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mal  level even  a t  an age hav ing  a h ighes t  incidence of 
serious d e v e l o p m e n t  of glomerulosclerosis.  The observa-  
t ion  suggests  t h a t  b iosynthes is  of b a s e m e n t  m e m b r a n e  

ref lected by  its g lucosyl t ransferase  ac t iv i ty  does no t  
accelerate in genet ical ly  t r a n s m i t t e d  mic roang iopa thy .  
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Changes in the Apoprotein Composit ion of Very 

The serum concen t ra t ions  of ve ry  low dens i ty  lipo- 
pro te ins  (VLDL) and of t r iglycerides are increased follow- 
ing a c a r b o h y d r a t e  and /or  fa t  rich meal  1 4. I t  has  been 
well es tabl ished in recen t  years  t h a t  the  prote in  moie ty  
of V L D L  consists  of numerous  d i f ferent  apoprote ins ,  
several  of which  have  been clearly character ized,  o thers  
which have  no t  5-1a The purpose  of the  p resen t  invest iga-  
t ion was to ascer ta in  whether ,  following ingest ion of a 
meal,  there  is a general  increase in all the  apopro te ins  of 
VLDL,  or w h e t h e r  the  re la t ive concen t ra t ions  of only  
cer ta in  of the  apopro te ins  increases, while the  concent ra -  
t ions  of o thers  migh t  no t  change,  or migh t  even decrease.  

Materials and methods. 4 normal  individuals ,  3 males  
and  1 female pa r t i c ipa ted  in an expe r imen t  of fasting,  
eating,  and  fasting.  A l ight  meal  in the  evening was 
followed by  no food dur ing  the  nex t  15 h;  blood sample  
No. 1 was then  drawn.  Be tween  11.00 h and  noon of 
t h a t  day  the  4 pa r t i c ipan t s  ate a 2,000 Cal meal  consis t ing 
of 40% animal  fat,  20% pro te in  and 40% ca rbohydra te .  
Fol lowing comple t ion  of the  meal, blood samples  No. 
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2-5 were d rawn  af ter  2, 4, 7, and  21 h, respect ively.  
Se rum was obta ined.  To each serum sample  E D T A  was 
added  to 10 .3 M. Lipoprote ins  were isolated as follows: 
chy lomicrons  were  r emoved  by  2 sequent ia l  u l t racent r i -  
Iugat ions  a t  12,000 rpm.  for 25 rain in a Beck man  30.2 
rotor .  V L D L  was then  isolated as previously  descr ibed 14. 
V L D L  was de l ip ida ted  by  dropwise  addi t ion  of cold 
e thano l -e the r  (3:1) in the  rat io of 3 volumes  so lvent  to  
1 vo lume VLDL.  Each  sample  was ro t a t ed  for 16 h a t  
7~ and t h e n  cent r i fuged a t  2,000 r p m  for 30 rain. The 
s u p e r n a t a n t  was decan ted  and cold e thano l -e the r  (3:2 
v/v) was added  in the  same a p p r o x i m a t e  volume as the  
f i rs t  solvent.  The tubes  were then  ro t a t ed  for ano the r  16 h. 
Af te r  cent r i fugat ion  the  prec ip i ta te  was washed  3 t imes  
wi th  cold ether ,  and then  dried. The isoelectric focusing 
gels were p repa red  as follows: the  gel solut ion conta ined  
3 g acry lamide  (3%), 0.2 g N,N'-methylene-bis-acryl- 
amide  (0.002%), 48 g urea (8 M), and 4 ml 40% amphol ine  
(pH 8.5 10) in a volume of 90 ml. To th is  gel solut ion were 
added  10 ml of 0.004% riboflavin conta in ing  50 mg ammo-  

Fig. 1. Isoelectric focusing results of the apoproteins of serum very 
low density lipoproteins obtained from individual P.M. (1) before 
meal, and (2) 2 b, and (5) 21 h ,respectively, after the meal. 

Fig. 2. Isoelectric focusing results of the apoproteins of serum very 
low density lipoproteins obtained from individual P.F. (1) before 
meal, and (2) 2 h, (3) 4 h, and (5) 21 h, respectively, after the meal. 
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n i u m  p e r s u l f a t e .  A f t e r  t h o r o u g h  m i x i n g ,  t h e  s o l u t i o n  
w a s  p o u r e d  i n t o  24 ac id  c l e a n e d  c o l u m n s ,  7 m m  i.d.  
E a c h  c o l u m n  w a s  o v e r l a y e d  wi t t l  w a t e r  a n d  a l l o w e d  t o  
p o l y m e r i z e  for  1 h u n d e r  f l u o r e s c e n t  l i gh t .  

