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ind iv idua l ,  i.e., 2 h a f te r  t he  mea l ;  in the  l a te r  samples  
t h e  i n t e n s i t y  of t h a t  b a n d  t h e n  decreases  progress ive ly  
w i t h  t ime  fol lowing e a t i n g  such  t h a t  i t  h a s  or has  n e a r l y  
r e t u r n e d  to  base  l ine level  in s ample  No. 5. 2. There  are 
differences  in t h e  a p o p r o t e i n  b a n d s  in t he  region b e t w e e n  
p H  6.5 a n d  7.5 be t w een  t h e  pre-  and  pos t  ea t ing  samples .  
More in t ense ly  s t a in ing  b a n d s  occur  in  samples  2 a n d  3 
t h a n  in 1 a n d  5. These  differences  are n o t  as clear  as 
those  in (1). T h e y  may,  none  t h e  less, be  s imi la r ly  signifi-  
cant .  No a t t e m p t  was m a d e  in t h i s  e x p e r i m e n t  to  q u a n t i -  
t a re  t he  s t a in ing  i n t e n s i t y  of t he  b a n d s  or  to  f u r t h e r  
i den t i fy  t he  apopro t e in s  wh ich  give rise to  these  bands .  

Discussion. W e  bel ieve  t h a t  t he  f ind ing  t h a t  on ly  a 
sma l l  n u m b e r  of V L D L  apopro t e in s  increases  signifi- 
c a n t l y  fol lowing food i n t a k e  and  t h a t  the  concen t r a t i ons  
of t he  m a j o r i t y  of t h e  apopro t e in s  r em a i ns  unaf fec ted  is 
i n t e re s t ing  a n d  s ignif icant .  Q ua l i t a t i ve  as t he  p r e sen t  
f ind ings  are,  t h e y  are qu i te  a d e q u a t e  to  exclude w h a t  
m i g h t  a p p e a r  to  be  the  m o s t  p laus ib le  a s s u m p t i o n  a b o u t  
a p o p r o t e i n  func t ion  in l ipid t r a n s p o r t ,  n a m e l y  t h a t  in 
response  to  food in take ,  s imply  more  of t he  same V L D L  
is p roduced  as t h a t  w h i c h  is c i rcu la t ing  in t he  fas t ing  

is j .  ALBERS and F. ALADJEM, Biochemistry IO, 3436 (1971). 
17 ]~. PEARLSTEIN and F. ALADJEM, Bioehem. Med. 8, 28 (1973). 
as This work was supported by grants from the U.S. Public Health 

Service. 

s ta te .  Newly  fo rmed  V L D L  fol lowing food i n t a k e  
obv ious ly  has  a d i f fe ren t  a p o p r o t e i n  compos i t ion  t h a n  
V L D L  p re sen t  in  t he  f a s t ing  s ta te .  

Some of the  ques t ions  wh ich  arise are :  W h a t  is t he  
or igin of these  new a p o p r o t e i n  ? Are  t h e y  newly  syn the -  
sized pro te ins ,  p e r h a p s  syn thes i zed  in t he  gut ,  or are 
t h e y  some of t h e  m i n o r  h i g h  dens i ty  apopro te ins  ? W h a t  
k inds  of l ipopro te in  molecules  ca r ry  these  apopro te ins  ? 
Are  these  apopro te ins  ca r r i ed  as special  subpopu la -  
t ions  14,1~,17 ? Are  each  of t h e  apopro t e in s  or subpopu la -  
t ions  u n d e r  i n d e p e n d e n t  me tabo l i c  con t ro l  or is t he  
con t ro l  of ce r t a in  of t h e m  l inked  ? These  ques t ions  will 
r e m a i n  open  un t i l  t h e  apopro te ins  a n d  s n b p o p u l a t i o n s  
are  i sola ted a n d  cha rac t e r i zed  so t h a t  q u a n t i t a t i v e  
me tabo l i c  s tud ies  can  be  car r ied  out .  

