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wave  is cha rac t e r i s t i c  for t he  f ission of h y d r o g e n  b o n d s  
a n d  un fo ld ing  of t h e  p r o t e i n  molecule .  U n f o l d i n g  is re- 
vers ib le  a n d  t he  f i rs t  wave  is t he re fo re  u n c h a n g e d  if  t he  
u r ea  c o n c e n t r a t i o n  is r educed  a f t e r  d e n a t u r a t i o n .  

D u r i n g  i r r a d i a t i o n  in air-free m e d i a  n o  u n f o l d i n g  occurs  
b u t  aggrega t ion  gives rise to  molecules  of h i g h  AI as  re- 
p o r t e d  b y  RIDEAL a n d  ROBERTS 5 w h o  also found  t h a t  
p h o t o o x i d a t i v e  d e c o m p o s i t i o n  occurs  w h e n  a l b u m i n  is 
i r r ad i a t ed  in the  presence  of air .  Since i t  is k n o w n  t h a t  
la rger  molecules  give smal le r  c a t a ly t i c  waves ,  i t  c an  be  
conc luded  t h a t  t he  smal l e r  waves  (hi) in  i r r a d i a t e d  air -  
free B S A  so lu t ions  are  caused  b y  agg rega t ion  whi le  t h e  
h igher  waves  in t he  p resence  of a i r  are t he  r e su l t  of p h o t o -  
ox ida t ion .  

The  second wave  in i r r ad i a t ed  so lu t ions  is p r o b a b l y  t h e  
resu l t  of c ross - l ink ing  reac t ions  b e t w e e n  newly  fo rmed  
s u l f h y d r y l  a n d  r e m a i n i n g  disulfide,  a l t h o u g h  t h e  cor rec t -  
ness of t h i s  a s s u m p t i o n  c a n n o t  be d e m o n s t r a t e d  b y  i r ra-  
d i a t i on  e x p e r i m e n t s  w i t h  B S A  so lu t ions  in  t h e  p resence  
of mercu r i c  ch lor ide  which ,  if p r e s e n t  in  suf f ic ien t  
a m o u n t s ,  g ives  rise to  p r e c i p i t a t i o n  of  p r o t e i n  d u r i n g  
i r r ad ia t ion .  

The  p o l a r o g r a p h i c  resu l t s  o b t a i n e d  w i t h  i r r a d i a t e d  a n d  
u rea  d e n a t u r e d  B S A  lead to  t h e  conc lus ion  t h a t  u n d e r  
p r o p e r  e x p e r i m e n t a l  cond i t ions  t he  h e i g h t  of t h e  f i rs t  

p e a k  is cha r ac t e r i s t i c  for  t h e  s e c o n d a r y  s t r u c t u r e  and 
mo lecu l a r  size of t h e  p ro te in ,  whi le  t he  a p p e a r a n c e  of 
second  w a v e  is i n d i c a t i v e  for  c ross - l ink ing  reac t ions .  

G u a n i d i n e  h y d r o c h l o r i d e  ha s  a specif ic  effect  on  the 
c a t a l y t i c  p r o t e i n  waves  a n d  c a n  the re fo re  n o t  be  used lot 
a p o l a r o g r a p h i c  s t u d y  of d e n a t u r a t i o n  effects  6. 

Zusammenfassung. S e r u m a l b u m i n  v o n  R i n d e r n  wurde 
in 2 v e r s c h i e d e n e n  K o n z e n t r a t i o n e n  m i t  U V - L i c h t  be- 
s t r a h l t  u n d  die p o l a r o g r a p h i s c h - k a t a l y t i s c h e n  Wel len  ra~ 
d e n e n  yon  A l b u m i n  verg l ichen ,  das  zuvor  m i t  HarnstOi 
b e h a n d e l t  w o r d e n  war.  
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5-(3-Pyrtdyl)tetrazole, a Potent and Lon~-Acting 
Lipolysis Inhibitor 

