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2. Nach  Beschallung mi t  2000 H z  und 140 db wiihrend 4-6  h 

a) Verhalten yon Kal ium.  Am auffallendsten ist der un- 
gef~ihr dreifache Anstieg des Kaliumgehalts in der zweiten 
Windung der vestibul~ren Perilymphe, das heisst in HOhe 
der Tonperzeption, w~hrend die Kaliumwerte weder in der 
ersten, dritten und vierten vestibul~ren Windung noch in 
einer der tympanalen Windungen nennenswerte Anderun- 
gen erfahren. 

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

Der totale Kaliumgehalt  der tgndolymphe wie der 
K-42:Austauschwert nehmen in der zweiten Windung 
leicht ab (15-20%), w~hrend in den iibrigeli Windungen 
keine Ver~nderungen zu erkennen sind. 

b) Verhalten yon Natr ium.  Der Natr iumgehalt  n immt in 
beiden Perilymphr/iumen nach Beschallung leicht zu, 
apikal st~irker als basal. ~Vesentlich ausgesprochener sieht 
man diese Zunahme in den Na-24-Austausehwerten, und 
zwar sowohl in der Peri- wie in der Endolymphe (durch- 
schnitflich um 15% in der 1. VVindung, um 20-40% in der 
2. "vVindung, 40-60% in der 3. und fiber 60% in der 4. ~vVin- 
dung). 

Die fibrigen Part ien der Cochlea, die Basalmembran und 
die kn6cherne Kappe zeigen gleichgerichtete VerXnde- 
rungen mit  Ausnahme der Stria vascularis, deren Na-24- 
Austauschwerte selbst abnehmen. 

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

Da nach histologischen Befunden T6ne yon 2000 Hz in 
der zweiten Windung perzeptiert werden, finden die che- 
mischen Veritnderungen in der zweiten Windung nach 
Ertaubung eine Erklttrung. 

Ausserdem scheinen sowohl die h6heren Kaliumwerte 
in der vestibul~ren Perilymphe, die in der Basalwindung 
besonders hervortreten, wie auch ihr deutlich erhShter 
Kaliumgehal t in der zweiten \Vindung nach Beschallnng 
ein Hinweis zu seth, dass die Reissnersche Membran zu 
gegebener Zeit zum mindesten partiell semipermeabel ist. 

"~reit interessanter wird es seth, den Effekt  zu verfolgen, 
den ein Einzelton yon verschiedener Intensi tgt  an che- 
mischen Ver/inderungen in der Pert- und in der Endo- 
lymphe auslSst. 
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Summary  

A freezing method is described which permits the 
measurement of electrolytes and enzymes in the peri- and 
endoIymph 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 part ial  semi- 
permeabili ty of the Reissner's membrane. After producing 
deafness by a sound of frequency 2000 c/s, the  potassium 
(the total  potassium level detected chemically and by the 
use 0f potassium-42) increases in the peri lymph of the 
second turn only, and decreases slightly in the endolymph 
of the same turn. In  the other turns, the potassium does 
not dhange. 

This method permits the analysis of chemical changes 
due to the stimulus of single sounds. 

T h e  E f f e c t  of  M e t h y l  A l c o h o l  on  t h e  C o n v e r s i o n  
o f  T h i a m i n e  to  T h i o c h r o m e  x 

Oxidation products of thiamine have been studied ex- 
tensively by BARGER et al ~, JANSEN, 3 ZIMA and WIL- 
LIAMS 4, SYKES and TODD 5, and MIZUHARA and ARATA ~. 
The major  product of alkaline oxidation of thiamine by 
K~Fe(CN)s is thiochrome. JANSEN 3 using the thiamine- 
thioehrome conversion as a quant i ta t ive  determination 
of thiamine, suggested the addition of CHaOH to the 
oxidation mixture to prevent  <,harmful,~ action of the ex- 
cess ferricyanide. Later  investigators apparently omitted 
CHzOH but  obtained only a 65-67% conversion 7-9. Since 
no reliable data  (except JANSEN'S work in 1936) on the 
influence of CHaOH on the thiamine-thiochrome conver- 
sion seemed to be avaikable, studies were made to deter- 
mine the effect. The data  indicate tha t  addition of 25% 
(vol/vol) CHaOH to the alkaline oxidation mixture results 
in bet ter  than 90% conversion in the concentration range 
usually employed. 

