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A t h e r o g e n i c  Effect  of  S u c r o s e  a n d  W h i t e  F l o u r  Fed  

High ca rbohydra t e  die ts  free of added  cholesterol  
induce hypercho les te remia  and atherosclerosis.  In  fact,  
PAGE ~ and McCARRISO~ ~ consider  ref ined sugar as well as 
whi te  flour as one of the  great  nu t r i t iona l  p rob lems  of our 
t ime  because t h e y  have  such a de t r imen ta l  effect  on b o d y  
chemis t ry .  A high 40% ca rbohydra t e  die t  fed to  rabb i t s  
for 33 weeks revealed t h a t  s ta rch  p roduced  a h igh  serum 
cholesterol  and  a m a rked  a t h e r o m a t a  3. However ,  YIJI~I~I~ 4 
and DALDERIJP 5 found  no re la t ionship  be tween  d ie ta ry  
ca rbohydra t e  and  the  level of se rum cholesterol ,  Possibly,  
a h igh food in take  wi th  an excess b o d y  weight  and decreas-  
ed phys ica l  ac t iv i ty  m a y  be an i m p o r t a n t  cons idera t ion  6, 7. 
In  the  p resen t  s tudy  we a t t e m p t e d  to  show the  hyper -  
choles teremic  and a therogenic  influence of whi te  f lour 
plus sucrose fed in the  die t  to obese adul t  male  and female 
mice (C57BL/6J). Some a t t en t i on  was given to  th is  animal  
as a l abora to ry  model  for s tudy ing  atherosclerosis  over  a 
shor t  per iod of t ime.  

Methods. Adul t  male and female  obese mice (C57BL/6J) 
were fed a l i b i t um 50% Pur ina  l abora to ry  chow + 25% 
whi te  flour + 25% ref ined sucrose for 6 weeks. Control  
animals  were fed only  t h e  powdered  chow diet .  Dai ly  food 
in take  and final body  weights  of all animals  were recorded.  
At  the  end of 6 weeks each mouse  was  decap i t a t ed  and 
serum was ob ta ined  for to ta l  cholesterol  de t e rmina t i on  s . 
Specimens  of aor ta  near  the  hea r t  were r emoved  and 
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f ixed in 10% formal in  and  s ta ined by  the  osmium te t rox-  
ide m e t h o d  for l ipid depos i t ion  9. By  using the  formula  
I/Xd2/N ( N - - l )  we calculated the  s t an d a rd  error of the  
various means  and  appl ied the  S tuden t s  t - test  for signifi- 
can t  difference ~0. 

Results and discussion. Male obese mice fed the  mix tu re  
of 50% chow diet  + 25% whi te  flour and 25% sucrose 
had  a to ta l  serum cholesterol  level (491.8 + 1.7 rag/ 
100 ml) which  was 2.7 t imes  greater  t h a n  male animals  
fed only the  commerc ia l  chow die t  (182.1 4- 1.1 mg/  
100 ml) (P  < 0.001) for 6 weeks. However ,  sucrose and 
whi te  f lour failed to  elevate  female serum cholesterol  
(Table). I n  male mice fed sucrose plus whi te  flour aortic 
medial  sect ions mani fes ted  extens ive  l ipid mater ia l  (black 
deposits)  (Figure) whereas  aortic media l  sections f rom 
males  fed l abora to ry  chow alone were normal  wi th  no fat  
deposi t ion.  All animals  were hyperphag ic  on labora tory  
chow as well as when  the  chow was mixed  wi th  carbo- 
hydra te .  However ,  female mice  were heavier  t h a n  males 
of s imilar  age as ref lected by  the  grea ter  n u mb er  weighing 
more  t h a n  30 g. All obese mice were quite  act ive even when 
fed the  addi t iona l  whi te  f lour and  sucrose. 

The choice of t he  l abora to ry  animal  model  for s tudy-  
ing atherosclerosis  remains  a subjec t  of in tense  discussion. 
The r ab b i t  as a model  fails shor t  of the  mark  because the  
lesions are p r e d o m i n a n t l y  ' foam cell' lesions l imited to the  
i n t ima  wi th  l i t t le  ex tens ion  in to  the  media  of the  aorta.  
In  the  p resen t  s tudy  male bu t  no t  female  obese mice 
developed hypercho les te remia  which  agrees w i th  d i n -  
ical experience.  The rise in se rum cholesterol  began  to  

Aortic media of obese male mice fed white flour and refined sugar 
for 6 weeks showing massive black deposits of fat. • 128. 
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Serum cholesterol levels of adult male and female C57BL/6 J obese mice fed sucrose and white flour in chow diet for 6 weeks 

Male mice Female mice 

Normal ~ Chow diet + Normal ~ Chow diet + 
powdered 25% sucrose + powdered 25% sucrose + 
chow diet 25 % white flour chow diet 25 % white flour 

Number of mice 
Final body weight (g) 
Number of animals over 30 g 
Average daily food intake (g) 
Serum cholesterol 6 weeks (mg/100ml) 