The  a d m i n i s t r a t i o n  of n ico t in ic  ac id  to  m a n  lowers  t he  
level  of p l a s m a  free f a t t y  acids  (FFA)1 ,2  T h e  depress ion  
of p l a s m a  F F A  is of s h o r t  d u r a t i o n  a n d  is fol lowed b y  a 
rise of p l a s m a  F F A  above  t h e  n o r m a l  f a s t ing  level.  Also, 
n ico t in ic  acid in man ,  as well as in  an imals ,  b locks  t h e  
c a t e c h o l a m i n e  S t imula t ed  mob i l i za t i on  of F F A  in vivo,  
as well  as t h e  release of F F A  f rom adipose  t issue in v i t ro .  
CARLSON a n d  ORi~,  3 h a v e  sugges ted  t h a t  n i co t in ic  acid 
lowers p l a s m a  choles te ro l  a n d  t r ig lycer ides  b y  i n h i b i t i n g  
F F A  release f rom adipose  t issue.  

T h e  r ap id  m e t a b o l i c  i n a c t i v a t i o n  of n ico t in ic  acid 
cou ld  a c c o u n t  for  t h e  s h o r t  d u r a t i o n  of p l a s m a  F F A  
lowering.  G~NOULmAC et  al. 4 h a v e  s h o w n  t h a t  n ico t in ic  
acid reaches  a p e a k  b lood c o n c e n t r a t i o n  1 h a f t e r  t h e  ora l  
a d m i n i s t r a t i o n  of 500 mg. Th i s  dose of n ico t in ic  acid is 
c leared  f rom the  b lood  of h u m a n s  w i t h i n  4 h. On ly  18% 
of t h e  dose could be  recovered  u n c h a n g e d  in t he  u r ine  Mte r  
24 h. These  o b s e r v a t i o n s  sugges t  t h a t  a n  i m p o r t a n t  f ac to r  
in  t he  r e m o v a l  of n ico t in ic  ac id  f rom blood is i ts  conve r -  
s ion to i nac t ive  me tabo l i t e s .  T he  br ie f  so journ  of n ico t in ic  
acid in the  b lood appea r s  a d e q u a t e  to  exp la in  t he  s h o r t  
d u r a t i o n  of n ico t in ic  ac id - induced  F F A  depress ion  in man .  
A l ipolysis  i n h i b i t o r  of t he  same  m a g n i t u d e  of a c t i v i t y  in  
v i t ro  as n ico t in ic  acid,  b u t  of g rea t e r  m e t a b o l i c  s t ab i l i ty ,  
would  be  expec t ed  to depress  p l a s m a  F F A  for a longer  
per iod  of t ime.  

5 - (3 -Pyr idy l ) t e t r azo le  (I) 5, ha s  some of t he  i m p o r t a n t  
s a l i en t  s t r u c t u r a l  f ea tu res  of n ico t in ic  acid,  i.e. a py r id ine  
nuc leus  w i t h  a n  ac id ic  func t i on  a t  t he  3 pos i t ion ,  ttERBST 
a n d  "WILSON e h a v e  shown  t h a t  5 - s u b s t i t u t e d  t e t r azo le s  
a re  acidic.  More i m p o r t a n t l y ,  t h e  t e t r azo l e  f u n c t i o n  is 
me tabo l i ca l l y  s tab le .  F o r  example ,  a b o u t  75% of a dose 

of p e n t y l e n e t e t r a z o t e  (Metrazol)  c an  be  i so la ted  f rom r ~t 
u r ine  u n c h a n g e d  7 I wa.s p r e p a r e d  b y  a n  i m p r o v e d  proce- 
du re  for  t h e  syn thes i s  of 5 - s u b s t i t u t e d  t e t r azo les  s. AS 
expec ted ,  t h e  a p p a r e n t  i on iza t ion  c o n s t a n t  of I (pK a = 4.1) 
was  qu i t e  s imi la r  to  t h a t  of n ico t in ic  acid ( p K ~ =  4.5)0. 5" 
(3 -Pyr idy l ) t e t r azo le  s h o w e d  l ipolysis  i n h i b i t o r y  ac t iv i ty  
wh ich  was s imi la r  in some respec ts  to  n ico t in ic  acid,  but  
d i f fered s ign i f i can t ly  a n d  i n t e r e s t i n g l y  in  o t h e r  aspectS. 
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15.2. 1967 Specialia 