Summary. The  c o n c e n t r a t i o n s  of ce r t a in  of t he  v e r y  
low dens i ty  h u m a n  se rum l ipopro te in  apopro te ins  were 
found  to increase  fol lowing a meal,  while  t he  concen t ra -  
t ions  of t he  m a j o r i t y  of t he  apopro te ins  were found  to be  
unaf fec ted .  
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E f f e c t  o f  S e x  H o r m o n e s  o n  U r i c  A c i d  M e t a b o l i s m  in  R a t s  

I t  h a s  been  k n o w n  for m a n y  years  t h a t  the  ave rage  
s e rum u r a t e  c o n c e n t r a t i o n  of p r e - m e n o p a u s a l  females  is 
a p p r o x i m a t e l y  1.0 m g  pe r  100 ml  lower t h a n  t h a t  of 
males  1. The  ex is tence  of th i s  sex dif ference in se rum u r a t e  
c o n c e n t r a t i o n  ha s  been  a t t r i b u t e d  to  t h e  h o r m o n a l  
a l t e r a t i o n  found  b e t w e e n  b o t h  sexes. The  purpose  of th i s  
s t u d y  is to  e v a l u a t e  t he  effect  of some sex h o r m o n e s  on  
u r a t e  m e t a b o l i s m  in a n i m a l  expe r imen t s .  

Methods and materials. W i s t a r  r a t s  we igh ing  150-200 g 
were  used in t h e  p r e s e n t  s tudy .  P l a s m a  and  u r i n a r y  ur ic  
acid c o n c e n t r a t i o n  were e s t ima ted ,  us ing  an  enzymic  
s p e c t r o p h o t o m e t r i c  m e t h o d  of LIDDLE 2. A l l an to in  was 
m e a s u r e d  b y  t he  m e t h o d  of LARSON a. Blood  samples  were 
t a k e n  before  a n d  a f t e r  t he  comple t i on  of t he  da i ly  
a d m i n i s t r a t i o n  of sex ho rmones .  24-hour  ur ine  samples  
were col lected in eve ry  group  d u r i n g  successive 7 days  
before  a n d  a f te r  t h e  a d m i n i s t r a t i o n  of hormones .  Es t ro -  
gen or p roges te rone  were a d m i n i s t e r e d  to female  r a t s  a n d  
a n d r o g e n  to male  ra ts .  T he  da i ly  doses of es t rogen,  
p roges t e rone  and  a n d r o g e n  i.m. were 10 nag, 100 m g  a n d  
100 m g / k g  b o d y  weight ,  respect ively .  These  h o r m o n e s  
were da i ly  a d m i n i s t e r e d  for  7 days.  Blood samples  were 
a n a l y z e d  for c o n c e n t r a t i o n  of uric acid. U r i n a r y  exc re t ion  
of ur ic  acid and  a l l a n t o i n  were m e a s u r e d  a n d  ca lcu la ted  
in 24-hour  ur ine  samples .  

Results. The  resu l t s  of t h e  p r e s en t  s t u d y  are  s u m m a r i z e d  
in t he  Table .  W h e n  100 m g / k g  b o d y  we igh t  es t rogen was 
g iven  da i ly  for 7 days  in female  rats ,  t h e  m e a n  p l a s m a  
u r a t e  level  (1.85 4- 0.76 mg/100 ml) a n d  t he  m e a n  
exc re t ion  of ur ic  acid p lus  a l l an to in  (72.89 4- 11.54 mg /  
day)  d id  n o t  change  (1.87 4- 0.93 rag/100 ml,  75.17 4- 
11.72 rag/day) .  

On in jec t ion  of androgen ,  10 rng/kg b o d y  we igh t  in 
ma le  rats ,  t h e  m e a n  p l a s m a  u ra t e  level  was  s l igh t ly  
e l eva t ed  f rom 2.10 4- 0.81 mg/100  ml  to  2.24 4- 0.84 rag/  
100 ml  a n d  t he  m e a n  u r i n a r y  excre t ion  of ur ic  acid p lus  
a l l an to in  was s l igh t ly  increased f rom 73.73 4- 14.33 mg /  

d a y  to  78.02 4- 14.65 mg/day .  B u t  these  differences were 
n o t  s ignif icant .  

The  m e a n  p l a s m a  u ra t e  c o n c e n t r a t i o n  was s ign i f i can t ly  
r educed  f rom 2.43 4- 1.04 rag/100 ml  to  1.53 4- 0.57 rag/  
100 ml  a n d  t he  m e a n  u r i n a r y  excre t ion  of ur ic  acid p lus  
a l l an to in  decreased  f rom 60.15 4- 19.81 m g / d a y  to 54.71 
4- 16.56 r a g / d a y  b y  the  in jec t ion  of p roges te rone  100 mg /  
kg  b o d y  we igh t  in female  ra ts .  

