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It has recen t lybeen  repor ted  [3] that in Wilson's experiments  the int raper i toneal  injection of ipron-  
iazid was followed by a decrease  in the content of NAD* in the brain tissue and l iver .  The mechanism of 
the action of iproniazed on the contest  of the pyridine coenzymes has not been studied. 

The extensive used of iproniazid in chemical  prac t ice  and the grea t  impor tance  of NAD in a wide 
range of biochemical  react ions i l lus t ra te  the importance of the explanation of the effect of iproniazid on 
p roces se s  associa ted  with NAD convers ions .  For  this purpose,  the f i r s t  essent ia l  was to reproduce the 
phenomenon descr ibed  by Wilson. This was the object of the p resen t  investigation. 

E X P E R I M E N T A L  M E T H O D  

Experiments  were ca r r i ed  out on male albino rats  weighing 200-250 g. Iproniazid was dissolved in 
physiological saline and injected intraperi toneal ly  in a volume of 1 ml containing a dose of 100-800 mg/kg  
body weight. Rats not receiving iproniazid se rved  as controls .  

The brain  and l iver  of the experimental  animals were f rozen with liquid nitrogen (for analysis of 
the brain,  the head was f rozen  intact). The t issue for  investigation, in a f rozen  state, was ground in a 
motar  and weighed samples  of t issue were p repared  f r o m  the powder thus obtained. One weighed sample  
was t reated with four t imes its volume of cold 5% TCA and homogenized in a g lass  homogenizer .  After 
centrifugation at -4 ~ and 12 000 RPM for  10 rain, the NAD concentrat ion was determined in the pro te in-  
f ree  supernatant  by the specific react ion of its reduction in the p resence  of alcohol dehydrogenase,  ethanol, 
and semicarbaz ide  at pH 8.1-8.2 [8]. The measurements  were made in the SF-4 spec t rophotometer  at X ~ 
340 m#.  

The second weighed sample was t r ans fe r red  to a test  tube with four t imes (for the liver) and twice 
(for the brain) its volume of a hot 0.2M 50% alcoholic solution of Na2CO3, and heated on a boiling water  
bath for  20 rain. The contents of the tube were then cooled on ice. The t issue residue was removed by 
centrifugation at -4 ~ and 15 000 RPM for  20 rain. Since the loose sediment adsorbed NAD-H 2, it was wash-  
ed three t imes with an alcoholic solution of sodium carbonate (0.5 ml each time). The washings were added 
to the main supernatant  and the resul t ing solution was neutral ized in the cold with a 1 M solution of malic  
acid to pH 7.5 with constant mixing. After  p re l imina ry  oxidation of the NAD-H 2 with PMS, the de te rmina-  
tion was ca r r i ed  out in the usual w a y - s p e c t r o p h o t o m e t r i c a l l y  with alcohol dehydrogenase [11]. For  this 
purpose,  0.4 ml of a 10-3M solution of !~MS was added to 2 ml of the supernatant,  neutra l ized to pH 7.5. 
After 20 man the proteins  were precipi ta ted by the addition of 0.6 ml of 26% TCA. The concentration of 
NAD was determined in the p ro te in - f r ee  supernatant .  

EXPERIMENTAL RESULTS 

The table shows that the content of NAD in the brain tissue and liver of the rats was considerably 
greater than the content of NAD-H 2, The ratio of NAD-H2/NAD for the liver was 0,7 and for the brain 0.4. 
The table also shows that in the experiment performed on the animals between November and January, the 

* NAD-oxidized nicotinamide-dinncleotide; NAD-H2-reduced nicotinamide-dinucleotide; TCA-trichloro- 
acetic acid; PMS-phenazine metasul fa te .  
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Content of NAD and NAD-H 2 in the Brain Tissue and 
Liver  of Rats (in gg /g  Moist Weight of Tissue)  

Date of 
experiments 

November-Decem- 
ber, 1964 

Ianuary, 1965 
February, 1965 

Liver 
NAD I NAD'H2 

446_+7 (6) 

444d::5 (3) 326=I= I0 (4) 
501 +92 (7) 319• (7) 

Brain 

NAD NAD-H i 
I 

209• (5) I -- 

206-+-4 (5) I 75• (7) 
202:e7 (3) -- 

Note. The number of experiments is shown in parentheses 

individual variat ions in the content of NAD and NAD-H 2 in both the l iver  and bra in  t issue were  small .  On 
the other hand, in the experiments  ca r r i ed  out in February ,  much g rea te r  variat ions were  found in the 
content of NAD and NAD-H 2 in the l iver .  

The resul ts  of est imation of the content of dinucleotides after  administrat ion of iproniazid may be 
divided into two groups. In the se r i e s  of experiments  ca r r i ed  out between November and January  (when 
the individual variations in the NAD content in the l iver  (550 ~g/g), but not in the brain  t issue.  In the ex- 
per iments  conducted in February ,  because of the considerable individual variat ions in the content of dinu- 
cleotides in the l iver,  no changes could be detected after injection of iproniazid, r ega rd less  of the doses of 
iproniazid g i v e n - f r o m  100-800 mg (when the dose injected was 100 mg the NAD content was 550 pg, when 
the dose injected was 600 mg the NAD content was 543 pg). 

The resul ts  of the determination of the content of NAD and NAD-H 2 in the bra in  t issue and l iver  of 
the ra ts  given in this paper are  in good agreement  with those repor ted  in the l i te ra ture  [1, 2, 4-7, 9, 10]. 

The considerable individual variat ions in the content of NAD and NAD-H 2 in the l iver  d iscovered in 
the experiments ca r r i ed  out in Februa ry  were  probably associa ted with incipient seasonal  changes. 

So far  as the effect of iproniazid on the NAD content in the l iver  and brain t issue is concerned, the 
decrease  in the NAD content descr ibed by Wilson after  injection of iproniazid [3] could not be confirmed. 
In the experiments of Wilson and co -worke r s ,  it was noted that in normal  rats  the NAD content in the brain 
t issue and l iver  was very  high (800-900 #g/g  for  the l iver  and 450 ~g/g for the brain).  Injection of ipron-  
iazid caused a decrease  in the content of the dinucleotide to the levels charac te r i s t i c  of the control  animals 
in the p resen t  experiments.  The discrepancy between the presen t  resul ts  and those obtained by Wilson 
may possibly be attributable, on the one hand, to differences in the diet (a high content of nucleotides in 
the t issues suggests the use of a diet r ich in vi tamin PP-n ico t inamide ) ,  and on the other hand, to the fact  
that Wilson ca r r i ed  out his experiments  on pure line animals.  

Hence, the resul ts  of these experiments  show that following intraperi toneal  injection of iproniazid 
into albino rats  obtained f rom the same v i sa r ium and not belonging to a pure line, no decrease  in the NAD 
content took place, in contras t  to Wilson's observations,  in either the bra in  t issue or  the liver,  while in 
the experiments  conducted in January,  on the other hand, a slight decrease  in the NAD content was observed 
in the l iver .  
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