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HEEEORICBIT 277 oA AR
—VERIR R & 22 et —

SR A

HERAER S FERTRAANS
T 372-0831 HEIE RO L F-HT 2020-1
(20154E8 F 13 H3ZA(f, 20154£10 - 8 HAZEE)

Pk D7 2 A VIEAFIVFY VT VHCHEIN, 7T Y UREROT T 7S LT, HHR R RSO AR R
WKHVERT %0 17 24 VIEHMTIREL, WD B T —RY 27 (energy drink) PHHRLEREDOEI G & Lz D,
BBVET IV A—)b EMRRIEER R £ L FIRHEIE N7 D T 2020, ARRENIE. BHEEFOHR TORELFME L
T HEVREHEBTORD E U TERENTVWE AT 24 VS DNWT, TONEERE Uloii R U, mEERIC X
BZEFENRZLTEOTEEL RRIMMHAT 2 HDERAZESRT 5, lEANTIE, 1 EHEEED 200 mg AN, 1 H
FEEED 500 mg AN, L WVEE 217 2 B3 2 0 2 KDL FRTIC A 7 = A VB EHEBEEDK 200 mg £ TThIUR,
ZEMOREIZE T TWERY, TFY— R > (ARG, 2,000 mL R bVc, 77 242 300~320 mg, X1
> 4,000 mg, 7V 0 VEGEE 2,400 mg ). HBWVIEAH T x4 > 200 mg A+ 77V 3— )UEEED 0.65 g/kg (2 HAL)
KOBHR D, 7 24 Y OBEEMRIZIFZEALRDENT VRV, TNHEBOT—2OBFEN S, X D et xEE
T35 ATO 1 HEEEZ 300 mg (5 mg/kg) LAICE EDTEIRT BT N A7 oA VEEREZETCS T &<,
FTOERNREZI B ENTEDENVZ KD,

Gl N

F—U— R AT oA Y AEHIRF . GEEHL 2R

WE BT, A—bt— 2% F 3 3 L— b ORENRENL L Ffis

TN, RHS, REHEEER (B4 Ty IR X2 R w7

AL O—b—IF, BERENTL L EIC=KEFRO 1D Y Ra—LGELR L) SHRIER O > T BB 1L

ELT MRDEZIT, HEAEFOHTELEN TV S, RE)MEHAEINTVE, L L, ZOAREZ, s EHD

i, Faal—reRENGEEFO 1 DICBEZAENT EEVERAO—mZ 2D BTz 0L < 2E &N

W5, ZORIHE, FBea—b— F g al— Maid, X FHEICFHEE N TV A DI TdRV, 2 ThHARWVT L

%R () Z R L . KEZREIC bR R a8 NE T THHH, HHZONGTEZ L, KEEIT % 08
N7 24 VBB NEZOHLULEDOT A7 nIy, T 5 ICHEEN N ST LIEEEVRD,

KR T/ —)VESPERT I/, EXIVEHEZEDN AIRFHOEINE, AT A > 72H > T, T RIAREE
DR SN DERNREFIET HMNETH %S, ENTEBEOREWVERERL X CEEAHRETHE LN

AT A VRTA T I VIMAENE 2R OEY) T, Bl MRZzE LI FELUTHFIERICDOWTHHEYT 5 Z &I
oRzgERTT, b2 BEPFaaL— MR Hb, BB ATz VEBXUHEETLEZTA T4 %
MATHRICE D> THI SN, et aflEsbmE TA7 I VOFEMERIC DOV TR L7zE < DNE.
KRR L T &Iz, & ITIKREMNIEFDOE > Elxo Bz, BEE (2004) > Weinberg et al. (2006) D HERE 1
TeRA T URERMEDO X S I, ERAELNEAFDOG1EE TVWBDT.BEIKS,

IKEB>TWV5, L L, ZL< OIRGFE-FELAMEY &3 7= AR5, B, TabbEHEAEEOHRICHEIT S
TOBERSFadL—FENLTHT A VHENIE N7 xAVERZDHSHELVIE#NEE S L2 e
TATU I UHNEBRNICERENTWAIRD ., EiE R ERGH

KREBRRAF AR RETNVEEZ SN TE T,
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7142 EE

K17 A VO

A7 x4y T 7oA RO 1T, ) VR
BRFOFY I F VHEAE LTSN TN %,

& G — KA (CgH(NL,O, - H0) & L < i itk ¥y
kA7) LLTHELN, HOEOERRE ZIE/NA
FRRT. AN DSV RETH S, KE DD THE,

A7 A VIE, 1819 4 (—FHICId 1820 4F) IS R D
T b*2# IV > 7 (Friedlieb Ferdinand Runge) IC k> T
O—b—D SR TS THEEE N D AT = A
vemthEnT, BB VTS, 3— e — O
3 D 5y B 7z #) & 7z © & 7 —7 (Johann Wolfgang von
Goethe) TH oz i BN TN %,

ATz ANF I—b—DFEKTHEa—k—F v VL,
SIS, RE WAL T vy HoF Ty, a—FF v,
RTEZRLICEFTENT VS, LIeh->T. INHMB1E
SNTREY). 2R, SFEI— v —fokl 28 GRRAL, PF
FERUNHER IR &L BBER AL, aa7 T RBZED
RS, FaaL— bR EDOMLEMCEAT 24 VIdE
FN. FiICHET ISz B E LT, EFICbz>TA
FOEEDOHTHAINTE 2, THIC, FEI—T0%
FRFZERY VZEIZEDXSIC ALINICAT = A V7%
MA TRl 2 < R bz BIC A 7 =4 Y iin
DF a—AVHLEELHAING, Fic, TFHY—FV
> (energy drink) &PHIN2Z RN, FEMMEBIFERED -5
o TEBO, ZOHRIE, AT AV 2T VBXU

T
N @
] \]N/
N
/ ~CHjs

X 1. 7 x> OGS
{e2£:8 0 CgH N,O,
TFE:194.19
IUPAC#4 : 3,7-dihydro-1,3,7-trimethyl- 1H-purine-2,6-dione
CAS %% 5 : 58-08-2
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o a VR e E T WD, —EROTREEE,
EEEH, REEGHR I T oA VDEEENTY
5L AT 2 A VEEFERELTEHHEN TV S,
EHIE, BATY FIRDBDZELTHT A VEED
GBI NT WS, LML, A7 oA VIZEENS
FEAETINENIZOD T RIFRIEE - 7z ISR,

AT 2AYDEHHPEEERDETEIRICDIZS>T
BLSFEHAINTVSDE, fERAN~ AL BT, EHEX
BEFEAMEC DI VWT EDPRERERHEEZOND,
T NS B FHEIEE (LDs) 1349 200 mg/kg TH O |
TOMEN S, A TOBFEERIZ 10~12 gl EE %,
INSHNT A VOIFRBEICE D E | EHGNEEIRES
% (FEEHEER) Cld. hT7 oA VERDH T o4 VEFESK
mEEEEIC SN TED 1B (1 §E18%) H7z0
500 mg L EDA T oA 2 BT EEMIBSKIIREEI N
TV

AT A EATE

E1~Ko6FTNnZTh, ARNEMKL HTa—— Xy
R PIVERRBEACRL, T =R o BRI AL
EHGHDON T oA VEERLIZEDTH S, BiElX FAQ
COFFEE & CAFFEINE (http://www.berry-counseling.
com/1362/). T DMICEIH E NIz BUEZZEIC LT2h\,
MRS IEM P EHE G 2R &L AT oA Y ERRIEHIC
[l —&W o DI Tlda < BEE JFRIC K > TEHT %,

£ 1. RENEIRHOAT 218

e N 7z AVE
(mD) (mg)
& 150 150
d—b—(ZRATL v V) 50 140
d—t—(FUw ) 150 135
d—bt— (1Y AEV ) 150 68
7Y 150 45
ALAS 150 30
E5 UXR 150 30
AN 150 30
(523 150 30
YK 150 15
37 %k 150 45

*NT2A VERREDVELS TATAIVDNZY, TAHT I VOFR
AT x A NHREUIfEZRL TV,



£2. Hia—b—HDOhTAVE

A7 1A OERERF & Re MR

#4. TFV—RIVIHDONT AV

ifl=] ﬁ%ﬁ hT7 A VR =] gfé Tz AVE
i (ml) (mg) el (ml) (mg)
» > ~ » » N > _E__
XA RTLYE TLrERa 185 159 Ty 7 2 S 250 120
TR Puxwy AT LIT L 185 148 -
Lw k7L 250 80
RAL A VR—TUFUITLYVR 185 148
N—Y ITFI—RUVY 250 80
RAR— TJLYRa—t— 190 146
JEEZY D 100 50
FVY T 7 AVEET T 190 137
: FHE X C 210 21
TR SO 185 130 4
UVHE E—ZvFTaw b 190 114 AnTsC 120 18
B R— FIRAI—b— 150 114 )
#5. IRGBHIEAIR DA T A &
R BRI 185 111
KRR T S5y o 185 93 o (ml-$E-4) (mg)
TR FIvI A 170 85 HEE LKED 50 200
RA AT zAL 185 74 RV U NARIE 50 200
. N ) _ N7 14 180 50 180
3. Ry MRNUA SRR D/ T = A V8
- A hT 1R TR 50 150
b (mD (mg)
Rz TRy 50 150
FUY FROKS
URVAVAVAVEGAES 113 460 170 AEART il 50 120
2MEIINWT T 4 —
P o 500 100 TAARSERE - 100
R A2 S 500 100 TAZOYEA 12 fit 100
TR VT T— 500 80 =7V 7Tk f7 93
FORE AFL—FrFa— 500 70 H7zArawrS E7d 42
BB 500 65 HhI7 =) @ 100
e 500 60
5 SE N L
g = o A ATz AVE
RUVT YT a— )
IUTY T A 500 100 28 - 40
RFY ZvH A 500 50 i
YT 2NA HE 25
RSy THARS 500 38
ForyI—A f7d 25
ay a—3 350 35 GEAL)
— R7ayd—)U R A ki &l 25
ELYGE=2A 500 0
N s g
e 350 0 871 v ERH TV 25
IREELE 600 0 Vv a—yv e 8.3

111



EBHFHON T VEEENE L BE>TWS DI,
LFao—d—t—A VA bad—b—= & D
IR B~ ST TH 5, EBEZRTLGEIL,
1 FEN 50 mL Th 5720, HEEDOAH T x4 VI
60 mg &Ix B, A MAME N—T T —7x Eld.
BT A —EE>TVEN, RN I -t —EPRETIE
TWDT AT 24 VEEENED,

AT VAR T RHBTAESE TR A L.
A TVBXRY MR VKR TH > TH, AFEH 500 mL
EENWD, BN T AV EELER, Ry TR
L¥aT—a—t—7% 1 HMERATZD L1ZIZR CEZEER L
TWVWBZ EIlE 5%,