Discussion. I t  is well  recognized  t h a t  p l a s m a  u r a t e  
levels re i lec t  b o t h  de novo  pu r ine  syn thes i s  and  rena l  
excre t ion  of ur ic  acid. I t  is also genera l ly  accep ted  t h a t  
p l a s m a  u ra t e  levels in  ch i ld ren  do no t  differ  b e t w e e n  
b o t h  sexes 1. I n  p r e - m e n o p a u s a l  a d u l t  women,  p l a s m a  
u r a t e  levels are a b o u t  1.0 mg/100  m l  lower t h a n  those  of 
men,  and  t h e y  are  g radua l ly  increased  in menopause .  Th i s  
age and  sex dif ference in u r a t e  m e t a b o l i s m  suggests  
endocr ine  a l t e r a t i ons  in  men.  

MIKKELSEN e t  al. 1 showed  in p o p u l a t i o n  s tudies  in 
T e c u m s e h  t h a t  t h e  p l a s m a  u r a t e  levels in  p r e g n a n t  
w o m e n  were s ign i f i can t ly  lower t h a n  those  of age- 
m a t c h e d  n o n - p r e g n a n t  women .  F r o m  these  f indings  t h e y  
sugges ted  t h a t  es t rogen  a n d / o r  p roges t e rone  m a y  h a v e  
u ra t e -dep res s ing  abi l i ty .  S imi lar  obse rva t i ons  were 
r epo r t ed  b y  BOYLE e t  al. 4. T h e y  s tud ied  t he  inf luence  of 
p r e g n a n c y  on  u r a t e  m e t a b o l i s m  a n d  conf i rmed  t h a t  t h e  
s e rum u r a t e  levels are s ign i f i can t ly  lower du r ing  ea r ly  
a n d  midd le  p r e g n a n c y  t h a n  those  of a g e - m a t c h e d  female  
controls .  T h e y  showed t h a t  t he  u r a t e  excre t ion  was 
increased  in midd le  a n d  l a t e  p r egnancy .  T h e y  cons ider  
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The influence of the i.m. administration of sex hormones in rats on plasma urate levels and urinary excretion of uric acid and allantoin 

Hormones No. of animals Plasma urate level (mg/100 ml) Urinary excretion 
Uric acid Allantoin 
(mg/day) (mglday) 

Androgeu (10 mg/kg/day) 16 

Progesterone (100 mg/kg/day) 13 

Estrogen (100 mg/kg/day) 13 

before 2.10 =E 0.81 1.73 J= 1.93 72.6 5[2 12.4 
after 2.24 4- 0.84 1.82 4- 0.55 75.2 ~ 14.1 

before 2.43 4- 1.04 1,25 4- 0.21 58.9 2~ 19.6 
after 1.53 ~2 0.57 ~ 1,21 4- 0.26 53.5 ~= 16.3 

before 1.85 ~ 0.76 1.99 ~ 0.24 70.9 ~= 11.3 
after 1.87 • 0.93 1.97 ! 0.61 73.2 ~2 11.1 

~p < 0.05. Plasma urate levels were average values =t- SD of animals. Urinary excretion were shown by average values ~ SD of successioi~ 
7 days. 

t h a t  the  renal  clearance of u ra te  is increased in p r e g n a n c y  
and the  enhanced  renal  excre t ion  of uric acid and /o r  
hypervo laemia  of p r egnancy  m a y  resul t  in the  hypo-  
uricemia. However ,  in ear ly  p r egnancy  t h e y  could no t  
show any  change  in renal  excre t ion  of uric acid. Recen t ly  
NICHOLLS el: al. ~ examined  the  effect  of es t rogen on 
p lasma and ur inary  uric acid in t rans -sexua l  men,  and 
showed t h a t  s t i lboestrol  increases the  renal  excre t ion  of 
uric acid and lowers t he  p lasma  ura te  level. They  sug- 
gested t h a t  uricosuric act ion of s t i lboestrol  is a possible 
cause for age and sex differences in p lasma uric acid. 

In  rats,  the  e n d p r o d u c t  of pur ine  me tabo l i sm is allan- 
to in  and is excre ted  in ur ine  in large amoun t s  t h o u g h  
ur inary  excret ion of uric acid is very  little. Therefore ,  i t  
is diff icul t  to e s t ima te  t he  renal  c learance of uric acid 
exact ly .  

