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Effect of Reductive Bath Additive
(Magnesium Hydride) on the Skin

Yoshiaki Kurita”

Abstract

In the present study, magnesium hydride was added to non-circulated hot spring source
water in bathtubs of Ashino Onsen (alkaline simple spring, Tochigi Prefecture) so as to
prepare hydrogenated hot spring water having a hydrogen concentration exceeding 50 ppb
(ng/kg), at which improvements in skin elasticity through habitual bathing in electrolyzed
reductive water had been confirmed in our previous examinations. For a period of one
midwinter month starting from the middle of January 2013, experiments of habitual bathing
by volunteer subjects were carried out to measure the elasticity coefficients of the skin
(flexural side of forearm) of each subject. With the purpose of comparison, the subjects
were divided into three groups ; habitual bathing in hydrogenated Ashino hot spring water
(prepared by addition of magnesium hydride), habitual bathing in intact Ashino hot spring
water without the addition of magnesium hydride, and habitual bathing in home-use
bathwater (including showering). The result data of the elasticity coefficients of the skin in
the bathing experiments showed that there was a tendency to decrease in the group of
subjects bathing in home-use bathwater, and no change was found in the group of subjects
bathing in intact Ashino hot spring water, whereas a statistically significant improvement
effect was observed in the group of subjects bathing in hydrogenated Ashino hot spring
water. Further, skin elasticity data measured immediately before the start of the present
bathing experiments were in good agreement with the hitherto reported literature data
showing a tendency to decrease with age in skin elasticity. It is, therefore, suggested that
habitual bathing in hot spring water hydrogenated by addition of magnesium hydride can
contribute to providing an anti-aging effect on the skin. Besides, in an additional experiment
of bathing in hot tap water hydrogenated by addition of magnesium hydride, an effective
increase in deep body temperature (tympanic temperature) was confirmedly observed as in
the case of artificial CO; hot spring water (CO. concentration : 1,000 mg/dm?).

Key words : Magnesium hydride, Hydrogenated hot spring water, Ashino Onsen (Tochigi
Prefecture), Skin elasticity, Deep body temperature (tympanic temperature)
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AU (7OV A ) MRS, BIARIL) ORI LSS, KFL 74 v L2k
L, ETOKREFAAKTREIFOHIITER LRRAEILE S N7 KFREE 50ppb (ng/kg) LA
P U7k iR K & 84l L7z, 92BRIZ 2013 4E 1 A o BA0 1 » A, 7 ¥ 74
TIZ X BREBE AR ZAT, B (RBEHEM) OmAITEZWE L7z, KT 227 A 25E
MU Z AR KRS L OCREGEAK (v 7—EdbEE) ~OHRMABHEED 3 7 V—"7
THBZTo 7. TORK, REOHNIETIE, KEMBEMABETIETL, RLBOSE
It AE TIIZLIER SN o 7275, RFALIERSEK A B TR VRN LR R AR A
AR Lo THIB SN, SO ABIERFIRER O B8 OB LT — #1&, sz & ) 5H
DOFVDPMETTHELIINETOUMT =2 L L —FH L2 eh b, KELIRAEKND
HRBERD 22 TR T, B2l OBALIHFIR RS WFFTE 2 2 LAVRE NIz, 51T, KFLHEAREARN
DA, NS (CRRALR R 1,000mg/dm’) & [FARIZEMBAR (SFi) % B5
TOLRROAET LI LEDBMHERTE .
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1. LU &®IC

I Clci b cEM (ORP : Oxidation-Reduction Potential) (2H0 &, IR IR ITEITRIC
HY, BUHBZEORMEEICE)BILINTORPMHEIFE LA LTI EFHLMIENTE (K
WA S, 1998, 1999, 2000). F/z, AWICL D —FREEZZTAHED, WEFR & FREIEIT
RIZHY, MECE b hvBLIh Tt I Pz snTE 7z (KA S, 1999, 2000
Okouchi et al, 2002). ZNEL, Bl @ CR OB AKICHEICATT 52 L1k, KEomtz
PHIL, BRI TL I P RESNTE L. Zhik, REKBIURHIZE 5T,
HICRIIIEFICEELERE AT LI L0550 5.

