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wAHBNAKD

FHAEAREHIE~N O R & eV O WET

FE &
IR/ TR T A
H%EED, SRR, EEfF 2,
LIRSS T B AEE > 5 — 1
TR A R 42
PESE (BR) v Iefgem
Key words :

XX

LA, B FIRAKR ISR IR ER 05 5 2 &
L RS S, BRI IORE R B O B ZE o )R i
B FFETE TR L 2354 U CHIRRRR B2 i o
T A TRAKEEIIOF LwindkE LTER SR
TWwb., —J, BEANOKEFT AZGR RO
fi,it#L<ﬁﬁéhfu&w

AFFETREFHERT V7 4 7 2 04121000mL/
Ho RN A GHBKMAK (COAMMBUNIR), T
KFE/IRBA A EA KK (He/COARTUYI ) %
%4 31THM OB D9 H26H ML LB TE 2 HT
B L, P<0.05% HZITHEHA B2 HE L.

A BRI O FUY R T A2 LB T, CO2% IR
I ) TR 2 (2 SPO22%F-350.43%4 BAZHE I L 7=.
Hz/CO2A U] [ -C 1 i F A DU 0T i, R 4
MEDRZFNEFNS2, 28mmHgH ZIZWA L, &K
MR K RIS 24ppm EH L 72 AEETld %
o7z,

AAbERRAR 35 & OV Il ERAR AL o> kO 1 A L TR
COANUN M CTHRAZ IR Y Ve Y, a) YT R
55 —¥, yGTP, CK-MB, Ca, #RIMEK, /MK
EABETENICARICEA L2, Ly L, BaoM
HRNEFHHRE (CVD) »5HFAZE (RCV) Z3K
DTHEWET S E, MhDZELBRCVNTH -

A 34E 5 H21H 2

JrEE—,

ANBEEZ D, BTG 2

BigETi kI 11077 (F745-8511)
Wik E3TH2 -1 (T753-8502)
esikE 3T H3 -16 (T661-0965)

DFVORFE, KEGRREAIK, PR, Mmkeds, A

7z, 72, He/COLHUHI I T3k 12 y GTP,
CK-MBEHE XA BIZWA L72As, ML 2o ks
IZRCVITH - 72.

—Ji, COABIU% DAL & & Ha/COAR I D E
fbREIKET 5L, BHECTRKEBEY VE 5
AEAE (p<0.05) ZHIML 72252 &AL R IZRCV
WTHY, ZATEHRNLEBHANTD - 72,

Miam & LC, ARBERRA T3 He/COz& A M
KA —n HERRIC, DOIIIE, S5 ILE 5%
FHEICA I T L, CO& 4 kK TI1ESPO2
PREARIIHMLZ. —0, BRI &8
KB IAH B R THA RS o728, i
NHRCVE DX TIEHFREZLNOBEM L S DT
Y, Hz/COf A HI KD MR~ D4V E
FhwE RIS n 5%, RREAREREEAKR K
M 2 R U= TR T 2 L EARH 5.

2 U &I

KA A ZEK OB AB TR HIICHIE S T
XBERAHY LD, B MIHEHLTORENEE
WEIRTW5, BHE, BFRKEICIEA— =7
FYFT=FUITVHAN (02), N—=FFTF A4
FF4 b (ONOO-) DWEIEH»H Y >, Bk
% T 3 F- ROK 3% 0 i P FEAE L A3 9E5E & T Nature
MedicinelZi X8RS /-2 ddH v, £ D
BWEBRIC LY ZOEHBEIRHSO0H 5.
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—%, FAIEXT v b OFiEEnFERE T VT, 10
53 18] o Jlg M P HE DR A &) PR IR & R L 0 Oz
AEEE (1005020 E) ERTZ 28 LTY
559 T Sy boOWBMMEYay Z2EFTIVTK
FAHA (20%) WMARKFZEEH (L6ppm) VY ¥ 77
VL OFIRNIZ G- THRET L, wtlERE (U > 7 Vi)
WCHRTRIEY— I —DOAHBE LWL, BXOH/NF
M HEA AT ORELRBY ZHRAL TS,
W, DR BEZICB W TAKREST AW A X 5K
PR s, INOERSREREE v 5 —%
IR PR AR R R B e R B et~ ¥ —H 2
DERIBBIZS ML TV 58 9.

