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The mean  NAD content in rabbi t  hea r t  musc le  was 367, of NAD. H2 164, of NA~DP48, and NADP. H 2 
78 p g / g  f r e sh  t i ssue .  Subcutaneous injection of nikethamide (125 m g / k g )  i n c r e a s e d  the total NAD and NARD. 
H z content on the average by 24gc but .had no effect on the content of NADP and NADP- H~ in the hez~ muscle. 

The mechanism of action of nikethamide on myocardial metabolism has not yet been adequately in- 
vesti~tted despite the wide usa. of the drug in.~he treatment of heart diseases. 

Administration of nike~h~mide lowers hhe glycogen eonten~ in the rat myocardium and, depending on 
the dose given, stimulates or inhibits iadividu~d enz}~me systems of glycolysis [I]. According to Coper, ad- 
ministration o~ niketharnide to animals increases NAD-kin~se activity in ~he brain and liver [8]. 

Since nikethamide is a structural analog of nicotinamide, and Since the latter has a si~iflc~nt effeo~ 
on the energy me~bolism of the myocardium, increasing ]n particu/~r the content of the oxidized form of 
NAD [3], it was interesting to study the effect of niket~'~nide on the centens of pyridine nucleotides in the 

heart muscle. 

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

Exper imen t s  were  c a r r i e d  out on female  rabbi~.s weighing 2.4-2.S kg  kept  on a normal  diet.  The an i -  
ma l s  wez~ divided into a control  and an exper imenta l  g~ot~p; The expe.r imentaI  an ima l s  rece ived  n ike-  
thamide by subcutaneous injection in a dose of 125 m g / k g .  The an ima l s  viere sac r i f i ced  12 h a f t e r  in jec-  
tion of the drug and the content of pyr idine nucleotides invest igated in the h e a r t  a f t e r  p r e l i m i n a r y  f reez ing  
in liquid nitrogen. Proteins were removed ~th tricbAoroacetie acid and the NAD content in the ffltr~s 
determined by reduction with al.coho'l-dehydlogen&se and subsequent spectropho~ometrio determdm%tion of 
the reduced dlmlcleotide .in t/~e SF-4 spectropho~ome~er at 340 m# [2]. hq%~DP was determined in the super- 
natants after precipitation of protein with pe:~c~fioric acid, The perch/eric acid v~s removed with KOH and 
the precipitate of po~zssium p.ereh~o~~e ...... in the cold with distilled yzater and the %rushing waters were 
added to the main s~!perpz~nt. To determine the NADP content, the hne~havl of enzymic reduction of NADP 
by glucose-6-phosph~:te dehydro~enase and sub~equen-t spectrophotometric determir~tion of the reduced 

triphosphopyridine nuc!eotide at 340 m~ was u~ed, 

To determine reduced forms of the py~dine ~;cer~ymes we developed a method based on ~he feet that 
if weakly al.U~line extracts are kept, spon~neoas o~ddation of the reduced foi~ns takes p]9~Ce [4~ 14, 16], 

To determLne reduced forms of the n~c~eo~a=~': ~ . . . .  ~ ~ ~ve~hed ta~-c~,~ze~ ' of t[ssae was Dhced in prelLmln~- 
rily he,ted test tubes w~h a m~x~ure con~n,{n~ 0~ ~[ Ne,2C�9 3 and 3.3 x I0 -~ ~ eyss ,%nd kept for 3 rain 
in a boiling we.fez bath v;i~b~ con~in~o~is s~,z*~ .,:~ ~.~,.~. ..... ,v~ . . . . . .  cc:~l~d salnples v,:~re neutralized wi~h malic acid to 
pH 7.3 and ce~trifaged zt 15,000 ~m for 7 .mi~=.. 'i~he ~<!~:e was w:~_shed t~;ie, e with 0.05 M NazCO ~ and 
neutr'a/ized to pH 7.3, r the v,;',9,s.hing waters ~'91"e aau~.e~ ~o ~he ma~n su~,:~:~[a~ ~nd ~,llo,.~v~ ~o at 
room temperature for 20 he A~ ~he end of ~,h~s ~ime ~.he san'ples v~:e~ ag%in centrifuged and the cons of 