Ha—b—Hhoh A VEERIZZ L1 ABRT L.
LFao—a—t—%I1-2M A VAX Y d—b—%
2~AMERATZED L [AFEETH %o FHIT, HAEHL, ArY]
SVbiFicbvhianizd, mEEIR LN Th b,

ITFI—=RUIHDHT oA VREIIEIDH O | IR
iAo EERENRDEND, HATHEZEN TS
KERVVIHDOHT o4V EHRITKEHDMN 50 mg T
H5

— ) EEFHRDA T A VEIEDE D DR,

AT T A DRI

5N

AT . A7 A EFROEEE., #o I KD H
AN E N B DY, e A IREEER ] () IS AN
H v, 30~120% TdH % (Blanchard and Sawers, 1983),
TR D H 7 = &, MK - BARERT. BRAERIFT. I - 52
ALBI Y. FLARBI P 2 5 5 I @ iE 9° % (Weathersbee and
Lodge, 1977; Arnaud, 1993),

AT A YOEERFIL—F (70~80%) &, D
REZF - 7 a—L (CYP) 1A2 D &I L % N-3 i
AF LT, NTFTF 2 (1,7- VAFIVFH U F V)
WECZ, icid, 74 7a 3> (N4 [ XF)U ), 74
74U Y (N-1 XTIV ) NOREE H 5 (K 2),

M7 x4 YDOREFDIFEAE FJ95%) I CYPIA2 I
EB5EDTH BN, CYPIA4 X FH VF VEE{LEEERSD
N- 7 F)UiirfapEsk 2 & —5R 5. L T\ % (Berthou et al.,
1991; Miners and Birkett, 1996), 1A/ 7 =1 > OdH
. AR E WD TWASBMEANZEDNH SN, 2~8 KifH
DIEMBH % (Knutti et al., 1981; Abernethy and Todd, 1985;
Abernethy et al., 1985; Balogh et al., 1995), /17 1 >~
DORBNIIEEITHKAT LI E BHEMI T % B (Bonati et
al., 1982)., #EE DY 500 mg (¥ 7 mg/kg) LA LICx % &
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Ha
é-N |N -
I
M “CHs
HsC 1
Caffeine
H »~ CHy A CHy
| I
el M. =0 e
M M M
MY AT MY
F I, I rH M M.
Fi \'CHg r H CH3
HaC n HzC n i
L L
Paraxanthine  Theobromine Theophylline
(B49%) (129] (49a)

KX 2. 717 xA > DR
H7 A VGRS BN TR AT IVEE N, 21335
FYUF I, I TATaIVET AT )R
#Ens,

REBEEREE ORI C % L5 EN TS (Kaplan et
al., 1997) HEREIDONNZFT > F 2 THT 2V >,
TA T I NI LI EN, RIS NS, /8T
FYF U TAETAV Y TAETORIVE AT AV E
FRROZNEZHE LTV A0 FREEIZEREL> TV,

INTFT T2 B ZEE L T, 7 R s
WEEEIGAEE D L)V FREY S,

TATUI YV MERZIRL. IREZEINEY %, F
DIEXTHAEL, TATUIVIEAAATHOTET )L
ART. Faadl—hME2l{TFENTN 5,

THAT V) 2 KE A ORI ER NS O | KBS
M2 DIERICHNSENTWVWS, LA L, BETHWSGNT
WABTA T4V velE, A7 A VORI TECZEKD
EAMCEHETH S, 747 1) VEHRERICHER I
TN BERIEIN T 242D 100770 1 BETH S,

CYPIA2 IKITEENZIEND D T = A REHEED
il N2 DR K & 72> 7T W % (Rasmussen et al., 2002),
CYPIA2 BB FICBNT. A~ ha > 1D 734 (1D
TTZYWY b ICEET B ERERTE M N L, RE#
HEIE AA B> AC HI>CC A7 % &9 (Sachse et al.,
1999; Han et al., 2001), AA %% 48~40%. CC & AC %l
Eabd & 52~60% TH 5N (Sachse et al., 1999; Han et
al., 2001; Cornelis et al., 2006; Wang et al., 2012), I—t—
BEHRENZWVEIVET N (61%) 24T > XN (54%) T,
AARIDEIENENT EMHEEN TS (Djordjevic et
al., 2010; Rodenburg et al., 2012),



VIR T

RO TR, 717 oA 7 OFIEHD 6 ~ 16 RERHIC
TR L., MER A~ 15 JMGET 2 & EELN)bdD 2~8
I HEAET % (Aldridge et al., 1981; Knutti et al., 1982;
Arnaud, 1993), Z OASHI. SRIVE Y etERIVEY)
THAHZITA My T AR 2V CYPLA2 %M 72 4]
T35 L& —EL T % (Abernethy et al., 1985; Balogh
et al., 1995; Tsutsumi et al., 2001; Tracy et al., 2005)

INSDOMEE, F—8DA T 24 V2L IEA,
TR, FRICHFRBIAISIEER P & D Sl 7 1 >
EBEMERR SN, IRNE NS AIEEEN D 5 T L 2R
LTWa,

s

K7 A VIFHRBEM ARSI EE U, lRIRICER T
%o FIKREHADMIER DA 7 x4 VIBEE, BRI
N7 A VREDIEICIE %,

Fa RIS SR OTEMEDNIZ E A L7 LA B UE
HOBRHMATIE AT 24 > OREDELS % DT (Aldridge
et al., 1981; Knutti et al., 1982; Arnaud, 1993). a3 ERE
MOl THBEDON 724V, BLUZ ORI
RFEIND T &5 (Grosso et al., 20060), DF 0. f{R
EAT 2 AV OFERRLRZIRTNENS T LILED,

LA

HIPEEAEALIE 7252 ) Te i 20 & HHPE T E Hic AR L
TR LT A T 24 IS K 2 I e LE Y7 b
NGEOEFEA L LT, ik RED 2007700 F) 2
3 mg/kg (42 fFiIFE 1 6511, 5 mg/kg (121 filFE 14510 15 mg/kg
(40 BilHR 5 41D . 20 mg/kg (131 BilH 4 61D, 30 mg/kg (45 1]
H 8B TR L4, RIS T 2 @B oA 3 mg/kg
@2 B 16D, 5 mg/kg (121 FilFF 2 61D 15 mg/kg (40 f
FH 161D .20 mg/kg (131 BiHR 2 6D 30 mg/kg (45 Bl 0 B
WIS BN S (Steer et al., 2003, 2004), HETE
AT A U Te A RBURIE A T oA ST 2 RN N &
BoNd0T, COEFEAOLBIENS, IEHETED
HERSLAR TR, AFEFEHOHBRREE e EVWEEZ DS
NnNTH3,

A7 A VEEIRBEM 2T 5 DT, RN A T oA
VRN B EFITHICE BT B FLIT R & REE O
AT o4 VIEEIE 0.8 £ 0.07 T, I—b—h 5EH
ENBAT A rEMN 1 HHZD 150 mg DEE, A%
4H~19EOA RSB I ZAHT7 24 VHEIZ0.03BXT
0.2 mg/kg IC 7% % & # & & 1L T\ % (Hildebrandt and
Gundert-Remy, 1983),
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A7 1A OERERF & Re MR

FERIE CYPIA2 IR IEE T T, AT 21 VD
Tk 1 1% 50~103 BE [E] & & 11 % (Ginsberg et al., 2004;
Grosso et al., 2006), UL, HE% 3~144 HTld 14 B
M, 5~164 A TIE 2~3 R B L. 2D L~N)UhvVINE
W@ LTkt L. Z20%, BEHN S RAICNT T 4~8
FRFIC 7% % (Aranda et al., 1979),

Z DAt A1

717 A ¥ OG- FRI A B B 5 LT a0
T INSDMERRCIEEND S & T 2 A4 2V OFHRNE
CHNL U & FRRREDE < 72 % (Arnaud, 1993),

CYPIA2 {EMEIE, O— b —HEE>IER Y&, >
IR RRIDEHTEEE (U a7 A g 8D JERR A > R
AE, ZVRFT I VIERAFE>IRAHE LS EN T 5
(Tantcheva-Poor et al., 1999), 115 D#HE XL O, CYPIA2
37242, ZaF VK> THRERFENE L, HEiE
FIVE VP D (SSRD I K> TIEMHK TR % C
EWWRBENS,

H7 T4 OIERIERE
T T )Y RO MW
7T/ 2y (K 3) IR SEE Th B H0 . fiER
BRD BEHEMHENZ DT ERV, ¥ F 7 AHBRICHH
ENETT =0 VB (ATP) WY VBB (EE N T,
TV FNDT TV URBRIEEET B T
SIS Ko THRIEENT ZEL T o WS, 7T/ VD2
BREEA DN S NS & M Ed %,

N7 A VORGSR D7 T/ v EEBLTE
D, ZTOERBEMORKRIZ, 75 /¥ UZBEEKICHT S
7RI ANCZEAEW) & UTORRE L BIfR L T 5,

7TV VRBRICIE 4 ZA T (A, A, Ass, Ay) DD
O BT A VEHREHRR, RIS KIMERERZIC B I
FAE U, EERSEE C BEMNENT T/ YV A BXU Ay,

NH,
N \N
&
HO ] <N N,)
OH OH

3. 7T/ DS



BREICNERT B0 BT oA 2 ORSHESHRIEAE R .
T TS Ao ZEARDWEW 2 AT U C RIS, B
RICEVMEDO T IVA IV, F—I VR EDTF T A
BRADHI Z (R U, KA E AL BRRSEIR, KM EIC
RGT B MRE e E I 5 L ThERRCEINE LE
Z BN T3 (Ferre, 2008),

T x4 YOMRNERIZ, BcBI27 7 /22 A
AR 2 /9 5 IRATE IR OHIFNC K % EFHE
NTWV5 (Rieg et al., 2005),

N7 oAV EKEBIRT S &, WEERPET ST &N
HMENTV B0, ZOEFIXHEIC R > TS DI Tldix
Vo IEABEENEVEFEE LT A7 oA VIC KB EY
WCDIe27 T/ ¥ RERERICON 2 BkE LT, 20D
ZREDKE FADEE N TS (Ammon, 1991),

717 A EERER, #R M EHN S 2R,
I RIE T RN RIC BN CEEE TH % (Shi et al., 1993),
LU, BT 2 AV mEET T/ Y Ay TEREREED
FEH#R 53 GEEREERICT T S M2 [ ST a0,
INSDT ENS, PERIFRICB T 5717 24 VST %
MiftEE. 77/ > A ZEROERIC KX > THEU., A%
PRSI RICIE EA LG L TVWIRNEEZEZ SN TY
% (Ferre, 2008),

