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Effect of pregnancy on hexose monophosphate shunt enzymes in liver and adipose tissue and on the formation of labelled fatty acids from 
glucose-U-~4C by adipose tissue in the rat~ 

RATS FED 48 h fasted 

Virgin Pregnant P Virgin Pregnant P 

Liver 
G-6-P dehydrogenase (d E340/mg protein) 
6-PG dehydrogenase (Z] Ea4o/mg protein) 

Adipose tissue 
G-6-P dehydrogenase (A E340/mg protein) 
6-PG dehydrogenase (Z] E~40/mg protein) 
Formation of 14C-fatty acids (nmoles of 
glucose carbon/mg protein/h) 

0.050 =L 0.005 0.099 ~- 0.007 <0,001 0.030 j- 0.005 0.053 ~= 0.010 <0.05 
0.036 i 0.006 0.043 • 0.009 N.S. 0.020 ::i_ 0.004 0.023 • 0.005 N.S. 

0.126 • 0.021 0.203 J_ 0.029 <0.05 0.092 :]_ 0.011 0.153 ~_ 0.009 <0.01 
0.023 • 0.002 0.034 ~ 0.006 N.S. 0.012 =L 0.001 0.016 i 0.001 <0.05 

7.68 4- 1.45 11.08 -E 1.59 N.S. 0.19 =L 0.07 0.13 -L 0.07 N.S. 

~Details of incubation procedure and other methods are described in the text. The results are given as means :t_ S.E.M. of 6-8 rats/group. P 
denotes the significance of the differences between the values for virgin and pregnant animals. 

The cons i s ten t  absence of an inc remen t  in adipose t issue 
f a t t y  acid fo rma t ion  is p robab ly  due to  the  overal l  decline 
in l ipogenesis  t h a t  occurs in late gesta t ion.  I t  has  been 
found t h a t  bo th  adipose t issue f a t t y  acid syn thes i s  1, n and  
l ipopro te in  lipase13 are e levated in midges ta t ion  and de- 
cline to  subnormal  levels by  term,  and t h a t  the  19th day  
of ges ta t ion  is an in t e rmed ia te  t ime  where l ipogenesis  in 
p r e g n a n t  and virgin ra t s  is t r ans i en t ly  equal.  Since ma-  
te rna l  l ipogenesis  in bo th  liver and adipose t issue are ma- 
x imal  in midges ta t ion ,  could the  shun t  dehydrogenases  be  
induced  at  th is  t ime  and then  pers is t  a t  an e levated  level 
t h r o u g h  day  19 ? Our expe r imen t s  wi th  fas ted  ra ts  sup-  
po r t  th is  possibi l i ty.  As shown in the  Table,  glucose con- 
vers ion to f a t t y  acids is a lmost  nil in adipose t issue of b o t h  
p r e g n a n t  and virgin ra t s  fas ted 49 h. Since shun t  dehydro-  
genase induc t ion  is unl ikely wi thou t  s ignif icant  l ipogene- 
sis, the  pe r s i s t en t  e levat ion  of the  enzymes  in p regnancy  
af ter  a 48 h fast  m u s t  reflect  the i r  pr ior  induc t ion  in the  fed 
s ta te .  

If  r a t  p r egnancy  is v iewed as a whole, a good corre la t ion 
exis ts  be tween  increased food intake14, p l a sma  hyper in -  
sul inism 13, and accumula t ion  of fat  s tores 3 on the  one h a n d ,  
and he igh tened  pentose  shun t  dehydrogenase  ac t iv i ty  and 
l ipogenesis  in liver and adipose t issue on the  other.  In  th is  
respect ,  p r egnancy  is s imilar  to o ther  maneouvres  t h a t  pro- 
mo te  l ipogenesis such as fas t ing and refeeding 15.16, insulin 
t r ea t ed  a l loxan d iabetes  17,13 and meal  ea t ing  16. 

