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An Experimental Study -on the Stimulating
Effect of Physical and Chemical Properties of
Thermal Waters upon Hypodermic Connective
Tissue

2)  Gffect of the Precident Application of Basic or Acid
Dyes on the Skin of the Bathed Mice

Gen-ichiro OGUCHI _
Department of Internal Medicine and Balneological Institute,
Faculty of Medicine, Shinshu University
(Director : Y. Oshima)

In the first report the author ohserved that the stimulatin'gweffect of thermal waters
corresponded to the amount of. ionic substances penetrated through the skin into the
body during bathing. Phagocytosis of histiocytic cells in the subcutaneous connective
tissue of the bathed mice was investigated here again. Basic or acid dyes (1% methylen
blue, 195 neutral red, and 1% trypan blue) were applied to the skin of the mice before
bathing and then mices were bathed under the same bath conditions as in the previous

~.report, and the following results were obtained; 1) Phagocytosis after serial thermal
baths in N/100 solution of hydrochloric acid was promoted by the ai)plication of basic
or acid dyes without regard to the addition of hydrdgen sulfide in the bath water.
2) In the case of the baths in N/100 solution of sulfuric acid application of basic dyes
3) In the cases of the serial thermal baths in N/100
calcium sulfate or sodium hydroxide and in plain water, no

increased the phagocytosis.
sc;lutions of sodium sulfate,
significant difference was shown between the stimulating effects of the applications of
basic dyes and of acid dyes..
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N/100 BifEF + v v (NagSOn  (pHea. 5.0)
calN /300 i s A~ 8 (CaS0g) 1 (pH. 52)

N/100 %F i v - & (NaOH) n (pH. 1L8)

koE K (H. 6.0)

ALk LT

19 Methylenblue ¥y (HE3H)

125 Neutralred ¥y (GEHHD

19 Tnypanblue ¥5% (& 1)

Wy, kEHPkIZ, BEbkSEE 20~30me/l DIRREE
T, RMREOEREYEEEL L.

(52 B% RC 40
1) wige UC, &by, SEABOTHRER
a5 o LI0H BB R TR OBIREY R DI,

AFU yEREOES 113400083
kSRR O B & 1.0530.003
Y A vFOES 1.16 4-0,0031

©, JEATREYETE O XA 1095 & bHig L C, e
LVZHE0 by, 37 2\ 5 BRI R TR
HEAIC X B I, TERFEAL, B FHETRE
HREERC LR, AR, S fehols.

(2] HSpEEIEThS, A7 L AR
WMBET L a0, FERERE Ll Eom ¢

N/100 # B (HCD %3 (pH, 200 ° %2%
N/100 Fff B2 (HpSOw) 1 (pH. 2.00
a1 sk 1% 29 v vy EREETBERG
@
N/100 N/100 N/100 N/100 N/100 -
Kontrol |\ " per | 1,80, | NaySO, | CaSo, | Naom |7 K
1.17 1.16 1.58 1.28 1.23 1.18 1.24
1.15 1.22 1.55 1.27 130 1.21 1.22
1.06 1,18 1.54 1.25 1.25 1.21 - 1.28
1.08 1.17 1.61 1.28 1.24 1.20 1.25
1.16 1.20 1.53 1.24 1.27 118 1.20
1.16 1.58 1.30. 1.24 1.21 1.28
5 . 1.13 1.19 1.57 1.27 1.26 1.20 1.24
e - 4+0.0083-| +0.0040 | 00046 | 400023 | +0.0044 | +0.0027 | +0.0029
oA m o= | 0043 0.022 0.024 0,012 0.023 0014 |.  0.015
AR S s o or P — az
// mﬁ?’?"fﬁ + 3 %o +10.2/5 + 9 Jo » '0 - S.BA 5 %o 0
' el 5.394 o % | 41159 | A %
113 %K + 5324 | +30.72 | +1239 | +115% | 4+ 6.1% | + 9.7
X g —— os A o a, i Ros a.
T + 8125 | 442722 | 41542 | +145% | + 90% | +12.7%
= e e B R CD) ik NE>) q[D) (b
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a) EREDOFRIIE

HS0,>CaS0,>»>Na,80,, HCI,. Jkigsk, NaOH, .