T A Y ORERIEIRITIETEDE R & N B A% EA
R EL (Fredholm et al., 1999), [ORIMFIC MK IF T
N7 A ORI T BT HMNICEN, 7 FL
FU VT RLFY v, Lo vOnwe{X RHOBEGRL
TWde MERICKIZT T = A > DOFBIHT B
DEEFIF>ED LTV, 77 /¥ UZARMEICIE.
BETO VERZRINNSNTEO, A7 21 Y OEHO
TAICBE LTV B ABEED S %,

O—b—HEENERER L Th 5 6~12 FERZIC,
SHYR . JETRE. EAUEOE, WEELNVOE T, IRAL S
W, 15D, 4545, HERNEN, 17 =1 VEER
SEIR EEHEN TV B (Juliano and Griffiths, 2004), 24580
TETHZN. TNEDIERIEH T =1 VI (O—k—
BH) I & > CTIRT %,

HRARILIAT T —EDH

FRAIATIE, RAKRY T AT 55—+ (PDE) I &>
THIREN 2 KISEPE D cAMP % ¢cGMP 5 ATP % GTP
MEL TN, MIFFEERETE N TV 5,

RARVIATI—EREE (T4T74V V7% E) I,
PDE /&M #BHE S % T & T cAMP % cGMP D i 7% [
e BT, ATP GTP DELEZWDE TS, TOWR
KO HIREN AV LR L5 U COmUHE 7108
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LBDT, 7AT 1) VI OAREDOEFERE L THNENT
W5,

N7 A FIERFEINC PDE ZHET %, LML AT =
AV OMENHET 2 Did, KE (450 mg LLE) BEiEO
BRI YS9 % Ki {8 48uM TdH % (Aronsen et al.,
2014), L7ehi> T, TOFIE BB EEORTORT ©
A VEIOMROFIHICIEEY) L EV AR,

R—3I Y D, AR

N D F =732 ¥ D, AR Z gk B T & o
TR EBIEE) & BRI BRT AR B TH %,

NT A YDO—EDOIEMIE. F—/32 2 D, ZAERDH]
HENT HMREEOREICEI->TEELEEINE, LY
U A7 A > ORSEE R ERE a1 o7 7 x
2V (HEBEVAD EWV0olz R—=8 VHERICH LT
ERRER 2 R DY OB L ITENCREZD . 7T/
VR, FRIC Aoy AR 2T B RN & O
T~X AR TH3 (Fisone et al., 2004; Ferre, 2008), T D
TERBEIF DB, IR A 0T T 22 I VNEHEN
DI LT, 7 24 VA HEEEOH TR E LT
FIHENTWAE T LI DR >T5,

A7 T4 2 OREeN - BEHEFHE

M7 r2AVNFaA— ="K MDA T =1V EHIEL
EHMmK7E LT, HENICEBIRENTWS, 2D,
1 [EHEEEBD SMGTE T T L | KR O KIS 7 G
BCENEHETH D, TT T, 1 EHEEIEOZMER R,
1 HN CRIBEMDGEDRHRERTH T LICT S,

Z < OBAE 1 EEER® 1 HNTOREBROEEO
N7 oA ERIZZICH 50, - —FD & S
Eh T oA VEIOMBEZEZNZ I VR L, T V—
RUT  7)a—)V DO XS, oY & D
HIEALEEB LT NEI RS RWEGEENDH %,

N7 24 YOBEEERE LTEHEN TS D, K
FRBFRIC X 2 & O CRIR - A2 -1 TR 7 - S EHERE R 2.
TEPR SR REAEIC g AEFIC X B &0 ODE. MmFEER E).
IKINSZ « TR N D > A RIS T B ERIC K B2 £ DTH
%o —. BIEHEE SNDEHTT. BEE EEFIZRITEE ).
BREHEIRICH T 2 E%E EOFI AR EFRne &ic
T 5,

PR R
NI A VETRAER 2GS 5T eh b, ZOMEH
RS 2 AEERIE. SRTE L d 7z 550,



AR A

N7 oA VINHRIRICEZ S RIFT e E L5 Nn
T, FIZIE. BRATIE, 100 mg A DA 7 = A 4R
SRERRVERF OIEE | MEARFF O RHE 25 | S I T & D
HEN TS (Landolt et al., 1995), —77. 100 mg A T
WFHEARICH L CE LW EZ REF S TN Vot e H 5
(Dorfman and Jarvik, 1970), UM U, B2 1EOME N %
EETBHE, KODVEDHT A Th, BIRICEZED
HLULBLEZDZRETHS,

K& (400~500 mg L E) DA T oA ik, REfEE
BERITEHELI BEETEALEFRT ST NS
N T3 (Nawrot et al., 2003; Childs and de Wit, 2006) .
Nickell and Uhde (1994) l& AXFHED A7 =7 > (3 mg/kg:
200 mg tHY) TEARLEZFFH L2 Z2MEL TS

M. T ORFEREERE R THEITIE 7% < #5752 D T,
WERAEZDOE EHEATEICE T 2 HEMICRIH T 5 DI
IR ETH 5,

T T YRR Mgy DERIIN, T 2 A VKB RE
##%¢ (Childs et al., 2008; Rogers et al., 2010) > NHRFEFE
(Retey et al., 2007; Byrne et al., 2012) OfEl A& BIfRL
TWBAREENMER SN TS,

RSP EHEIIRE DTN IE T T oA VDO EIC Y
I BZEREI1ZIEFICZ < (Elkins et al., 1981; Rapoport et
al., 1981a, 1981b, 1984; Baer, 1987; Leviton, 1992; Bernstein
et al., 1994; Hale et al., 1995; Davis and Osorio, 1998) .

YR A 2GR & HE SN TW% (Stein et al., 1996),
TTENCRRHIBSHEIC ST S 1 7 =1 > (3, 10 mg/kg) D524
DORFT Tl RE A A TENEE S & 2RV T,
PHE LA FHERHIIEEIN TV, £z, NLICHT %
H AT e CBIERE RN O /5. & SICIFESEEIC K 517
FRHEIc BT, A7 oA Y OREIEREI ATV
(Elkins et al., 1981; Rapoport et al., 1981b),

Berstein et al. (1994) (&, 10 i& i O/NRE CEE4E i
10.6 + 1.3 4F) ZRRIC. A1 7 =4 > (2.5, 5 mg/kg) 514
DARZRERMET Uiz, A7 oA VEREERNZEDOHR
CAHilC DWW TIEMIZBERIEEED S NG > Tc e,

TTENRAT 27 K

Doherty and Smith (2005) &, ;EHHOEFKICET %
O DOWTHEI L, A7 21 > (4~10 mg/kg) D
1 IR RTREIC K O DGR T 2 < & 23 L,
Lo, AT oA EROFWIC K D EHED FRT AT &
EF8 Tz, Stuart et al. (2005) &, 40 777 —"7 T 10 73D
HWid 527 7 E— BBV T, 17 21 (6 mg/kg)
D 70 SrETHEENE, TR S T L2 iRE LTz,
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A7 A VK BIEHEDBAEZBITRE I DIy EICD
BIMBDT, HELWVIRTH S <‘:b\5)§tﬁb\36%> a2
— 75T IR ITARRCIC K B SHRBEREAN DB )
STeDDAEERMERK ISIED T, TN2BPHIETEE
% L, RERBRRCHEBRICDZA > TERTHZ LD
HEREH 5,

TIaA—=)veHh T A OMHEER

N7 oA VEGRR () Y—RU V784 T3) &
7V A=)V, BROISRT B B OB Z L
| R U BT OERRITAIC DR 2 AIHEEN D % .
Verster et al. (2012) 38X U Benson et al. (2014) (&, T D
MBI DWW T, OO WEZ & LICER LTz, BLD
ek ik, 7V a—)V & 0.65gkg (7 )V a—)VE
EUT2HAI =EBERET2H). 7 o1~ & 3 mg/kg
(LFao—a——#T2:3 M) OERBPLH 57z,

N7 AN, TIVA—)NC KBNS B E R EE
ENEAT LRNT ENHE SN T % (Marczinski and
Fillmore, 2006; Howland et al., 2011), 517 = VG E
LCITFI—RUVIHBHWENT 2 DOWIZE (Peacock et
al., 2013; Benson et al., 2014) T& . 7/ 32— )V HHHEH;
ETINVaA—)V+TF T — R 7 EBER O BRSO EER -
B RAIEENICE LW AERIIREN TV AL, Heinz et al.
(2013) &, “FH MR 7 )V a—)ViEE A 0.088% (&iFH:
BT 1.5 BlR. £ 30 28%8) IR0 T oA
B (BT 5 mg/kg, BT 5.5 mg/kg) Tld A7 x
ANCK BT IV a—)VEGET ORERNFESDH N B EHE LT
W5,

INSDORERIE. hT A7 IIVa—)bEOMBELER
FFINT LR LTV 5,

UL, A7 A4 VEEDT IV a—)VEKE CRIE TR
ENTWeT7+7a—r7xE) OBEET., 27 va—i
HEBORED A 7NEES T ENREBRIICHSENTWS,
Z DOFIR PN I IE, BEE I 7V I —) L O FRHEEH]
TER & AT = A > OHRRERIBERDETTY 2 72 DR OFE
JEMEL L REBEICDAEND TN LIch b, TLT,
TIaA—=)v KO AT A Y DORHNEND T, Fififibm e &
BT IVA—VOIFRMNEZICZZ T ENEADNS
EEF, 201D, &5, v hOAXRT > h32Ek (Kuribara,
1993) T, kW EHEDO T X /—)U 2~4g/kg) &
717 x4 >~ (10mg/kg) ORI G T, BT R,
fElEERE T O E b, Bl O#E5% (Kuribara et al., 1992)
MEEEIN TS, COTHZEICDOV TR, 7)Vva—b
OHERBEN THZ 72 N7 IV T & ROHHERRIER &
AT A VOMEEHAEBES L TWSAEEEND %,



NS DFERIE, DEOIBERF ORI L TH T oA
VFFE LIV HEERESEWA, RED T )V a—)b

BOEEE A7 24 Y OHHZETZNETHBH T L
ZRL TV,

TEBRR RIS B B4 HEN

717 A > 200~250 mg O 1 EHEEUE M L = > iE k.
AT A=)V I VIRE, MFEZ &S, I—t—IERE O
RANCB T ARIRZFRT 2 8ENREEN TS
(Robertson et al., 1978; Dobmeyer et al., 1983), Z ® X
DTENRE, 7T T RBAR DM, A AR R
A @B, DA77 a—)V7 I EREE) | RIR RS
DR (EfREIIVF a1 RO . B9 51
FIIR, L= - T VFA T2 -7V ATV ROH]
BO IC K-> THIERT SN, —F cAMP *° ¢cGMP D #1
(RARVIRATI—HAEF) ¢EFRELTNEEEZLNT
% (Nurminen et al., 1999),