T h e  a p o V L D L  s a m p l e s  w e r e  p r e p a r e d  b y  a d d i n g  0.2 m l  
of  5 %  T r i t o n  X - 1 0 0  to  0.5 m g  a p o V L D L  p o w d e r .  T h e  
s a m p l e s  w e r e  s o n i c a t e d  for  a b o u t  3 m i n  u n t i l  t h e  p o w d e r  
w a s  e v e n l y  d i s p e r s e d  in t h e  T r i t o n .  T h e n  0.2 m l  of  5 %  
T r i t o n ,  c o n t a i n i n g  0.1 M K2CO 3 a n d  8 M u rea ,  w a s  
a d d e d  to  e a c h  s a m p l e  a l o n g  w i t h  a n  a d d i t i o n a l  0.1 g of  
u r ea .  T h e  s a m p l e s  we re  a g a i n  s o n i c a t e d  for  a b o u t  3 ra in .  
A v o l u m e  of  0.2 m l  of  e a c h  s a m p l e  p r e p a r a t i o n  w a s  t h e n  
a d d e d  to  t h e  t o p  of e v e r y  ge l  c o l n n m .  T h e  s a m p l e s  we re  
o v e r l a y e d  w i t h  a s o l u t i o n  c o n t a i n i n g  0.05 m l  a m p h o l i n e ,  
100 m g  s u c r o s e  a n d  m e t h y l  g r e e n  d y e  in  a v o l u m e  of 2 m l  
to  a h e i g h t  of  5 m m  a b o v e  t h e  s a m p l e .  E v e r y  c o l u m n  
w a s  t h e n  f i l led w i t h  t h e  t o p  e l e c t r o d e  (anode)  s o l u t i o n ,  
0 .24 N H 2 S O  4. T h e  c a t h o d e  s o l u t i o n  w a s  0.48 N N a O H .  

T h e  s t a r t i n g  c u r r e n t  w a s  1 m A / g e l ,  a b o u t  50 vo l t s .  
A f t e r  1 h t h e  v o l t a g e  w a s  i n c r e a s e d  to  a b o u t  100 vo l t s .  
T h e r e a f t e r  t h e  v o l t a g e  w a s  i n c r e a s e d  e v e r y  h a l f  h o u r ,  n o t  
e x c e e d i n g  1 m A / g e l  u n t i l  400 v o l t s  w a s  r e a c h e d .  T h e  gels  
we re  a l l o w e d  to  r u n  a n  a d d i t i o n a l  h o u r  a f t e r  t h e  c u r r e n t  
h a d  d e c r e a s e d  to  4 m A  or  less .  T i l e  e n t i r e  r u n  t o o k  a b o u t  
41/~; h.  

T h e  gels  we re  r e m o v e d  f r o m  t h e  c o l u m n s  a n d  w a s h e d  
in 10% t r i c h l o r a c e t i c  ac id  (TCA) o v e r n i g h t .  T C A  w a s  
c h a n g e d  t h e  n e x t  m o r n i n g  a n d  w a s h i n g  w a s  c o n t i n u e d  
for  1 -2  h.  T h e  gels  were  t h e n  r i n s e d  in  d i s t i l l ed  w a t e r  a n d  
w a s h e d  in d e s t a i n i n g  s o l u t i o n  (5 : 5 : 1 m e t h a n o l - w a t e r - a c e -  
t ic) a c id  for  a t  l e a s t  1/2 h to  h a s t e n  s t a i n i n g .  T h e  ge l s  w e r e  
t h e n  s t a i n e d  in 0 . 1 %  C o o m a s s i e  B l u e  in  5: 5 : 1  m e t h a n o l -  
w a t e r - a c e t i c  ac id  w i t h  s t i r r i n g  in  a 37 ~ w a t e r  b a t h  for  
1/2 h.  T h e  gels  were  d e s t a i n e d  in  3 - 4  h.  T h e y  were  r e m o v e d  
f r o m  t h e  d e s t a i n e r  a n d  s t o r e d  in 3 %  ace t i c  ac id .  

Results. T h e  r e s u l t s  of  i soe lec t r i c  f o c u s i n g  r u n s  of  t h e  
V L D L  a p o p r o t e i n s  of  t h e  4 i n d i v i d u a l s  a r e  s h o w n  in  
F i g u r e s  1-4.  I t  c a n  be  s e e n  t h a t  t h e r e  a r e  s o m e  20 o r  
m o r e  b a n d s  in  e a c h  of  t h e  gels .  T h e  s i g n i f i c a n t  f i n d i n g  is 
t h a t  m o s t  of  t h e  b a n d s  w i t h  c e r t a i n  s i g n i f i c a n t  e x c e p t i o n s  
a r e  of  s i m i l a r  i n t e n s i t y  w h e n  p a r t i c u l a r  b a n d s  f r o m  dif-  
f e r e n t  b l e e d i n g s  a r e  c o m p a r e d .  T h e  t w o  n o t a b l e  e x c e p -  
t i o n s :  1. I n  t h e  r e g i o n  of  p H  4.7, m a r k e d  b y  a n  a r r o w ,  
t h e r e  is no ,  or  a t  m o s t  o n l y  a v e r y  w e a k  a p o p r o t e i n  b a n d  
in  s e r a  of  s a m p l e  No.  1 of  e a c h  of  t h e  i n d i v i d u a l s ;  t h e r e  
is a n  i n t e n s e l y  s t a i n i n g  b a n d  in  s a m p l e  No.  2 of  e a c h  
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Fig. 3. Isoelectric focusing results of the apoproteins of serum very 
low density lipoproteins obtained from individual Y.S. (1) before 
meal, and (2) 2 h after, (3) 4 h, and (5) 2] h, respectively, after the 
meal. 

Fig. 4. Isoelectric focusing results of the apoproteins of serunl very 
low density lipoproteins obtained from individual J. M. (1) before 
meal, and {2) 2 h, (4) 7 h, and (5) 21 h, respectively, after the meal. 
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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  
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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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