—)i, RFEEAHRRCRBIKHKIZS S RS
NTVRBH, KEEGHKBEHAKITRENATES
3, FORENEAEMEI TP TRV, Fi,
TTRDOAREHRAAKIZT VI 8y FHADD OLSHE
AREBREPBETZ2OTHATE 2. LaL,
TAFIBERIIB T, KRIIKBAAEHTT
IVZLKICEAENS Z L #IEAPTD % H 9k
LCWwb., TZTARBIETIE, RIEEAAGHKHK
XIS, KR/ R IR A A A SRR K 0 A4 B RE R
R RN DEIZONWT, ERAZ NS
W7 AF—NFHAL U THERBEEZ B o7z,

I.BE B
t MIBU B KHE/ IR A& A KD 4N

& BRAERETIEN OB EZ R T L2 HIN E
L7.

First period

CO, drinking water

H, /CO, drinking water

—

45 days 31 days

—

45 days 31 days

I. ¥R&ELVFHE

AREFRBEZE IR AR R ¥ & — DR
B AR RS TRES R OREET 1 2015
008), & MEXFE - HHTEDOMMBIE (M F P
KOMBBLE : NV U FEF, 19644E, 197548
1E, 20134FA5IE) (\ZHEL L CERE L 7.

1. % ®

W BB B 5 B ARG H DR S V5 4 T T,
B X 2 REEZPETE 2B ENGE Lz KE
Ty & O CTHER TR R EALEZ TV, AE#20 2L
E, 70K OREE T, 10T L DRKERBOH
PS5 %/ K5 HOEFHENG L L.

2. 5 &

WP AT A G AR & KK/ BT AT A G A R K
A A b O — N — (A S T YL 78 I LR
TREL, #5E L TEmEMAOXNE 75
A ¥ ML L7z, BB % kR 77 A & A7 kO KB
(COBHUMI I, H— N— IR R R
1,000ppm) & K/ BB A A & A 8O KR
(He/CO24H HUHI 1], H— N — PR @ KHE
20ppm, REEA A : 1,000ppm, FKI~Z A v TH
BEEE © KFEAY 05ppm) [CEBEAFT LAz FER
B & b AR RE 7245 H B <31 H [, 1,000mL/H
ZEHRHEINT 22 E L. ROT3IHLL Lok
EHIT, 7uAF—N—BETHEHABAZANBEZT
FARICHEIC L7z (K1), #AE - 0 3 H I3 4E

Second period

H,/CO, drinking water

45 days

CO, drinking water

45 days

We analyzed the data of subjects, who could take both types of water more than 26 days

among 31 due days in both study periods. Consequently, data of 39 subjects were analyzed.

1 How to Take Drinking Water by Cross Over Method
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R, |, BEE, WA, —sERRE (n
JE, MR, FERZMMRIEAFIEE : SPO2), #AKIPSIK
TR, M by, EWE, B ICMmERKRETDH
D, FEIPUYIECHHA R, SR THT 3 HBANIZE
Ji L7z, MR E CZOMY HaeHz, &K
JHBSERT, ST 3 H AN THH KN O %
BRECT7T VI = ANy 7 (AA-3008-26102, ¥
— VP A T v AR A, BiiE, B0 ISERIL,
BB T A7 a< b 7S5 L (R=F TIUH A
SRTEEE - KESHH, XG100HPA, H I AEX
wEE, KBeli) THEL 7.

. #EEtniE

WMt OFHE & B B2 1, StatFlex ver. 6.0
software (Artech. Co. Ltd, Osaka, Japan) % i/
L7z, ARERRIEE C I G0 o B B il 512 X 0 31
HEEIFED S B, il - #E34I226 0 1 (83%)
VI EHEITE7239NDF— % Zfbixtg e Lz, *
72, ZALRDPEALET-HH 53SD (BE#EfR£) DLk
MRS L7 (FHETO~240W).