MEFEEE. lF

@ 1 [5[f8HY  Nurminen et al. (1999) (&, 1E# i+ & @i
JED NG, TS RIET /7 =4 > 1 BEIRORhE
gt U, fHE ADY 200~250 mg (I—b—"T 2~3 #Ic
) Z 18T % & UEIIMm A 3~14 mmHg, HE5RA M
£ 4~13 mmHg FH9 % & Uiz mEZ2{bidifmE
AT A VIRE LT U ZRIEEE 30 2% 5 B L,
60~120 DZRICERKETHR D 2~4 BEERRE Uiz W7 = A
YORTEFNRIL, FRE. T oA VB OF, BiRRY-
R A B L AKEE, @EZCBWTHEHE Th-oT,
EIMERFZHRICLTE, FAEOME EFBESEENT
% (Hartley et al., 2000; Mesas et al., 2011),

d—b—ZHELTVLAREBEANZNRIC.1IHHEZD
300~600 mg O—E&Z 6 HEICh> TEIRLTE S,
T D%, HEFRET 512 ~48 KE#E LTS 80~250 mg
% 1 [EHBECd 2 & HEEA L, JERRBR LA AR ST+
D EFRDZEDH BN TS (Hodgson et al., 1999; Lane et al.,
2002; Farag et al., 2005a, 2005b, 2010; Arciero and Ormsbee,
2009; Worthley et al., 2010; Buscemi et al., 2011), Z D%}
i, EHEATZEOESH RO D EWHE L TWhiEy
(Arciero and Ormsbee, 2009) ., /&DEEFH D MIC K IE T 20
BEER QT RROFHBRR) ICEXTEEL RS T
(Buscemi et al., 2011),

MENHEZS R TTY REY UBEEECRIET AT =
A VONRICDONWT, I—b—HEHH WG, EHHE
MH 12~24 BfKICH 7 AV EEd—e—¢ihT7
A4V aA—b—DWT O RIS 5 EE TLHD b N7z

116

(Papamichael et al., 2005; Buscemi et al., 2010), 517
A > 130 mg CUGELIMED _FFEA, 80 BX U 130 mg T
PFRImMED FR Uz, 2 R ViERORIBIC X%
MEUGHEEAMEIMROE T E Ui NEDT, A7«
AVEWRTIY R OB ERIEINE . ZOMBRE
U CUGHEIA I E & SRR A E D ARG [ &R T b T
LIiCx B, FAREOERIZ, TFI—RV T (W Tz AV
80 mg. %WV > 1,000 mg, 7 /)7 1 EE 600 mg %
EA) OB THEEIN TS (Worthley et al., 2010),
ETAM, HBICBWTHE L7 E. 17 =1 > 300 mg
OEETT I )bay YEEOMFEEMMN [T &
N, FRFICUAMEIAIE & SERER D FFEMEZEE T
% (Umemura et al., 2006), {#H NS0 U72W2E Tl
I—b =S MHEEN 207 o4 VEICHSET % 100
~250 mg IZ BV T ERZRRICH T 2 EEEMH (+E R
MEE TN TV % (Mahmud and Feely, 2001; Vlachopou-
los et al., 2003, 2006; Hartley et al., 2004; Karatzis et al.,
2005; Swampillai et al., 2006), 517 =1 K2 FH TR
R, =¥ PV EREORIEZ /T 2 B OREINZ
THRL DHEHEOHEME KL TWAAREEND D
ZTOMBRICWEHLENALNS &S (Hartley et al.,
2004) .

N7 A4 VERNEZOTY R UGS X CEIIRIG
BICKBMED EFIEZ L DB THEZR SN TV S D,
AT A VEEECE T ZEMPZEICETAMRTIEEA
ETTbNTWEW,

OKEHEIN HT7xAVHBEORENZNZRICL T
THEEMEER T H 28 4 FFREERT 200 mg DA T =
A VEWE 2 HfT - 756, 7RG L i L .
A & 4 mmHg, $REMAE S 3 mmHg EA LT
Wiz DB 242D L7z (Lane et al., 2002),
FRAODWEEE T RLF VUV LNUE, BT oA VBEEED )T
MT I EREEED 32% @< RIS AFEROY T IV —TF
WCBT 5 LANHEEZETH > T,

Farag et al. (2005b) (&, EH MEOERHENZ 5 Uk
CHEMEBZIT o T 2420, 100 &S WE 200 mg
Z 1 H3E A  H&EEO0, 200 &5 W& 600 mg)., 5 HEE
HU. 6 HHIETS4E (ITx1>0mg) ¥HdhT =
4 > 250 mg ZZHE L 2 BEDIMENI E Nz, BIRD T
LTS 250 mg Z I L 2R ClEEN &) > 2o L
L. ZTOZCIEHTHLEED /1 7 = A VBHE LT & A 8 1R
RC. AT A0 5 HERTLEIC X Bt ERE & iz
Mol



AT AV SRIEEIOHEENEH

Astorino et al. (2007, 2013) (&, [EH MTEH ., &IEH &
& AL I EB I ER L, SIS hH T oA
Whnb s & EIC EFHT %2 &5 L7z, Souza et al.
(2014) &, A7 =4 Y OEHICIEBEFRAR < HEFR 7%
1 1R [ TR A 1 & ST I O T & O E O B
MABNBD, FEEHE 7 1% 9 B i3, HAIRIIME & 0t
BUI W72 A VEOTNTIvREEXD @BV & Ems
L7,

CORERIE AT 2 A VAR ZHER L TV B DH%
59, SRR ERICh > TRk T % ¢ LB RE
LTW5,

T I— RV TRy & OMEIER

IFI—=RUIKE AT, B, TIVY
OVEEGZENGENTVDS, EHIK—HOL)Y—F
U2 27iiE, 7va—)vERINEN TV, MiEETY R
YU UBREICNIET S V- R VT OEENRGIE N
TV,

Franks et al. (2012) (&, [EFMTEOEEANICTFI—R
V27 (LEGICHT7 24> 80mg, 21 > 1,000 mg &
) ¥REAT oA VR (2O VIEEE) 2 1 H4E
EHL L 72RO M D28 b 7%, 24 BERIC D Tz - T L 7z,
UNAERAIMLE . SRRIA ML, M iE = — R >V 78
BEEDTM, BT 24 VERBEX D @ 7e N (853~
5.8mmHg) . O & WD E RIS mELR T& L=
MEMoTze UL L. REEDN DI WVTZH, TNHD
EROGEMEIENEEZ ENS,

MmE &M iFdT Y- R o (712,
2y v oaVEglE, TIVaA—IVER) LT oAV
R OFEEIKELIZLZDLE- EhBZ L, HLW
ZIMRTERD 5Tz, & DI, TEEREREREIRIC KIF
FTRAR=VER (T AT V= BT UERIET IV
ravigiEEa), AR—YIE+ %71 > (4,000 mg).
AR=VEIRA+HT 24> 320mg). TFI—FU V7
(H7 24> 320mg, 21> 4,000 mg, 7)V7 0 EEEE
240 mg &H) OFERIEE U, AR—VEkE+4h7 =
AVBXCTF V=RV 27 OERCIEIGEIALLIEE =
I EFL (7~8 mmHg), ZDMOEK TIZE(EA RSN
otz

NS ORERIF, FEEHEAT 214 ITEKR L, =5
V=R Y TRAR—Y R OMDRN G IS E
WEET, LhE AT oA VOREERMLIRNT &R
LTW5,
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SOV A I

NIz AVET T/ Y Ay ZRAKICHT % IEEINW
BIAWHESRK T, 757/ ¥ D@ E TS %k
FRICEWT, 77/ Yy OmEIREERZLIES %,
HEENC X B 0EIEE O SUER ., DFMIEOBERZIC X
577/ Y VELEOEINCER L, WREIROIEEZ S
Y Rl IN

717 A > 200 mg (&, HEEHO.LHIN T E O 7Z
FHIEd % (Namdar et al., 2009; Higgins and Babu, 2013),
C OFFRIE, FIBEBRF TN R WD, B ES) P ORI
59 MIRAEIC 3513 2 @B BV CHIEEE N (Namdar et
al., 2006) ., KB HEIRAE & WV 5 RiEREREE (BlL7x &) ToD
HITIE, AT A VDOEEEOHTHCEN THh A &2
T LT3, Fie. #1724 > 200~400 me (@B
FEEICHE S DFEREIR N2t 9 2 T AR ENTNS
(Tejani et al., 2014),

PR OEREY X7

THERARARMEEEIC I, MM ERF OIMENEFICE L <
BEOEBIZERTZLS1C. HAZ#BRALNS
(Kario, 2010), HESOH S 1 BFLIAND A 7 =4 HE
RO ME EF 7202 U, O E, BRI g R
DfERMZ @D 5 RN H O TORMEIC DTV D
MORMEND %,

Baylin et al. (2006) OFRE Tl OFEFED Y X 7 Ebid.
J— b — % | FEELIN TIRIEEED 149 5 Th -7z
M2 BBV 3 FEER TR AV HCEER I R Tz,
Ko, VRFEILIN O LT EY A7 L HERGZ O—
b —fEEE L OB T, DEEIEE (1 H 1M Tk
1.14 £5, REEEEGEE (1 5 2-3 ) TlE 1.60 %, KEHEE
B H4MLLE) T3 1.06 15 TH- T,

Mostofsky et al. (2010a, 2010b) (., I—t—7 )L 21—
JVEBHLE B DREFEOME 2 ik Uz, a—e—3E
FEHEE & PR U ¢, BRI S 1 RHEIIN O i ME ORER O
FREY A 713 2.0 15T, HEAEFOHTI— e —EBIEN
DI NBETREY AT Tholco —J7. FLZETIX 0.9 fi5,
I—FE T 1.0 B TH o Tz ALEPT—FAE TEN
HENTHSTZDIE, AT 24V EaEEN PRV &N
R E L THFENTz BIMMEOEEDFIEY X 71,
A 1 RERIDAAN T 2.3 5. 1~2 e[ Tl 1.6 15 T,
T D®BIFTFEH L NJVICR 57, Selb Semerl and Selb
(2004) DWFFETE ., /17 =1 HEHL 1 BN DOFELE D A
7 & 1.73 65, 2 FERILIAE 3.00 f5 TH O, 7))V a—)LiE
HUIAT oA NCKBIECY ATIEE LR N T &Rl
LTW5,