ZZC, NLIICEICRIGAIKZ BT 2 FRE LT, KRICEH L& KkFEERESES
FHige UCEMDBETIE, B LU 72KEZ BRS8N0 22 AT XD, B ok
DOnE, SHITIEADRET, ZOWOH2EBLUMON EAMRAINTE 2 KITN S, 2003,
2005). —F, KFENS T ATV L52ELY 2 VORE~ORENEATD, KEOM Do
FEIEL GEHES, 2013). F72, AT~ 20w 2RBHEMOKEEZ SHABRILRICH 5 IKE
KEFEIZL72BHEAKRE, #IGRICTLHIEBMRELL. 51T, KFEM~ T ATy MITFEBEORR
Mgk e LT, AR (7 ) EHHR, PiARE) ORI L OBHK (75m*) @ ORP i
LT EE, XDEICRICLA. INFE TOEMBEICE Y EE OB oM FR)R % B L2 F
IRFEEFE 50ppb (=ug/Kg) Zii3KENTZ AT 7 20FMED L ORI O BREZ &0
SMEEW S L (BEHS, 2013).

Z 2 THE, BRI OBERAKISOWT, RREAKFRIREE 2072 L 7oK TGRSR AR Ik 9 A T,
B2 I8 ORI 2 23R %, KT VT4 T REDMEEL7z (Kurita et al, 2014). & 512, KH#Ek
TRAUNC ARG L7 BBmE O 2 005, ABBOTFDSIEE ST RIREDSH 5 L \vofe T v — MR
RTHW, Z020, KREICXDBESRELZODEZMHERT L7200, KELLBRAK (3 5%IKHEL
R AT AR AR SRR 125 2 2B e BET L7z (Kurita ef al, 2014).
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2.1 BEXRKRABHDOERICSZ MR

RFEFASEH & UCOKREL~ 7 R 2 4 (i 90%, Biocoke Lab. Co., Ltd., Japan) %, AW

ERFIE 15~23 KD 8 BERY T, #IEl & 4 BERI BRI ARFEIL~Y 72 v 7 A 15g T2 HiRROE 2 5

BUR GVE 7V ) HEHREEIR) ORI LK ORFEALERAK ;- 756m°, 41C) 12l
7z ENSEAEKD ORP-pH BfRB L OUKRREZHIE L, Wilx 17> 72 (Kurita et al, 2014).

BRI IR HEAT S B HA O 2013 48 1 A 60 1 » A, K7 74 725V IEHO
BRI 2 BV L7z, B, LRSS iR ARKICREIL~ 7 & o9 A &30 L 72k E b
K, KFAS T AT T AEFML RWE 2 ZIR ORI L OTEK GEEFRREK) BLOEK
FERHER (2 T —=b&T) ICART D37V —FI250 2. BRANDABIZ, ABWTHER 15~
23D, MR EIICABEBE N L. T2, REBHK (7 —=38T) ~OWEE I,
HWEEEDLZWAREETBEW L. #RE, ZThZIukREbEKc164 (B 7%
P, 9), ARSI 134 (B, 8 ik, 5), BXUFREOBHMAKIIZ 134 (B, 65 &
%, 7) T, WTFhOWERE 7V —T b 40~70 A OERHPTHR— L7

BHREKDOBERFIZE 2 2R RIZOVTIL, BBREOABHOND L 1+ B HEOR R Owi R oK
SEB IO ENE L, FHELZ (RIS, 2005 KikS, 2008 @ BEH S 5 2013). KB D
KA, WLKZIEZEE (Moisture Checker MY-808S, Scaler, Japan), B2 o ivEix, FiEks
B ESEE  (Cutometer SEM 575, Courage & Khazaka Electronic GmbH, Germany) % Zh 2
WHWz, %ed, BRE OJ 2 IS FEBRBATIC, BEHHL L, #%E L 22 MEZ572 (Kurita
et al., 2014).

2.2 KT BEKDPERICER DHE

E5% (200dm’, 41C) WKRFIS 7 AT T A% G L7205 O % KFCHAEAK L LTl L 7.
T/, NLHEMEE (CO. i 1,000mg/dm?®, 417C) 1%, FRg MLFE LA L R Bs R 7 & 05T
MENTWE®, NTjREE (NTRMRSEE, Mitsubishi Rayon Co., Ltd, Japan) # M4
L LTHEBEAIT-> 7. 5 A0S (B, 5 Fi22~25%) xRS, FHHEKIC 155 MA
BLTHH W, ABH4A0 5T TR ZINEBICLTH SWEBARR GHRE) 2 ez
L7z, A#id, B 26C, B 50% OFETEEHICLTD oz, &b, G EER A
# (OMRON MC-510, OMRON Corp., Japan) %MW Cilll%E L7 (Kurita et al., 2014).