F B KUY RN 330 2 SO i £ 0 2R B2 W EE
BRHRBAMOZE, BXO2HOBMAKITOVT
O, BRHEOEEDZEIE, —BEAWilcoxonkf &
MW, P<0.05% HEICHAIA B2 e L.
72, BRMAMOZILE I LT, S 5IZBEMm
DOMAENEERE (CV) » 5 FHFLEAE
(reference change value : RCV) Z &k TR,
ZDI%EHEX I (90%RCV) WA &) »T, 1t
AHABNEB OFPHN & A leg 2 5% I L7z,

Rw=%%xMxﬁ

Thbb, CVITHEIE OFHME (M) Z#HL
TRDI2MEEHNSDOVIEEARCVTH Y, ZD9I0%
BIBX M (90%RCV) 1ZRCVOL654H5 L L THRD
7. BEHmoCVUZiEk, HAAF = %12k oL
Matsubara® #t 54t # H v 72239, AST, CK%A &
DFEFTEVEIS D W TR R 7057 TIL B0 5
N7 Westgard® A B (https://www.westgard.
com/biodatabasel.htm) % M\ CEHEL 7=

V. # R

1. ERABEOFEICE T 2 HE

CO2H I IS C U8R £ 12 A P22 1 3 4 D SPO2
ANE043% A B LR L7z (P=0.027) 7%, &K
SUKFRIRIE 72 SO FHIMI BT B IS B AR E
Bid e h oz, —F, He/COAERUY R T3k %
VIR I, B R I AsE v E 5.2,
28mmHgA FISIA L7z (%P<001). % 728K
SOKFEWRBE IR LAT 22RO 720
Tk o7 (P=0065) (1 -A, %1 -B).

ML TUE, COAEIUY o #0212
vy (TBil), y-GTP, 2V vy T RAFI—¥
(ChE), CK-MB, Ca, #RIiLER¥ (RBC), IHMi/MiEk
(PLT) #P<O0ITHBEIZKTFLZ. LaL, ¥
ZALRIIHRINCATEETH ), EANLTEE
{LIETH 590%RCVICIES L TH, HHLIZID
LHBr sz,

—7J5, He/COHENUH I o Sk %121 » -GTP,
CK-MB#P<001TH B L ZALZ B O, wih
b, 90%BRCVOFPHNOEILTH »72 (£2 -A,
#2-B, #3-A, #3-B).

2. H/CORA#ENEILE ECORAFRNE(LE
D I8

AP R TUE, DGR ) & SRR T A5 H2/CO2
ABICBWT, COMRMBE LD HITILT 3 5
MZEDZVPAETIERL, LHMEHmL -
(P=0.049). F7z, MK AKFKREIZH2/ CO6KH
BOEF) BRREH NN ZED B HETEho
7o, —F, mMwAL¥HRATIETBICB W T,
Ha/CO2fk JH K B HUH #% D ZE AL 5 23 CO28k K 1L
it OELE X ) AE (P<0.029) IZFED» - 7298,
90%RCVOHPHNOZEILTH -7 (F£4).

V. £ &

HRIPRRIUIEE L <, AR KCO22E= 5 —
LG5 RMLTHAREREZILDERT V. L
AU PMas ORGSR, KR/ BT A A kO K
B ITHREITPRAKRFREN LA T2 L) iR e 1
Twiziz®d, HERPROFIUITFFICHLLOTEE %
Hho o, RWFFRITB T B KRR KR EE 1L COHE
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RHIECcRAmBICAEREIRr o7z, LaL,
Ha/CO U] 4 C Ik H #2123 2.4ppm- (33.8%)
S U728, BARBAENKE SHEHNICEAE TSR
Moz (P=0065) (¥#1-B). 5, &Kk
AP LRI E DM R R K DK FIREZ FF7z
BRI BLETH L. B, He/COfkHI AU X
D, £1~3ITRTHEDS DR LA ERRIH
BN oll LT, KFE/IRBF A &K
KOREWIIRE NIz,
FAEAREHHEAN OB D W T o ik
MR BT, AR R TIR COE I
TR # 12 SPO2A - 340.43% 4 2 LA L, CO2
VEMME ZEELZEPHEMNTE LY, T