CNEDOMEIE. AT = 2 PEGHIE . HEIERIC B
TOH, BIMMELEERED Y A VRFICERE 2R LT
[AY-PS

IRYLSE & Al

IKINE - BBRREIN T > A

A7 A VTERRIER DS % T LS N TS D,
717 A Y DOEMEIIC X ZKINEZANOEZENEL S
ATREMEIFENEEZ DN T WS, TOMMIE. AT 1Y
M-t —%K, H2W0IEa—F RN k- TEEE N,
ZDEEIKL—FITERENENETHS, I—L—H
A (1 HBECEIZH 200 mg) 2551, 1 HH 72 H 400 mg
DHTxA V7% 4HBICDE>TERLTE S I HRT
&, PREE, JROIZEL -, JRECEE, 24 KEEJRE. Na* - K*
D 24 BERAHEM, & L7 = > 24 HRAHRIE, M fREZE
. Iy Na*- K" LAV, MBHREH., 2 287 &I
Ztid7a o 7z (Armstrong et al., 2005). [AREOFER I,
ey b & D AT A4 IR (1 H 100 mg LAT) (Silva
etal., 2013) > AK=EAEE (350 mg) (Killer et al., 2014) i<
BOTLHEREIN TS,

HEHNL FICERERE R TCA 7oA Y EEIRT 5 L.
IR ER EFADEE D BKRK - EREIND V ARE
MFERETNZEEENERENTE . LA L, 100
~600 mg DA T A VEEHEHICEIRL TH, JREDFH
LWDWEEIME 72 <, K- ERRENT Y ADRFEIZETEN
(Armstrong, 2002), 7K - BB/ T ADHMEFHE, /17 =
AVIFEHBER D AT 24 VHEHABICB O THEE TH %,

PRI

Kim et al. (2011) OEERTlX, 17 =1 VIEHHH Zx}
RIC, WHEEEEE T (RUR 24 °C. 1B 40%) T, EHFIH D
40 77BN 17 =4 > (3 mg/kg &7k 200 mL) & % W&k
DF (200 mL) ZEE L TH 5V, il & D BRERED
60% L5255 =T 230 7 IchbizoT# LTz,
717 A EEENE, BEEAES)HT (0.08 °C) B8 X UIES)
#% (0.14°C) & & WERE OKOBHDEED X b &> T2,
RIS (B CIIE) &, EBIAT (0.12°C) OFE < | )
BTCIEEN T, Ko, A7 oA VEEEETIE, EE)
I X BFETEMNL < FETEREDNEREE L TV e,

Millard-Stafford et al. (2007) DEER T, %0 28.5°C.
{ZE 60% ORE R T, 120 20T 1 7V 2 TNHE S
Nize MRFITIG ARV KD 2 WV IG A R—Y R+
N7 24V E6 mg/L)MWGZ bNT, TORMFTIEF AT
A VBHUEX 5.3 mg/kg &7 o Tz MEET. IR E. KUY,
JRE, BITRICEZA SN - 1D |mED 15 2Rk
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U BEEEE NG, IEN T oA VEEE O AT A VD)
BTz, Fie, BIFREE AT 24 VOGN EN > Tz
(0.19~0.29°C),

Del Coso et al. (2008) DHEERTid. &l (36 °C) .zl G
£ 29%) T 120 2D AfsE  EM, IBHUKEE. #KEE.
AR—=YHREBEL, BXU NS DOZEMEIES R 50 731
717 x4 HBEL(6 mg/kg) D 6 &M THEIEE N, EHIFE
BLXOMBEREEDHE S Nz, FBKBITbNzRE Tk,
77 AV DOETICERE < BUKKRE, BEREERS & U msE
RIEHED FFAWBGIEE Nz, FMORRIE, &l 31°C).
217 (70%) FT. #1721 5 mglke BRE 20 5 LD
WKIEE B mL/kg) LS Ty =2 T2 LI RBRTh
B 5N T3 (Ping et al, 2010), — 77, Roelands et al.
(2011) DEFRTE. @R (30°C) T 60 DT+ 71
VIR U, BT oA VB (6 mglkg) DM T TR
X OEFRSEN o720 U U, B DA AR Tk,
FIFRICOWTWE, W T A Ve T TR RBETEN
Motz, F—2&4 T TORRICH N T, HEHFHBEZE
N7 A VENEL BETREAT oA VL T T REE
EDBITAENTVWEDIE L H S (Ely etal., 2011),

N7 A YORIRFIE, TFHI— R THDOKDT
bBEYY V. TIVra ViR EIC K> TEfiiThan
(Riesenhuber et al., 2006), &HEAA, XUV Y J)rn0
VEEEE L, HHIC BUWD TR - AL JRE. RIRIC 7
7 RIE E TR0,

TNEDFERIZ, 1T A Y OBRIC X > THRE FFEM
FlERCEN, CORRIGEI E NN TH S, LL,
fak U Cohiud, i, /K - BRENS V RAdh 7 oA
VOEMEIE LA CEBBRTH D BUKRIEBIGET 5 N5
TEZRLTWA,

+=A
y=T=iii]

KRR TIE, FRMEO SV ERR IR K R 2R EDOH
Heb Ll AT A2 2H> T, FE LTHFIERIC
DWTCHHI L7z, ZOFERIE LFOKSIcx LB L
WTE%,

PR R

AR A%

@ KEDH T x4 VIAREFHERY AV RNFTH B,
EEEERICAYS T % 200 mg TlE ALICELTH
SRl L7258, RABIO/NR-BEHES AT 2
A ¥ ORELE R% & OBIRER BIRIZIBE & hig o,

@717 =1 »OREHEIUE, ESHE. 51 TR AL



BOEFEFEEL TV S,

@717 = ViE, 100 mg LA FiT I CHEAR PR (RS
RFODIER, FEARAER O RfE, GRIEIROWRA . Z Dfth)
YRAIRF 5%,

TTENETT 55 I

Q717 = A EEH RO BRI AT =AY
DEENTERE NS,

@77 A VIEHITHT BIRE VL LT O, HHT
DEDZHHADEEZDENHTH %,

Q@717 A N K BPEHEDPIRIE, TTEIZETONE &
WS TS ADHEMRFE NS DY, AEFRRIBAE RS DORE
FEVWSI AT AMLEEE NS DT, TDOIFRER
I BREND B,

TIIaA—=)veH T A OMEEER

Q@EHEDT N OA—)VEeh T2 AV DHBEDETH
UL, TIVIA—)VEGETIE A 7 2 A VIS X o THELWVE
i 213 7500,

QOHEDHAEHEIC K > Tld., FENTHT % H AT
DRI S N, ERITAD R S NZ A REMEN D 5,
FHCIE—&EA (B Y RY > 7)) @it d % alaett
tdH %,

@ FERTIE. mHABDOT X/ —)L (eRkEEZHEE)
ENT 1A YOI EDLET, HIOE T, fERE
B TEIOEDHER I N TV S,

@7 )LV a— VRGN 2 B Cirb ., R D7
Y F7IVT b RIS EFRZRd s £ies A7 x
AT A—IVORHEEDENEEET LD L. T
Wa—)beh7 A YO T, FEARNRORRIRZ
LOMEINRETH %, KEAGERIE, 1T 214> D
AT B2 NETH B,

MBS

iiifas

@17 A VEMEE EREES,

@717 =1 VOFREFNRI. FEEOFERNER LI T
BB, £le. W7 A VIGHEEE 7RO ML R 2R
Y %,

@17 A VOME FFERICE. 7T/ ¥ VAR
W, SSIEARHIREREH (RIBEE DN S D7 a—)V 7
I VR, F N & BT 2R 0MERD . BRI E D
8 (BBfE VT O ROMERE, ZucBEEd 3
Rt U v OiliEEE) . B9 H1FH (FlR, L= -
TUFRATIVY-TIVRATaYRORE) IC KB,
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AT A VIVKETIE. cAMP *° cGMP DI (R A
RYIATT—EHE) LHEBRL TS AREED D %,

Q7 A VDA, =F =RV 2 IHOD
ThHsr2TV >, TV yiEigls Sl K > TS
NE,

JDMER RE

@I T AVET T VY A AT K L TRl
TEF7ZZ3T %,

@717 =1 DFOEMRIR, (EFESRIRAE T DO HRER
NedGET BN D 5,

@77 = AV REEWT % & NEIRGHEFED ATRENED
H%

MDY 2 7

@77 x> 200 mg ML EDOEEN S 1 BEHILIN T,
R ER OIS OFIEY X7 WV E X %,
LL, TOYRZIF—@IET, BfiE Lsict LI
K%,

@7 A VICKDUIIERY X713, EHT5LES
IKEE 2. TNE AT oA VOREEH &, EHE
VCRERBIARNEIRIC N3 2 HIE SRR %,

OEIRIBRICMIET H T oAV OEEEH T —#@ET
HO, XEHEEEDRNTOLT o1 VRIBEET
MO BN 5,

A & A

@77 = A VIR LRZF | ER T L, EEBE
1RGNS A 7 = A4 22 EBIT 2 &, (RE LA IHE®
ERAR

@ EEEE N T, EEBHAG | BERTICRBO A T o4V
(5~6 mg/kg) ZEH LIHE T, HIRDAERE T
TR KT AYT)—=)BEEFELNERD TN,

Q@IS I—FUVIHONT (XYY >, Jivra g
e/ ) & T oA VI K BEIR ERICHEEE NIE
TR0,

@71 7 = 1 EIUZ. Kk Th N T UL, Bk, A
DEMREINT 2V ADEE 25 [ E T TR0,

@7 A VICKBIREEINE. HFELLZ DI TIE
AR

77 A VEROREY B X UEREME, BHEEROH
THIRENZEEDNIEREICZ WV, A7 214 Y EEIEL
FRHC O— =R 20T, IRz 8 %
—JC, BENCfERRE T B ME N DB, IAEDE T—F



RR

T7T 4 ALTH5, Lh L, NEIFESE RS mHE)
WCED>T AT oAV EEOMY) (O—b—RE2E
) EFEOHRTHFEHLTEREEDN S, 2D &IF,
AT AV EFBICES>THER TH T BICMAR SR
Vo BEMRDERNRZ LB > TW2DTHNR, 2
OHTHARLHRENTWIET TH S,

CTTHOD BT h 7 oA v OBEERE ZEAED
e, HEEROMTHBMICEBIRE NS 8BX D KETHE
He2EDTHB, UL, EYREZMEITIXENEND 2
TEBLHERTHO, BEEHOREZ £ - o {IHT R E
TR,

N7 A OMRe L BEFHAZIEL <HEEL T, BIE
71 HH 7z b OFEEE% 300 mg (5 mg/kg) LAIC & %
T H7 24 VEHOMEY), FHc, a—b—o%, 3—5
R 8RR LA T2,
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Caffeine Intake in the Daily Life:
Mechanism of Action and Safety Assessment

Hisashi KURIBARA

Junior College, Tokyo University of Social Welfare,
2020-1 San’ o-cho, Isesaki-city, Gunma 372-0831, Japan

Abstract : Caffeine, a methylxanthine derivative, shows CNS stimulant action and sympathomimetic action on peripheral
nervous system through blockade of the adenosine receptors. Caffeine has been used in the daily life as a pleasure drug,
and/or a constituent of “energy drink” and medicines. The purpose of this review was to show the pharmacological effects
of caffeine, and to assess the harmful effects of caffeine. Single dose of caffeine up to 200 mg and/or daily dose of up to
500 mg do not give rise to safety concerns under normal environmental conditions. The same amount does (up to 200 mg)
of caffeine may induce no harmful symptom when consumed longer than 2 hours prior to intense physical exercise.
The constituents of “energy drinks” (typical concentrations in such beverages of 1L: 300-320 mg of caffeine, 4,000 mg
of taurine and 2,400 mg/ of D-glucurono-gamma-lactone), as well as alcohol at doses up to about 0.65 g/kg b.w., would
not affect the safety of single doses of caffeine up to 200 mg. It is therefore considered that, under the normal daily life
conditions, caffeine intakes, up to 300 mg/kg by adults as a basis of single and/or daily intakes, may derive no safety
concern.

