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Abstract

So far we have revealed that natural hot spring source waters fresh out of wellheads
have essentially a reductive characteristic. Hence, we focused on hydrogen additive that is
applicable as a substance for making home-use bathwater reductive to provide beneficial
effects equivalent to those of natural hot spring source waters. To generate hydrogen to be
dissolved in home-use bathwater, a water electrolysis devise was developed. Through a
series of experiments on volunteer subjects, it was proved that habitual bathing in reductive
water produced by hydrogenation using the water electrolysis device can improve the
elasticity of the skin.

In the present study aiming at practical implementation of a simpler means for
producing reductive hydrogen-rich bathwater, we used magnesium hydride (MgH) as a
hydrogen generating agent (bath salt), and examined the characteristic effects and efficacy
of the hydrogen generating agent on the skin. The results of our examinations showed that
home-use bathwater can be changed from an oxidative state to a reductive state by the
reductive ability of the hydrogen generating agent, i.e., by hydrogen-releasing in the
reaction of MgH. with water. Further, it was found that natural hot spring water (alkaline
simple hot spring water) in the large-sized bathtub of the spa facilities of Ashino Onsen can
also be made more reductive by periodically adding MgH. thereto. For verifying the skin
penetrability of molecular hydrogen (H:) dissolved in bathwater, the hydrogen concentrations
in exhalation of subjects were measured. Statistically-significant increases were found in
the hydrogen concentrations in exhalation after bathing in the hydrogen-dissolved water.
Moreover, the reductive gel containing MgH. (hydrogen gel) was put to experiment by
applying it onto the flexural side of one of the forearms of each subject, and the skin
elasticity thereof was determined. The skin elasticity of each subjects forearm treated with
reductive hydrogen gel was higher than that of the other forearm untreated as a control
reference part. Thus, it has become apparent that MgH. is highly suitable as a hydrogen
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generating ingredient in a novel reductive hydrogen bath agent to be formed in combination
with other commercial bath salts.
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FeF DI, INFEFTICHROARTNEFHIERTR TH LI L ZRELTEL. Z22T, Zh
5OBNIBITROMEIRAKIZ, FRICTFDPZRLTY, FER ETHEHBEICHRIAZETRICTS
WL UCREICHH L7z, ik EBERSMT 2 BEALFHTEICE Y RELZRESE, &
KIS E D 2 & TRITRKEBKZEE L7z, Z OREBREKICHBICABT 5 2
LT, REOMOMERR ET S ERH LI
AFFETlE, EICRKEZBAD L) fEREEERE LT, KEREAE LTKELLY T A
v (MgH.) W, KERABHOMMEB X FZ0RE - Mo 217 o7, Z 0%
BOREOBRAKIZ Mg, 2RI 52 & T, BALRE o> TV A IBMIKZRITRIZE  FEH
PEESNT. F72, MgH, # KEIOBH K ICEWHICEINT 5 2 & T, EBoR TKERDB
KA RETH D Z & MR L7 KEDORFIRZEIEETIE, KERBHKICABTLZET
IR ORFEMENR ER L2205, KEDRERBEZMA L. 512, MgH %M
L72KRERAEY 2 Ve IS BAT T 5 2 & CRIEOHAMED M E L, BEAKRG=SENT 5%
WEREPEONT, NS0 NS, Mg, 2 KEHFE LTHWS Z LT, ol AGH
W21y, B @ c Rk EABH E LTCOBEREICHES T 2SI L.

