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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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U p o n  wak ing  each  morn ing ,  15 m e n s t r u a l  w o m e n  (ages 
17-20 years)  recorded  t h e i r  basa l  body  t e m p e r a t u r e  a n d  
p laced  a smal l  a m o u n t  of sa l iva  (0.15 ml) a t  t h e  t op  of a 
45 ~ inc l ined  p lane  covered  w i t h  wax  paper .  Fo r  29 days  
each  w o m a n  recorded  t h e  sa l iva  flow in cm per  m i n  and  
oral  t e m p e r a t u r e  in  ~ All w o m e n  were asked  b y  us to  
iden t i fy  each  day  of m e n s t r u a t i o n  and  to i nd i ca t e  t he  days  
in which  t h e y  fel t  a b d o m i n a l  pa in .  As far  as we know,  these  
w o m e n  were h e a l t h y  a n d  h a d  n o r m a l  m e n s t r u a l  cycles. 

The  F igure  shows a t yp i ca l  r e l a t ionsh ip  be t w een  sa l iva  
flow a n d  basa l  b o d y  t e m p e r a t u r e  of 5 ou t  of t he  15 wo- 
m e n  wh ich  appea r s  to  ref lect  t he  t i m e  of ovu la t ion .  
O v u l a t o r y  p a i n  was also recorded  as a n  aid in  d e t e r m i n i n g  
t he  o v u l a t i o n  t ime.  T he  increase  in sa l iva  flow paral le ls  
basa l  b o d y  t e m p e r a t u r e  f rom m e n s t r u a t i o n  to  t h e  e s t ima t -  
ed t i m e  of o v u l a t i o n  a n d  can  be  t a k e n  as t he  es t rogenic  
phase  whereas  t he  s u b s e q u e n t  sa l iva  f low d a t a  seems to  
mimic  t he  p roges t a t i ona l  phase.  The  es t rogenic  peaks  of 
ovu l a t i on  and  corpus  l u t e s  are recorded  in all  5 w o m e n  so 
t h a t  sa l iva  v i scos i ty  was a l t e red  i n s  cha rac t e r i s t i c  m a n -  
ne r  b y  m e n s t r u a t i o n .  I n  an  a t t e m p t  to  cor re la te  these  d a t a  
w i t h  p rev ious  work,  two w o m e n  (B. F. a n d  L. C.) m e a s u r e d  
t he i r  da i ly  sa l iva  glucose b y  the  D e x t r o s t i x  b lue  color. A 
blue  color was  recorded  each  day  b e t w e e n  day  10 to  13 for  

B . F .  and  be tween  day  10 to day  15 for L.C. This  agrees 
w i t h  our  e s t i m a t e d  t i m e  of ovu l a t i on  o b t a i n e d  b y  sa l iva  
flow, basa l  b o d y  t e m p e r a t u r e  and  ovu l a t i on  pain.  Our  
p rev ious  work  ind ica tes  t h a t  a t  t h i s  t i m e  t he  p r o p o r t i o n  of 
meso the l i a l  cells d rop  to a m i n i m u m  whereas  po lymorpho -  
nuc lea r  l eukocy tes  e leva te  to  a m a x i m u m  in pe r i tonea l  
f luid ~. U r i n a r y  p ro t e in  levels become  e leva ted  a t  t he  t i m e  
of o v u l a t i o n  ~. W e  feel t h a t  sa l iva  v iscos i ty  can  be  used as 
an  a id  to  d i s t i ngu i sh  t he  va r ious  phases  of t he  m e n s t r u a l  
cycle b y  w o m e n  and  to p o i n t  ou t  t he  t i m e  of fer t i l i ty .  

Rdsumd. Chez les f emmes  la viscosi t6  de la sal ive mise 
en  r e l a t i on  a v e c l a  t e m p 6 r a t u r e  du  corps  r6v~le le t e m p s  
de l ' ovu l a t i on  aussi  b i en  que  les phases  var i6es  du  cycle 
mens t rua l .  
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The  Effect of I n t r a l u m i n a l  H y d r o s t a t i c  P r e s s u r e  

I n  view of t he  widespread  use of per fus ion  t echn iques  
for the  q u a n t i f i c a t i o n  of i n t e s t i na l  abso rp t ion  in vivo,  i t  is 
surpr iz ing  t h a t  such l i t t l e  a t t e n t i o n  has  been  pa id  to  t he  
inf luence  of i n t r a l u m i n a l  h y d r o s t a t i c  p ressure  on  t he  
p a r a m e t e r s  involved .  Only  an  in f in i t e s imal  p r o p o r t i o n  of 
pub l i c a t i ons  specify t he  pressure  to  wh ich  the  in t e s t ine  
was sub jec ted ,  and  moreove r  in  a r ecen t  rev iew of per-  
fusion techniques ,  e x p e r i m e n t a l  a n d  clinical,  t h e  fac tor  
was no t  even  m e n t i o n e d  I. The  p re sen t  s t u d y  ind ica tes  
t h a t  the  i n t r a l u m i n a l  p ressure  is a sens i t ive  p a r a m e t e r  
wh ich  p lays  a s ign i f ican t  role in  t h e  m a g n i t u d e  of t he  
a b s o r p t i o n  ob ta ined .  