(Reprint request should be sent to Hisashi Kuribara)
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Abstract: A Japanese herbal medicine SJS is made of hot water extract of Chishimazasa leaves (Sasa kurilensis
(Ruprecht) Makino et Shibata: SS), and ethanol extracts of Japanese red pine leaves (Pinus densiflora Siebold & Zucc.:
RP) and Ginseng roots (Panax ginseng C.A. Meyer: PG). The aim of this study was to assess the modification by SJS of
the intoxication and drunken frenzy models in terms of discrete shuttle avoidance behavior in mice. The response rate
(number of shuttles) was increased by ethanol (2 g/kg p.o.), but decreased by the combined administration of ethanol +
Ca-cyanamide (10 mg/kg p.o.), an anti-alcoholic drug. Although SJS, freely given 10% solution for 4 weeks and longer,
or acutely administered at doses of 10 and 20 ml/kg p.o., did not change the ethanol effect, it significantly recovered the
decreased response rate by ethanol + Ca-cyanamide. A similar significant recovery of response rate was demonstrated by
PR and SS, but not by PG. These results suggest that SJS alleviates the ethanol-induced drunken frenzy and/or hangover
without significant effect on the ethanol intoxication (disinhibition).

(Reprint request should be sent to Hisashi Kuribara)

Key words: SJS, A Japanese herbal medicine, Ethanol, Drunken frenzy model, Discrete shuttle avoidance, Mice

Introduction and headache produced by the accumulation of acetalde-
hyde, an intermediate metabolite of ethanol, as the alcohol
Ethanol is mainly metabolized to acetaldehyde through intoxication (Wiese et al., 2000; Howland et al., 2008).
mainly two routes in the liver, alcohol dehydrogenase In addition, the symptoms of hangover (FUTSUKAYOI)
(ADH) and microsone ethanol oxidation system (MEOS), are similar to those of drunken frenzy, and acetaldehyde
and somatic catalase in the whole body. Acetaldehyde is is considered to be intimately related to these aversive
then oxidized to acetic acid and/or acetyl-CoA by the action symptoms (Sladek, 2003). Acetaldehyde has a central
of aldehyde dehydrogenase (ALDH), particularly ALDH-E2 stimulant effect in contrast to the central depressant effect
type with high activity, and finally to water and carbon of ethanol (Swift and Davidson, 1998; Wiese et al., 2000).
dioxide. Ca-cyanamide is applied as an anti-alcoholic drug for
The alcohol intoxication (YOI or MEITEI) is character- treatment of the patient of alcohol dependence, because this

ized by psychological, behavioral and somatic symptoms drug inhibits the activity of ALDH, and ethanol drinking is

such as increase in the sensory threshold, prolongation of followed by the aversive symptoms of drunken frenzy
the response latency to external signal, muscle relaxation, (Ritchie 1970; Rall, 1990).

motor impairment and ataxia, decrease in the cognitive The mice and/or rats pretreated with Ca-cyanamide show
function, disturbance of the memory (amnesia, blackout) significant decrease in the consumption of ethanol solution of

etc. caused by a partial inhibition of the neocortex of brain 5-10% (Sinclair and Lindros, 1981; Kuribara et al., 1984).
(Rall, 1990). However, the drinkers sometimes misregard It has also been demonstrated in rats that these anti-alcoholic
the central and peripheral symptoms of drunken frenzy drugs could inhibit the stimulant effect of ethanol on the

(WARUYOI) such as flush, tachycardia, nausea, vomiting mesolimbic reward system in brain (Schulteis and Liu, 2006).
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Furthermore, Kuribara (2011a) suggested from the changes
in discrete shuttle avoidance response in mice that the
increase in response rate following single administration of
ethanol can be used as an alcohol intoxication (disinhibition)
model, and that the significant decrease in response rate
following administration of ethanol + Ca-cyanamanide and
ethanol + disulfiram, anti-alcoholic drugs, can be applied as
drunken frenzy and/or hangover model.

SJS (WML, Tokyo), a Japanese herbal liquid medicine for
oral intake, is composed of a water extract of Chishimazasa
leaves (Sasa kurilensis (Ruprecht) Makino et Shibata: SS),
and ethanol extracts of Japanese red pine leaves (Pinus
densiflora Siebold & Zucc.: RP) and Ginseng roots (Panax
ginseng C.A. Meyer: PG) in the ratio of 8:1:1.

The clinical case reports showed that the long-term
consumption of SJS was effective for amelioration of various
symptoms including fatigue, vegetative dystonia, depression,
anxiety and sleeping disturbance (WMI, 1996a, 1996b;
Ichikawa et al., 1998). In addition, some clinical experi-
ences suggested that SJS intake prior to ethanol drinking
lessened the symptoms of alcohol intoxication (Personal
report from WMI). Although Murohashi et al. (2000)
reported a protective effect of SS-containing solution on the
liver function, there has been no report of SJS related to the
ethanol-induced symptoms which can be classified into two
types, i.e., ethanol intoxication caused by ethanol itself, and
drunken frenzy and/or hangover caused by acetaldehyde, an
intermediate metabolite of ethanol.

The aim of this experiment was to observe the effects of
SJS and its constituents, SS, RP and PG, on the discrete
shuttle avoidance behavior of mice following the single
administrations of ethanol, and the combined administra-

tion of ethanol + Ca-cyanamide, an anti-alcoholic drug.

Materials and Methods

Experimental animals

Six groups (10 each) of male mice of ddY strain (SLC
Japan, Hamamatsu) were used at 8 weeks of age and
weighing 30-35 g at the beginning of discrete shuttle
avoidance test.

Each group of ten mice was kept in a Polycarbonate cage
of 25 cm (L) x 15 cm (W) x 10 cm (H) with paper bedding
(SLC Japan), and these mice were allowed free access to a

commercial solid diet (MF: Oriental Yeast, Tokyo) and tap
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water except during the avoidance test. The conditions
of animal room were controlled (a 12-hr light: 12-hr dark
cycle: light on 07:00-19:00 hr, temperature: 24 + 1°C, and
humidity: 55 + 5%).

All experimental treatments of animals were carried out
in accordance with the Guideline for the Animal Experiment

of the Japanese Pharmacological Society.

Avoidance test

The apparatus and procedures of the discrete shuttle
avoidance test were almost the same as those used in the
previous study (Kuribara, 2011a).

Briefly, the discrete avoidance test was carried out using a
set of shuttle-boxes of 30(W) x 9(D) x 15(H) cm (GT-8450),
avoidance controlling unit (De CARES GT-MS5) and
data-recording/printing apparatus (TIDP-10) (O’Hara &
Co., Tokyo). In this study, two sets of the apparatus for
avoidance test were used, and each set of apparatus could
control and record the avoidance behaviors of 5 mice at
the same time. The shuttle-boxes were individually kept
in sound proof boxes.

In each avoidance session for 1 hr, 120 avoidance trials
were held at intervals of 30 sec. The temporal parameters of
discrete shuttle avoidance schedule were an intertribal
interval of 25 sec and a warning duration of 5 sec. During
the warning period, a tone signal of 800 Hz was presented
to the mouse as the conditioned stimulus (CS). When the
mouse made an avoidance response (movement from one
side to the opposite side in the shuttle-box, and cut the two
infrared beams) during the warning period for 5 sec,
the tone signal stop immediately, and the unconditioned
stimulus (US) of electric foot shock (100 V, 0.3 mA, 50Hz
AC) could be avoided. In contrast, when the mouse failed to
make an avoidance response, an electric foot shock was
delivered for 0.3 sec to the floor grid of shuttle-box.

The avoidance tests were carried out 5 days in a week
between 9:00 hr — 16:00 hr, and the avoidance test in
each mouse was held at almost the same clock time of day.
The stability of response rate and avoidance rate was
checked during the sessions of no-drug administration, and
the drug administrations were carried out at intervals of
3 days, generally Tuesday and Friday. If the baseline
response rate or avoidance rate on the day before the drug
administration was greater and/or smaller than the limited

values (baseline value + 10%), the drug administration was



postponed to the next schedule day of drug administration.
Before and after the end of the drug test, distilled water was
administered as the control administration. The average
values of response rate and avoidance rate at the days before
the drug administrations were considered as the baseline
levels of avoidance behavior.

The indices of avoidance response were the response
rate (frequency of shuttles) and the percent avoidance
(avoidance rate: number of avoidance responses/number of
avoidance trials). The training of the mice according to the
standard procedure (Kuribara and Tadokoro, 1986a, 1986b)
was carried out daily, and the mice attained to show stable
response rate and avoidance rate of higher than 90% were

used for the following drug tests.

Drugs and administration schedules

In 100 ml of SJS, 80 ml of water extract of Chishimasasa
leaves 317 g (SS), 0.3 g of ethanol extract of Japanese red
pine leaves 3.9 g (RP), and 0.18 g of ethanol extract of dry
roots of Panax ginseng 0.97 g (PG) are contained. SJS and
its constituents SS, RP and PG were obtained from WMI
(Tokyo).

Ethanol (Kanto Chemical, Tokyo) and Ca-cyanamide
(Cyanamide Solution; Dojin-Mitsubishi Pharma, Osaka)
were purchased. Ethanol and Ca-cyanamide were dissolved
or diluted, respectively, by distilled water, and the concen-
tration of each drug solution was adjusted so that the
total volume administered (p.o.) was always constant at
0.1 ml/10 g body weight of the mouse regardless of the drug
treatment and the dose.

Experiment 1. Ethanol administration to the mice freely

consumed SJS

Two groups of 10 mice each were used in the Exp-1. The
one group of mice were freely given tap water, and another
group of mice SJS (10% solution) for the substitution of tap
water. During the period of consumption of tap water and
SJS, the avoidance responses of individual mice were
observed once a day for 4 weeks.

