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JEXMRFAE) - g4 - R 8- hydroxy - 2 - deoxyguanosine (8- OHdAG) - ferric reduc -
ing ability of plasma/antioxidant power (FRAP) - natural killer (NK) MifadiiEZ & # i L
7z.

(R5R] AaBrepic, AR S - Pk - BEEROhAr o7 7/ IA MY FEIA S
YT AR IR LT AR, O - DP - RER - AT b Y o b o AESBYE
¥ - 1fiLi# FRAP (FRAP Trolox, FRAP 7 2 )L ¥ V%) - NK #llaiGtE A EErs R L 2. — 751
BET, VAS - (K& - kb 8- OHdGere 13X F L 7=, F£7-, THFIORERICOWT 2 M T
BN/ T, Ty r—FPRABCEBEEEF 7 I A MO FDIESHE
LARSY AR

[45] Zhons, 7732049 F - 22 M4y Fl O ARIZ & 2RIk X g
RoNAEVAINSOAMBRAICEEO LIS REMENT 5 LN TE, HICHREILE
Wi el EETEELONA E/2, /I 27 FOIE5 LD R
T AE D L EZ bR

X—TJ—K:F I 3IZ2bHYF, IZAMFYF, $OF AR, 4T A4 L, P, &
Wk 8- FuFL-2-FrF L7 Y (8-0HAG)

Abstract

Negative air ions have beneficial effect for a vital reaction. We examined anti - aging and health
promoting effects of mist sauna and nanomist sauna ( mist sauna with nano - size water polo
including negative ion) . Sixteen subjects (35 ~ 56 years, mean age 46.1 & 1.4years, 2 women
and 14 men) volunteered for this investigation providing informed consent. The investigation
was performed as a double - blind crossover study. Subjects were randomly assigned to the
Crossover study with mist and nanomist sauna for 10 days for each regimen. Before and after the
20 minutes/day sauna bathing for 10 days continuously, the physiological, biochemical and psy -
chological measurements were performed: body weight, blood pressure, heart rate, double prod -
uct ( systolic blood pressure X heart rate), blood and serum tests, urine 8- hydroxy - 2-
deoxyguanosine (8- OHAG), ferric reducing ability of plasma/antioxidant power (FRAP), natu -
ral killer - cell activity and questionnaires with visual analogue scale ( VAS). There was no
dropped out subject nor accident during this study. VAS, body weight and 8- OHdG were
decreased, and heart rate, DP, RBC, hemoglobin, FRAP (FRAP - trolox and FRAP - ascorbic acid)
and natural killer - cell activity were increased just after single or continuous 10 day's sauna
bathing. There is no significant difference between two groups. These data suggest that bal -
neotherapy with nanomist sauna and mist sauna is very useful for anti - aging and health promo -
tion.

