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The efteels of neop)r i t l f iamine (m free ammonia  and the amides are partially rcx-erscd I J\' 
tllialnil]e, while cocarboxylase is nltlch nit)re elfective tll/d brings about  nearly ¢onlp[etc reversal 
(Table II). On this basis, il is (ont ludcd that the changes observed with ni'otLvrithiamine are 
speci f ical ly  clue to its " an t i v i t am i n"  proper ty  in this species als(,. It has also been obserx ed that  
while, at the dosage employed, cocarboxylase nearly completely reverses the changes in asparagine 
and free anmlonia,  it is only slightly eltective in restoring the growth inhibited by neopyri- 
thiamine. This shows tha t  the changes observed in the ni trogeneous const i tuents  are primarily 
clue to a state of thianline deficiency, and m~t due to growth inhibition. The striking clIanxes 
produced by neopyri th iamine in the levels of glutamie acid, aspartic acid, asparagine and anl 
nlonia, substances which are all elosely linked with the Krebs tricarboxvlic ~wid cycle, seem to 
point  significantly to the influence, direct or indirect, which thiamine exerts on nitrogen metabo- 
lism. 

T:\  BIA'2 i f  

THE REVERSAL IIF NEOPYRITHIAMINE-EFFECT BY COCARBOXYLASE AND TItIAMINE 

(Values in mg per 5 g seeds) 

Neop.rrithilonine Xropyrithiamim, 
Control Neopyrilhiamine z m~; ] r mg [ 

t mg cocarboxvlasc  lhi~tminc 

Free anunonia  0.67 2.41 o.03- 3 l .471 
Glutamine 29.o9 32 .42 3 o. 2S 35.76 
: \ spa r a  gine 85.45 19.15 7 TM 7 s 3 TM "3 

Indirect  evidence for the absolute requireinent  of thiamine in glutamic acid nietabolism 
has  been obtained in animals also. While normally-fed rats  tolerated well a n  intraperitoneal 
injection of soilium glutamate,  neopyri thiainine-treated rats, showing n o  other symp toms  of 
v i tamin deficiency than  weight loss, developed immediately after  injectirui of g lu tamate  all the 
s y m p t o m s  of acute thiamine-deficiency hunched back, staggered gait, severe paralysis of the 
limbs, violent convulsions, the animals  rolling on their  sides and Itinging themselves in the air, 
ending finally in death, and till this occurring within an hour  of the injection. The same rats  had, 
three hours  earlier, wi ths tood well an injection of the same volunIe of sterile water, so tha t  the 
effect is not  due to the shock of the injectiim, bu t  to the g lu tamate  injected. This aggravation 
of thiamine deficiency s y m p t o m s  by glutaniic acid is interpreted as being clue to a complete 
utilization, and hence exhaust ion,  of all the available thialnine for the metabolism of the glutamic 
acid injected. 
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The estimation of cysteine and cystine by potentiometric titration 
with mercuric chloride 

Methods have so far been published for the est imation of thiols and disulphides by amperometr ic  
t i t rat ion with copper (II) 1, silver 2,3,4 and mercury  (II)4,5, 6 and by potent iometr ic  t i t rat ion w i t h  
silver 7. I t  has now been found tha t  potent iometr ic  t i t rat ion with mercuric chloride oilers sufficient 
advantages  to just ify the int roduct ion of yet  ano the r  method.  In  this short  comnmnicat ion the 
results  with cysteine and cystine are described. 
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The appara tus  and method described by  CECIL AND MCPHEE 7 were used. The electrodes consisted 
of 28 s.w.g, gold wire which had been dipped in mercury for a few seconds. This should leave an 
even coating of mercury  adhering to the end of the wire. These electrodes give the same potent ial  
as a mercury  pool and are more convenient  in use. 

The initial reaction of cysteine with mercuric ion is given by  the equat ion:  

2RSH + Hg ++ ~- (RS)2Hg + 2H + (i) 

\Vith an excess of mercuric ion the compounds  (RS)2Hg 2 and (RS) ,Hg 3 are formed s. Approxi-  
mately i m M  cysteine hydrochloride was t i trated with o.i M mercuric chloride in buffered solutions 
over the range p H  1.2 to 6. 7 using nitric acid, acetate, and phospha te  as buffers. The end-points  
were sharp and the electrodes equilibrated rapidly so tha t  a t i t ra t ion could be completed in 5 minutes.  
The results over this p H  range were in agreement  to :~ 0. 5 % and were formed in accord with Eq. (i). 
The cysteine mercuric mercaptide formed is soluble under  these conditions. When the same solution 
of cysteine hydrochloride was est imated by this method and by  potent iometr ic  silver t i t rat ion 7 the 
results agreed to within the exper imental  error. 

The mercury  t i t ra t ions are similar to the silver t i t rat ions in that ,  at p H  > 2.5, the electrodes 
behave as mercury  thiol electrodes when cysteine is in excess (i.e. before the end-point) for the 
reasons discussed 7. One difference is t ha t  mercury thiol electrodes are formed spontaneously  and 
so the pre- t rea tment  described for silver thiol electrodes is unnecessary.  The potent ials  obtained 
in the presence of free thiol are more subject  to variat ions with rate of stirring than  those obtained 
with silver thiol electrodes. In  this method,  however, stirring is effected by ro ta t ing  the t i t ra t ion 
vessel at s teady speed by  means of an air turbine7, ° and reproducible potent ials  are obtained a t  
p H  6. 7 and below. 

Chloride can be present  in relatively large amoun t s  wi thout  causing error. The limits depend 
on the pH, 0.2 M at  p H  2.0 and 2 M at p H  6. 7 being permissible. These concentrat ions caused 
a slight flattening of the t i t rat ion curve bu t  did not  affect the end-points.  Ethylenediaminetetraacet ic  
acid (EDTA), which was  used in the previous work 7 to reduce the rate of thiol oxidation, mus t  not 
be used as it binds mercuric ion strongly.  

Cystine is est imated by allowing it to react  with sodium sulphite according to the equation:  

RSSR + SO3: ,~  R S -  + RSSO 3 (2) 

and t i t ra t ing the cysteine formed. The procedure differs from tha t  used previously 7 in t ha t  the ti- 
t ra t ions  mus t  be carried out  in acid solution because sulphite binds mercuric ion strongly at neutral  
pH.  Approximate ly  I m M  cystine in 5 m M  H2SO 4 was mixed with a 15 to 25 molar excess of o.t M 
Na2SO 3 in an evacuated Thunberg  tube (since EDTA cannot  be used). The p H  mus t  be between 
6. 5 and 7.o. The reaction is complete in approximate ly  3 ° minutes  at room tempera ture  after which 
a sample is acidified to p H  < 2 wi th  dilute nitric acid and t i t ra ted for cysteine. 

As with cysteine the results agree with those found by potent iometr ic  silver t i tration. 
The advantage  of this method may be summarised  as follows. The procedure is simple and 

rapid, and the electrodes are easy to prepare. The t i t ra t ions can be carried out  in the presence of 
bo th  oxygen and chloride. Mercuric ion does not  show the same tendency as silver ion to form com- 
plexes wi th  the mercaptides formed. 
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