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2. Nach Beschallung wit 2000 Hz und 7140 db withvend 4-6 b

a) Verhalien von Kalium. Am auffallendsten ist der un-
gefdhr dreifache Anstieg des Kaliumgehalts in der zweiten
Windung der vestibuldren Perilymphe, das heisst in Hohe
der Tonperzeption, wihrend die Kaliumwerte weder in der
ersten, dritten und vierten vestibuldren Windung noch in
einer der tympanalen Windungen nennenswerte Anderun-
gen erfahren.

Dieser auffallende Unterschied kommt mit K-42 nicht
zur Darstellung.

Der totale Kaliumgehalt der Endolymphe wie der
K-42-Austauschwert nehmen in der zweiten Windung
leicht ab (15-20%,), wihrend in den tibrigen Windungen
keine Verdinderungen zu erkennen sind.

b) Verhalten von Natrium. Der Natriumgehalt nimmt in
beiden Perilymphriumen nach Beschallung leicht zu,
apikal stirker als basal, Wesentlich ausgesprochener sieht
man diese Zunahme in den Na-24-Austauschwerten, und
zwar sowohl in der Peri- wie in der Endolymphe (durch-
schnittlich um 159%, in der 1. Windung, um 20-409, in der
2. Windung, 40609, in der 3. und {iber 60% in der 4. Win-
dung).

Die tibrigen Partien der Cochlea, die Basalmembran und
die kndcherne Kappe zeigen gleichgerichtete Verdnde-
rungen mit Ausnahme der Stria vascularis, deren Na-24-
Austauschwerte selbst abnehmen.

Folgerungen. Trotz der Diffusionsmoglichkeiten ergeben
sich erstaunlich grosse Unterschiede einerseits zwischen
der tympanalen und vestibuliren Perilymphe, anderer-
seits zwischen den verschiedenen Windungen. Dieser Be-
fund, erhoben im Ruhezustand, wird nach Einton-Reizung
noch augenfilliger,

Da nach histologischen Befunden Téne von 2000 Hz in
der zweiten Windung perzeptiert werden, finden die che-
mischen Verdnderungen in der zweiten Windung nach
Ertaubung eine Erklarung.

Ausserdem scheinen sowohl die héheren Kaliumwerte
in der vestibulidren Perilymphe, die in der Basalwindung
besonders hervortreten, wie auch ihr deutlich erhohter
Kaliumgehalt in der zweiten Windung nach Beschallung
ein Hinweis zu sein, dass die Reissnersche Membran zu
gegebener Zeit zum mindesten partiell semipermeabel ist.

‘Weit interessanter wird es sein, den Effekt zu verfolgen,
den ein Einzelton von verschiedener Intensitit an che-
mischen Verdnderungen in der Peri- und in der Endo-
lymphe auslost.

S. Raucu?

Zentrallaboratorvium des Kantonsspitals Genf (Schweiz),
30. Mai 7960,

Summary

A freezing method is described which permits the
measurement of electrolytes and enzymes in the peri- and
endolymph from a single turn of the cochlea of guinea pig
at a known time. The perilymphs of the scala vestibuli and
the scala tympani are different, especially in the first basic
turn. This difference may be produced by a partial semi-
permeability of the Reissner’s membrane, After producing
deainess by a sound of frequency 2000 ¢/s, the potassium
{the total potassium level detected chemically and by the
use of potassium-42} increases in the perilymph of the
second turn only, and decreases slightly in the endolymph
of the same turn. In the other turns, the potassium does
not change.

This method permits the analysis of chemical changes
due to the stimulus of single sounds.
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The Effect of Methyl Alcohol on the Conversion
of Thiamine to Thiochrome!?