In  p r egnancy  the  m a x i m u m  s t imulus  to l ipogenesis 
occurs in midges ta t ion  and declines as t e r m  approaches .  
Thus  a t  day  19 the  e levated shun t  dehydrogenases  are 
somewha t  out  of keeping wi th  the  fall in lipogenesis,  par-  
t icular ly  in adipose tissue. We suspect  t h a t  the  enzymes  
are induced  earlier in ges ta t ion  and t h a t  an inc remen t  
over  the  control  levels can pers is t  t h rough  day  19 jus t  as 
af ter  a 48 h fast. A ra te  of enzyme degrada t ion  t h a t  is 
ident ica l  w i th  the  virgin control,  and is p robab ly  slow as 
well, can account  for these  observat ions .  

Resumen. Se es tudiaron  las ac t iv idades  de glucosa-6- 
fosfat0 deh idrogenasa  y 6-fosfogluconato dehidrogenasa  
en hlgado y te j ido adiposo de ra tas  prefiadas,  al dfa 19 de 
gestaci6n, a l imen tadas  y e n  ayunas  de 48 h, re lac ionando 
los resul tados  obtenidos  con la velocidad de sintesis de 
ficidos grasos en el te j ido adiposo de los mismos  animales.  
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Demonstration of Polysome Disaggregation due to Dimethylnitrosamine by Acrylamide Gel Poly- 
merization After Centrifugation 

In  s tudy ing  polysome disaggregat ion as a p a r a m e t e r  of 
hepa to tox i c  effect, we examined  the  pos tmi tochondr i a l  
f rac t ion  by  sucrose grad ien t  cen t r i fuga t ion  followed by  
f rac t iona t ion  and  scanning wi th  a s p e c t r o p h o t o m e t e r  a t  
260 i lm 1. The f rac t iona t ion  and s p e c t r o p h o t o m e t r y  

procedures  were cumber some  requir ing several  ins t ru-  
men t s  and the  r ibosome subuni t  peaks  were not  well 
observed because of the  large p ro te in  peak  at  the  top  of  
the  gradient .  Therefore,  we looked for a s imple me t h o d  to  
c i r cumven t  these  difficulties and  found  t h a t  the  technique  
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of acry lamide  gel po lymer iza t ion  after  centr i fugat ion 
repor ted  by  JOLLEY et al. 2 and COLE and BROOKS a can be 
adapted  to the  observat ion  of l iver  polysome disaggrega- 
tion. 

A series of 6 exper iments  using Swiss albino mice, 1 
t rea ted  and 1 control  for each exper iment ,  was done wi th  
the  same results. Al together ,  6 mice were injected i.p. 
wi th  d imethy ln i t rosamine  in saline, 50 mg  per  kg body  
weight,  and sacrificed af ter  1 h. The  l ivers were perfused 
immed ia t e ly  wi th  ice-cold saline and were homogenized 
in three  vo lumes  of ice-cold 0 .25M sucrose solut ion 
conta in ing  10 m M  Tris-HC1, p H  7.6, 25 m M  KC1 and 
5 m M  MgC12. Livers  of 6 control  animals  which had been 
injected wi th  saline were also studied. The homogena te  
was centr i fuged for 10 rain at  10,000 •  at  3~ and the  
superna tan t  (postmitochondr ia l  fraction) was used. A 
solution of 10% sodium deoxychola te  was added to the  
pos tmi tochondr ia l  f ract ion to a final  concent ra t ion  of 1% 
and 0.2 ml  of this  f ract ion was layered onto a l inear 
sucrose gradient,  0.5 M to 1.2 M. 

Sucrose gradients  were prepared as follows: First ,  
polymerizable  acrylamide  solution was prepared as 
described by  COLE and BROOKS 2. The polymerizable  
solution was prepared by  mixing 1 par t  of a solution 
conta ining N, N, N' ,  N ' - t e t r am e thy l e thy l ened i amine  (12 [zl 
per  ml  in 0.94 M Tris-phosphoric acid buffer, p H  6.9), 
2 par ts  of a solution conta in ing 24% (w/v) acrylamide  and 
5% ( w / v ) N , N ' - m e t h y l e n e b i s a c r y l a m i d e ,  1 pa r t  of ribo- 
f lavin  80 ~g per  ml  of water ,  and 4 par ts  of water .  Second- 
ly, two sucrose solutions, 1 M  and 2.4M, were prepared 

each conta in ing addi t ional ly  20 m M  Tris-HC1, pH 7.6, 
50 m M  KC1 and 10 m3/I MgC12. By  mixing the  sucrose 
solutions wi th  an equal  vo lume  of polymerizable  solution, 
0 .5M and 1.23// polymerizable  sucrose solutions were 
obtained.  Taking  2.3 ml  each of these polymerizable  
sucrose solutions, l inear gradients  were made  in 50.8 • 
12.7 m m  cellulose n i t ra te  tubes by  using a gradient  mixer  
(Buchler Ins t ruments ,  Inc., F o r t  Lee, New Jersey, USA).  
The  gradients  were made under  d immed  l ight  to p reven t  
p rema tu re  polymerizat ion.  

