBRADMEE & RIRD2EAL
W, B b S N B ERZHE T 5\ —
R —1U X L6, HlsiE A O B 2R SEI fil
N5V 7 Y=Y ZXLANDEHBNELCTNDS Z
LB TFonsd, EICHBEEEEZBRMICLE
NIV A = X LE, #ussg o B 24050k 2 R
U7-fEEEEZHIEL TWab, 2o L-gmz
R A TTAIEE, fBERE 2L HEEL T
E/2IA—0 v NOREMZHRICL T, W
HIRED N A —1) ZLMEBIN TS )
ZHSMIL, BEZEEL =AY —U X
LDARMEIIDVWTERT S, /o, HAITH
TN AY—=U ZLAIZDOVWTORZEIZHE K
T 5,

[7iE]

REHIZB T ZNILAY =1 XLDFENH
TLWRAYVEBEOREMZPIEGRET S,
Rz, BUEQILA & U Y - 7 0L Iz iE
I 55 MEREM A T — > Meran (f ¥ 7EET
A T — /) Merano) IZBWNT, WhRDREEN
EEINTNLONZEHENITEHI L0
Uico TD7=DIThir% DL & S B 0K 2 ]

BREZEZH > TWVWLO0, I—0y/NIZBIT5
NIVAY =1 XL DRz Rt U 7.

(iR L ER]
QUERER A T — 13, 19t IC T IV T X
(HE A B DREE UTHIEL TEMERN
HO. ITINTARTOLF— R, BEiRTIV
PRGN T 78 EFER IR EEY N % < 3L
ML, BEUREORBENRVEL TND,
NOIIIBEBRERDZSDHHL THO., K
27 0 LT — RIZFHDEFITR L THEO T
5NTND, RBEREDOZIFIRABZEZHMICL
iEZ L TH 0, EFITIE3~4 H M D fE
MM ThH 2, —FH. AT—2HOERHZ K
T, REROWEHMITIE. N1 F TR
- RE TSR ERE L EHIT, S E
M OGN HIT 5N TS, ZIUIHIE D
PR B E DR, 5 PE3ETs &
EH OXALICREREDELEFE TWDS 2 &%
RLUTHBO, FEEE 2RI U TR ERERRS
B T ER ENHEERBDEERE AIREINTH
%, TR, RERIIRGAREE & WD R
e O HARBRERE N 0 Tra <. Hulsk[E A D g
b7 BID A ATEHAE 2 2 L EMEIC H %
ZEMHENTIRS T,

-
—

+ =0
r=1:1ii]

3—0y NORERIT H RS & sk z

€



HOaOE @D 550 & U TRl S 3. A
WA =1 X LEHISEREE 2 M ERICIEH T %
BHRELTRELDDH S, HATIHEE E
HIHAEIC K D RETTHNEEN S T KA
EUTHRZEB. AFHTD <O, AR ERE
DITA TRUE SN AN, HislOREE %
WIZFE L. B2 (P R RY) TTZTZ
CICKHREBEEEEZEDLDITENDE NN, 5
BOHADANI A —1 X LDFIEITRNE TR
WEEZ 5,

. E=2LAM

NIVAY —1) XL EV FrE DSGRHE iz
— MW ET S 2 EICX D, [EEIREZK
T HERETAZEEHMNICL BN ITETD
%, WAESEL. it > 7 T, b 58
BFEREITHEIND AT, @FOBYEEL<
DOILEMEZEZ B D~/ T, HERIZESTEELW
BRETH 50 E DM OHEEENIND 5 RITK
ERREYEND D, BEOHERLROGEN S E
FEWEHED L NV E THEHMIT S £ £200
W OREZ TE5ZTEEL., HE TR
IR IE 2 BOMEM DR N, £ D LIz RAY —
UZXLDE<IT, fREMSY Y — M EEIN
HDREEDBITRIND 2 ENEL., BOHTE
MERRILT 2 H T, @z <&Em L CTIRE
UV — b EHNDBOLERIT. SROEND
—REZEDZEIIRDETHA D,
ZOLENNAY = ZXLNEHINTY
HERICIE. OFTETHET HEHRES &
bR E WSR2 s, HRNILHED X
U AMEET BRI H D, DTl
R RELZESLADOBELNEE-> THD,
ZTOMRPEELTREDSDDEDDY—1 XL
MERL T2 Z &, OB DMifE#E & Rl
DERAENETITDONT, TNETOREMLS
NEBEHEREZHETSN—RY—=U X Lh
5, HuEA O BRI DY 7 kY —
D ZLNDEHENEC TR, BEZEHMAL =
HLWIA TOBNICHRRIT SN TNS Z