Oxidation products of thiamine have been studied ex-
tensively by BARGER ef al?, JANSEN,3 Zima and Wir-
L1aMst, Sykes and Topp?, and Mi1zuHARA and ARATAS.
The major product of alkaline oxidation of thiamine by
K, Fe(CN), is thiochrome. JANSEN? using the thiamine-
thiochrome conversion as a quantitative determination
of thiamine, suggested the addition of CH,OH to the
oxidation mixture to prevent «harmful» action of the ex-
cess ferricyanide. Later investigators apparently omitted
CH,;OH but obtained only a 65-67%, conversion’ ?. Since
no reliable data (except JANSEN’s work in 1936) on the
influence of CH;OH on the thiamine-thiochrome conver-
sion seemed to be available, studies were made to deter-
mine the effect. The data indicate that addition of 259,
{vol/vol) CH,OH to the alkaline oxidation mixture results
in better than 909%, conversion in the concentration range
usually employed.

Procedures. Standard stock solutions contained 100
mgY%, thiamine hydrochloride (Merck and Company) or
100 mg9% thiochrome (Nutritional Biochemicals) in 0-1N
HCL These were diluted with 0-1N HCI to give 0-1, 0-2,
0-4, 1-0, 200 and 1000 pg/ml of solution.

To 1 ml samples of the diluted 0-1N HCI thiamine solu-
tions were added 0 to 3 ml of redistilled CH,OH, 3 ml of
0-39% K,Fe(CN)4 in 15% NaOH and distilled water to
make a total of 8 ml of solution. The same reagents were
added to the thiochrome solutions. 15 ml of redistilled
isobutanol were then added and the mixtures shaken
vigorously for 1'/, min. Blanks were run by omitting
K;Fe(CN)g from the reaction mixture. After centrifuging
at 500-600 r.p.m. for 45 sec, 10 ml of the top isobutanol
layer (or an appropriate dilution of this layer with iso-
butanol} was pipetted into a 19 X 105 mm cuvette and
the fluorescence measured in a Coleman photofluorometer
using 0-01 mgY% quinine sulfate in 0-1N H,SO, as a refer-
ence standard. Thus the fluorescence of thiochrome der-
rived from a known amount of thiamine in the reaction
mixture was compared to the fluorescence of a com-
parable amount of thiochrome treated with the same
reaction mixture. To investigate the validity of this pro-
cedure, fluorometric readings of thiochrome solutions were
compared as follows:

{(a) Thiochrome dissolved in the reaction mixture as
described above, containing 0 and 2 ml respectively of
CH;OH and extracted into isobutanol by shaking for
11/, min,

(b) Thiochrome dissolved directly in isobutanol.

The results of this series are given in Table 1. The data
indicate a somewhat lower recovery of thiochrome when
CH,OH is omitted from the reaction mixture. However,
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Tab. I. Fluorometer Readings for 0.3 ug Thiochrome Using Quinine
Standard Setting of 50 (see text). Average Readings of 6 Series of
Experiments. SDM Values Given.

Thiochromfa in Thiochrome
8 ml reaction -
mixture + 15 ml . in 15 ml
isobutanol isobutanol
M1 CH,OH in reaction 2 0 —
mixture
Final volume of isobutanol 17.6 16.0 15.0
phase (ml)
Average reading corrected 63.4 58.1 63.1
to volume of 15 mliso- | 4+ 0.8 4 14 4 0.6
butanol phase

Tab. II. Percentile Conversion of Thiamine Hydrochloride to Thio-

chrome in an Alkaline Ferricyanide Solution Using Various Amounts

of Methyl Alcohol in a Total Reaction Mixture of 8 ml. All Data Are
the Average of Three or More Determinations.

ml CH,0H p.g Thiamine Hydrochloride
0.1 0.2 0.4 1.0 200 | 1000
0 65.2 | 6711 69.6 | 69.1 | 60.6 | 652
1 90.7 | 8.2 | 85.3 | 81.3 | 786 | 775
2 92,31 944 | 94.0 | 87.8 | 84.0 | 80.3
3 9311 9711} 96.1) 8.7 793 | 754

the effect is small and possibly can be ascribed to in-
complete extraction into the isobutanol phase. In the
presence of CH,OH, the recovery of thiochrome from the
reaction mixture is complete.

