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Studies on Sulfur Springs

(7) Effect of the Sulfur Water on Antibiotics: Studies on
Oxygen Consumption of _Staphylococci under the
Presence of Antibiotics and Hydrogen Sulfide

Tomihiko NAKAIMA
Department of Internal Medicine, Faculty of Medicine, Shinshu University
(Director : Prof. Y. Oshima)

In the previous papers the author reported that the thermal waters of Kamiyamadz}

Hot Spring, simple sulfur spring, had a promoting effect on the activities of antibiotics

both in vitro and in vivo.

By using Warburg’s apparatus, suppression of oxygen consumption of staphylococci aurei

(Terashima strain) by antibiotics, such as Aureomycin, Terramycin, Chloramphenicol or

Streptomycin, proved to be promoted by the addition of hydrogen sulfide. Similar results

were obtained with the thermal water of Kamiyamada Hot'Spring.

Concerning Penicillin, no promoting effect of its antibiotic activity on staphylococci

was proved under the same condition. -
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Table A. Contents of Main Chamber

I T o v v
Bacterial suspension 0.5 0.5 0.5 0 0.5
HsS solution 0.5 0 0.5 0.5 0
Antibiotic solution 0.5 0.5 0 0 0
Normal saline 0 0.5 0.5 1.0 1.0
Phosphate buffer sol. 0.5 0.5 0.5 0.5 0.5

v, twnwAEFy, AP b=A ¥ it 10,
20, 50, 1007/c.c., ~= 5 ¥ 21310, 20, 50, 10084{r/cc
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Table 1. '

Effect of Aureomycin on Op-consumption of
staphylo-cocci (Terashima strain)

“hour 10T/cc 207/cc 50r/ec 1007/cc C(()%Ol

1 13.2 10.2 9.2 8.2 15.4
2 26.5 21.7 - 14.4 9.2 27.7
3 38.4 30.7 16.1 8.7 39.1
4 50.3 40.9 19.5 7.7 54.3
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Table 1I

3

Effect of Aureomiycin and/or HoS on Qgy-con-
sumption of staphylo-cocci (Terashima strain)

hour a b c k
17 9.6 10.7 13.1 15.4
2 189 21.6 25,0 27.6
3 26,7 30.2 36.5 39.3
4 37.1 40.3 51.7 54.8
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a: Oa-consumption of staphylo-cocci with A, M.
(207 [cc) and HaS
b: Oy-consumption of staphylo-cocci with A, M.

S0y

(20r/cc)

¢: Qg-consumption of staphylo-cocei with HaS
k: Og-consumption of staphylo cocci (control)
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Taple III

Effect of Terramycin on Oy-consumption of
staphylo-cocci (Terashima strain)

hour 107/cc  207/cc  507/cc k
1 13.5 11.6 9.2 15.4
2 24.3 21.3 13.2 28.8
3 37.9 29.8 14.4 38.4
4 51.3 40.7 18.3 54,2

4
{ hour)

(BD ZHh: RIVEORIVICRT M, AM

FRA EE OB R R Uice Bt 4 MR € B
D SHHRBER D F o B FANYER 54 5 BIHE + HoS i3

Table IV

Effect of Terramycin andf/or H,S on Oy-consum-
ption ‘of staphylacocci (Terashimastrain)

hour a b c k
1 9.5 11.1 12.9 15.1
2 18.4 21,5 24.8 27.7
3 26,0 29.8 36.1 38.4
4 36.1 40.9 51.1 54.5
a: Oy-consumption of staphylo-cocci with T, M.
(207/cc) and HaS
b: Oy-consumption of staphylo-cocci with T. M.
(207 /cc) ‘
¢: Og-consumption of staphylo-cocci with H,S
k: Oy-consumption of staphylo-cocci (contral)
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Table V.
Effect of Terramycin and/or thermal waters

of Kamiyamada on Oa-consumption of staphylo-
cocci (Terashima strain)

hour a b c k
1 9.6 11.2 12.8 15.1
2 18,5 21.1 24.5 27.1
3 261 29.6 36.3 39.0
4 37.0 40,1 51.3 54.8
a: Oy-consumption of staphylo-cocei with T, M.
(207/cc) and thermal waters of Kamiya-
mada )
b+ Op-consumption of staphylo-cocei with T M.
(20rfcc)
¢+ Og-consumption of staphylo-cocci with ther-
mal waters of Kamiyamada
k: Op-consumption of staphylo-cocci (control)
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Table VI

Effect ‘of Chloromycetin on Oy-consumption of
staphylo-cocci (Terashima strain)

hour - 107/cc 207[/cc 507[/cc 1007[cc k

1 14.1 - 11.5 9.2 8.8 15.4
2 26.4 23.0 12.1 8.8 27.7
3 37,7 34.5 14.9 8.2 39.0
5 52.9 46.0 19.5 6.9 543
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Table VIO '