ELRERDH B,

DL Eo#Ehm 2 8 F 2 TRIEIE. HilRE %
FMUFREL T3 —0 v NOFEEZ WS
IZU T, WVRDIBRED NIV Y — 1 X LINEE
HEINTWahzEHsMNIL, REZEHEL -
NIVZY =1 XL DREEHIZDNWTERT 2,
2R ZEFIL T TICa —0w NOFEER DR
P2 H kB - RS 72 SR Ca U 7= D A%, AT
T BREZFIHT 25 E L TOREMDR
PEE, AN =T XL EDBHRIZDNWTER
T 5, 2B, HERIZB TSN Y —1 ZLIZ
DNWTOREIIHENT 5,

J

. A&
AWFETIE, REHICBITZANINLAY =1 X
LDFERIET LW RA BB O 2 1 &
L. EODTHEQIA YUY - T 0Ll
HIALE T 2 LR A 5 — > Meran (f ¥
)7 EE T AT —/ Merano) IZHWNT, Wiz
HIREBMEHRHINTNDIONZHSENITSZ
LEDI Lz, ZDDITisk DN & R O
REzBlRl, BOLEEIDODWTOEEMREZ
1o/, TORRZEE A THREM TOWEN
EQXOBEHZES O TVDLOMN, —0 v )N
BT DN A —1 XL OFR R L 7z,
A H. -0y N\OfFEeIIEIZ I REE
EIEINDBHNN Db H B, =& AT
FU RO R—=N—¥RICH LT F1 ~ >
OF T MREDO T —AT > bk BT T
CADO—K"Y T a—)b. VIVT AIEHTIZ
ZAADT THART T ADT ¥ EZ -2 E
3. WInd T <NEAEREE L TESA
5NTVS, REHOFOIZIEY 7NT X S
XN D HEESNIH L, NEREIS. RTLe L
ANT o0 AT RN, 2RE L TER
IRSFHR AR IED R I MEE DO RBINA 5N D,
SUEREEIE. 2h s OO KGR E 2 F
HAUBRRSKEDRKDIBEEITOS &L
T FFIC19HACITHIEL /2. HEE Rg> U
TR TR ERTE DIRRDIGEIC & > THREHD



BEMENTVWS ZENERMZBICE S TH
RKINd L& INSHREMAORELTIEE> T
Wo Tz, RABREEZ B L /2R ORI S
TN, [UEREHE WS EEZE DT - REMIZ
WO —@Zz27-E0, RWiZicEbo k. #EFE
EEBITILFEHTIE, M E IR EBAL
22RERERGRZE L Vo FEIIEE ORGSR
B, RS DIREE IR FRIEE (T D SRRl &
N, < ofRrEMNEENZ, 19HALIEED
FE3E L ERTTDRRENE Z 5 &, SiifEROMIC
ERECHERRPIER L2, EEICOEDD
HBHNZDIE A, SE M E PR OB i, #
RBEOEMCIZENTZREANOBELDOE X
0., FIREAROERIC L DHH - EERETR
AT 4T OFELEZNICLDEREDOHE R E
DHHEST AT —FAERETEDHMEL
THREMIZI —0 v NSRS Nz,