Key words: nanomist sauna, mist sauna, sauna bathing, negative ion, antioxidant, balneotherapy,
8 - hydroxy - 2 - deoxyguanosine (8~ OHdG)
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£3 7/ 32 ABHIBOES
(*p<0.05 **p<001 ***p<0.001)
. N 188 1 [EE 10 1THEE0E
AeE | we & & ngors W T |ison| uenonn
*E ke 64.5622.17 | 64.29+2.15 sokk 64.30£2.18 | 64.11+2.16 ook NS
GRBR RS % 2052+124 | 1920123 ook 2123129 | 19.86:£1.23 Hokok NS
pH 5~8 588+0.15 588020 NS
IR B M E 1298 F mmHg 127134 |126.56+3448 NS 1249+29 | 1209+26 NS NS
HLRERHA M 84LLTF mmHg 81.7+27 784%+2.1 NS 829+27 77618 * NS
BR¥E 50~ 100 bpm 74933 85642 ok 7319434 80.6+3.1 ok NS
DP mmHg-bpm| 9543495 | 11095655 ok 9147:£494 | 9885468 * NS
VAS mm 44.1%47 40.6+53 NS 375:+32 37341 NS *
F IR PHEA00=9001 10/ 0| 4696208 | 4746102 * 465.1£11.1 | 4709 11.1 ok NS
ATRIUYE E % 42584074 | 42.83+078 NS 4211+086 | 4259+087 ok NS
~EYOEY SEI g/de 14212031 | 14384032 * 14142035 | 1430036 ok NS
[=]iik=3 - 3000~8900 /W 0 |5981.33422.6|6206.3:-465.0 * 5693.8:-386.2| 60438+419.9 ok NS
Neut 426~729 % 57.44215 | 5848194 NS 50.86£1.37 | 59.49+140 NS NS
Lympho 20.8~50.8 % 3382168 | 32.78%151 NS 3158130 | 3200125 NS NS
Mone 12~71 % 527+028 | 506+027 NS 5434021 | 5394025 NS NS
Eosino 0.0~74 % 2894092 | 299+1.04 NS 259+063 | 254+063 NS NS
Baso 0.0~19 % 0.58+0.08 | 060=+0.10 NS 083+029 | 059+007 NS NS
iR 15.0~35.0 | x10%/y o] 2546:£1.30 | 26.56+1.33 ok 2561157 | 26.59+165 Hobok NS
Fe —%%8— ue/dé | 91694854 | 9306835 NS 8325830 | 8344866 NS NS
ol B 1t 8 55~139 mg/dé 942:£24 | 94.813%22 NS 90.125+3.4 | 94.125+22 NS NS
RE 69T mg/dé 556024 | 563024 ok 558+0.19 563+02 NS NS
“wEs 6.5~82 g/d¢ 729+010 | 746+0.10 *k 7.23+008 | 735009 * NS
FILTZ 3.8~4.8 g/dl 445+006 | 457+006 * 438006 | 450006 sk NS
BEYLEY 0~1.3 mg/de 078006 | 0.80%+0.06 NS 074+006 | 0.76+007 NS NS
AST 30LLF /8 220£1.7 22618 NS 208+16 212417 NS NS
ALT 30LLF /8 222423 227424 * 20522 20.6:£2.3 NS NS
y -GTP 5051 F /e 406+53 416+54 * 411459 411460 NS NS
LDH 80~254 /e 174348 | 177654 NS 161839 | 165948 NS *
IEFE5—t 30~140 /e 67.8+36 67.8+35 NS 683+36 68.5+33 NS NS
ALP 100~ 340 U/ 2142+124 | 2160121 NS 2173143 | 217.6+133 NS NS
LB 4~16 mg/dé 9410 8908 NS 8.7:£08 8.6:£0.5 NS NS
T-CHO 150~219 mg/d¢ 2004+77 | 2056+84 K 1921466 | 196.7%71 ok *
HDL-C 40Ll £ mg/dé 57.4+29 588429 ok 543425 55.3+26 ok NS
LDL-C 119LLF mg/dé 1239478 | 1271481 *k 1184469 | 1223+71 ok NS
TG 35~175 mg/de | 1557290 | 142.8+29.1 NS 15124290 | 149.4280 NS NS
BUN 7~22 mg/df 127+08 12808 NS 12706 129406 NS NS
CRE —%«%é—gﬁ%— me/dd | 076004 | 0.78+0.04 NS 081003 | 079+0.03 NS NS
Na 135~155 mEq/2 | 139.8+05 | 139.8:£05 NS 140105 | 140604 * NS
K 35~55 mEq/ | 4214008 | 419007 NS 416+006 | 4224005 NS NS
[e] 98~ 107 mEa/L 1039404 | 104204 NS 103406 | 1040£05 ok NS
Ca 8.4~10.2 mg/df 914008 | 9.28+008 ok 906+006 | 919+005 ook NS
CPK %% W/e | 1565700 | 162.3269.7 - 90877 | 93779 - NS
FRAP woicrttt p mol/2 | 3.828:-0.855 | 2.555+0.384 * 4.646--0461 | 4043+0559 NS NS
FRAP 7zant-man U mol/2 | 4043::0909 | 2.691+0.411 * 5.343+0522 | 4626+0.619 NS NS
NKRREIE10:1 8.9~29.5 N 20.25+3.69 21.46:£3.91 NS
NK#RRRE 1201 17.1~487 31.68+546 32.98+5.19 NS
FR th 8OHAG(CREHIE i) 0~16.4 ng/mg-cre| 9241069 8.34£0.50 *
PRYPBOHdG U mam) | 48~236 | ng/kg/hr | 899::086 8694105 NS
R 80HdGan 1~265 ng/ml 938152 7.26£1.17 NS
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Fd4 TR ARHI RO A
(¥p <005 **p<001 **F*p<0.001)

5 " [ELE 1HE 10B H 108H [1BBtI0BE
S Wi i & wkonk] # | ok sno

*E ke 64.33::2.33 | 6403221 ook 64.18£2.24 | 6388223 ook NS

RiRRE % 2046+1.30 | 19.34+126 Hokok 21074122 | 19.71+1.17 AHokok NS

pH 5~8 5754021 5.75+0.21 NS

UNHB A M 129AF mmHg 1276:£30 | 127840 NS 1241425 | 1208%33 NS NS

PRIRHA M 84LLF mmHg 82129 80627 NS 829422 778+22 * NS
BR3E 50~100 bpm 80.7+3.2 85.9+33 NS 746432 796433 Hok *