SHRE, kb HCUREEEIRHEE Ly BN 7o
<y BiftkFE, EHEEHBATILRD L, 187
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NaoSO4 ¥, NaOH ¥, KEkigel, HR
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CaS0, FEE 1092, OEMHILEEDEEZRLT
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o T, ETRBTIOWE S, 271 Y HBHOR
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-2l 1 % 2 ¥ v v E BB AT LR RS
(HS-++++20~30mg/1)
ooy | 200 | Nj10 | Nj100 | Nj1oo | NjL00 :
ntro HCl | HaS0. | NasSOy | CaSO, | Naom | % E K
117 132 1.18 125 1.09 115
el 1.26 125 1.18 118 111 114
2 1.17 131 1.16 127 111 113
\ 1.20 1.28 it | 12 111 113
%. 1.11 1.32 1.10 1,27 1.14 1,11
119 1.29 1.23 1.14 117 .
2 . 113 118 1.30 115 1.25 1.12 114
, ‘ ‘ 4+0.0083 | 40,0020 | 400048 | 400078 | 40008 | £0.0034 | -£0.0017
oW gy = 0.043 0.015 0.025 0.035 0.036 0.018 0.009
o —
: +113% {1 + 572 | 4+ 3 ¢ + 5 %
TR BT % % % % + + B
b o, o’ o, 74 — o, N az
15 7K + 4dss | +150% | 7 g6 | +106% 082 | + 0.8%
// al a, , . 54
i 4+ 63% | +181g6 | + A5z | +136% | + 18% | + 36%
. atLs S R e 072% | — 66% | — 8.0%
. £ ¢ ¢ b D CiY] ¢
BRMHE g S T S S RO S B S S B S T
' (K i3 Kontrol / g, N/100 S EEHEARKR
HAE Ll oh R R ORA KRR
ooy | N200 | Nj1o0 | Njioo | Njioo | Nji00
ontro HC H,S0, | NaSO, | CaS0, | Neom |7% K
1.08 117 - 1.49 1.22 1.32 1.20 1.30
1.05 117 157 1.27 1.30 1.19 1.34
1.02 1.14 1.44 1.26 1.30 1.18 1.35
1.05 1.16 145 1.23 1.30 1.21 145
1.04 1.07 146 124 128 118 133
I 1 1.34
1.05 116 1.48 1.245 131 119 135
o8 | £0.008 | +00021| +0.0099 | +0.0047 | 00010 | +4:0.0026 | =0.0112
Mo o | o0M | ool 0.047 0.021 0.01 0012 | 0.05
jﬁ/iﬁﬂ/%”;/ — 41w | + 4% = + + + 56% | +11.5%
05 7ok 11047 | +409% | +18 96 | 424756 | +133% | +285%
— + Bdes | +8452 | +127% | +19 2 | + 81z | +22.79%
s K e ' ' * A 7
e =E “ ¢ G Y ¢ (+> G
BEMEE vl A | D | & | A | | @ | @

(K ~ S N/ 100 - HRHEA F0E)
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1 5T TR TSRS

;LR
(HyS---20~30mg/l &4
contray | N0 N/100 | N/100 | Nj100 | N/100 )
ontrol | "y | H,50, | NasSO. | CaS0; | Naom | 7K E K
117 1,37 1.16 1.35 1.06 118
S 112 1.35 117 131 1.08 113
A 119 130 113 | 129 111 116
;ﬁ‘ 1.17 1.26 1.15 1.33 1.12 1.15
Z,ﬁ 120 1.35 1.20 134 109 1.16
117
" 1.05 117 1.33 116 132 1.09 116
¥ - £ 1 L0003 | 400057 | +0.0065| +0.0044 | 00049 | 00053 | =£0.003
0.014 0.027 0.029 0.02 0.022 0.024 0.016
419 | +108% | +8 % + +11 % + +
+1149 | +26695 | +10425 | +25.79% o +104%
+6.32% | +20.9% +5.42 + e 4542
/ o . a, N o,
_—Fans + 1 9| —101%" | —~64% + —84% | -1 %
= €D ¢ G (€ D) ¢ ¢
BREEE gy b | @ | ad | d | ap |
(K »~ Kontrol /14, RERRIMAEIRHETD
BwEHE 1Y S vERERGRRE
Konrgg | 2100 | /100 N/100 | N/100 | N/100 o
ontro HCI H,S0, | NaaSO4 | CaSO, | NaoH -| 7K K
1.16 145 140 1.30 111 1.27 115
116 1.33 1.37 133 1.16 1.27 119
113 1.29 1.35 134 116 1.26 1.07
114 134 1.35 140° 1.09 1.29 1.19
116 144 141 132 114 1.27 115
118 1.39 1.36 112 1.22
: ) 1.16 1.38 1.38 134 113 1.26 . 115
S o# fH | 400031 | 400143 | 00046 | 40008 | +£0005 | 00042 | =0.0096
o o= 0.017 0.064 0.024 0.036 |  0.026 0,022 0.043
/ﬁ’/ﬁ/m 46 % | 421095 | — 4 % | +55% | ~187% | & ~5 2%
P . N
' ,//Kr*/:m K +10 % | 419 % | +185% | ~25% +8.6% *
,»///—“ . ! A . , ' A 74
11 oK 42549 | 425495 | +218% | +27% | % 1362
£ ) “o G CID) ) ) “b
5t e - ;
BRMEE pw| () | (x | @ | @D | an | ap | b