MEORREETHIAT—E A YU T Db
L>F—/ « 7V b7 F 1 ¥ x Trentino-Alto
AdigeNiZH O, 7IVT ZILUHFD AT — > @i
OHPRITALET Do H—REFARKEETH—
ABRUY - NAY—FFEENICENT, frR
I—0y NEHEOREMTH > 72, 19104F D
EH%E1326,936 Ao ZHUILEFFDOA —Z |
U7ENICBWTESMOREZE >, £/
1HEBILL EOWEH 1L 18,057 N &K A 7=,

HE, AF—211id ANH13 38,863 (20134,
LB DR R 325 m, B 5KRIX 10~12°C,
iR HIZ4ERT 300 HPA EIZDIE 5,

. BREER

[UEREM A 5 — 213, 19#RITT IV T X
HEA R O REME UTHEL TSR
B0, BT OHRIIZIZIHHEI /R T NT ANES,

[@  Parkplatz, Parkhaus, Tiefgarage Wald

MaBstab 1:12 500
o 100200 300

100_50 400 m

1T REMAS—OWHEH

latz A1
CE2 C2-
Fraiheitsatrala B-C 1-2 Romstrafie C 2-3
Galileo-Galilei-Stralte C 1 St Georgen-Stralte D 2
istralle C2 Schonnastrae E 2
JaufenstraBe E1 ¢ Spakassanokage C21
Laubengasse C 1-2 ra . November
Manzonisraie A-C 2 Theaterpistz G 2
Mazziniplalz A-8 1-2 G2
rdstraflo A-B 1 Virgilstraiie E 1-2
Ott-Huber-Stralie A-B 1 Winketweg D-E 2-3

[BEF#tORmERENSTEICHENZ /NNy Y —)IFAVICE - K7 O0AF — RBZFNEFNRESN TN S,
[EEOILICENS 2 EREBICIES v F—- T OLF—KDH 5.



NELWREHARSTOLAS— R, AADE
PO EDEEFTIV. BBV A NI 0B
T, T IR EREBRREEY NS < Tl
T5 (M1, GEIL 2), EF4AFFORE MR
DERINTNS, MO TERERE LR DR
THTUIP TN ZORBEHDOAIIBIEEL T
GIEMNN. RAYSF—A MU TRERATY
EEEFRLICLT. AU TR TN, TT
SABEIEL A—0 NI S REER 2 ED
TWd,

INS OREBEMHHIZSOBRHALTHD, K
70 LT — RiE, FELERRITIE U THEWT
5NTW5D, ITOHEM, LHFZENS NS

N2/)NyH—)INZH-> T dLEOHBENIZIEA
JOLF— R (£E650m). FEDHEMIZIX
BE7O0AF—R (EET00m) BHD, £<D
NOFNHREINTNDS, FHZETHD I &
M5, @A P S EOARH B REENIRUT
ik, BRZEBNT 2D DENZEICES T
N5,

BT DALRNT LAY D TR, &7 v N F—
ZTOLF— RPERTND, ZIUTRRITEAR
J—RAT, HEREKDGDOE THRIERIL8.4kn,
A3 145 m, JEH DA T T SHFRIESDE D
D Td %, Effi Franz Tappeiner (1816-1902)
WWEOTHESN THOREEDL I NN

19 DIcESE

S e
BH3 §y/NAF—-TOLF—K
BiRBDEES AL

BEE2 AS—YDUTNDUR
BERERENE S NIRE]

EE4 AS5— iEZBOFOILG
i DES = RN T S L BYEE



TW3 (BHE3), I I TIREERH#EDH
. MED EF 7R ENHIRGEE N KGO LEN
i TcEs 2 Ens, HBEEICHBFHINT
W5,

TOLFT—RIZES T, REZDLIZEN
TBZILTHBD, 7Z2ARINTRED AR —
VR, i - ik RBRELS DA EDRR &
ELATHWD, IS IRQBEHNQTHO,
SR E, K[UE. HREOA(KITHHEL DD
K REZ DIT AN INT NS, REZ DI
FEHEEN 20T S DN, EFRITIT3~450
M DIAEN— T D %,

