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Table I. Effect of colchicine and melatonin on the distribution of stages of mitosis in HeLa cells 
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Compound Prophase Percent of all cells in mitosis 

Late prophase Equatorial plates Anaphase Telophase 

1 2 

Mitosis (%) 

Colchicine (10 -~ M) 4 96 0 0 0 0 11.8 
Melatonin (10 -a M) 5 46 25 5 1.2 18.8 2.6 
Control 8 44 17 6 3.0 22.0 4.8 

Table II. Effect of melatonin on colchicine-induced mitotic arrest 
in HeLa ceils 

Compounds and ~itosis (%) 
concentrations 

Colchicine (10 -7 M) 9.0 
Melatonin (10 -4 M) 4.2 
Melatonin (10 -4 M) ~ 9.2 
Colchicine (10 -~ M) ~ 
Melatonin (10 -a M) b 4.4 
Colchicine (10 -~ M) b 
Control 4.8 

,Added simultaneously, b Preineubated with melatonin 1 h before 
adding colchieine. 

10 -7 M ;  mela tonin ,  10 -4 M) were added  s imul taneous ly  
to  H e L a  cultures.  No difference be tween  the  mi to t ic  
index  of these  cul tures and those  t r ea t ed  wi th  colchicine 
alone was seen. However ,  when  cul tures were incuba ted  
for 1 h wi th  10 -~ M mela tonin  before add ing  10 -v M 
colchicine, a decrease in the  mi to t ic  index  wi th  respect  to 
colchicine alone was observed  (Table II).  This  is cons is ten t  
w i th  the  observa t ion  t h a t  h igh  concen t ra t ions  of mela-  
ton in  can displace colchicine f rom tubul in ,  the  pro te in  
subuni t  of micro tubules  which  comprise  t he  mi to t ic  
spindle ~. Mela tonin  is unique,  however ,  in its abi l i ty  to 
displace colchicine f rom tubul in  w i thou t  causing mi to t ic  
ar res t  itself. The 1-hour p re incuba t ion  t ime  necessary  for 
mela ton in  to have  an observable  effect  on colchicine 's  
an t imi to t i c  ac t ion m a y  ref lect  t ime  requi red  to become 
bound  to or al ter  a cellular r ecep tor  such as tubul in .  

Two analogs of mela tonin ,  t r y p t a m i n e  and 5-methyl-  
t r yp t amine ,  were examined  for t h e i r  abi l i ty  to influence 

mi to t ic  inhib i t ion  by  colchicine. Ne i ther  agent  inf luenced 
colchicine 's  an t imi to t i c  ac t iv i ty ,  nor  did e i ther  agent  
alone have  any  effect  on mitosis.  Thus,  ti le abi l i ty  of 
mela ton in  to reduce colchicine 's  effect iveness as a mi to t ic  
inhibi tor  appears  to  have  some s t ruc tu ra l  specificity.  

Mela tonin  has  been  impl ica ted  in a n u m b e r  of processes 
which  involve microtubules .  For  instance,  it  has  been  
found  t h a t  p inea lec tomy results  in slow wound  heal ing 
and t h a t  th is  effect  can be reversed b y  mela ton in  as 
ref lected in an increased n u m b e r  of mi to t ic  figures a t  t he  
wound  site in me la ton in - t r ea t ed  sujects  5. M o v e m e n t  of 
melanin  granules in melanocytes  appears  to  be d e p e n d e n t  
on reversible in te rconvers ion  be tween  micro tubules  
(24 nm) and  f i laments  (10 rim)~. Microtubules  appear  to  
be associa ted wi th  aggregat ion  of granules;  f i laments  
appear  to  be  associa ted wi th  dispersion of granules.  
Granules are found to  disperse on t r e a t m e n t  wi th  col- 
chicine, poss ib ly  due to  convers ion of micro tubules  into 
f i laments .  Melatonin,  on the  o the r  hand ,  causes the  ag- 
gregat ion of granules as does cy tochalas in  t36. In  l ight  
of these  reports ,  then,  i t  is n o t  especial ly surpr iz ing t h a t  
an in te rac t ion  be tween  colchicine and  mela ton in  occurs 
in mic ro tubu le -med ia t ed  mi to t ic  division. Ev idence  
agains t  in te rconvers ion  be tween  micro tubules  and  fila- 
men t s  has also been presen tedL Thus,  ti le in te r re la t ionship  
among  these  var ious  observa t ions  involving mela tonin ,  
colchicine, f i laments  and  micro tubules  awai ts  elucidat ion.  
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Effect  of F r u c t o s e  A d m i n i s t r a t i o n  on  S e r u m  U r a t e  L e v e l s  in  the  U r i c a s e  I n h i b i t e d  R a t  
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Summary. Fruc tbse  admin i s t r a t ion  to  the  uricase inhib i ted  ra t  produces  a ve ry  marked  e levat ion  in se rum ura te  

levels. 