Four weeks after the start of SIS consumption, the mice
were administered ethanol (1 and 2 g/kg) at intervals of 3-4
days immediately before start of the avoidance test, and the
observation of avoidance response was carried out for 1 hr.
The response and avoidance rates on the days before drug

administration were used for calculation of the baseline
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avoidance behavior. Before and after the ethanol treatments,
tap water was administered as the control, and the mean
values of response and avoidance rates were used as the

control values.

Experiment 2. Combined administration of ethanol + SJS

Group of 10 mice (freely intake tap water) was adminis-
tered ethanol (2 g/kg), and combined administration of
ethanol + SJS (5, 10 and 20 ml/kg) in this order at intervals
of 3-4 days. SJS and ethanol was given to the mice 1 hr and
immediately, respectively, before the avoidance test for 1 hr.
Before and after the drug tests, tap water was administered

as the control.

Experiment 3. Combined administrations of ethanol +
Ca-cyanamide + SJS or its constituents

Group of 10 mice (freely intake tap water) were adminis-
tered Ca-cyanamide (10 mg/kg), SJS (10 and 20 ml/kg) and
its constituents (SS: 16 ml/kg; RP: 0.06 g/kg; PG: 0.036 g/kg),
combinations of two drugs; ethanol + Ca-cyanamide, ethanol
+ SJS and its constituents, and combinations of three drugs;
ethanol + Ca-cyanamide + SJS and its constituents in this
order at intervals of 3-4 days.

Ca-cyanamide and SJS were given 1 hr before, and ethanol
was given immediately before the avoidance test for 1 hr.
Before and after the drug tests of single administrations,
combined administrations of two drugs and combined
administration of three drugs, tap water was administered

as the control.

Statistical analyses

The mean response rate (shuttles/min) and avoidance rate
(number of avoidance response/number of avoidance trials
were calculated, and the values were analyzed by ANOVA,
and compared using Bonfferone correction. When p value
was less than 0.05, it was considered to be significantly
different.

Results

Experiment 1. Ethanol administration to the mice freely
consumed SJS

Table 1 shows the avoidance behaviors following admin-

istration of ethanol to the mice freely consumed SJS for

longer than 4 weeks.
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The baseline response rate was slightly higher in the SJS
group than that of the water group, though the difference
was not significant.

Ethanol significantly increased the response rate at 1 g/kg
in the SJS group, and 2 g/kg in both the water and SJS groups.
There was no significant change in the response rate follow-

ing ethanol administration in either water or SJS group.

Experiment 2. Combined administration of ethanol + SJS

As shown in Table 2, ethanol (2 g/kg) significantly
increased the response rate. The treatment with SJS did not
modify the ethanol-induced increase in the response rate.
There was no significant change in the avoidance rate

following any treatments.

Experiment 3. Combined administrations of ethanol +
Ca-cyanamide + SJS or its constituents

As shown in Table 3, not only the single administration
of SJS, its constituents (SS, RP or PG) or Ca-cyanamaide
but also the combined treatment with Ca-cyanamide + SJS,
SS, RP or PG did not change the avoidance behavior.

The single administration of ethanol significantly increased
the response rate. However, the combined administration of
ethanol + Ca-cyanamide caused a significant decrease in the
response rate, and the effect was blocked by SJS (20 ml/kg),
SS (16 ml/kg) and RP (0.06 g/kg). The effect of PG (0.036 g/
kg) did not attain to the significant level. The response rate

did not change significantly following any treatments.

Table 1. Effects of ethanol on the discrete shuttle avoidance response in the mice which

have consumed SJS solution for longer than 4 weeks.

Response rate (N/min)

Avoidance rate (%)

Intake of tap water

Baseline (No treatment) 2.88+0.24 97.7+0.6
Control (Tap water) 278 20.21 98.1 04
Ethanol 1 g/kg 2.66 £0.13 97.4+04

2 g/lkg 3.28£0.17* 98.7%£0.3

SIS (10%solution)

Baseline (No treatment) 2.621+0.09 97.0+ 14
Control (Tap water) 2.58 =0.08 96.7t1.1
Ethanol 1 g/kg 3.10£0.20* 96.8 0.5

2 g/kg 3.38+0.16% 96.3+1.3

Intake of SJS solution (10%) was longer than 4 weeks

*: p<0.05 vs. the control value (administration of tap water).

Table 2. Effects of the ethanol + SJS on the discrete shuttle avoidance response in mice.

Response rate (N/min)

Avoidance rate (%)

Baseline (No treatment) 2.631+0.13 99.01+0.2
Control (Tap water) 2.57+0.11 97.5+0.6
Ethanol 2 g/kg 3.19£0.15% 97.7+0.3
SJS 5 ml/kg + ethanol 2 g/kg 3.03£0.24 98.1£0.5
10 ml/kg + 2 glkg 3.34 4 0.20* 97.6+0.6
20 ml/kg + 2 g/kg 3.41+0.26% 97.2+0.8

*: p<0.05 vs. the control value.
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Results of gross observation

The mice given ethanol exhibited mild ataxia, and this
symptom did not modified by Ca-cyanamide, SIS or its
constituents. The single treatment with Ca-cyanamide, SJS,
SS, RP or PG did not induce any significant change in the
behavioral or somatic condition. The combined treatment
with ethanol + Ca-cyanamaide produced slight redness
of nose, and this symptom was tended to reduce by the
treatment with SJS, SS and RP.

Drunken frenzy model and the effect of SJS

Discussion

Ethanol is classified into general central depressant, and it
inhibits the functions of central nervous system in an order
of neocortex, limbic system, mesolimbic system, spiral
cord, and brain stem dependent on the dose (Rall, 1990).
The inhibition of the neocortex function results in the
decrease in cognition, thoughts, learning and memory,
sensory and motor functions. A partial inhibition of neocor-

tex function, particularly prefrontal cortex, sometimes

Table 3. Effects of SJS and its constituents (SS, RP and PG) on the decreased response rate caused
by the combined administration of ethanol + Ca-cyanamide.

Response rate (N/min)

Avoidance rate (%)

Baseline (No treatment)

Control (Tap water)

SJS 10 ml/kg
20 ml/kg
SS 16 ml/kg
RP 0.06 g/kg
PG 0.036 g/kg

Ca-cyanamide 10 mg/kg

SJS 10 ml/kg + Ca-cyanamide
20 ml/kg + Ca-cyanamide

SS 16 ml/kg + Ca-cyanamide

RP 0.06 g/kg + Ca-cyanamide

PG 0.036 g/kg+ Ca-cyanamide

Ethanol 2 g/kg

Ethanol + Ca-cyanamide 10 mg/kg

SJS 10 ml/kg + ethanol + Ca-cyanamide
20 ml/kg + ethanol + Ca-cyanamide

SS 16 ml/kg + ethanol + Ca-cyanamide

RP 0.06 g/kg + ethanol + Ca-cyanamide

PG 0.036g/kg + ethanol + Ca-cyanamide

2.87£0.21 98.3+0.4
2.69£0.20 97.9£0.5
2.55%£0.14 98.81£0.3
2.52+0.14 974+1.0
2.75%0.18 98.11£04
2.83£0.19 98.4+0.5
2.88£0.24 98.5+0.4
2.84£0.18 98.8 0.6
2.95+0.32 97.91+0.7
2.74£0.23 983104
2.51£0.16 98.2+0.4
2.60£0.13 97.7+0.4
2.63£0.11 98.0+0.4
3.28£0.17*% 98.71+0.3
2.36+£0.07*,% 954+£1.1
2.50£0.10 97.3+1.0
2.77£0.15# 97.6 0.7
2.62 £ 0.09# 97.7£0.5
278 £0.18# 98.1£0.4
2.44£0.21 97.6 0.7

*: p<0.05 vs. the control.

$: p<0.05 vs. the single administration of ethanol.

#: p<0.05 vs. the combined administration of ethanol + Ca-cyanamide.
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blocks the inhibitory action of prefrontal cortex to the
limbic system, and results in the disinhibition which is
characterized by the behavioral and psychic symptoms of
exciting with decreased cognitive, thoughts, sensory and
motor functions.

Acetaldehyde, an intermediate metabolite of ethanol with
a central stimulant effect is considered to be a main causable
compound of drunken frenzy and hangover characterized
by the symptoms such as headache, nausea, vomiting,
depression (Ritchie, 1970; Rall, 1990). Such aversive
symptoms of drunken frenzy and hangover may frequently
induce a decrease in willing of activity or motivation
(Wiese et al., 2000; Sladek, 2003; Schulteis and Liu, 2006;
Howland et al., 2008) as well as desire for alcohol drinking
(Sinclair and Lindros, 1981; Kuribara et al., 1984).

Although the drunken frenzy and hangover are consid-
ered to be physiologically symptoms which can protect the
alcohol dependence, these symptoms are uncomfortable for
the drinker. Therefore, many treatments have been tried to
ameliorate and/or protect the symptoms related to drunken
frenzy and/or hangover (Paulsen, 1961; Sproonce et al.,
1974; Ylikahri et al., 1976; Kaivola et al., 1983; Bogin et al.,
1986; Pittler et al., 2003; Pittler et al., 2005; Hung et al.,
2006; McGregor et al., 2007). The toxicity of acetaldehyde
as well as the adverse effect of induction of aldehyde
dehydrogenase have been reported in relation to the increase
in risk of cancer and damage of liver function (Xiao et al.,
1996; Kim et al., 2003). Under these circumstances,
appropriate medical treatment has been looked for allevia-
tion of symptoms of the drunken frenzy and hangover.

Ca-cyanamide and disulfuram, anti-alcoholic drugs,

have inhibitory action on aldehyde dehydrogenase, and
aversive symptoms such as headache, nausea vomiting etc.
are produced by the accumulation of acetaldehyde when
these drugs are pretreated prior to the alcohol drinking
(Ritchie, 1970). Kuribara (2011b) reported in terms of the
discrete avoidance response in mice that the increased
response rate following administration of ethanol, indicat-
ing the disinhibitory action of ethanol, was reduced by the
pretreatment with Ca-cyanamide or disulfiram, and
suggested that such behavioral change was one of the
behavioral models of drunken frenzy and/or hangover.
According to these basic results, in this study, the author
assessed the modification by SJS and its constituents, SS,

RP and PG, of the avoidance response following the single
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administration of ethanol alone and the combined adminis-
tration of ethanol (2 g/kg) and Ca-cyanamide (10 mg/kg).

The decrease in response rate caused by the combined
administration of Ca-cyanamide + ethanol was inhibited
by the free consumption of SJS solution (10%) for longer
than 4 weeks, suggesting that SJS is effective for improve-
ment or protection of symptoms related to drunken frenzy/
hangover. Although the mechanism of effectiveness was not
investigated in this study, long-term consumption of SIS is
reported to improve the liver function (Murohashi et al.,
2000), which may result in an increase in the metabolism of
acetaldehyde. It is also possible to consider as a mechanism
that some constituents of SIS pharmacologically antago-
nize the effect of acetaldehyde.