AT—=2 % VIVTAE—FE 5D 5 F
L5 D Rt ALE L, BT < 1
Wik [ o)L (Burg Tirol) | 2V& 1L i
FTOZ, FOlliGFEEOME L Tr U 7 H
WIEN D T, RAYSRT—ZA NI TN5OD
BHNEZOVOEDOIT TS, WERHETEED
NAF T A—ANIHESNTH O, FRIZIL
WCHMNT TS LN ZR LD Z &b EDE
BHOHMIZHR > TS, £ELITIEIEL DA
FEBENESHFELTHSNTNS Y,

S ST M OEH UL B ESR, T LT
A2 DESLS, ZLOBHNEZEZVDEDTT
Wd, A4 28DRELERA X NBHN
N, MHOANLZ EDOZIRBEAT, BEOTUA
CRF— X, FFEORE IR E DT <N MR
ENWERICE D TRERKENITIE-> TS,
AT =2 HOBERHZ LU, REROHIEHDY
W N F TR - RE MRS EL
EHIT, FEWEER I DR HIT 5N T
W5, TV DR LXK BEER E DR
b M35 0 3 75 E s[5 A7 O SUBIZ RAEZ A3 B
LETFETNWS I EEZRL TS,

FHE, RGO EHM T2 ENE BB
B EABRINTND, 2O &I EEAT
VT BRI T 9™ S Y AF 80 & Pt D B /RN ) 5
b5, EBROLIIEHIRRECRE,
B 7R & DR SUE 2 T 25578 & O Hi 35 pE 3£,

ETEMTRREE D FE T e EH O FE s b

BATHHOTHO, HIBSUEANDRELZEED
HHEEERIZL TS, ZEXITAT— 0%
IZHBFOIVIIE, MO T—H#EiEdzFall
HOFEE LU THEEL, IO 2RI THD
BT TE e THNA 2003 F 1138 L 1M fE &
LTCHEEL, AT—2Z2300, i DRER >
Xz M55 E LT < OFMEZ 2T AN
W5 (BE4),

AT =R AT—2NEDO TR
ISR ERTH D, BFEIGRT T Z &N
TEHRETHAHZL2HWFATAHLELEDIT, &
FIERL P —ORBERLDIENTES
RET7E—ILLTWS, DD TO Lfitk2nD
S OELU-REMEE OB/ TS N/=/=7=
TEWE, IO LSRR bIciin s Z &
M ZOK[UERBER O & L THREDT SN
TWb, V=Y XLDEICHES T, ZORE
Wb D SUER BT, JHRZDIBED 20 DRI
REZRODNL2 22T ANDGHNnG. LD
JI—2 320 P v—0D70 DR Z D5 7z
DEBTT AL DD DRIRZEMANEZE{L T
NW5ENZEED,

ST SE BRI THEEEDHETT L. KR B R
B RBEREEZRT TERma—0 v )\GEE
IZHBNT, Frfs DN & RIBRER DL KA
SN LT REANDBLZE D, HEEHETE
ZHIETANIVAY = ZLDFEENEDRNS
oo 79 2 AT1936FICIEREEI N RO
Ty ANEROMTIEB L. KB4
MWNRIRDSEZ L TWo Tz, 2D EH, ffEE
WZ2ZICOHDEHTANIAY =1 ZLNHRE 2
T—IROEDNEFETHIEEZREL TND, A
WA =Y ZLNEKRL TOL ET, BficH
7= 2RI EUS T & 2 BB EREIRIZ1272 5 T
Wb Z EF L TBBENDS D,