Ha/COEHU] 1 ¢k 2 G 1 3 & OV e 91 af
ERZFNZENS2, 28mmHgh B2 L2 &1,
KN D5 F-ARKFE O IMASME PRI R % b 72
LLWREEZ RIS S (1 -A, £1-B).
ML, BREmA, B X OMmERkE o
HEEUN AT IR T, % OB TEMN L7
RHPANOELTH - 7275, COARPUIIH TREA,
Ca, ARIMERK, M/ARAFEICHI LIz LIZHD
%, T-Bil, y-GTP, ChE, CK-MB, 7L 7F=
Y, REBFAECHRY LA ERIEORBLEEZD
N5, F72He/COARPUM R TIx, SR IR I ER
PHBIZRA LzZ LidBaoR)E, AST, y-GTP,
ChE, CK-MB, REFHBEICHA LI LEIED

% 1 —A Changes in physiological parameters after CO2-water regimen

CO;z-water regimen (n=39)
Mean of Rate of P-value
1 — ,
Pre-value (p‘ost pre) difference ) By
(Mean) difference Wilcoxon
{A/Mean)

(A) test
Hight (cm) 164.6 0.04 -0.0% 0.6875
Weight (kg) 62.6 -0.003 0.0% 0.4633
BPs (mmHg) 123.3 13 -1.0% 0.2054
BPd (mmHg) 78.0 -1.6 -2.1% 0.1444
Heart Rate  (bpm) 75.9 2.3 -3.0% 0.0712
SPO: (%) 97.7 0.43 0.4% 0.0273
End-tidal H: (ppm) 57 -0.1 2.4% 0.2706

Pre and Post values were compared by Wilcoxon test.
Bold value indicates statistical significance at P=0.05.
BPs: systolic blood pressure, BPd: diastolic blood pressure, SPO:: percutaneous oxygen saturation..

% 1 —B Changes in physiological parameters after H2/COz-water regimen

H/COz-water regimen(n=39)
Mean of P-value
Rate of
Pre-value (post—pre) . By
s difference .
(Mean) difference Wilcoxon
(A/Mean)
(A) test
Hight (em) 164.7 -0.06 -0.0% 0.5957
Body weight (kg) 62.6 -0.02 -0.0% 0.3764
BPs (mmHg) 127.3 -5.2 -4.1% 0.0083
BPd (mmHg) 799 -2.8 -3.5% 0.0066
Heart Rate  (bpm) 732 1.0 1.4% 0.4124
SPO: (%) 98.1 0.26 0.3% 0. 1407
End-tidal H: (ppm) 7.1 24 33.8% 0.0647

Pre and Post values were compared by Wilcoxon test.
Bold value indicates statistical significance at P=0.05.
BPs: systolic blood pressure, BPd: diastolic blood pressure, SPO:: percutaneous oxygen saturation..



I/ BER AT A G AT R K D FEARGHUAE A B & 24Pk

METHD (F2-A, £2-B, £3-A, %
3 -B). ThHOMAEREIIBVT, COALTUYMH
THHZICADOK R Z/R L2HH T, HeA M
S N72He/COARTUYI I T B AN 7 ) IEH IR

WK%, RORIRERTIEDNE Dol

Hz/CO26k H 2 D ZEAL i & CO M 1 DAL R D
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He 5 T 12 CO38 U [ 12 Fedt U € Ha/CO248 B 1Y
TOA% (P<0.0499) &, BREY UV E ¥ (P<0.0286)
DEMU 2%, WTFholmd b, BHIIE

B R FEHANOZLTH -7z (F4).

Doz Xy, 5FIRKREORBILIEMIZE 2
MBI TIID 2D LN, AORRIXEILEA

#F 2 —A Changes in clinical chemistry parameters after CO2-water regimen

COz-water regimen (n=39)

Mean of Rate of o P-value

Pre-value (post—pre) difference H%HRCY RCYV ratio by
(Mean) difference (R) AR Wilcoxon

) {A/Mean) tost
T. Protein  (g/dL) 7.3 -0.11 -1.5% 0.44 -0.26 0.0113
AST (U/L) 237 -0.9 -3.9% 5.25 -0.17 0.0928
T-Bil (mg/dL) 0.74 -0.09 -12.4% 0.36 -0.25 0.0080
+GTP  (UL) 32.6 -3.8 -11.7% 11.0 -0.35 0.0035
ChE (uw) 357.2 -12.1 -3.4% 50.7 -0.24 0.0007
CK (urL) 1243 -1.2 -1.0% 419 -0.03 0.3160
CK-MB  (U/L) 3.6 -0.79 -21.7% 1.66 -0.47 0.0003
Amylase  (U/L) 7.2 1.6 2.3% 14.4 0.11 0.2980
UN (mg/dL) 13.1 0.2 1.4% 429 0.04 0.4004
CRE (mg/dL) 0.75 -0.02 -2.7% 0.08 -0.26 0.0149
ua (mg/dL) 52 -0.16 -3.1% 0.58 -0.28 0.0111
CRP (mgfdL) 0.045 0.0 353% 0.05 0.31 0.2200