Procedures. Standard stock solutions contained 100 
mg% thiamine hydrochloride (Merck and Company) or 
100 mg% thiochrome (Nutritional Biochemicals) in 0.1N 
HC1. These were diluted with 0-1N HC1 to give 0.1, 0-2, 
0.4, 1.0, 200 and 1000 ~g/ml of solution. 

To 1 ml samples of the diluted 0.1N HCI thiamine solu- 
tions were added 0 to 3 ml of redistil led CHaOH, 3 ml of 
0-3% K~Fe(CN)s 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 ll/a min. Blanks were run by omitt ing 
KaFe(CN)~ 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 pipet ted into a 19 × 105 mm cuvet te  and 
the fluorescence measured in a Coleman photofluorometer 
using 0-01 mg% quinine sulfate in 0-1N H2SO 4 as a refer- 
ence standard. Thus the fluorescence of thiochrome der- 
r ived 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 val idi ty  of this pro- 
cedure, fluorometrie 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 
CHaOtt and extracted into isobutanol by shaking for 
lX/~ min. 

(b) Thiochrome dissolved directly in isobutanol. 
The results of this series are given in Table I. The data  

indicate a somewhat lower recovery of thioehrome when 
CHaOH is omit ted from the reaction mixture. However, 
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Tab. I. Fluorometer Readings for 0.3 ~zg Thiochrome Using Quinine 
Standard Setting of 50 (see text). Average Readings of 6 Series of 

Experiments. SDM Values Given. 

M1 CHaOH in reaction 
mixture  

Final  volume of isobutanol 
phase (ml) 

Average reading corrected 
to volume of 15 ml iso- 
butanol  phase 

Thiochrome in 
8 ml reaction 

mixture + 15 ml 
isobutanol 

2 0 

17.6 16.0 

63.4 58.1 
-b 0.8 4- 1.4 

Thiochrome 
in 15 ml 

isobutanol 

15.0 

63.1 
4- 0.6 

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 Morc Determinations. 

ml CHaOH o.11 ILOOO 
65.2 
90.7 
92.3 
93.1 

[xg Thiamine Hydrochloridc 

0.2 I 0.4 I 1.o I 200 

67.1 69.6 69.1 60.6 
89.2 85.3 81.3 78.6 
94.4 94.0 87.8 84.0 
97.1 96.1 86.7 79.3 

65.2 
77.5 
80.3 
75.4 

t h e  ef fec t  is sma l l  a n d  poss ib ly  c a n  be  a sc r ibed  to  in-  
c o m p l e t e  e x t r a c t i o n  i n to  t h e  i s o b u t a n o l  phase .  I n  t he  
p resence  of CHaOH,  t h e  r ecove ry  of t h i o c h r o m e  f rom t h e  
r e a c t i o n  m i x t u r e  is comple te .  

Results and Discussion. Theore t i ca l ly ,  a s s u m i n g  100% 
c o n v e r s i o n  of t h i a m i n e  to  t h i o c h r o m e ,  l~zg of t h i a m i n e  
h y d r o c h l o r i d e  s h o u l d  p r o d u c e  0 .778vg  of t h i o c h r o m e .  
P r e l i m i n a r y  series c o n t a i n i n g  0-1 to  0.4 ~g of t h i a m i n e  a n d  
t h i o c h r o m e  r e spec t i ve ly  were  r u n  us ing  2 m l  of CH3OH 
in  t h e  r e a c t i o n  mix tu re .  I n  t h i s  low c o n c e n t r a t i o n  r a n g e  
t h e  yie ld  of t h i o c h r o m e  was  n o t  100%,  b u t  a c o n v e r s i o n  
of ove r  90% was  i nd i ca t ed .  O p t i m a l  c o n d i t i o n s  for  m a x i -  
m u m  c o n v e r s i o n  were  t h e n  d e t e r m i n e d  b y  v a r y i n g  t h e  
a m o u n t  of CH3OI.I f r om 0 to  3 ml  a n d  also t h e  r a n g e  of 
t h i a m i n e  c o n c e n t r a t i o n  was  increased .  T he  re su l t s  are  
g iven  in  T a b l e  I I .  