The presen t  s t u d y  seemed to indicate  t h a t  es t rogen has  
no influence on ura te  p roduc t ion  and on the  renal  clear- 
ance of uric acid. However ,  i t  c anno t  be denied t h a t  
es t rogen may  influence uric acid excret ion.  We demon-  
s t r a t ed  t h a t  p la sma  ura te  concen t ra t ion  and ur inary  
excre t ion  of uric acid plus a l lantoin was reduced by  
progesterone,  and therefore  it could be assumed t h a t  
proges terone  diminishes  pur ine  synthes is  and  th is  
effect  of proges te rone  would appear  to explain  t he  sex 
difference in ura te  levels in adults .  

ACH>=SON 6 showed previous ly  a s ignif icant  posi t ive cor- 
re la t ion be tween  serum uric acid and haemoglobin  levels in 
hea l t hy  adul t s  and sugges ted  t h a t  the  sex difference in 

ura te  me tabo l i sm m a y  be re la ted  to  the  difference in 
t u rn -ove r  ra te  of blood ceils in b o t h  sexes. MIKKELSEN 
et  al. found t h a t  in male subjec ts  the  p lasma  ura te  levels 
showed a marked  rise a t  the  p u b e r t y  and  specula ted  t h a t  
androgen  m a y  p lay  an i m p o r t a n t  role in raising the  p lasma  
ura te  levels. However ,  we could no t  conf i rm th is  h y p o t h -  
esis in the  p resen t  s tudy,  and  fu r the r  expe r imen t s  will 
have  to be carried ou t  to  clarify the  effect  of androgen  on 
pur ine  metabol i sm.  

Summary. The effects  of sex ho rmones  on pur ine  
me tabo l i sm were inves t iga ted  in rats.  No influence on 
pur ine  synthes is  was shown by  the  in ject ion of es t rogen 
and androgen.  The p lasma ura te  levels were s ignif icant ly  
lowered f rom 2.43 • 1.04 mg/100 ml to 1.53 i 0.57 mg/  
100 mi by  the  in ject ion of progesterone.  U r i n a ry  excre t ion  
of uric acid plus a l lantoin  was s l ight ly  reduced.  These 
resul ts  suggested t h a t  p roges te rone  m a y  influence age and  
sex differences in h u m a n  p lasma  u ra te  levels. 
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T h e  Effect  of  H u n g e r  o n  Free  F a t ty  A c i d  a n d  C o r t i c o s t e r o n e  P l a s m a  L e v e l s  in  R a t s  

F a t t y  acids provide  an energy  source capable  of rap id  
mobi l iza t ion for near ly  all of an organism tissues. They  
are s tored  in t he  adipose t issue as t r ig lycer ides  and  are 
set  free by  lipolysis. W h e n  the  organism requires  more  
energy  t h a n  is avai lable f rom its diet,  or f rom liver or 
muscle glycogen, mobi l iza t ion of f a t t y  acids is increased 1, 2. 
The hormones  of t he  p i tu i t a ry  gland and the  adrena l  
cor tex  p lay  an i m p o r t a n t  role in the  mobi l iza t ion of fa t  
in fas t ing  animals  1,a-~. 

This inves t iga t ion  deals wi th  t he  changes  wi th  t ime in 
t he  p lasma  concen t ra t ions  of free f a t t y  acids (FFA) and 
cor t icos terone in the  case of fas t ing ra ts  in compar i son  
wi th  normal ly  fed controls .  The d iurnal  cycles of t h e  
animals  were t aken  in to  considerat ion.  Also, t he  effect  of 
hypox ia  on the  concen t ra t ion  changes  of t he  F F A  was 
inves t iga ted .  

Material and methods. Male Wis t a r  ra t s  (160-200 g) 
were fed a s t an d a rd  d ie t  (Rat  b iscui t  f rom the  Tagger  
Co., Graz) for 4 weeks before t he  s t a r t  of test ing.  The 
feed con ta ined  59.5% ca rbohydra te s ,  21.7% prote in ,  
2.6% fats,  and  was enr iched wi th  v i t amins  and  minerals .  
In  all tests ,  wa te r  was avai lable to  t he  animals  ad l ibi tum.  
The same animals  were used for all exper iments .  Once a 
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