LinL., TDO—H T, REDBIEEICHEEL:
SY—ERT S50 DRMHNEEZ S NIk
OB TR, HV DX FDEKNZFiA.
HARBREE /21 T < MO BEHRDbE -
AL E AN L ERBEHIT T WD



LWy —1 XLDREEKRD D N2 INEAT
WHZEDBHEETHD, RBOELAHEHS
MEZ, RBREZE#HL THHT 2K 5728
HDAFTAIM, A—0y/)NTIEE T ETITEHEE
2> TWha,
DlhzfxEwd s M2OXDITRT I EN
TE %, FERICTIVWEREEZ KD 2GR D
A& DBEICEOE TI9HAITTHEEL 2 fE
Hld, REPMRIRR E—FE ORIl N 72 S /28R
ENED - 2 FT E Al I, HEBPREA
B, R RIASP IR EREBHRE QU HIZXKD
BEREZHERs - B S B 2 Z & a gz,
INANEE T, HREDEMSAETE DL ik
BITES L2 v —DRBILE EBIT, BERNT
JIw AL, BRELERMZB®RITZE2E
DANLZDEIML TW5, ZTLTHS DL MR
EEGN, BRREIND Tha<, g ois
AR E 0 | AR 7 & M sk o fifl 1 12 B0
HDOMHAMNHRE > TWD, UL, BOLETR

ELTHhHThHbNrEmZ# DR U K DITH
BT DHENDIN—RY—U XL ETEN, FER
Ze IV CHUIE O Bk 712 U A fildn, SR E O Rk
EEDDHOTH O, Hilko HR S UBITE R,
MOOBRNSRIEEELEY T RV —1) XLD
BENNERLS 2> TS, TOMTANIAY —
U X L& FEDREAY A IVITK > THE
INH5BbO TR AANCE>TEDOTE
HTHO., BN EREZRD 2TT8/ICK>T
FRONDHEDENZ D,

V. ¥&5

I—0Ow/)NTHRE - BREL TE 2RrEMIT.
M DOREZRAEIICIEEL, FHHL 2f5R &
UCHETHZENTES, 191 T —10 v /¥
WZHBWTED LIRS NZERITIE 4
R BRI HEA T U 7o PEZE L S HR T D F8 3, $kil
IZREFE SN DA OB, AR RREETE DRk
£ HRICREINDIZAAT 4 7T OFHEL,

REMDOREEFIA
BIRIZEWRIEERD D
N—RY— X L

ERNIC & B RIC KR T

l
19t ¥CIC A ERE R @IS
EACY (Ve
(D7 N\IR, TALF—F)
l
BEDTAICESREDT A
(BF#, mRE, RREE)
!
E—pERE

FEREDEM, £FDSHEITHEILDr—DRRIE

ANRY—) X LDRE
BIRIZENMTAEERDS
JYIY—1) X Ls

BEtEHEL o r—~DEI
R - R~ DIEUVBEID
B2 -FER - b(Ix 9 B0
!
Hhisk DFESE - XL ED
TEAB AT 1 i
(E#ixxit, HhigEEa L)
!
BHRTEENGRE

2 HIFIRBEFRALAEANILRY —UXADREENS



FEKEDOR LK 2 ERTERE O KR EN
hiFonsd, LU T, TG L THREANDBH
DERE (LY v —) DILRY —1U ZLDRE
EZREL. REHORBEANEDRN>EAD
ZEMTEDS,
19HAITIE. 2 BB D KREHITE KL
-0y NIZREMITEL Tz, Z7NH120
HRLIBE, R I22 D L7 0k AR &1
WL L, RESCL vy —Z2HWET 2 AAN
BRI D ETE T,