N~'9 *H z and NADP" H 2 in ~hem determined by enzymic ~e~:hods, 

EXPERIME~ xAL RESU AND ..... CU 

~.-~.~,.tLe N.AD H~ The mean NAD con:~e:~t in ~e mvuc:~?~[~m of ~. ' ~i.~,:~ ~!~bit~ v~s ~7 ~f~: ~,~,~:.~'~ " ~ ' 

_ ~Cc~,~,ce~ oE ~he U~, Moscow InstiVu~-e of Pharmz~coio87 and Che:mo~!~:~?~'~ Academy of A~ed~ca,i " . . . . . . .  
(Presented  b y A c ~ v e  M e ~ b s r  Of ~he .......... ; ~ ~'~c ~:~ ~ 
f rom By~!!aten '  ~ksper i6~ental 'noi  Biolgeii  f Meditsin% Voi. 66, No. 7, pp. 51-53,  Ju ly ,  1968. Origina! 
a r t i c l e  submit ted March �9 1967. ' 

759 



The N A D P / N , ~ r ' P ' H z  ra t io  in the hea r t  was much h igher  than in o ther  org~ans (0.62 in the h e a r t  and 
f r o m  9.03 to 0.3 in the l i ve r  [6, 7]). The t o n i  content of oxidized f o r m s  of pyr idine nucleotides in the r a b -  
bi t  hea r t  was 63~ of the ~otat content of al l  f o r m s  of pyridiue nucleot ides .  In the hea r t ,  jus t  as  in o ther  
o rgans ,  the content of oxidized f o r m s  of p~Tidine nucleotides was grea~er  than that of the reduced,  so  that 

NAD + NADP 
the ra t io  . . . . . . . . . . .  . .  was  g r e a t e r  than 1. 

NAD-H~ + NADP'H~ 

Administration of nikethamide in a dose of 125 mg/kg increased the content of oxidized and reduced 
forms of hi%/) (to 469 and 187.5 izg/g fresh tissue respeetively)~ but had no effect on the content of oxidized 
and reduced forms of triphos!~hopyridine nueleotides (48.5 and 79 # g / g  fresh respectively). The tomi con- 
~enLs of o.-~ddized and reduced forms of NA_D were increased ,~nder the influence of nikethamide o:~ lhe aver- 
age by 24%. The NAD/NAD- H 2 ra~iO w~s also i~creased slightly by nikethamide (from the normal value of 
2.2 up to 2.5) .  

Data in the l i t e r a tu r e  on the ra t io  b e ~ ' e e n  the contents of pyr id ine  eoenz)-mes in the- r ayoca rd ium a r e  
few in n u m b e r  and contradic  -t~ory in nature  [5, 10, 12, 13] .  Di2,agu-eeraeat between re su l t s  given by individual 
au thors  f o r  the content  of pyr id ine  coenzymes  in di f ferent  o rgans  and t i s sues  can be explained bY ~ e  Nc~ 
that  both reduced  and oxidized f o r m s  of these  compounds a r e  hi~nly sens i t ive  to enzymic  a~d nonenzymic  
des t ruc t ion .  T h e i r  ex t r ac t ion  f rom the t i s sues  thus r equ i r e s  a s t r i c t  control  ove r  ~he exper imen~aI  condi-  
t ions .  Even  in a n  alkal ine m e d i u m ,  i~ was found that  NADP -H a undergoes  oxqdation by honda eompo~nds,  
a n d t o p r e v e n t ~ h i s ,  eys te tne  ~ a s  added to ~he fluid undergoing e x t ~ c ~ i o n  [5, 15-17]o 

The v iews of Butch  and L o w r y  [5] on the con~en~ of NADP tabfle ~,~/tth r e s p e c t  to the act ion of ac ids  
hi ~rarioas o ~ a n s  and t i s sues  are now much I e s s  r ig id ly  held [11, 16]~ AccordinN ~o s o m e  au thors ,  high 
va lues  of NADP a r e  ~ e  r e s u I ~  of nonenzymic  oxidation of NADP -H~ by heine p i ~ e n t s  o r  by  f r ee  f lavins  
[91. Our  e x p e ~ m e n t s  a lso  show that  when w e a r y  a lkal ine  (oH 7.3) e ~ m c t s  of hea r t  musc l e  a r e  s t o r ed  for  
20-24 h,  toCmd nonenzymic oxida~on of reduced  f o r m s  of p w~dine coenz~znes takes p tace .  
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