90%RCV (reference change value) represents physiologically allowable level of changes in test results,
which was calculated from within-individual coefficient of variation (CV) reported [10] (see main text).
Observed difference (A) was compared with 90%RCV as RCV ratio to interpret physiological implication
of the changes in test results.
Bold fonts indicate values that were statistically significant.

%2 —B Changes in clinical chemistry parameters after H2/COz2-water regimen

H:/CO;z-water regimen(n=39)

Mean of Rate of o P-value

Pre-value (post—pre) diffecich 90%RCY RCV ratio by
{(Mean) difference (R) ASR Wilcoxon

P (A/Mean) test
T. Protein  (g/dL) 72 -0.06 -0.8% 0.44 -0.13 0.0921
AST (U/L) 23.1 -1.5 -6.6% 5.11 -0.30 0.0218
T-Bil (mg/dL) 0.72 0.03 3.7% 0.35 0.08 0.3523
-GTP  (UL) 333 -3.7 -11.1% 11.2 -0.33 0.0015
ChE (um) 3543 -6.1 -1.7% 50.3 -0.12 0.0272
CK (urL) 117.7 1.9 1.7% 39.7 0.05 0.3977
CK-MB  (U/L) 36 -0.59 -16.7% 1.63 -0.37 0.0007
Amylase  (U/L) 72.8 -2.0 -2.8% 14.7 -0.14 0.1091
UN (mg/dL) 13.7 -0.5 -3.8% 4.51 -0.12 0.0642
CRE (mg/dL) 0.74 0.00 0.5% 0.08 0.05 0.3951
uA (mg/dL) 5.2 -0.20 -3.9% 0.58 -0.35 0.0351
CRP  (mg/L) 0.047 0.0 14.5% 0.05 0.13 0.1675

90%RCYV (reference change value) represents physiologically allowable level of changes in test results,
which was calculated from within-individual coefficient of variation (CV) reported [10] (see main text).
Observed difference (A) was compared with 90%RCV as RCV ratio to interpret physiological implication
of the changes in test results.
Bold fonts indicate values that were statistically significant.



114 INEIEEZE 8570% 45 35 (2021)

EROLNT, WTNORED EFHANOD DT
HY, HESHLEBEICR2 0TI o7,
AR A—N—FF T FT7=F5IHN
(027) WCHMET2WEELKFHIFTEZ AL
v b ORI/ FHERE T VT, HH#ERICEY
PN S 5 R 35 DS L3 F > 02 - 2SR (R HE R (10040
VE) BmdaZ i WL, BEKARE &
GREFEEREHELCE s 62w, F2 Sy b
DBAEE TV T b FRROME 247\, B2
L7202 2SR EMARRICE D Il S h b 2 & 23
HLTW39. —%, BERTDHFIRKEDHRIG
HAREACHET ST v A, DigfE B TIde
GORMERER - KiES Y hVEERBESh, K

FAAWAN & 2 PR 2 016 L 7 BR G B DS
wmEY, NORSVBEEEYE Y 7 —ofafiat v
& — RN CRF AR R b e e B et v &
—3HBML T3, T/, MEKRBRLIC X %80
EHMBBEEIh 2 h, ToHEE LTRKEO
HEAEBBEENLIDOT, ThODWEMIITIZ
Oz RN —=FFTF4 54 b (ONOO) DiHE
FiEEMVLLTBLLENRDS.