NIVAY = ZLDFEIL. £D LERED
FRREDIEREAR HICdh 5, REHITHRERED A
135 TR UL It 278 E 2 BDEE IR &
U Coliah - Ri&L. REBEEOBELZOVOEDITS
T ETRIN LTz, BEEEFEU DU & N7z R
DRPEIZT T, BYER S LI £ N>
FNEEL TREINDZHIBOM B, (GHI56E
o385 PE 2 T E MU E A O AL AN DBL &
W5 EITDIRMND, REHMTOMEZRL T
W5, HARPRENE, b/ EANOHEHHE D
RE2KRANDORELZED, MUAZKLE D AL
ZHPL, R ELU TREMEEZ LD ARE 2
FT—=I2HDITLTNW5B,

—F. HAENTIHES, L5 < HARREE
RARH b7 EHUE O E IO AT 5 S
Lo TER, LL, REMCRRMT
IR E L CREB AR <O, SR/
ERFEDPRE D & o T ATRITHIE S N2 @m0
RV, M OB 2 WMIZEEE L. B (7
FRY) TIZTULARNSHEEEZEDXDIC
3IME00, ZNMSDOHADNIV Y —1T X
LDFEBIZRNERNWTDHA D,

NIV A —1U XL R O sk 0 B 2 1
fRL, T I CHRBEMEZIINZ2HDTH D, &
RIZEWERBED T S N3 — 10y )NDO iR
IZHBWT, HARREZ T T <, BT - bR
BEHEOREY—UXLNETEITEHINT
W5, I—0v/)NOREMOFET Ot X 24
% Z & mmEDEDHEERTOY —1 XALD
bV FEEZD ETHEEEZEEDNS,

ik
1)

2)

3)

M ERERL : A=A RUT - NH =5
ENC BT 2 R O s, sR(Eas
REFHCEHS 3 TR 2005 : 56 1 29-42.
Kagami, M.: Development of recreational
and health resorts in Central Europe
and the particular conditions in Meran,
Ttaly. Global Environmental Research 2008:
12:117-122.
Va—4¥r=tFa27, TG -Ya—¥>,
B.B. &, IIAIE= - A - =R—ZR
M3 —o oy N—3EHIR DBk &gy —
EHEIE 2005 :373-378.

IVESEHESL : (20T - T« B—)LVH
KBTI A=y 7 &8, 1k
Higw THRO T A=y Vit e k21
A S 7 4 =)V R 30 2011 ¢ 113-
128.



Health tourism and the regional environment:
The case of a health resort in Central Europe

Kagami, Masahiro”

1) Department of Geography, Tokyo Gakugei University

Abstract
[Background]

This study has intended to clarify the character of health tourism in a European health
resort and to discuss the possibility of including according aspects into the development of
health resorts in Japan.

[Methods]

The city of Meran in northern Italy, a famous climatic health resort in Europe developed
during 19th century, was selected for this case study on health tourism. The location and
typical landscape features of the according resort facilities were investigated. Interviews
were carried out with health tourists; their touristic activities and especially their spatial
behavior were determined.

[Results]

The historical Kurhaus of Meran and its hotels reflect characteristics of the unique local
traditions. Most health tourists devote themselves to air bathing and usually stay for about
3 or 4 weeks. Aside from enjoying hiking in the region, tourists are often interested in
various aspects of the local culture, the traditional lifestyle with its historical background,
and the local commerce and products. Both, aspects of the natural and cultural environment
are valuable targets for tourists in this health resort.

[Conclusion]

European health resorts are places with special and unique environmental, cultural,
and regional features. In Japan, a stay at a health resort is usually combined with
sightseeing of famous and nationally significant sites and places. Further development
of health tourism in Japan ought to include aspects of tradition, local environment, as
well as regional and cultural uniqueness for making health resorts attractive to a modern
populace.