I T  he inhibi t ion of noren inenhr ine- induced  release of art - r r . . 
, _Y acids was s tudied  wi th  eDididymal  adipose t~ssue 
~aken from la.. male Sprague-Dawley  rats,  180-240 g, fed ad 
~U.ltura. The t issue was p laced in f reshly ae ra ted  Krebs-  
•unger b icarbonate  buffer ,  p H  7.4, and minced  wi th  :~ issors into pieces weighing a p p r o x i m a t e l y  10 rag. E a c h  
,~Penmental  f lask conta ined  3 ml  of f reshly ae ra ted  
~ / o  O2-5% COe) Krebs -R inge r  b ica rbona te  buffer  and 
_ uu ~: 3 mg (mean 4- s t andard  deviat ion)  of adipose t is-  
sue. Bovine p lasma a lbumin,  f ract ion IV, 1%, was used 
as a fa t ty  acid acceptor  in the  incuba t ion  medium.  Ade- 
£Uate norepinephr ine  (20-30 ng/ml)  was added  to the  
incubation mix tu re  to  elicit  a 50% m a x i m u m  f a t t y  acid 
release. The compounds  under  tes t  were added  a t  appro-  
Priate concentrat ions.  The  exper imenta l  flasks were stop- 
Pered, aerated wi th  95% Oa-5% CO2 for 10 rain and incu- 
bated at  37 °C for 3 h on a Dubnof f  metabo l ic  shaker.  
After incubat ion,  a t iquots  were  r e m o v e d  for f a t t y  acid ~ alysis by the  me thod  of DOLE 10. The  effects of  t he  in- 
~,~Ztors were expressed in t e rms  of % inhibi t ion  of the  
~'-A release produced  by norepinephr ine .  

ue Table compares  the  inh ib i to ry  effects of nicot inic  
i i m  d and 5-(3-pyridyl) tetrazote (I) on the  norepinephr ine-  

ulated release of F F A  f rom adipose t issue in vi t ro .  
uese da ta  show t h a t  n icot inic  acid is abou t  1000 t imes  

raore po ten t  t han  I in this  system. The concen t ra t ion  of 
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t • £ t • e  COurse of the effects of (a) nicotinic acid and (b) 5-(3-pyridyl)- 
crazole (I), 1.0, 10 and 32 mg/kg, i.v., on the fasting plasma FFA 

values of adult mongrel dogs. 

Inhibition of norepinephrine-induced FFA release from adipose 
tissue in vitro 

COnCentration % Inhibition ~ 

5-(3-Pyridyl) - Nicotinic 
tetrazole (I) Acid 

10-a M 
10_~M 59 4- 3.0 69 4- 4.4 
I~).~M 31 i 1.4 68 4- 3.3 
10_aM 27 2t: 1.6 68 4- 4.9 
10-7 M 19 ± 3.6 66 J: 5.0 

8 ~ 2.4 28 4- 4.1 

Mean ~ S.D. of 5 experimental flasks. 
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nicot inic  acid requi red  to p roduce  50% inhib i t ion  is be-  
tween  10 -~ and 10-BM, while the  concen t ra t ion  of I re- 
qui red  for a s imilar  effect  is be tween  10 -4 and 10-SM. We 
conclude,  therefore,  t h a t  the  r ep lacemen t  of the  ea rboxy l  
funct ion  in nicot inic  acid by  the  t e t razo le  m o i e t y  causes 
a subs tan t i a l  decrease in intr insic  t ipolysis inh ib i to ry  
ac t iv i ty .  