FoU— K KE KRS AT A, AGAL RIGR, FERRE, KD =

1. L &I

FHLHIX, T TICEEORREKDOMEILEITTEM (Oxidation-Reduction Potential, ORP) & pH
DORFRZE A L7245 R, FINEZ OB ILRE KA T CFHEICH 2K0 ORP G ORP) &
DARVEICREIICH H T E LN LTEL KM S, 1998, 1999, 2000 ; Okouchi et al.,
2002). 512, RBAITHHEE D SRR ISP WEE S L ORP IE LA L, B e K
BHICED B IRRKDT—Y ¥ 7 (Aging) Bi5t %, ORP-pH BIFRIC X 0 R ICFHI T & % W itk
R L7z CRITN S, 1998). Z i, IRITIRRIEIC L VIRERCE T OATER SN TS5, Rk
DOARYEMFFEIER TR TH D 2 L 2IR_EL TE2 (KM S, 1999, 2000 : Okouchi et al., 2002).
E51T, EH L EICRTIMEIEVERIL ST 2 ERS (RIS, 1999, 2000 ; Okouchi et
al., 2002), FICHROHEEZRIERAITHBIIC AT T 5 2 &1, B OMAL % $Ifil L2 LI R 5
IR OBRALIC X 2 I R E O AN RS T 2 L DIRELITT-o TE 2 (RIS
1999, 2000 : Okouchi et al., 2002). #Z T, INODEN/ZEICROMREAKIZ, WEITIT2 %L
ThH, RER, B, SEEHRR ECTRKROMREESICEZTELFRELT, EHLIEILH
LAV ARABH ZRGE L (RIS, 2008a : Kil, 2010). @EHHKOZEZ < O ABHITI,
BRAKIERITR E IR ST, —HEMAbh VT T 2R ABANTHBRAKZEICRICL, TREORS
i GRAEIRE Img/kg) 2 127V 7 TAMERELA L. E518, Zfbavy A R%A
BANI AT = VAERZIHIL, HEOEAMREEZ AT L L SNLMER L OBENHEMUMEZ AT
LENTABHITH L ZEFRELTE. LaL, 20X BENEICRABHID [HILKE
Wk paE CEASK, BERIEEF CBVIATNARELERE o7

ZhiAt v T ARABHRI DT, §i38 5 3B MK EZEITRICTHWE E L OKFEIER L.



SRR, WSS, KWANIE— MR

BRI, K2 B0 A BRI TRIC X D RFEZRESE, BHIRISERIEL 2
& THEITRAGKIMKZ BE L7z, ZORITRAKIAAKIZ 20 ARKBINIZAR 52 LT, KHE
OBV L5 5 L 2SI L72 CRITN S, 2005, 2003). & 5121, ZOEITRKER
FRANORBNC LY, Bt ETHAZT A=Y BISH L THE L2 & B X UM LAY
T&72 (KT S, 2005, 2003).

Z 2T, AW TIEICRRFIAD X 0 i 286G L E LT, RFRBEA L LTOKEL~7
v h (MgH,) ZHV, KEDRISZFM L TRESEILRFZOAMEEZRF L. T4bb,
HERDABHIOD & 512, BRI R % 720 TR EITTRRFB ARSI TE 2 emat Lz, €
DR, REBHAKIZT TIE % S RBABRZIZB VTS, KFEIL< T FH T 7 22X 58ITRKER
KA RED 2 A L7z, 2o, KRBAWERL & LTRSS 2 58I (707 ) PhHAES)
OWEE (7T5m’) TEBEIT-72. 72, B X 2EICRIBRRN OB 2B X 2 B8
DOFNVER_ERIRDS, FBIKEFEATOMRTE 20, KEL 7277 22BN L72KFET
AT VRGBT, BOEICHRBIIICEBAT L CHERR IR Z 1T o 7.

2. % B

2.1 KAFREEJFOABHE L TOERIFEEER

KRFFAERFNE LTREIS 72T 4 GlE 90%, (Fk) N4 + 32— 27 5ilf) # M7z k#EE
RIAR T LAOKEBEFEE LT, KilEAE AOTITRLZE 5% (#200dm?) (2kFEL~Y 7 &>
T AR REEL (02, 05, 10g) SETHRML, HHEKO ORP-pH BfRB L VAT KZIREE % &%
BRIICIIE L7, 22T, AERAOREE LTEE~Z 22w o G 99.9%, (FF)#)FE L)
ZHWE KEABHER TOEBRTIE, SEREOH 2 5 CRE - 7vh U EEME) o
K (75m’) ICKFEM~ AT azBmM L, BNITKEIS ATy A& BMLZEO, B
7K ORP-pH Bt & OVALFK R EE & RN 12 L 7.

F 72, BICRAKRIBHARNOBHN L 2KFEORIEREEZWRT 572012, KFEL<T AT
L 10g ZVAM L2k (200dm®, 40C) 12 15 0 A L, ABTHT# O AR R 1 % R
MCIE L7z, IS KRR, IPAUKFEIRER (V7L AT BAS100 (%) 7 F = A EX)
FHOTHE L. &b, PEREL LT3 20 o H 28 4% g s L.