3. WRBIVUEEZE

3.1 BLRKBABEDEBICEZZ3FE

KFEHEHN T I BREAY T 37 DX BREAEBRSIZ (DR TEENS.

MgH, + 2H,0 — 2H,+ Mg (OH), (1)

Figure 1 (2, S LoOMEREEK (75m°, 41C) 12kFE~ 7 R4 15g % 2 MR
L7ziMik ORFEILEIRK : @) OoZFhZh 8o ORP-pH RO —FlZ R4, E512, K
F~x 72 v 2 2BmML R CARRRK (W) BIO—FlE U TKERE I L-REGHEAK
(AF!) @ ORP-pH BtR% 17

TR 2T L oE R KIE, Fig LIRS X9 &R0 (WA 8H 555, KFEL~7
2T A REINL 72 AKFACER AL, SRR AKL D ORP AR T S, LR TRIIT 7 (@
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RARKZAGH] ORI~ 22 L) ORIEICKIETR

H) §528e0Bl5HTEs. —J, —BlL LTORERHEAKTIE, BEHOERIC LY T ORP
L) KREVWIRILR (AH) %KY (Kurita et al, 2014).

Figure 212, KFE~ 7 AT 7 A2 HRM L 2KFELRRAKDOZNZEN AW iEZ 8 BE M DA
KRFEBEEOREZELO—FIZ/RT. WIhd (@, First try on Jan. 22, 2013 ; &, Second try od

Oxidative

A :Home-use bathwater
M : Intact Ashino hot spring water

region : Hydrogenated Ashino hot spring water
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ORP level
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Fig. 1 ORP-pH relationships of hydrogenated Ashino hot spring water (with
MegH, added), intact Ashino hot spring water, and home-use bathwater (41C,
respectively) (Kurita et al., 2014).

1 KFELBRRK, FHERRKSLIURERZEKD ORP-pH B (Kurita et al., 2014).
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Fig. 2 Changes in dissolved hydrogen concentration with time of hot spring
water hydrogenated by addition of MgH. (41°C) (Kurita et al., 2014).
(@, First try on Jan. 22, 2013 ; A, Second try on Feb. 22, 2013.)

2 KFLEROBFARREDERFLEL (Kurita et al., 2014).
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Fig. 3 Changes in the skin water contents of the forearm flexural parts of the subjects
in the one-month experiments of habitual bathing in hydrogenated Ashino hot
spring water (n=16), intact Ashino hot spring water (n=13), and home-use
bathwater (n=13) (Kurita et al., 2014).

K 3 KFEBRICAALAEBOEE GFiRER) OREKFIEDNDZE (Kurita et al., 2014).

Feb. 22, 2013), ABVWEREZLRERTC, (31T 50pph #MiZ AKEREEZ/RLTWDL Z LD HERTE
7z (Kurita et al., 2014).

Figure 312, AFftiAAK (OH), HEEEAK () BLOREBHAK (AM) 121 7
HESEIY I AT L?’;F"@*&%ﬁ%@&’%@ﬂi’\a0)75‘113’5:1“?" WL DR AW L 7B DR
JEAKRG R, T H 2058 T A2 RTH, WIS A RIS e dh o7z (Kurita
et al., 2014).

Figure 412, RFELIREAK (@H), HEREREAK (HE) BIXORERS (Af) 12, 17 HH
HEBERY I A L72BR OB O R JE§ Ok DAL 2 /R 3. FKEEH OB E~OREKL 2 A T,
B2 ORI T L7z2s, HEFRR TIEZLIIBl S e o7z — 7, KEILRRKTIZREE
ORIIEN T ET BAERIME SN EEOMIIEAMRT 3 2 RIEFRIK & K LT, AFiRR T
WEAREIA EE (44 p<001) %R o TR ET2HEPE LN, S HITKFELTREK
T, ZORBRBEARNABT S L0 S, X0 EFHOMIE T E (+: p<005) T5HEIHS
Nz, TNSHOENS, HIFRREICABT A2 & TEOEE O T 2 Il S 25205, K&K
MR TIEBE O R LSRN TH S Z & %R L7z (Kurita et al, 2014).