Key words: climatic health resort, soft tourism, regional environment, Meran, Central
Europe
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Effects of spa treatment on the prevention of dementia associated with
obesity through the improvement of splenic function
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Effects of spa treatment on the prevention of dementia associated with
obesity through the improvement of splenic function

Koro Gotoh

Department of Endocrinology, Metabolism, Rheumatology and Nephrology, Faculty of Medicine, Oita University

Abstract
[Background]

Obesity induces systemic low-grade chronic inflammation through the reduction of
spleen-derived interleukin-10 (IL-10). The development of Alzheimer’s disease is also
associated with chronic inflammation by the activation of microglia cells (MG), and
reduction of brain-derived neurotrophic factor (BDNF) expression in the brain. The aim
of this study is to clarify that the spa treatment suppresses obesity-induced reduction in
BDNF expression the brain via elevation of IL-10 synthesis from spleen.

[Methods]

Male rats were divided into four groups as follows, standard diet (SD)-fed plus 36 °C spa
group, high-fat diet (HF)-fed plus 36 °C spa group, SD-fed plus 42 °C spa group, and HF-
fed plus 42 °C spa group for a month. We evaluated 1) tumor-necrotizing factor-a (TNF-a),
IL-10, and BDNF expression in brain, 2) the activation of MG and amyloid p (Ap) deposits
in the brain.

[Results]

42 °C spa treatment inhibited HF-induced reduction of IL.-10 synthesis from spleen as
well as HF-induced elevation of TNF-o/IL-10 ratio in the brain. Moreover, spa treatment
also suppressed HF-induced MG activation in the brain. In addition, spa treatment
recovered HF-induced reduction of BDNF expression in the brain, although there was no
difference among all groups in AP deposits in the brain.

[Conclusion]

We clarified that spa treatment suppresses obesity-induced inflammatory responses
as well as promotes BDNF expression in the brain by activating spleen-derived IL-10
synthesis, indicating that spa treatment has a good effect on preventing dementia.

Key words: obesity, spleen, IL.-10, BDNF
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Safety inspection of the hot spring bathing during the pregnancy
According to pregnancy time distinction and the hot spring quality

Kineko Sato", Ayumi Sakata", Megumi Sato", Maki Oikawa", Mai Hiwatashi",
Hidekazu Nishigori?, Hidemitsu Saito®

1) Department of Maternal Nursing, Health sciences Tohoku University Graduate School of Medicine
2) Department of Obstetrics and Gynecology, Tohoku University Graduate School of Medicine
3) Department of Psychiatric Nursing, Health sciences Tohoku University Graduate School of Medicine

It was forbidden that a woman entered the hot spring during the pregnancy by ‘Hot
Spring Law until’ 2014.1t kept away the opportunity that a pregnant woman entered the
hot spring free from anxiety. Therefore it is required to prove the safety of the hot spring
bathing during pregnancy.

The aim of this study was to investigate the physiological and psychological effects of
hot spring bathing on both a pregnant women and their unborn baby, and to verify safety
from the perspective of obstetrics and mental science.

Twenty-two pregnant women whose pregnancy progress does not have any abnormality
participated in the study from February in 2015 to 15th March in 2016.We examined blood
pressure, plus rete, oxygen saturation level, body temperature, uterine contraction, and
their unborn baby’s heart rate. Meanwhile, we used the General Health Questionnaire
(GHQ30) to assess their mental well-being. We conducted the surveys before and after hot
spring bathing and compared the obtained date.

Concerning the physiological test results, the values of both the subjects and heir unborn
babies were normal range in every examination items. Therefore, no significant difference
was observed between before and after hot spring bathing. On the other hand, according
to the psychological test results obtained from GHQ30, their scores of psychosomatic
symptoms, sleep disorders, anxiety and dysthymia were generally decreased after hot
spring bathing, it shows a tendency of stress reduction. The similar results were also
identified across each case; primipara and multipara, women in the second and third
trimesters of the pregnancy.

Inconclusion, it was found that hot spring bathing during pregnancy had not physiological
negative effect on a pregnant women and their unborn baby. Also it made them feel relaxed.
For this reason, there seems to be no problem regarding obstetrics. However, as the week
number in pregnancy increases, some morphological problems including difficulty in
looking at their own feet, would occur. In this sense, they must still be careful of other
aspects of hot spring bathing.