INFE THIAKITKFEN 7 h v A BACIRINL CT& 7225, RO AGH & DM A DY
LIMES L7z, MEHLHICXY), BHKOEFEGBRLED, S SITINORS RIS EHERkD ATGH
AT HEEICIA T, KROHEEET 2 ERICRKZEABAPPHETEL720DTH 5.

2.2 KBRERDEEICEZ B3R EE

KREFAEIEFHNE LTORE~ 7 A 7 2L 58 OBIESRoEEg T, kEL~s
AVTAEXATFNEVT—=ADY 2 VIZHEML, 7 T Y HRT pH ZHPEICRE L7 b o 2 KkFE5 4
Tk LTHW., TOKREREY = VEREE 134 (i 20~50 %) ORZMIC 6 AEH
15 7k Be A AT L, K8 ok B X OB PEZ2 <72 (KA S, 2005 5 Kk S, 2008b). H.
RIIIE, EROMEEMLE LCnibiEflz g e L, £0s 5 10 Hh» 6 12 J oRicsr
Hole, Fio, HEBOZBITHWERFIZIED ) —H Ok, KFEIL< 727 220N L RwKER
BETV o VEEML, WENSRE Lz REOKGER, JUKSHESEE (Moisture Checker MY-
808S, Scalar, Japan), B O, B RN €2 1E (Cutometer SEM 575, Courage Khazaka
Electronic GmbH, Germany) % FNZFNHWz. & B, WEBRE DI 2 I3 FEEGRIC, BEH
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3. WRBIUEE

3.1 BRRAKFBABEIOFE
KREFHANTHE AT T LBLOKREN~Z YT 20T K BARFBERKIS (DB L) T
b,
Mg + 2H.0 — H,+ Mg (OH). (1)
MgH; + 2H.0 — 2H. + Mg (OH). (2)
Figure 112, ##%/K (200dm®, 40C) 1<) 27 AT T AB I OKFEAT T AT 74 % 02~10g
EZENENRML72BEO ORP-pH B2 /RT. &8, Fig 1O LToOFERIE, ZhFnB)B LY
WX TR LKDOBEILS L TR BB 2 7.

ORP=1.23-0.059 pH (3)
(Oz + 4H+ + 467 p=a ZHzo)
ORP= -0.059 pH (4)

(2H +2¢” = H)
F72, MhomEE, FES KIS, 1998 : Okouchi ef al, 2002) ASEEREIIZH S22 L7z
TROWBALR & 3B ICRITT 53 ORP & (5)) ZRT.

ORP =0.84 —0.047 pH (5)
Thbb, 5)ROFH ORP L ) KX WHAZMLR, NS WEAZRICR, B LIPS
i%#é RIARTTABLOKEY T ATy A RBHAKICENT 22 LT, HEICL)BL

W2H LK (ED) %, WKRRFEEANITIICETEE Mg: O, 4, OHI, Mg, : @, A @
m> %<%%# Shre. 77%/WAL;UK%%77%97A®%ME%%<Té:kfi
DBICRICR D, FRICAERSREKBIL~YZ AT 22X, PUHIMICY 7 M52 D0

M : Tap water
i Sy <$>:Mg(0.2 g/200 dm®)
1 F Oxidative 2 :Mg (0.5 /200 dm’)
L], region O :Mg(1.0 g/200 dm®)
@ : MgH, (0.2 g/200 dm’)
Equlllbnum A MsgH, (0.5 /200 dun’)
"| ORP level .. - @ MgH; (1.0 /200 dmv’)
—osH T S
=, "| Reductive A e
& [| region ‘A\J ........................
O [ N )
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Fig. 1 Changes in ORP-pH relationship in chlorinated tap water by adding Mg and MgHo.
K 1 Mg LU MgH, ZIERHZE S 738K ICEHEMU 72O ORP-pH BEf.
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RTESL. 72, HULEOYE, KEE T AT TLOENR T AT I LINEILREL D, B,
Fig. 1 ® ORP-pH a0 7 — 1, Wb RKKRFEEARM 10 55O T — 5 BiRT.