Oz PE/EIZHREE (320C ~34.0C) AR T
TELDTS Y, WHU KK/ BN A EHKT
Kick 2 HikgdkiRoa Y ru—, BXOWL
Eh OIS NI REOEE~NDHFHIZLY, B
AT, ERHEORENRINETE D, 54T

#F 3 —A Changes in electrolytes and blood cell counts after CO2-water regimen

CO;-water regimen (n=39)

Mean of Raté ol P-value

Pre-value (post—pre) d'f: v.'.u 20%RCY RCV ratio by
{Mean) difference (L::::;‘ (R) ASR Wilcoxon

() ' test
Na (mmol/L) 140.3 -0.1 -0.1% 1.73 -0.07 0.2059
K (mmol/L) 4.2 0.0 -0.5% 0.38 -0.06 0.2767
Ca (mg/dL) 9.5 -0.2 -1.9% 0.40 -0.45 0.0003
RBC (x10"1) 474.6 122 2.6% 33.1 -0.37 0.0003
WBC  (x10°/1) 56.8 0.0 0.0% 19.8 0.00 0.2913
PLT  (x10"/ul) 238 -14 -6.0% 4.2 2034 0.0005

90%RCV (reference change value) represents physiologically allowable level of changes in test results,
which was calculated from within-individual coefficient of variation (CV) reported [10] (see main text).
Observed difference (A) was compared with 90%RCV as RCV ratio to interpret physiological implication

of the changes in test results.

Bold fonts indicate values that were statistically significant.

#& 3 —B Changes in electrolytes and blood cell counts after H2/COz2-water regimen

H3/CO;-water regimen(n=39)

Mean of R f P-value

Pre-value (post-pre) dm'“'_‘) 90%RCY RCV ratio by
(Mean) difference M:{tn“ (R) A/R Wilcoxon

(A) (AMean) test
Na (mmol/L) 140.5 -0.5 -0.3% 1.73 -0.27 0.0657
K (mmol/L) 43 -0.1 -1.5% 0.39 -0.16 0.0318
Ca (mg/dL) 9.5 -0.1 -1.1% 0.40 -0.25 0.0313
RBC (xlﬂai'pl) 474 4 5.4 -1.1% 33.1 -0.16 0.0251
WBC (xll):fpl) 527 22 4.1% 18.4 0.12 0.3808
PLT (x10'/ul) 23.9 0.7 2.8% 42 -0.16 0.1024

90%RCV (reference change value) represents physiologically allowable level of changes in test results,
which was calculated from within-individual coefficient of variation (CV) reported [10] (see main text).
Observed difference (A) was compared with 90%RCV as RCV ratio to interpret physiological implication

of the changes in test results.

Bold fonts indicate values that were statistically significant.
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DR EMGET B 72012, WEHL 7KK/ KB H A
EA KIS & 2 H B R KR/ R AT A S A Wi
R OB, KFEAAWAIZ X BRIV ZE TN 5.
ABFFETIZAKHE/ e A7 A & AT B K DB X
0, o h OB AR M A L AR AT IS 2L
RO, b BN AP A AL OFHN O b
DTEERTHEI Zh o7, T2, MERSPO:
DY EE DA ZRRT LR DBD LN
720 AFFRORA & LT L 728K DO KFEIRE
A3K05ppm E VDT, WIHEZRRR 2K E T B 12
KRB 2 LT 72RK/ R A A R %2
WRENR & ) RITB OB LETH 5.

&

B

KRBT A GH KR DRAENE, HAEZ 4

WANE TR Lz, RelIMiIh, ARE%E
LI & B CIEHHPAMNICH D, COAHIUYIH]
TEM R EALZ R L72HH b He/COARNUY [ T IE
WAL L72HH 23 - 72,

FlmER OFER

ARBFZE T O PIR264E KR % < pE SE MRS A
FEHFE M S ORINFETH B [PHE - D YF
2B B RFISHBANHZE] X0 frbh, FHB
L OIEH ORHR TN S AL %0,

AT 1255 7 ] H A IR K R A W24 2%
K& (BHEB2017) TREL.