CK o~ Kontrol 7 i, N/100 ATTA S )
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Ho® 1 b ERRRGESTHLRERG
(HuS-+---20~30mg/1 &)

Kontrog | N/200 | N0 | Njoo | wpoo | owjpeo |
ontro HCl | H,S0; | NaySOt | Cas0, | Nsom | X EXK

124 116 1.01 121 112 1.00.

132 113 1.03 121 1.09 1.05

124 117 1.08 120 113 1.07

121 117 1.06 115 112 1.08

1.26 1.20 1,06 114 1.10 1.03

124 1.14 111

: 116 1.25 118 1.05 119 112 1.07
oML 400031 | 40008 | +00114 | £0.0056 | 00048 | 40,0082 | 0,004
m o o = 0.017 0.037 0.051 | 0025 0.0251 0017 0.023
_,///;?u‘f‘ % 7 +17.99 — 4 2 — 549 ~+ 4 — 3.6%
‘ — . 2 _ az 5o - ar _ o
Wk - 76% | 4+ 17 0425 | + 2.5% 349 762
s K + + 729 | — 45% | + 812 | — 279
-_/_/:_/_:ZE%_/@;_ - 94z | —14425 | —21625 | + 03% * — 6.92

= e = : +d +) (=) ¢ C+). (+)

B HUE B GO L Ed A | &Y ] @ ]

(K o Kontrol /g, N/100 #BBRIA L M6

T EASEEE R ok gD,

a) FRFE e .
HCI>>CaS0y, HyS0,, Kontrol=NaOH
=AiEk, NasSoy ‘

EEAROBE + Hh~5 r, HCIEIREO TER D&
BOMEILON, PR SHRE DA Li1En
Toboe

b B R < g5 &, ﬂ!ﬁéﬁﬁ@iﬁ%,, K

BOEN 7o\ DB KESC,

Ha SO, ¥8¥ENS, NawSO, WA,
CaSO, 5Wers,  NaOH ¥ais
THEFEOE L 20, HCl R0, 17.9%Ch

Do .

©) BbAREET X BN, FHCE Sivies,
HO Pae T, 022 D BRI B 2 B EE S h
el 23, ABOWARIZR BRI T T %,

(8 J FHRT oW, YR RO 2 LT

e b TEROMME OB L E AL TR % (E5
kl

IKIEARE,

2 F U R - Mob, AL - N,
B Y S HHE  TD BRI RIO
BET - HaS » Wi 5,

2) FEAZSAITE

Tob %5 1162 M.b 75 L1324 B 5 LIOSNr 3
#5105 '
b) HCI ety _

T.b %75 1.38>T.b %7 (HaS) 1.257>M.b 35119,
Mb &1 (HeS) 1182Nr 875 (H.S) 117, Nr
A5 (HaS) 116> 4185 10888 (1,S) 1.06
c) HeSO, I

M.b %75 1.57>Nur ¥ 51482 48 3275 144>Tb %
i 138> Nur %75 (HaS) 1332 M.b ¥ (H2S) 1.30
>4E8AE (HpS) 1232 Tob 3 (HaS) 1.18

d) NapS0, WEHin

T.b ¥ 134> 85, M.b %75 1.27=Nir g,mfm 25
/Nr BeAi (HeS) 1,16=Mb #fg (HeS) 1.15
=4 B A5 (HeS) 111> Tb %75 (HJS) 1.05

e) CaSO, FEIE

N 3 (HoS) 132248 %76, Nur %ofg 1.312M.b
%745 1262 M.b ¥ 7 (HaS) 12524 %75 (HaS),
T.b #:75 (HaS) 1.19>T b %7F 1.13 ’
) NaOH #kis

AR, T.b %o 1.263>M.b B 1.20

=Nur % 119> 48545 (H2S)1.13, Mub % (HaS)
Tub %75 (HaS) 1122Nor 277 (H,S) 1.09

£ KiEKiE
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N.r %75 L35> Mb ¥ 75 12448 e A 121 >N 3%
#5 (HsS) 116=T.b ¥ofy 1.152M.b ¥75 (HoS) 1.14
28T (HeS) L11>Tb B (HaS) 1.07
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