These  d a t a  i n d i c a t e  t h a t  in  b o t h  t h e  low c o n c e n t r a t i o n  
r a n g e  (0.1 to  1.0 [xg/8 ml  of r e a c t i o n  m i x t u r e )  a n d  t h e  
h i g h e r  c o n c e n t r a t i o n  r a n g e  (200 a n d  1000 ~zg/8 m l  r e a c t i o n  
m i x t u r e )  t h e r e  is a genera l  inc rease  in t h e  p e r c e n t  con-  
ve r s i on  w h e n  t h e  a m o u n t  of CH3OH i% inc reased  f rom 
0 to 2 ml.  I n  t h e  lower  r a n g e  (using 2 ml  of CH3OI-I ) t h e  
a v e r a g e  m a x i m u m  c o n v e r s i o n  is g r e a t e r  t h a n  9 0 %  con-  
f i rm ing  JANSEN'S ~ or ig ina l  resul ts ,  whi le  in  t h e  h i g h e r  
r a n g e  t h e  a v e r a g e  c o n v e r s i o n  is s t i l l  b e t t e r  t h a n  80%.  
W h e n  CH3OH is o m i t t e d  f rom t h e  r e a c t i o n  m i x t u r e  t h e r e  
i s t  a 6 0 - 7 0 %  c o n v e r s i o n  in b o t h  t h e  h i g h  a n d  low ranges ,  
c o n f i r m i n g  t h e  r e su l t s  of CONNOR a n d  STRAUB 7, EGANA 
and MEIKLEJOHN s, and FERREBEE and CARDEN 9. 

As ZIMA a n d  WILLIAMS 4 p o i n t e d  ou t ,  t h i a m i n e  ex is t s  in  
so lu t ion  in  a s t a t e  of e q u i l i b r i u m  b e t w e e n  t h e  a m m o n i u m  
a n d  t h e  t h io l  t y p e  molecule .  T h e  e q u i l i b r i u m  shi f t s  to  t h e  
a m m o n i u m  t y p e  in  a n  ac id  m e d i u m ,  whi le  a lka l ine  solu-  
t ions  f avo r  t h e  t h i o l  t ype .  A lka l ine  o x i d a t i o n  as used  in  
t h i s  p r o c e d u r e  could  r e s u l t  in  t w o  t y p e s  of r e a c t i o n s :  

(a) A n  o x i d a t i v e  conve r s ion  of t h i a m i n e  to  t h i o c h r o m e  
(SYKES a n d  TODDS). 

(b) A n  o x i d a t i v e  d i m e r i z a t i o n  of t h e  t h i a m i n e  molecu le  
to  a n o n - f l u o r e s c e n t  d isul f ide  t y p e  molecule .  S u b s e q u e n t l y  
t h i a m i n e d i s u l f i d e  could,  u n d e r  t h e  c o n d i t i o n s  p r o v i d e d  b y  
t h e  r eac t i on  m i x t u r e ,  poss ib ly  decompose  to  yie ld  add i -  
t i o n a l  t h i o c h r o m e  (ZIMA a n d  WIr.LIAMS) 4 a n d  p r e s u m a b l y  
t h i a m i n e  t h i a z o l o n e  (SYKES a n d  TODD) ~. 