Key words: hot spring bathing, Pregnant woman, physiological effects, psychological
effects,
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To clarify the molecular mechanism about the cell killing effect of hyperthermia on
cancer cells. — Heat-induced homologous recombination repair —
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To clarify the molecular mechanism about the cell killing effect of hyperthermia on
cancer cells. — Heat-induced homologous recombination (HR) repair -

Akihisa Takahashi", Eiichiro Mori?
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2) Department of Radiation Oncology, Nara Medical University, Japan

Abstract
[Background]

Heat shock induces DNA double-strand breaks (DSBs), but the precise mechanism
of repairing heat-induced DSBs is still not clear. Here we investigated the DNA repair
pathways that protect cells from heat shock.

[Method]

Cells were cultured in Dulbecco’s modified Eagle’s medium (D-MEM) with high glucose
and L-glutamine and supplemented with 10 % heat-inactivated FBS, 100 U/ml penicillin,
100 pg/ml streptomycin and 10 mM HEPES at 37°C in a humidified atmosphere of 5 %
COz2. SPD8 cells, derived from V79 Chinese hamster cells, were provided by Dr. Thomas
Helleday (Karolinska Institutet, Sweden). SPDS8 cells have mutation in hypoxanthine
guanine phosphoribosyl transferase (hprt) which reverts by HR, and were used for
recombination assay. SPD8 cells were grown in the presence of 6-thioguanine to suppress
spontaneous recombination. Cells were exposed to heat at 42°C (Thermominder EX,
TAITEC) for the indicated time (hour) and X-rays (MultiRad225, Faxitron) for indicated
dose (Gy), and recovered for 48 h. Revertant cells which are positive for hprt were selected
by plating cells in the presence of HAsT (50 pM hypoxanthine, 10 M L-azaserine, and 5
pM thymidine). Colonies are fixed and stained on following 7 (for cloning efficiency) or 10
(for reversion) days of incubation. Six hours before heat treatment or X-ray irradiation,
cells were exposed to the inhibitor of homologous recombination (HR) (B02, Calbiochem).

[Results]

To detect HR events caused by heat shock, SPD8 cells were exposed to heat at 42°C, and
frequency of HAsT-resistant clone number was calculated. As a result, SPD8 cells with
heat shock had more HAsT-resistant clones compared to untreated control cells. X-rays
were used as positive control, and the frequency of HAsT-resistant clones induced by

X-rays. The frequency of these induced by heat and X-rays was decreased by the inhibitor
of HR.

[Conclusion]
The HR pathway plays an important role in protecting mammalian cells from heat shock

by repairing heat-induced DNA damage.

Key words: Heat-induced DSB, HR repair, Cell killing.
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Effects of jet bathing on blood stress markers
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Effects of jet bathing on blood stress markers

Kyoko Tamura®, Yuko Otsuka", Makoto Ohta"

1) Department of Health Science, Daito Bunka University

Abstract
[Objective]

The purpose of this study was to compare the effects of bathing in a bathtub and bathing
in a jet bath on blood stress markers.

[Subjects]

Six healthy male volunteers.(21.8+0.4 years old, 21.5+3.6 Body Mass Index, Mean+S.D)
Informed consent was obtained from all of the subjects, and the study was approved by the
Ethics Committee of Daito Bunka University.

[Method]

Participants bathed for 10 minutes in a 38°C bathtub and then bathed for 10 minutes
bathing in a 38°C jet bath.The following were measured before and after each bathing:
salivary amylase; blood pressure; heart rate; plasma ACTH, cortisol, and total dopamine;
and blood lactic acid.The “jikaku-syo shirabe” was also administered each time. Data were
analyzed using a two-sided t-test with a 5% significance threshold.

[Results]
The change in stress marker levels before and after jet bathing did not significantly

differ compare with bathtub bathing.

Key word: Jet bath, Stress marker, Salivary amylase
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