On the other hand, the single treatment with SJS or the
constituents of SIS, (SS, RP or PG) did not change the
avoidance response, or modified the increased response
rate caused by ethanol. These results indicate that the
central effect of SJS is very weak, and that SJS may not
affect the central depressive effect of ethanol. It is there-
fore emphasized that the amelioration by SJS of decreased
response rate following the combined administration of
Ca-cyanamide + ethanol reflects the SJS-induced accelera-
tion of metabolism of acetaldehyde. However, further
studies including the measurements of blood ethanol and
acetaldehyde concentrations, activities of ADH, MEOS
and ALDH are required to elucidate the mechanisms of
action of SJS.

The effects similar to SJS were observed in the
constituents of SJS. The effect was comparatively stronger
in RP. Although the effectiveness was weaker than that of
RP, SS, but not PG, also showed a significant protective
effect. These results suggest that the protection of decreased
response rate caused by the combined administration of
Ca-cyanamide + ethanol is mainly caused by RP, and that
SS and probably PG act to enhance the effectiveness of RP.

The analysis of amino acids of SJS and its constituents
showed that ornitine, glucuronic acid, pantotenic acid and
cystein, which have been considered to have protective
action on liver, are contained in SJS (Kuribara, 2011b).
The determination of the active compound(s) and the assess-
ment of the role of active compound will be shown near
future. However, the present results indicate that SIS may
has a protective action on the drunken frenzy/and hangover

without significant modification of ethanol intoxication.



Conclusion

The effects of Japanese herbal medicine SJS on alcohol
intoxication and drunken frenzy/hangover were behavior-
ally assessed in terms of the discrete shuttle avoidance
response in mice. Although ethanol increased the response
rate, the combined treatment with Ca-cyanamide (10 mg/kg
p-o.) + ethanol (2 g/kg p.o.) caused significant decrease in
the response rate. Ca-cyanamide + ethanol induced decrease
in the response rate was protected by SJS (free intake of
10% solution for longer than 4 weeks, and acute treatment
at 10 and 20 ml/kg p.o.). Among the constituents of SJS, RP
(2 ml/kg p.o.) strongly and SS (16 ml/kg p.o.) weakly but
significantly protected the effect of Ca-cyanamade + etha-
nol. The single treatment with SJS, SS, RP or PG did not
change the avoidance response, or the ethanol-induced
increase in the response rate.

These results suggests that SJS may reduce the symptoms
of drunken frenzy/hangover (WARUYOI or FUTSUKAYOI)
without modify the symptoms ethanol intoxication (YOI or
MEITEI).
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HH#E (M £ SD) 32+ 1.0

T pE A R B 28 A\ (57.1%)
RERRRIER 4 N ( 82%)
B 2 N (C4.1%)
VT 1 AC2.0%)
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HDS-R 20 L E 33 N (67.2%)
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= A $ P =0.0385*
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WMLNWEKLBT ENHS (p=0.0183) Th o7z, 1HE (T
NTHE) & 3B (LA FENMEEALAELZV) TED
BRICGESTZEDIF, ENFEE (p=0.0015). k{7 (p=
0.0182). ZEAK (p=0.0434) . 7/ (p=0.0475). 7 775
Y OHE (p=0.0128), ML W LKL BT b5 (p=
0.0030), 2 LAV TWENS LK T % (p=0.0040),
FHEMCZRICWTIELWER S (p=0.0313) ThH-o7z,
28 (B & 38 (A EENZEAEHELERY)
TEMEEE27H 0, BNEE (p=0.0211D). K17
(p=0.0210), FEHEHTOZ L (p=0.0447), #EMTZIXI
WTIELWVEES (p=0.0468) TH - 7z, x5, BULBE, HifH.
HRERIC DWW T, RO THEREZ RO b NIX
nNolz,

MEE 2 BT EAE B LRV BHE, fOREE FEXRT
TENFEE | WELHEZ) E < TREMOZLE] &
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XX p=001
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The Necessary Care Support for Implementing the Rehabilitation
in Chronic Phase at the Special Nursing Home:
The Focus on Wheelchair Operation

Kiyomi YAMASHITA

School of Social Welfare, Tokyo University of Social Welfare (Isesaki Campus),
2020-1 San’o-cho, Isesaki-city, Gunma 372-0831, Japan

Abstract : This study investigated the factors about the operation of wheelchair in the special nursing home residents.
The factors were degree of wheelchair operation, feels of wheelchair operation, motivation, relief and dependence. The goal
of this investigation was to find out the necessary care for implementing the rehabilitation in chronic phase at the special
nursing home. The subjects were 49 residents (17 males and 32 females; average age of 83.8 years) at special nursing
homes. They could speak almost freely. They did not suffer from dementia, although some people had a mild cognitive
impairment. The subjects were separated into three groups according to the state of wheelchair operation. The group of
participants who always operated their wheelchairs by themselves showed high levels a positive feeling about wheelchair
operation, motivation and relief. They also had time to enjoy in their life. On the other hand, the group of participants who
occasionally operate their wheelchairs by themselves or they doesn’t it showed almost opposite feelings to those of good
wheelchair operators. The motivation was associated with relief and enjoyment of life. These results indicate that promotion
of these care support factors is important to implement the rehabilitation in chronic phase at the special nursing home.
(Reprint request should be sent to Kiyomi Yamashita)

Key words : Care of the elderly, Wheelchair operation, Motivation, Special nursing home, Rehabilitation in chronic phase
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Survey Study on How to Make Use of Generative Grammar Theory
in English Classroom Teaching

Kazuyuki SHITE

School of Social Education, Tokyo University of Social Welfare (Isesaki Campus),
2020-1 San’o-cho, Isesaki-city, Gunma 372-0831, Japan

Abstract : The present study attempted to further inspect each of the eleven ideas as to how to make use of generative
grammar theory in English classroom teaching, derived from Shite and Kawamura (2012). A survey study was administered
with a total of 57 university students (30 in 2013 and 27 in 2014) who were going to teach English in a teaching practice
setting with the aim of gaining an English teacher’s certificate. They were asked whether they agreed with the application
of this theory to teaching, and those who agreed were requested to choose whichever idea that they thought they could make
use of. It was revealed that about 80% of the participants agreed, and that about 40 to 50% of them chose two out of the
seven ‘direct ideas’ and three out of the four ‘indirect ideas’ as the one they can use in their application. It seems that these
ideas were selected because the participants were positively influenced by how standard theory of generative grammar views
English syntactic structure. Especially, ‘indirect ideas’ appear to have a potential to improve affective parts from teachers’
perspectives, and further study would be warranted.

(Reprint request should be sent to Kazuyuki Shite)

Key words : Generative grammar, English pedagogy, In-service teacher training
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BRIFREDBEENEE & ERRRE

Ralationship between the Total Health Conditions and Athletic Habit
in the Students of a Welfare Technical School

Kyoko ASAI *! and Hisashi KURIBARA ™

*1 School of Education, Tokyo University of Social Welfare (Nagoya Campus),
2-13-32 Marunouchi, Naka-ku, Nagoya-city, Aichi 460-0002, Japan

*2 Junior College, Tokyo University of Social Welfare (Isesaki Campus),
2020-1 San’o-cho, Isesaki-city, Gunma 372-0831, Japan

Abstract : In this study, the health conditions of 16 items were assessed based on the athletic habit in the students (male
106 and female 40) of a welfare technical school using the Total Health Index THI. The low athletic group (male 24.2%
and female 40%) showed low level of health conditions as compared to the middle athletic group (male 52.8% and female
47.5%) and the high athletic group (male 23.1% and female 12.5%). In the female students, there was a correlation
between smoking and athletic habits. These trends were marked in the female groups. The present research confirmed that
the athletic activity is benefit for the health, particularly for female students.

(Reprint request should be sent to Kyoko Asai)

Key words : Technical school students, Total Health Index (THI), Health conditions, Athletic habit
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Building Awareness of the Systematic Nature of the Mathematics Curriculum:
Trial Lessons with Trainee Elementary School Teachers

Takahiro SASAKI

School of Education, Tokyo University of Social Welfare (Ikebukuro Campus),
2-14-2 Minami-ikebukuro, Toshima-ku, Tokyo 171-0022, Japan

Abstract : The subject of mathematics is characterized by the clearly systematic nature of its curriculum and the continuity
of learning that takes place within it. When instructing students, teachers are required to pay attention to the systematic
nature of the curriculum of mathematics. However, in the field of teacher training for math-ematics, there has been very
little research on teaching methods that aim to build awareness of the systematic nature of the mathematics curriculum.
Therefore, trial lessons incorporating active learning were conducted with the aim of building awareness of the systematic
nature of the curriculum among students aspiring to work as elementary school teachers.

(Reprint request should be sent to Takahiro Sasaki)

Key words : Active learning, Mathematics, Teacher training
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Improvement by Music Activity of the Conditions of a Chronic Schizophrenia Inpatient:
A Case Report in the Student’s Nursing Practice

Minori NAGAI

School of Education, Tokyo University of Social Welfare (Ikebukuro Campus),
2-14-2 Minami-ikebukuro, Toshima-ku, Tokyo 171-0022, Japan

Abstract : The effects of music activity on the conditions of a chronic schizophrenia inpatient were assessed during the
student’s nursing practice for 3 weeks. Although the patient showed hallucination and sleeping disorder, these conditions
were reduced and the aggressiveness was recovered by the introduction of playing piano and singing songs within 1 week.
These results suggest a possibility that, in cases of patient preferring the music activity, the activity for short term may be
effective for improvement of the conditions of chronic schizophrenia.

(Reprint request should be sent to Minori Nagai)

Key words : Schizophrenia inpatient, Music activity, Improvement of conditions, Nursing practice, Case study
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Toward Enriching Moral Education:
From the Perspective of Erich Fromm’s Discourse on “Evil”

Riki KATO

School of Education, Tokyo University of Social Welfare,
2020-1 San’o-cho, Isesaki-city, Gunma 372-0831, Japan

Abstract : The purpose of this article is to explore the nature of evil and then propose an alternative way of teaching
in moral education. The article is thus arranged in two parts, theoretical and practical. In the former theoretical part,
I intend to delve into the nature of evil mainly with particular reference to the versatile psychologist Erich Fromm’s
discourse on “Evil” and to the so-called “Sakakibara case.” On the basis of the theoretical foundations, supplemented
by the psychiatrist William Glasser’s “Choice Theory,” I attempt, in the practical part, to offer a helpful method in moral
education at school, which I claim can make students faced up with “evil” in an effective way rather than take them
away from it, thereby contributing to their more healthy moral development. I call this “the traditional method of moral
education: the version E.C.”

(Reprint request should be sent to Riki Kato)

Key words : Moral education, Evil, Erich Fromm, Violence, Choice theory
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ハイライト表示
「等」を追記しました。
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