Figure 2 121&, AKFEZAH 2 4K (200 dm®, 40°C) 2RI L7228 O EAF R EIRE DAL 2R T
AFE<Z7 2T oA (MgH, : @, A, @H) OFA, =7 xyws Mg: <O, &, OH) &0, #
KK IRENE L D I EWHERTE S, BF L LT, Fig 212Hi#H KT S, 2005) THIG L
72 BIRR KBS S O I EAT K FEIRIE 50ppb (50ug/kg) DOWFERT. Z OBFRILEM 5K
(2 & B IRTCRAKEBHARN ORI 72 A &0, B2 ORGBHE D ) - ATERR S W72 3K Rk
IR, X7 ARV AEIEHAKND 10g o (O ThH, ZORFEREL 50 ppb 123 L 2w
A, KFS AT AT, 02g OWN (@F) T 50ppb IZE L. KFELY T AT T 20D
T, T AV ALY REEARERE 2 2~ 4 R E L, X D RRMICEITRAKEBAD
BEICHEG L TCwL I EDPBIBRTE . AFEIL~w 7 22 4 02g K 200 dm® I2IEIE S 272
Yitr, BREG L OWAIKZEILNEZ 137 ppb & 7 B, Figure 2 TIE, BHIKZRE (@) 137D 36%
DO#) 50 ppb % 90 L  FiE L T A, FEBIE, BHEKIIARZ ETHREINS 20, BHA» S
KRFFFEMICHES IR L, BHEKZREIKTT,. 22T, FEMABHEOKE S 300dm’ %
WZLLDEERTLE, FREMABHE LTE—BIIIIKFEL~Y T 227 08 03~06g R
VREEEZ LNL, TTRABHO—HGO®EIE, —BKHIZ30~50g TH5H I Ehb, KELT
TR Y AEMTOMETEIZENZEND 105D 1 DTFORET, @ITRKEBRAKINTHE & 7% 55
ErE o,

Figure 3121, AFL~v 72T Y 4% 1.0g B L72BHAK (200dm®, 40C) IC AR L7z O
SR FREORENZILZ R, 5% (AH) ICAB LS, WP oKFEREZ LA 2R
Sholeh’, KFEY T AT 7L (@H) %M LBRIKICAR LR, SOWHBICATLY
AL L THEIIAEZ (p<001) %3 > THAHPOKRERES EA L —F, FAkCKE

200
f— @ :MgH, (1.0g), O:Mg(1.0g)
2, A :MgH,(05g), A:Mg(0.5g)
= @ :MgH, (0.2 g), O:Mg(02 g)
= 150 ° °
2 )
= ° A
g A
g 100 A
A

g A
[P}
=
% 50 @-------- *-——a- G -
e * 3 o o o

(o) A
?u g 6 6 4 3 o>
m 0 ‘ 1 1 1
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Time [min]

Fig. 2 Changes in hydrogen concentration in bathwater by adding Mg and MgH..
MgH, (@—1.0, a—05, —0.2), Mg (O—1.0, 2—=0.5, <>—0.2) : Respective quantities
(g] added in bathwater (200 dm?).

2 Mg H KLU MgH., Z /3K IR U 7-BBOBREFEKREEDEL.
AKX (200dm?) IZFEMLU = MgH, (@—1.0, A—0.5, €—0.2) & Mg (O—1.0, &
—-0.5, C—0.2) DE [g]
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Fig. 3 Changes in hydrogen concentration in exhalation after bathing in MgH, added bath.
3 MgH. 28U 8K ICAR L -BOFRFKREEDEIL.

@ : Hot spring water
O After addition of MgH,

0 7 14
pH

Fig. 4 Changes in ORP-pH relationship in the indoor bath by adding MgH..
4 MgH. ZREZIZHML 7-ED ORP-pH E%.

RTAY T NERER LR O RIS ABETHEE RO, ARRER &R MRS ICHAE L,
Z DRI TOWNLKZIRIEZ e L2mEE, AOKRIREOMMIMAEHNTH 72, 2oL
o, KEGHAKICABT S L TREDVPEBEZREL, R OKEPPEEL T3 2 &A%
FACEY

Figure 4 B X 0512, KEM~Z AT 7 4 156g # HIFREPEE (R 75m’, 15~23 0 8
HENBT) WL, 4 BMBICKREIL~Z 2V 4 15g 2800 L 7K@ ORP-pH B4R B L O
BAPKZRIEDZEALE ZNFRRT. WRBICKEL 7 AT 22 R/INTAZ 812X, Fig 4

7



SRR, WSS, KWANIE— MR

120

80

40 T

MgH, added

Hydrogen concentration [ppb]

0 60 120 180 240 300 360 420 480
Time [min]

Fig. 5 Changes in hydrogen concentration in the indoor bath by adding MgH..
5 MgH.ZWEAZISHEMU -BOBREKFEENDEIL.