Nicot inic  acid depressed p lasma F F A  af te r  in t ravenous  
admin i s t r a t ion  to normal  fasted dogs (Figure, a). A sub- 
m a x i m a l  depression of p lasma F F A  was observed a t  a 
dose of 1 mg/kg.  This  response was intensif ied and pro-  
longed by  an increase in dose to  10 mg/kg.  Increas ing  the  
dose beyond  I0 m g / k g  prolonged,  b u t  did no t  intensify,  
the  F F A  decrease. A rise of  p lasma F F A  above  the  basal  
level,  p l a sma  F F A  rebound,  was observed  af te r  doses of 
10 and 32 mg/kg.  This  r ebound  phenomenon  is cur ren t ly  
under  inves t iga t ion .  The  du ra t ion  of the  F F A  depression 
was a p p r o x i m a t e l y  1, 2 and 3 h af ter  i .v.  admin i s t r a t ion  
of 1, 10 and  32 mg/kg,  respect ively .  The  e leva t ion  of 
p lasma F F A ,  i.e. rebound,  a f te r  doses of 10 and 32 mg/kg,  
ex tended  ove r  the remainder  of the  8 h observa t ion  
period. I f  one takes  into account  the  p lasma F F A  re- 
bound  phenomenon ,  i t  is obvious  t h a t  single doses of 10 
or  32 m g / k g  of nicot inic  acid in t he  dog produce  super-  
normal  levels of c i rcula t ing  F F A .  

W h e n  a dose of I mg /kg  of 5-(3-pyr idyl) te t razole  (I) 
was admin is te red  to dogs a near  m a x i m a l  decrease in 
p lasma F F A  was seen (Figure, b). An increase in dose to 
10 mg /kg  intensif ied and  prolonged the  decrease;  while 
an increase in dose to 32 mg /kg  did no t  intensify,  bu t  did 
prolong the  F F A  depression.  The  dura t ion  of the  F F A  
depression was a p p r o x i m a t e l y  2, 5 and  8 h a f te r  i.v. 
admin i s t r a t ion  of 1, 10 and 32 mg/kg,  respect ively .  No 
indica t ion  of F F A  rebound  was observed and i t  is obvious  
t h a t  the  overa l l  response to I involves  a ne t  decrease in 
f a t t y  acid mobi l iza t ion .  

The  d a t a  presented  indicate  t h a t  I bears  a qua l i t a t i ve  
resemblance  to nicot inic  acid in several  character is t ics ,  
inc luding  lipolysis inhibi t ion  in v i t ro  and p lasma F F A  
depression in vivo.  Q u a n t i t a t i v e  differences exis t  in the  
v e r y  m u c h  reduced  in v i t ro  po tency  of I and  the  con- 
s iderably  longer  dura t ion  of F F A  depressing ac t iv i ty ,  
w i thou t  rebound,  of I in v ivo.  The  improved  du ra t ion  of 
act ion of 5-(3-pyridyl) te t razole  over  nicot inic  acid, in 
spite of a decreased intr insic ac t i v i t y  in vi t ro ,  is p robab ly  
a t t r i bu t ab l e  to the  grea ter  metabo l ic  s tab i l i ty  o5 I n. 
Addi t iona l  act ions of I are cu r ren t ly  under  inves t iga t ion .  

Zusammen/assung. Es  wird gezeigt,  dass 5-(3-Pyridyl)-  
Te t razo l  und  Nikotinsi iure die Menge der unve res t e r t en  
I~'ettsguren (UFS)  bei fas tenden H u n d e n  erniedrigen.  Die 
Te t r azo lana logve rb indung  der  Nikotinsi~ure ha t  eine 
l~ngere \ ¥ i rkungsdaue r  als Nikotins&ure, obwohl  ihre 
ant i t ipolyt ische  W i r k s a m k e i t  in v i t ro  vie l  ger inger  ats die 
der  Nikot ins~ure  ist. Die verli&ngerte ~Virkung yon  5-(3- 
Pyr idy l ) -Te t razo l  wird als Folge seiner Stoffwechsel-  
best i indigkei t  aufgefasst .  
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that I is excreted by tile dog essentially unchanged over a 24 h 
period. 