Fructose ,  a monosacchar ide ,  is cur ren t ly  avai lable to  
the  medical  profession for use as a n u t r i e n t  whenever  a 
rap id ly  metabol izable  source of calories is required.  I t  is 
especial ly valuable  in t r ea t ing  hypog lycemia  in newborn  
infan ts  because no hypoglycemic  rebound  occurs. Fu r t h e r -  
more,  i t  is be t t e r  to le ra ted  t h a n  dext rose  in d iabet ics  be- 
cause i t  is metabo l ized  in t he  absence of insulin 1. Fol-  

lowing its in t roduc t ion  as a sugar subs t i tu t e  in a va r i e ty  
of food prepara t ions ,  f ructose has  elici ted increasing at-  
t en t ion .  I t  now appears  t h a t  in the  near  future,  f ructose 
as 'h igh  f ructose  corn syrup '  Could account  for up to  40% 

1 AMA Drug Evaluation, 1st edn. (American Medical Association, 
Chicago 1971), p. 126. 
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The Effect of fructose in the presence and absence of K-oxonate on serum urate levels 

EXPERIENTIA 32/3 

Treatment 
Day(s) 

1 to3 4 and 5 

Group K-oxonate K-oxonate Fructose 
(5 % in diet) (5 % in diet; 250 mg]kg i.p.) (5 % in diet; 5 g/kg i.p.) 

Serum urate (mg]100 ml) 
at day 5 
(blood taken 11/2 h after i.p. injection) 

A (control) -- -- -- 
B -- -- + 
C + + -- 
D + + + 

1.9 (1.7- 2.1) 
2.6 (2.2- 3.1) 
3.7 (3.5- 4.1) 

10.7 (9.7-11.4) 

Range of serum urate values obtained. 

of i n d u s t r i a l  sugar  c o n s u m p t i o n  s . Moreover ,  t he  food 
i n d u s t r y  is cons ider ing  t he  s u b s t i t u t i o n  of cheape r  ' h igh  
f ruc tose  corn  sy rup '  for r e l a t ive ly  expens ive  sucrose in 
sof t  dr inks ,  da i ry  and  frozen desserts ,  cooked goods and  
snacks  3, 3. 

Since t h e  or ig ina l  o b s e r v a t i o n  of PERHEENTUPA a n d  
RAIVlO ~ t h a t  f ruc tose  a d m i n i s t r a t i o n  to  n o r m a l  ch i ld ren  
or to  ch i ld ren  w i t h  congen i t a l  f ruc tose  in to l e rance  causes  
a rise in s e rum u r a t e  levels,  s u b s e q u e n t  r epor t s  conce rn ing  
se rum u r a t e  levels a f t e r  ora l  or i n t r a v e n o u s  f ruc tose  ad-  
m i n i s t r a t i o n  h a v e  been  confl ic t ing.  STIRPE e t  al. 5 a n d  
HEUCKlgNKAMP a n d  ZOLLNER 6 were able  to  d e m o n s t r a t e  
a h y p e r u r i c e m i c  cond i t i on  fol lowing f ruc tose  a d m i n i s t r a -  
t ion,  whi le  SAHEBJAMI and  SCALETTAR 7 a n d  CURRERI 
a n d  PRUITT s did  n o t  f ind  a n y  s ign i f ican t  change  in s e r u m  
u r a t e  levels ill t h e i r  s tudies .  Morevover ,  FRANK a n d  
Mf3LLER 9 h a v e  obse rved  s ign i f ican t  increases  in  s e r u m  
u r a t e  levels d u r i n g  in fus ion  of f ruc tose  on ly  in p a t i e n t s  
w i t h  gou t  a n d  hype ru r i cemia ,  b u t  n o t  in  n o r m a l  indi-  
v iduals .  

P r io r  to  t h e  d e v e l o p m e n t  of t h e  h y p e r u r i c e m i c  r a t  
mode l  b y  JOHNSON et  al. 1~ wh ich  s imula tes  t he  h u m a n  
s i tua t ion ,  i t  was  n o t  feasible  to  m o n i t o r  t h e  inf luence  of 
d rugs  on  s e r u m  u r a t e  levels in e x p e r i m e n t a l  an imals .  I n  
t h i s  mode l  t h e  u t i l i z a t i on  of p o t a s s i u m  o x o n a t e  (K- 
oxonate )  to  i n h i b i t  ur icase  a c t i v i t y  p r e v e n t s  t he  con-  
vers ion  of u r a t e  to  more  soluble  a l l an to in  a n d  t h u s  al lows 
t h e  d e t e c t i o n  of a b n o r m a l  s e rum u r a t e  levels in t h e  r a t  
a r iz ing  f rom d rug  t h e r a p y .  I n  v iew of t h e  conf l ic t ing  
r epo r t s  i nvo lv ing  h u m a n  v o l u n t e e r s  a n d  pa t i en t s ,  s tud ies  
on  t h e  effect  of f ruc tose  a d m i n i s t r a t i o n  on  se rum u r a t e  
levels in  t h e  ur icase  i n h i b i t e d  r a t  were u n d e r t a k e n .  