RS & D ISR L CRICROEIRICH 261K (@F1) 13, ORP iz VI o
THEF S, LOBICRIZT 7 (OH) TA5ZEMBILTE 5. $72Fig 5\ RTITMAKRER
FEDOEAL T, KETT AT T LORND 15g WMTIE, BHEKEREIZRA0ppb i T T
FHL, ZOBERBEICHEVKEREIZET L, 48 ORE THEA KRS 50 ppb 112
ol TOMET, 15g DKFE~Z AT A2 BMANT 52 & T, WHIAKZFIELEZ 110 ppb
FCRIBICEA L7228, 4 ReERGEHZ I 50ppb T TREFREIZET L. NS0 ENS,
B OKFRZIABTE2BEOBICH L VLT LT L2 ER LT, KELST AT T 20N
RN 2 TR LT I flikIicmmy 5 2 & T, BHKFEIRE % 50 ppb VL LI ER
R TE 2R O Nz 72, SEEH LS RS SR pH 92 & 7 v A )
PR TY, KES T AT 7 AOWRKE DRINIEED REBARIT, FFICKE S HET LR
BBR S o7,

3.2 KFEYTXIYLEMEGOE EHRABHOEM

Figure 6 12, XS Z T TIIHE (KRS, 2008a) LTEZHBARH (O @ MR
1048, O: ZEbic#ZR 51, A EHMYR7TH, A GofR6H : St vy stk
2f8) oprg® (F30~50g) %, KEKZAOCTITMEL7ZE 5% (8 200dm®) () (R L
7282, ORP-pH BIfRZ/R$. BHOLRABHIO R LMLV ¥ 7 LR ABH % Rz 1i A
BH%E, BEHOEFICLIVBRILREZ>TWAE5Y (B ISMATH, ThsDBRKIETF
R SBILRICH D Z EWGnb. —T, INOLOHBABHRNCKELLZ R P74 1g A
BhELABHZ S SBICRMUEE, WTNOBRKD @EICRKEIRAK L 7o 72, MG
% (O BLUOZEMbRFESR (OH) ABAZ SSBHITHIML T, —BICKEAREIICLE
S5 (HE) BEHOZOMZONTWLERICEVBILROTETHE (KIS, 2008). L
AL, HRABHANH LTRFEILY 7 A>T A2 MAEDES (@, ®H) 2 LT, ERLAKE
XD, BLRICH - 72K E EICRISE ERPE O N7z WRARH L KFL~ 7427 A
OMERIZE Y, TMABHOHTHEBERLEFROFD, 25NN % EOAR)MEE
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14

pH

Fig. 6 Changes in ORP-pH relationship of chlorinated tap water by adding mixtures of
MgH. (1 g) and different commercial bath salts.
M. Tap water ; @, Mixture of MgH. and carbonic acid additive ; €, Mixture of MgH. and
mineral salt additive ; O, Carbonic acid additive ; <, Mineral salt additive ; &, Herbal
essence additive ; &, Sinter(mineral deposit) additive ; [, Calcium polysulfide additive.

6 MgH., (1g) ETERABF ZHEHE - ABE %R -BEOBHEKD ORP-pH BFEDE1L.
W KEK, @:MgH, EREBRABHZESHEAAFRME, € MgH, EERIBEERA
BEZEESHE L ABERNE, O: ZRERFRABHRME, O BRIEFRABRIRME,
A ZREMRABERNE, & BOSEME, U SHEHIVD D LRABERIGME.

AT 2EICRKBEABHIDGONDL Z Aoz, LaL, TRoOMERITEL, B3R
ABHIP ORI & 7 V1) OKFL< 7 4 27 2 OBEEN MRS BUS 2SH#1T 5 5
WD L b, TNOOEMEMT LR EDTREZNENLEE R L.

3.3 KZFREFDEEBICEZZHE

Figure 712, KREREI NV EZDY oV 2FIFIEMIC 155 M&EA L, ZOBRBEKTTHIC
Peid L7252 @ ORP-pH BIRO#RIZAL 273, ABORE (OF) &% (KNS, 1999)
THY, BILROKEREY 2V (@) 28 L%k, X ECR () vy 7 L7z £
DRI, 2 IZORPEAS LA L pH 78122 (&, O Zednhd. &d, KERBEY
VIR (@F) OFFTHS.