¥ 72, Fig. 5 \IEH oML Fin s OBfR% /RS, Figure 5 1213, 4O A FEERBHAGE FT O
F—% (OH) IZhA, i CCH) TOKREY 2 VEBAEBRBBEROTF—% (AH) BXUOZ
DR T — % (@H): AB. Cua et al., 1989) &b ETRLZ. K774 7OBE (HilbiH)
OMIIERNE L7 — 7T, ML D EEOMTEIIERT L, CHiie b X —FT Mm%
N7z, SNEFET, BEOMDMEIMEICE VKT T2 e MESINTELN, Fig 507—%
BZENLDOERE LT HERER L. g, KEREARNDOHREG AE T, KEOE
AL DO REPEARIE S N B KRR Sz (Kurita ef al, 2014).
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@ :Hydrogenated Ashino hot spring water (with MgH, added)
I : Intact Ashino hot spring water
A :Home-use bathwater

before 1 month
mean=SD, *: p<0.05, **:p<0.01*,
+:p<0.05, ++: p<0.01 (before vs after)

Fig. 4 Changes in the skin elasticity coefficients of the forearm flexural parts of
the subjects in the one-month experiments of habitual bathing in hydrogenated
Ashino hot spring water (n=16), intact Ashino hot spring water (n=13), and
home-use bathwater (n=13) (Kurita et al., 2014).

4 KFELERICABLEBORE GiBRER) OBAMOE (Kurita et al., 2014).

1.0 O :Experimental values in the present study
g A :Previous experimental values*
% 08 I A @ :Reference values**
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Fig. b Relationships between the skin elasticity coefficients (forearm flexural parts)
and ages of the subjects (Kurita et al., 2014).
5 RE GFikEA) EEHOREFE (Kurita et al., 2014).

3.2 KRILABEKIPREFE (RREE) CEZAIHE
Figure 6 IZKFILHHAK (@FD), ALkMA (@H) BLUEHY (AR) IZARLEORE
AR OFERFE L Z R Y. SHEICAB LB, A 15T 08C R L72a%, AT RMAIZA

165



] 6 WIRREE

1.6
bathing W @ : Hydrogenated water (MgH, 1 £/200 dm?)
15 minutes @ : Artificial CO, spring water (1000 mg/dm?)
4 A : Tap water
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*p<0.05, **p<0.01 (each spring vs tap water)

Fig. 6 Changes in deep body temperature (tympanic temperature) of bathing in
hydrogenated water (41°C with MgH. added ; n=5), artificial CO. spring water
(n=5), and tap water (n=5) (Kurita et al., 2014).

6 KFELBEK, ALRBRELVSSFICABLLEORBEFRENEL (Kurita et al., 2014)

WA ETHI2ZCOLEAL, KEHHKTIIN 13CHO LAHER SN T2, sodLlt
LU TR B L OREBE KT ZNZIVRRTIEN 2% Ffo TIH & R MAESS LA (1 p
<005, *:p<00l) TAHBEREPEOLNT, TOZ LMD, KREICHEAIT N TR 5 R AR LR
mx LA T2 EHLNE %R 572 (Maeda et al., 2001 ; Kurita et al., 2014).

4. HYIC

A TIX, KR~ 7427 AR RN L 7KREBRKICAG LZBOREICES 2 28R %, &
Z01RAWREY 1 7 A, EZEoOWE GiFlR) ~NORT ¥ 74 7 O/EN A THETL7-.
ZORER, KFENTT AT T LEZHRMT 5 L TILARILRTH 57 TR OB T L O
Ka XD EICRICL, K OB LRI A BEE Fo THERR T &7z, —F, RIEHY
K (r7—=HdbEL) TlE, EEOMAEIIETL, KELLYZ7 AT T A 2FMNL 2 WETiRE
TIREE OB LI R o NG o7z, BFEAGREIIVTNOABR TR T EmEZR L7
P, MEHNAEEIA O N7z SNOFEEE &0 CTOREVEMOM SR LR AT 5 2
X, X0EEHICR ST, HEREOKGS=IILEOMDEICKE REELZRET, IhET
DO L TLZENS OMBEIRLTLOMSRICIE R o TRy, ZhL, KENG 25 EEHNERD
IRREZ BN T A B H L b b, 5121, KRELREKICABLEZRT VT4 T
FiaDT vr—MIkd L, ABBOTDIEE S TRIREDND 5 & D% L OFHE W, £2T,
KRFN L BB RE MR 2720, KFEBHEAK (S S5HITKFEL~ T A7 A2 /I 72
K) AT BEBEIT o7z, TOMER, KRB AKICAKTT 2 2 & TATREBREKICE S5
AT A L 0SB gRiRzE LRSS, REAGIRCHHFFL CTHI Lot kot
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