Results and Discussion. Theoretically, assuming 1009,
conversion of thiamine to thiochrome, luyg of thiamine
hydrochloride should produce 0-778 g of thiochrome.
Preliminary series containing 0-1 to 0-4 pg of thiamine and
thiochrome respectively were run using 2 ml of CH,OH
in the reaction mixture. In this low concentration range
the yield of thiochrome was not 100%,, but a conversion
of over 909, was indicated. Optimal conditions for maxi-
mum conversion were then determined by varying the
amount of CH,OH from 0 to 3 ml and also the range of
thiamine concentration was increased. The results are
given in Table II.

These data indicate that in both the low concentration
range (0-1 to 1-0 ug/8 ml of reaction mixture} and the
higher concentration range (200 and 1000 p.g/8 ml reaction
mixture) there is a general increase in the percent con-
version when the amount of CH,OH i increased from
0 to 2 ml. In the lower range (using 2 ml of CH,OH) the
average maximum conversion is greater than 90% con-
firming JANSEN’'s® original results, while in the higher
range the average conversion is still better than 80%,.
When CH,OH is omitted from the reaction mixture there
ist a 60-709, conversion in both the high and low ranges,
confirming the results of CoNNoR and STrRAUB?, EGANA
and MEIkLEJouNS, and FERREBEE and CARDEN®.

As Zima and WiLLiamst pointed out, thiamine exists in
solution in a state of equilibrium between the ammonium
and the thiol type molecule. The equilibrium shifts to the
ammonium type in an acid medium, while alkaline solu-
tions favor the thiol type. Alkaline oxidation as used in
this procedure could result in two types of reactions:

() An oxidative conversion of thiamine to thiochrome
(SykEes and Topn?).
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(b) An oxidative dimerization of the thiamine molecule
to a non-fluorescent disulfide type molecule. Subsequently
thiaminedisulfide could, under the conditions provided by
the reaction mixture, possibly decompose to yield addi-
tional thiochrome (Zima and WiLLiams)4 and presumably
thiamine thiazolone (SYkEs and ToDD)5.

The data could be interpreted to indicate that in the
absence of CH,OH, part of the thiamine would follow
the bimolecular type reaction. The presence of CH;OH
in the alkaline reaction mixture would change conditions
to such an extent that more of the thiamine follows a
monomolecular reaction type and is converted directly to
thiochrome. Thus in the lower concentration range, the
presence of CH;OH (25%; vol/vol) results in over 909, of
the thiamine being oxidized to thiochrome according to
the first reaction type. At higher concentrations, which
would favor a bimolecular type reaction, the second
reaction seems to become increasingly important.

B. S. WostMaNN and P. L. KNIGHT

Lobund, Depariment of Biology, University of Noire
Dame and St. Mary's College, Notve Dame (Indiana),
July 8, 1960,

Zusammenfassung

Der Einfluss verschiedener Methylalkoholkonzéntratio-
nen auf die Thiamin-Thiochrom-Umsetzung im alkali-
schen Milieu mit 0-119%, K,Fe(CN); wurde verfolgt. Im
Reaktionsgemisch ohne CH;OH wird im untersuchten
Konzentrationsbereich (0-1 bis 1000ug in 8 ml Reaktions-
gemisch) ungefihr 65%, des Thiamins in Thiochrom um-
gewandelt. Im Reaktionsgemisch mit 2 ml CH,OH in
8 ml wird der Umsatz {iber 909, fiir Thiaminkonzentra-
tionen unter 1 pg und iiber 80% im Konzentrationsbe-
reich von 1 bis 1000 ug Thiamin in 8 ml Reaktionsgemisch
gesteigert.

Occurrence of Soluble Pigments
in the Genus Bacillus

Pigmentation among species of the bacterial genus
Bacillus is reported to be rare!. A few members of the
genus do form pigmented colonies when cultured on
agar media under certain conditions2. Little information
has been published relative to the production of soluble
pigments by the organisms grown in broth cultures. The
above references do not describe pigmentation in broth
by any members of the genus. However, Bacillus anthvacis
has been reported to produce a red® or purple-brown
pigment4 when cultured in liquid media. The present
investigation was carried out to determine to what extent
the common members of the genus Bacillus produced
soluble pigments in broth cultures.

This investigation was supported by research grant E-1535 from
the National Institutes of Health, U. S. Public Health Service.
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