Figure 8 12, BBRH ICKKIE Y 2 V2 BFIICBAT L 2O KRG ROEILE R, KEIHE
TV 6HEMEEEANOBAGIEY 2 VRS BV LT, REIEE®E (p<001) o
TKRGEPBE TR R LN, —0, KERBAEY 2V TIIKGRIIEML TV 5205, HEHA
HAEIAOR R /. ZOZERPS Y I IVOBRAIZRIE KRR NS LEINIH DD, TO
WIFIIKERED 2 VOF PR L VRN THL L 2R L.

Figure 912, BZEOMIVEORIEE(LZRT. VoV E2BO B VKN (AM) R ITH
FREICPEVE TS 2 EMS R SNz Zhid, A0EBT 2FHICEDO W2 EHPEKRE LT
AbN5E. —J, KREFREY 2V (@H) BLXOKERBEY 2 v (BH) % %A L7280
P B ARSI, KEFEY 2 VIZRERIEA Y =V 2 8Ai L7258 & g U CRmie:
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3 O : Before applying to the skin
1 F [J: After 5 minutes
A\t After 15 minutes
< After 30 minutes
@ : Hydrogen gel
e @ : Normal gel

ORP[V]
%

14

pH

Fig. 7 ORP-pH relationship of skin (flexural side of forearm) after applying hydrogen
gel thereto.

7 BREBICKZREY TIVEEHLEO ORP-pH BE%.

34
. [J: Control
N ¥ :Normal gel
: M :Hydrogen gel
=
7]
) * %
=
N
—
S 30
Z
=
)
~—
=
=}
b
o
)
-
2

26

mean=*SD
**:p<0.01

Fig. 8 Comparison of the water contents of skin (flexural side of forearm) by applying
hydrogen gel the skin of subjects.

8 RBICKFTREY tIVe2H U BEORBEROKEEKIEDILE.

P EL (<005, KFEHAEY 2V vs KERFEAEY 2 V), BEERGEOMEE L FARICKE
HIEE AR LT 5 Z &S EIZ T & /2. Figure 9 ISR TAKEIRAE Y 2 VI X B H~
DA X B B O EN EoRE R, ST TOEMIC K 5 EITRKZBRKNDHESE
ARIZ Z 2R E RO/ O, KEOEF OV MR TE 2. &b, KEHE
TV VESREIC 6 HEEH, REANOBRAFICLDRFEIA—TR NI TNVIER SR o7z,
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-#-Hydrogen gel
#Normal gel

“*Non-subjects

12 r

*%k

Elasticity coefficients of the skin [-]

before 2weeks 4weeks 6weeks

mean*SD
*:p<0.05 **:p<0.01 (Hydrogen gel vs Control),
+:p<0.05 *:p<0.01 (Hydrogen gel vs Normal gel)

Fig. 9 Changes in the elasticity coefficients of skin (flexural side of forearm) by applying
hydrogen gel the skin of subjects.
9 BBICKRRED tIVERH L EBORBRER OEREOEAMOZEE.

4. B

AT, RETESHITRICROBEARICABT A HEL LT, KEORITCHIERL, KE
FEHEFEANE LTARFL~ 7 A7 A& VTR ITRAKFEABHIO T ML L Z0R)R - Ahse O
Waiitorz. TOHE, REOHBRKIKFIITIA T T 22RTMTHI LT, BILREL>TW
LR E BIGRICE S ERPE LN, T72, KE~ 7 AT 7 2% K OB Z IR
s 52 eT, EBEOWRRTEYETROKFBHEAKDPTIRETH S Z L 2R L7z, KEOREFER
EBEBRTIX, KR 74277 22 RN LB —@RBART 52 LT, IRHPOKERE
WERA LS, KEOREREWLZMR L. S5I12, KFE~ T AT T 220z KkED
BEEANORRE LT, KFET AT AR LI2KRRED 2 V2RI EBAIT5 2 L TR
JE OIS A E L, BEEAKG RS BN 28R H S .

INLDT Ens, KFY T AT T LERFEAE LTHVSE Z LT, MoTRABANCIEZ
WV, Bzt R AR BEARHIE L COEREICHIFESH T 2 L2 LI L7z,

5| Ak
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