Methods. The  e x p e r i m e n t s  were pe r fo rmed  on mongre l  
dogs fas ted  for 24 h a n d  a n a e s t h e t i z e d  w i t h  p e n t o b a r b i t a l .  
An  ileal loop, 20-30 cm in length ,  was  t i ed  a t  b o t h  ends  
w i t h o u t  i n t e r r u p t i o n  of a n y  b lood  supply.  Cannulae ,  of 
d i a m e t e r  5 mm,  were inse r ted  in to  smal l  incis ions in  t he  
an t i -mesen t e r i c  b o r d e r  a t  each  end.  T he  per fus ion  f luid 

Table I. Influence of hydrostatic pressure on the absorption of water 
by the perfused dog intestine in vivo 

Pressure Absorption 
(era of water) (ml/g dry wt./h) 

0 3.82 =t: 0.53 
10' 6.06 d= 0.68 
20 6.96 =~ 0.89 
30 6.80 ~ 0.70 

~0.05 0.68 
DO.O1 0.90 
~ 1.20 

Results are the means of 11 experiments. Statistical analysis was 
performed by a random-block analysis of variance, each animal 
providing 1 block, since the same loop was used for all studies. The 
values of 'D', the least significant difference between means at a 
given signilicanee level (as indicated by the subscript), were extracted 
from this analysis. 

on Intes t ina l  A b s o r p t i o n  in v ivo  

was passed  t h r o u g h  t he  i n t e s t i na l  l u m e n  b y  means  of a 
t o t a l l y  occlusive p u m p ,  a n d  was r e t u r n e d  to a reservoi r  
for rec i rcula t ion .  The  level  of t he  a p e r t u r e  of t he  out f low 
t u b e  w i t h  r e l a t i on  to t he  in t e s t ine  was changed  a t  will  to  
p roduce  t he  v a r i a t i o n s  in  h y d r o s t a t i c  pressure ,  The  flow 
ra te  of the  p u m p  was a lways  3.3 ml /min .  E a c h  per fus ion  
las ted  for 30 rain,  a f t e r  wh ich  t he  in te s t ine  was careful ly  
d ra ined  of all l iquid,  t he  level  of t he  out f low t u b e  was 
changed ,  and  t he  pe r fus ion  was r e - s t a r t ed  a t  a n o t h e r  
pressure .  General ly ,  4 d i f fe ren t  pressures  were employed  
for each  loop. Af te r  t he  f ina l  per fus ion  period,  the  experi-  
m e n t a l  loop was  excised and  weighed.  Samples  of t h e  
t i ssue  were des icca ted  o v e r n i g h t  a t  110~ so t h a t  t h e  
t o t a l  d ry  we igh t  of t he  e x p e r i m e n t a l  loop could be  
computed .  The  a b s o r p t i o n  was expressed  pe r  g of d ry  
t i ssue  a n d  pe r  h. I n  some exper imen t s ,  t he  v i ab i l i t y  of t he  
mucosa  of t he  per fused  loop w a s  t e s t ed  in v i t ro  a n d  com- 
p a r e d  w i t h  t h a t  of a con t iguous  con t ro l  loop b y  d e t e r m i n a -  
t i on  of i ts  c apac i t y  to  abso rb  label led  p h e n y l a l a n i n e  or 
f i -methyl-glucoside,  accord ing  to p rev ious ly  pub l i shed  
t echn iques  ~. 

The  per fus ion  f luid cons i s ted  of Krebs  b i c a r b o n a t e  
buf fe r  c o n t a i n i n g  0.2% glucose. W a t e r  a b s o r p t i o n  was 
assessed s imp ly  b y  n o t i n g  t he  decrease  in vo lume  of the  
per fusa te ,  whi l s t  sodium,  po tass ium,  chlor ide and  glucose 
c o n c e n t r a t i o n s  were  d e t e r m i n e d  before  a n d  a f t e r  t h e  per-  
fusion,  us ing  f lame p h o t o m e t r y ,  t i t r a t i o n  and  glucose 
oxidase  m e t h o d s  respect ively .  A b s o r p t i o n  of t he  solutes  
was  c o m p u t e d  s imp ly  f rom the  a m o u n t s  per fused  and  t he  
a m o u n t s  recovered.  S t a t i s t i ca l  e v a l u a t i o n  was a lways  
pe r fo rmed  b y  r a n d o m - b l o c k  ana lys i s  of va r iance ,  since 
t he  same loop was used for  all  d e t e rmina t i ons .  

Results. The  a b s o r p t i o n  of w a t e r  b y  t he  per fused  dog 
r a t e s t i ne  was doub led  w h e n  t he  i n t r a l u m i n a l  p ressure  was 
inised f rom 0 to 10 cm of water ,  and  a smal le r  b u t  st i l l  

1 t~. MODIGLIANI, J.C. RAMBAUD and J . J .  BERNIIZR, Digestion 9, 
176 (1973). 
j . W . L .  ROBINSON and V. MIRKOVlTC~, Gut 73, 784 (1972). 