8 9 9 9 
28,2 4- 3.0 30.8 4- 1.2 37.4 4- 1.6 34.7 4- 3.3 
3 3 6 5 

13.5 4- 0.2 ~ 10.9 4- 0.1 10.9 ! 0.2 12.6 4- 0.0 
182.1 i 1.1 491.8 4- 1.7 231,3 ~ 3.2 224.4 4- 1.0 

Purina laboratory diet. v ~ = Standard error of the mean, 
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rise a f t e r  2 weeks  on  t he  h igh  c a r b o h y d r a t e  diet .  Whi le  
these  resu l t s  c a n n o t  be r e l a t ed  d i r ec t ly  to  h u m a n  a the ro -  
sclerosis we feel t h a t  t he  obese mouse  should  receive  
fu tu re  cons idera t ion .  The  h y p e r p h a g i a  and  increased 
b o d y  we igh t  of obese mice m a y  be  essent ia l  for t h e  induc-  
t i on  of a therosc leros is  over  a sho r t  per iod  of t i m e  despi te  
t he  fac t  t h a t  t h e i r  phys ica l  a c t i v i t y  appea red  to be normal .  
These  d a t a  sugges t  t h a t  re f ined  sugar  and  wh i t e  f lour  
p l a y  some role in  t h e  d e v e l o p m e n t  of a therosclerosis .  

Rdsumd. Des souris  m&les ob6ses nour r ies  ad  l i b i t u m  
avec  50% de c6r6ales, 25% de fa r ine  b lanche ,  e t  25% de 
sucrose on t  p r6sen t6  une  a u g m e n t a t i o n  en ctiolest4rol de 

s6rum 2,7 fois ph is  g rande  que  celle des a n i m a u x  nour -  
ris s eu l emen t  de c6r6ales. Des d6p6ts  de ma t i6 res  grasses 
on t  6t6 t rouv6s  dans  la m6dia  aor t ique .  
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S a l i v a  V i s c o s i t y  R e f l e c t s  the  T i m e  of O v u l a t i o n  

Our  p rev ious  work  in women  ~ suggests  t h a t  we can  
de t ec t  t h e  fer t i le  pe r iod  b y  m e a s u r i n g  t he  sa l iva  glucose 
levels. The  a p p e a r a n c e  of t he  D e x t r o s t i x  b lue  color 
i n d i c a t i v e  of sa l iva  glucose cor re la ted  well w i t h  o v u l a t o r y  
pain .  The  a m o u n t s  of sa l iva  glucose (dep th  of blue color) 
were g rea t e s t  a t  t h e  t i m e  of o v u l a t i o n  a n d  faded a w a y  
w i t h i n  a few days  d e p e n d i n g  upon  the  glucose levels 
r eached  b y  a p a r t i c u l a r  woman .  I n  a few women,  the  blue 
color was p re sen t  a d a y  or so before our  e s t i m a t e d  t i m e  of 
ovu la t ion .  F u r t h e r m o r e ,  ovu l a t i on  a l t e red  t he  p a t t e r n  of 
meso the l i a l  cells a nd  p o l y m o r p h o n u c l e a r  l eukocy tes  in  
pe r i tonea l  f luid in such  a m a n n e r  t h a t  we could iden t i fy  
t he  s tages  of t h e  m e n s t r u a l  cycle. T he  p r o p o r t i o n  of 
meso the l i a l  cells was  lowest  a t  ovu l a t i on  whereas  t h e  
p r o p o r t i o n  of p o l y m o r p h o n u c l e a r  l eukocytes  was max i -  
n m m .  La rge r  t h a n  n o r m a l  a m o u n t s  of f luid (2 to  8 ml) 
were a sp i r a t ed  i m m e d i a t e l y  a f te r  w h a t  we i n t e r p r e t e d  as 
o v u l a t i o n  ~. Fol lowing these  s tudies ,  we h a v e  re la ted  

u r i na ry  p ro t e in  levels w i t h  ovu l a t i on  ~. U r i n a r y  p ro t e in  
increased  a t  ovu l a t i on  b u t  u r i n a r y  p H  and  glucose va lues  
r e m a i n e d  u n c h a n g e d  t h r o u g h o u t  t he  cycle. These  d a t a  
cor re la te  well  w i th  ' s p i n n b a r k e i t '  and  vag ina l  smea r  tests .  

D u r i n g  o v u l a t i o n  the  fol l icular  c o n t e n t s  of the  o v a r y  
e m p t y  hormones ,  c a r b o h y d r a t e s  a n d  p ro t e in  in to  t he  
pe r i tonea l  c a v i t y  which  are abso rbed  in to  t he  b lood a n d  
become  depos i t ed  in to  t he  sal iva.  The  p r e sen t  s t u d y  
a t t e m p t s  to  cor re la te  t he  r e l a t ive  sa l iva  v i scos i ty  w i t h  
basa l  b o d y  t e m p e r a t u r e  in  r e l a t ion  to the  t i m e  of ovula-  
t ion  which  will be c o m p a r e d  w i t h  p rev ious  work.  
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Saliva flow reflects the time of ovulation, 
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