T h e  d a t a  could  b e  i n t e r p r e t e d  to  i nd i ca t e  t h a t  in  t h e  
absence  of CHaOH,  p a r t  of t h e  t h i a m i n e  wou ld  fol low 
t h e  b i m o l e c u l a r  t y p e  reac t ion .  T h e  presence  of CH3OH 
in t he  a lka l ine  r e a c t i o n  m i x t u r e  wou ld  c h a n g e  c o n d i t i o n s  
to  s u c h  a n  e x t e n t  t h a t  m o r e  of t he  t h i a m i n e  follows a 
m o n o m o l e c u l a r  r e a c t i o n  t y p e  a n d  is c o n v e r t e d  d i r ec t l y  to  
t h i o c h r o m e .  T h u s  in t h e  lower  c o n c e n t r a t i o n  range ,  t h e  
p resence  of CHaOH (25% vol /vol )  r e su l t s  in  ove r  90% of 
t h e  t h i a m i n e  b e i n g  ox id ized  to  t h i o c h r o m e  acco rd ing  to  
t h e  f i rs t  r e ac t i on  type .  A t  h i g h e r  c o n c e n t r a t i o n s ,  w h i c h  
would  f avo r  a bimolecular-  t y p e  r eac t ion ,  t h e  second  
r e a c t i o n  seems to  b e c o m e  inc reas ing ly  i m p o r t a n t .  
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Lobund, Department o/ Biology, University o/ Notre 
Dame and St. Mary's College, Notre Dame (Indiana), 
July  5, 1960. 

Zusammen/assung 

D e r  Einf luss  v e r s c h i e d e n e r  M e t h y l a l k o h o l k o n z e n t r a t i o -  
n e n  au f  die T h i a m i n - T h i o c h r o m - U m s e t z u n g  im alkal i -  
s c h e n  Milieu m i t  0 .11% KaFe(CN) e w u r d e  ver fo lg t .  I m  
R e a k t i o n s g e m i s c h  o h n e  C H a O H  wi rd  im u n t e r s u c h t e n  
K o n z e n t r a t i o n s b e r e i c h  (0-1 bis  1000~xg in 8 ml  R e a k t i o n s -  
gemisch)  ungef~thr 65% des  T h i a m i n s  in T h i o c h r o m  u m -  
gewande l t .  I m  R e a k t i o n s g e m i s c h  m i t  2 ml  CHaOH in  
8 m l  wi rd  de r  U m s a t z  f iber  90% ffir T h i a m i n k o n z e n t r a -  
t i o n e n  u n t e r  1 tzg u n d  f iber  80% im K o n z e n t r a t i o n s b e -  
r e i ch  yon  1 b is  1000/~g T h i a m i n  in  8 ml  R e a k t i o n s g e m i s c h  
ges te iger t .  

O c c u r r e n c e  o f  Soluble P igments  
in the Genus B a c i l l u s  

P i g m e n t a t i o n  a m o n g  species of t h e  b a c t e r i a l  genus  
Bacillus is r e p o r t e d  to  be  r a r e  1. A few m e m b e r s  of t h e  
genus  do f o r m  p i g m e n t e d  colonies  w h e n  c u l t u r e d  o n  
a g a r  m e d i a  u n d e r  c e r t a i n  condi t ions2 .  L i t t l e  i n f o r m a t i o n  
h a s  b e e n  p u b l i s h e d  r e l a t i ve  to  t h e  p r o d u c t i o n  of so luble  
p i g m e n t s  b y  t h e  o r g a n i s m s  g r o w n  in b r o t h  cu l tu res .  T h e  
a b o v e  references  do n o t  desc r ibe  p i g m e n t a t i o n  in  b r o t h  
b y  a n y  m e m b e r s  of t h e  genus.  Howeve r ,  Bacillus anthracis 
h a s  b e e n  r e p o r t e d  to  p roduce  a r ed  a or  p u r p l e - b r o w n  
p i g m e n t  4 w h e n  c u l t u r e d  in  l iqu id  media .  T h e  p r e s e n t  
i n v e s t i g a t i o n  was  ca r r i ed  o u t  to  d e t e r m i n e  to  w h a t  e x t e n t  
t h e  c o m m o n  m e m b e r s  of t h e  genus  Bacillus p r o d u c e d  
soluble  p i g m e n t s  in  b r o t h  cu l tu res .  
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