F o u r  groups  of ma le  W i s t a r  r a t s  (5 a n i m a l s  in  each  
group) were t r e a t e d  as follows: Group  A, no  t r e a t m e n t ;  
Group  B, i .v .  f ruc tose  infusion,  100 m g / k g ;  G r o u p  C, 
K-oxona te ,  200 mg/kg,  i .p.  a n d  G r o u p  D, 200 m g / k g  
K - o x o n a t e  2 h p r io r  to  f ruc tose  a d m i n i s t r a t i o n .  Se rum 
u r a t e  was  d e t e r m i n e d  accord ing  to  t h e  m e t h o d  of ARCHI- 
BALD 11 fol lowing p rec ip i t a t i on  of p l a s m a  p ro te ins  b y  t he  
p rocedure  of ]~UCHANAN et  al. 1~. Compared  to  t h e  un-  
t r e a t e d  con t ro l  an ima l s  (2.0 rag/100 ml  s e rum ura te ) ,  
f ruc tose  or K - o x o n a t e  a d m i n i s t r a t i o n  p r o d u c e d  some 
e l eva t ion  in s e r u m  u r a t e  levels  (4.5 a n d  7.0 rag/100 ml  
respect ively) ,  whi le  an ima l s  p r e t r e a t e d  w i t h  K - o x o n a t e  
showed  a v e r y  m a r k e d  e l eva t i on  in s e r u m  u r a t e  levels 
(as h i g h  as 20 mg/100  ml,  ave rage  17.5~ 2 h a f te r  
f ruc tose  infusion.  

I n  a n o t h e r  series of e x p e r i m e n t s  w i t h  4 groups  of 
female  W i s t a r  r a t s  (5 an i m a l s  in  each  group)  t e s t  com- 
p o u n d s  were i n t r o d u c e d  b y  a d d i t i o n  to  t h e  bas ic  d ie t  of 
g r o u n d  commerc i a l  r a t  cubes  and  b y  i .p .  i n j ec t ion  

(Table).  These  resu l t s  d e m o n s t r a t e  t h a t  t r e a t m e n t  w i t h  
a c o m b i n a t i o n  of b o t h  K - o x o n a t e  and  f ruc tose  p roduces  
m u c h  h ighe r  u r a t e  levels t h a n  e i t he r  c o m p o u n d  ad-  
min i s t e r ed  alone.  This  is in  a g r e e m e n t  w i t h  t h e  resu l t s  
o b t a i n e d  in t he  i .v .  s tudies .  I t  is of i n t e r e s t  to  no t e  t h a t  
some depos i t s  of ur ic  acid were found  in t h e  k i d n e y  
t u b u l e s  of t h e  r a t  in  t h e  K - o x o n a t e / f r u c t o s e  t r e a t e d  
group,  t h u s  poss ib ly  i m p a i r i n g  n o r m a l  r ena l  func t ion .  

These  results ,  u t i l iz ing  t he  ur icase  i n h i b i t e d  ra t ,  c lear ly  
i nd i ca t e  t h a t  f ruc tose  a d m i n i s t r a t i o n  can  resu l t  ill m a r k -  
ed ly  e l eva t ed  s e rum u r a t e  levels. I n  sp i te  of t h e  p roduc -  
t i on  of these  h i g h  u r a t e  levels,  a s t u d y  on  t h e  effect  of 
f ruc tose  a d m i n i s t r a t i o n  on  h e m o s t a s i s  is feasible since 
STAVRIC e t  al. 13 h a v e  p rev ious ly  d e m o n s t r a t e d  t h a t  t he re  
is no  s ign i f ican t  change  in such  hema to log i ca l  p a r a m e t e r s  
as t h e  c lo t t i ng  t ime,  h e m a t o c r i t ,  p l a t e l e t  n u m b e r  or 
p l a t e l e t  agg rega t ion  in t h e  ur icase  i n h i b i t e d  h y p e r -  
u r icemic  ra t .  I t  is sugges ted  t h a t  t h e  i nd i s c r imina t e  use 
of f ruc tose  in foods be  r eapp ra i s ed  since one m i g h t  expec t  
t h a t  i nd iv idua l s  w i t h  s l igh t ly  e l eva t ed  or border l ine  
u r a t e  levels  m i g h t  be  exposed u n w i t t i n g l y  to  large 
a m o u n t s  of f ruc tose  dai ly,  wh ich  could lead to h y p e r -  
u r i cemia  and  i ts  assoc ia ted  h e a l t h  p rob lems .  
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