Effect of Chloromycetin and/or HyS on Op-
consumption of staphylo-cocci( Terashima strain)

hour a b c k
1 9.6 11.6 12,9 15.6
2 18.0 21.9 247 275
3 3.8 34.9 36.9 30.4
4 42,9 46.1 51.7 55.0

a: Og-consumption of staphlo-coccl with C.M.
(20r/cc) and HsS

b Oa-consumption of staphylo-cocci with C, M.
(207 [ce)

¢: Op-consumption of staphylo-cocci with HaS

k: Og-consumption of staphylo-cocci (control)
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Table VIII

Effect of Streptomycin on Og-consumption of
staphylo-cocci .(Terashima strain)

hour 10r/cc 207/cc 50T/ce 1007/cc - k

1 14.6 12.8 8.1 8.2 15.1
2 22.3 21.1 13.8 10.3 26.7
3 30.4 28.1 17.2 9.2 40.3
4 41.0 37.1 20.7 7.7 55.4
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DOffie R LI,
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Table IX

Effect of Streptomychin and/or HgS on Og-con-
sumption of staphylo-cocci (Terashima strain)

hour a b c k
1 11.8 14,2 13.7 15.8 .
2 20,1 22.3 24,5 27.0
3 27.0 .30.4 36.4 39.5
4 36.2 39.8 51.0 54.6
a :‘ Og-Consumption of staphylo-cocci with 8. M.
(107 /ce) and HpS. ,
b: Og-consumption of staphylo-cocci with S. M, -
(104/ce)
¢ Op-consumption of staphylo-cocci with HoS

k: Og-consumption of staphylo-cocci (control)
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Table X
Effect of Streptomycin and/or thermal waters
of Kamiyamada on Og-consumption of staphylo-
cocci (Terashima strain)

hour a b c k
1 11.3 14.1 13.7 15.1
2 20.1 22,0 24.2 26.3
'3 27.0 - 29.6 35.7 38.9
4 35.5 39.1 50,2 54.1

a: Oy-consumption of staphylo-cocci with S. M.
(107/cc) and thermal waters of Kamiya-

mada
b+ Og-consumption of staphylo-cocci with S. M.
(107 /cc)

c: QOq-consumption of staphylo-cocci with ther~
mal waters of Kamiyamada
k: Og-consumption of staphylo-cocci (control)
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Table X1

Effect. of Penicillin on O-psconsumption of sta-
phylo-cocei (Terashima strain)

hour 10u/cc 20u/cc  50ufcc 100u/cc k

Table XI1
Effect of Penicillin and/or HaS on Q,-consump-
tion of staphylo-cocci (Terashima strain)

hour a b a’ b/ c k
1 12.8 12.6 11.9 12.3 13.3 15.4
2. 18.6 18,9 15.0 159 24.6 -27.2
3 . 27.5 27.0 20.3 19.8 36.4 39.0
4 35,9 35.0 22,7 22.6 48,2 52.6

1 12.8 12.9 10.1 10.1 15.2

2 18.7 15.5 9.5 5.7 ’27.9

3 27.4 20.0 13,1 10.7 ) 39.8

4 36.1 23.2 12.6 9.5 54.4
Mg, X K
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a: Og-consumption of staphylo-cocci with P, C,
(10u/cc) and HeS

b: Oa-consumption of staphylo-cocci with P, C,
(10u/ce)

c: Og-consumption of staphylo-cocci with HaS

a’ ; Og-consumption of staphylo-cocci with P. C,
(20u/cc) and HoS

b’ : QOy-consumtion of staphylo-cocci with P. C.
(20u/cc)

k: Oy-consumption of staphylo-cocci (contral)
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Table XIII

Effect of Penicillin and/or thermal waters of
Kamiyamada on Oy-consumption of staphylo-

- cocei (Terashima strain)

hour a ~ b c k
1 12.6 12,3  13.6 -15.3
2 18,9 19.0 24.7 27.8
3 27,1 268 3506 38.4
4 35,3 357 48.5 53.0

a: Og-consumption of staphylo-cocci with P. C.
(10u/ce) and thermal waters of IKamiya-
mada

b: Og-consumption of staphylo-cocci with P. C. -
(10u/cc)

c: Og-consumption of staphylo-cocci- with ther~
mal waters of Kamiyamada

Ie: -Og-consumption of staphylo-cocci (control)
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Balneologische Studien mit radioaktiven Isotopen (6 )
Einfluss der Wiederholung der Bider auf die Resorptionsfdhigkeit der Haut

‘ Yoshio OSHIMA .
Balneologisches Institut und 2te Medizinische Klinik der Universitfit Shinshu

Oshima, Satake, und Yokota hatten tlerexpcumontell nachgewiesen, dass die Wieder—

holung  der Bader in Kalzium Chlorid b(\zmhungswelec Natrinm Salfat Lésung withrend

ein oder zwei Wochen eine Hemmung auf die perkutane - Resorption der Kalzium-

bhezichungsweise Sulfationen hervorbringt.

Durch die Wiederholung der Bider in Natrium Chlorid oder Magnesium Chlorid

Lésung komnte der Verfasser auch nachweisen, dass diese Hemmung der Kalziumi-
Vonresorption durch die Haut nicht spezifisch stattfinden kann.
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