#x4 Between-regimen differences of post-pre changes in major parameters

Between
I:;_r;::g'& ui;rifﬁﬁl' in d::l{:'t:tﬁ:e 90%RCY  RCV ratio ';'\‘I‘I‘:::n':;
r{lngll'::'; Hizjfc[c_:ga (é/Mean) o L fes
by CO2 |(3)
Hight  (cm) 164.7 -0.02 0.00% 0.9515
Weight (kg) 62.6 -0.02 0L00%, 0.2536
BPs (mmHg) 127.3 -4.1 -3.20% 0.1086
BSd (mmHg) 799 -1.5 -1.90% 0.1627
Heart Rate (bpm) 732 34 4.60% 0.0499
SPO: (%) 98.1 -0.27 -0.30% 0.1963
jl'I‘IJET)”“' B 7.1 25 35.40% 0.1417
T. Protein (g/dL) 7.2 0.06 0.80% 0.44 0.13 0.2502
AST (U/L) 231 -0.3 -1.40% 5.11 -0.06 0.2935
T-Bil (mg/dL) 0.72 0.13 18.00% 0.35 0.37 0.0286
r-GTP  (U/L) 333 19 5.60% 11.2 0.17 0.3298
ChE (U/L) 3543 6.4 1.80% 50.3 0.13 0.1444
CK (U/L) 117.7 23 2.00% 39.7 0.06 0.2238
CK-MB (U/L) 36 0.22 6.10% 1.63 0.13 0.2171
UN (mg/dL) 13.7 -0.7 -5.10% 451 -0.16 0.1022
C“‘“i“i“(em SHIL 0.74 0.02 2.90% 0.08 0.28 0.0607
Uric Acid (mg/dL) 5.2 -0.03 -0.70% .58 -0.06 0.4829
CRP  (mg/dL) 0.047 0 -11.90% 0.05 0.1 0.4185
Na* (mmaol/L) 140.5 -0.3 -0.20% 1.73 -0.2 0.2414
K*  (mmol/L) 43 0 -0.50% 0.39 -0.06 0.4284
Ca (mg/dL) 9.5 0.1 0.90% 0.4 0.21 0.1852
RBC  (x10%ul) 4744 6.8 1.40% 33.1 0.21 0.0657
WBC  (x10%pul) 527 1.9 3.50% 18.4 0.1 0.2833
PLT  (x10%pl) 239 0.8 3.40% 42 0.19 0.0540

90%RCV (reference change value) represents physiologically allowable level of changes in test results,
which was calculated from within-individual coefficient of variation (CV) reported [10] (see main text).
Observed difference (A) was compared with 90%RCV as RCV ratio to interpret physiological implication

of the changes in test results.

Bold fonts indicate values that were statistically significant.
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SUMMARY

Background : Recently, it has been shown that
hydrogen gas has a strong antioxidant effect.
Therefore, molecular hydrogen is drawing
attention as a new therapeutic strategy against
tissue damage caused by peroxides in post-
ischemic reperfusion injury.

Methods : In the present study, we investigated
the effect of consuming 1000 ml/day of either
carbonated water (CO:z-water) or hydrogen-
molecule-added carbonated water (Hz/COz-water)
for 26 days on physiological and laboratory
parameters. Thirty-nine healthy volunteers were
recruited and put on either of the water regimens
using a cross-over design with 31-day washout
period.

Results : Among physiological parameters, SPO2
significantly increased by 0.43% after drinking
COz-water, whereas after drinking H2/COz-water,
systolic and diastolic blood pressure decreased
significantly by 5.2 and 2.8 mmHg, respectively,
and H2 concentrations in end-expiratory air
increased by 38% although statistically not
significant. As for the biochemical and blood cell

parameters, by the COz2-water regimen, total
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bilirubin, y -GTP, cholinesterase, CK-MB, Ca,
erythrocyte and platelet counts significantly
decreased (P<0.01). However, the differences
were all found small when compared to the
allowable limit of within-individual variation of
each parameter, called reference change value
(RCV). Whereas by the H2/CO2-water regimen,
y -GTP and CK-MB significantly decreased
(P<0.01), but the differences were again within
the RCV, and thus regarded as not clinically
significant. Comparison of differences between the
two regimens showed that only heart rate and
total bilirubin were significantly higher by the

H2/COz2 regimen, but of minor degree.

Conclusion : Reduction of blood pressures
observed in the H2/COz2-water regimen may
represent an antioxidant effect of hydrogen
molecule in water, although an additional trial by
increasing H2 concentration and/or longer drinking
period is required to fortify the finding. As for the
influences on other physiological and laboratory
parameters, statistical differences were observed
in several parameters by either of the regimens.
However, in comparison to the RCV, the changes
were within physiological ranges, and thus there
was no safety concern in drinking either of the

water preparations.