DP mmHg-bpm| 9728531 | 11111:£755 ok 8993394 | 9114::501 NS NS

VAS mm 36.9+34 353+4.2 NS 34533 31.8:£40 NS NS

b ik 251 10'/p 0| 4668104 | 477.1%10.0 Aok 470997 | 47314109 NS NS

ATRYuk ég % 4258075 | 43.08:£073 ok 4268073 | 42.79:+0.78 NS NS

AESOEY %g{ g/dé 1419031 | 1449031 ok 14232030 | 14.36£0.32 NS NS
=ik 3 3000~ 8900 /U@ |6256.3:-355.1|6587.5£4136 * 5550.0+313.0{5950.0+379.1 ok *
Neut 426~729 % 60.37+213 | 60604220 NS 5838163 | 5824+177 NS NS
Lympho 208~508 % 31.98+183 | 31.84+194 NS 33851.39 | 33.09%1.59 NS NS
Mono 12~77 % 5094025 | 496023 NS 488026 | 520021 NS NS
Eosino 00~74 % 209+036 | 208+040 NS 230039 | 2214042 NS NS
Baso 0.0~1.9 % 0.48+007 | 051005 NS 0.59+0.08 | 0.640.08 NS NS
iy 150~350 | x10%/p o] 25014144 | 2590148 *k 2603163 | 26.623+1.64 * NS

Fe %%;gg:}ég Ue/de | 1013£118 | 10112115 NS 78271 80.0%+7.6 NS NS

i B . 55~139 mg/df 90429 983+27 *k 94.0:£37 97.0::2.1 NS NS
Rk 6.9 TF me/dé 541020 | 551x021 e 5414020 | 5512021 NS NS
BER 6.5~8.2 g/d0 7.284+008 | 748+009 ok 7354007 | 745007 NS NS
FILTS 38~48 g/d? 4434005 | 459--006 ok 445+005 | 446+005 NS NS
By 0~13 mg/d? 0.79+007 | 083007 * 071007 | 073+007 NS NS
AST 30LLF /e 23926 23725 NS 21416 21616 NS NS

ALT 30BLF /e 239427 244+28 NS 218+24 223425 NS NS

y -GTP 5060 F /e 442475 456+7.8 ok 430467 434%638 NS NS
LDH 80~254 /¢ 1754443 1754+43 NS 164.1+44 167743 * *
MmFFIS—H 30~ 140 /e 67.3+3.4 67.8+34 NS 69.6+4.1 68.93.9 NS NS
ALP 100~ 340 w/e 21454120 | 2178+118 NS 2162133 | 2181+135 NS NS

5E 4~16 mg/d¢ 9.1+07 92+07 NS 93+06 83+06 * NS
T-CHO 150~219 me/d¢ 2027475 | 207.8+83 ok 1960+7.1 | 2001£72 ok *
HDL-C 401, £ mg/dé 585128 59929 ok 56.1+2.4 57.1%1.0 * NS
LDL-C T9RLF me/dé 1236481 | 127484 ok 121.8+69 | 1260£69 ok NS

TG 35~175 mg/dé | 1630366 | 163.1:£402 NS 1404199 | 132.5+185 NS NS

BUN 1~22 mg/d¢ 12.8+07 129407 NS 134+08 134408 NS NS

CRE —%ﬁé—gﬁ—-% mg/d¢ | 0784003 | 0784003 NS 0804003 | 078003 NS NS

Na 135~155 mEq/Q | 1398+05 | 1398+04 NS 1403+05 | 1408+04 NS NS

K 35~55 mEq/@ | 4.224006 | 4.16+006 NS 418006 | 4.18005 NS NS

[¢] 98~107 mEq/2 | 1040+05 | 104205 NS 1037406 | 1042:£05 NS NS

Ca 8.4~102 me/dé 9.13+005 | 928005 ko 910007 | 9.26-:0.08 ok NS

CPK —%%%%—%‘g— U/2 | 117.9+180 | 122.1+185 ook 88564 | 911466 ok *
FRAP oottt u mol/ | 3.4162£0.308 | 2.4790.169 ok 5.0660.600 | 4.819--0.806 NS *
FRAP 7zaneoman u mol/R | 3.597:£0.327 | 2.608+0.180 ok 58610718 | 55190897 NS *
NK$BIREME10:1 89~295 N 20.49+332 22234400 NS
NK#ll B35 1201 17.1~48.7 ' 32.95+4.71 33.94+4.98 NS
BRHI8OHGEREREM)| 0~164  [ng/mg-cre| 9.79:£097 8.43:0.70 *
RPBOHAGUEm®m) | 48~236 | ng/ke/hr | 9994121 807101 NS
RP80HdIGan 1~265 ng/ml | 10.89+1862 716123 NS
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8. FRAP

F I AT FIEABEICHRABED
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2.69 £ 0.41 4 mol/L, p < 0.05. 10 HHI25.34 =
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FRAP Trolox (1 HH23.83+0.86 25 2.56 &=
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F /7 IZ MY, 1 HEABRIZHNR10
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¥¥12 13 ng/mg-cre L F D IEH &4 3 4%
(14.20 + 0.58 2 5 11.03 = 0.52ng/mg-cre “\)
& 9 ng/mg-cre Bl LD 74 (11.50 = 1.00 » 5
9.71 = 0.52 ng/mg-cre ) XEBTETHRS
nr-.
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52146 =391 % BREEA L) (ZEEREINL,
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519 %A AR L) IBREEML .
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