Centr i fugat ion was done for 1 h in a Spinco L centrifuge 
wi th  an SW 50.1 ro tor  at  35,000 rpm at  5~ After  centri-  
fugation, the  tubes were placed in a ver t ica l  posi t ion in an 
unmarked  glass beaker  which is stuffed wi th  addi t ional  
e m p t y  cellulose n i t ra te  tubes. The  gradients  were over- 
layered wi th  30 to 50 ILl of water  to f la t ten  the  meniscus. 
The  beaker  containing the  tubes  was then  placed equi- 
d is tant  f rom 2 paral lel  f luorescent lamps (General Electr ic  
dayl ight  f luorescent  lamp, 15 Wat t )  in an X- ray  viewing 
box  which was laid horizontal ly.  Polymer iza t ion  was 
complete  in about  1 h wi th  the  tube  conten t  becoming 
s l ight ly opaque.  After  polymerizat ion,  the  gels were 
removed  from the  tubes by  punching  a smal l  hole in the  
b o t t o m  and gent ly  blowing the  gel into a dish of water .  
The  gel was sliced longi tudinal ly  into four slabs by passing 
i t  th rough a snugly-f i t t ing glass tube  which had three 
woman ' s  hairs s t rung across one end. The gel slabs were 
fixed in 1 N  acetic acid for 15 min, stained with  0.2% 
methy lene  blue in 0 .4M aceta te  buffer, p H  4.7, for i h, 
and decolorized in running tap  wate r  for 8 to 10 h. 

The  Figure  shows 2 gel slabs, the  left  showing the  
polysome profile of normal  mouse l iver  and the  r ight  the 
polysome disaggregat ion 1 h af ter  the  i.p. inject ion of 
d imethyln i t rosamine ,  50 mg per  kg body weight.  The 
broad band at  the  top  is due to deoxycholate .  The band 
labeled 80 S corresponds to the  monosome band and the  2 
bands above  i t  are presumed to be 40 S and 60 S r ibosome 
subuni t  bands judging from the  distances from the top. 
The o ther  dis t inct  bands are presumed to be of oligosomes 
and they  are followed by  a broad  confluent  zone of poly-  
somes. Dimethy ln i t rosamine  t r e a t m e n t  decreased oligo- 
somes and polysomes and great ly  increased the  mono- 
somes wi thou t  a concomi tan t  increase in subunits.  This is 
s imilar  to other  cases of l iver  polysome disaggregat ion 
previous ly  poin ted  out  by WEBB and MORRIS4. 

Thus, this procedure is useful to observe l iver  polysome 
disaggregation.  The staining wi th  methy lene  blue at p H  
4.7 al lowed the  selective binding of the dye to nucleic 
acids among  the  cell cons t i tuents  and the  observat ion 
was not  interfered wi th  by  proteins  and o ther  substances. 
Perhaps  this is one of the  reasons for the sharp resolution 
of the  bands and also the  dis t inct  demons t ra t ion  of the  
bands presumed to be of r ibosome subunits.  The reduced 
handl ing of the  gradient  af ter  centr i fugat ion also contri-  
buted to the  sharp resolution. These advantages  coupled 
wi th  the  s implici ty  has made  this me thod  useful in 
s tudying  l iver  polysome disaggregat ion even though it  is 
not  a rapid  oneS. 

Mouse liver poiysome profiles demonstrated by acrylamide gel 
polymerization after sucrose gradient centrifugation. Left, normal; 
right, dimethylnitrosamine treated. 80 S indicates 80 S nlonosome 
band. 
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Rdsurnd. L a  d 6 s a g r 6 g a t i o n  de s  p o l y s o m e s  d u  foie  p r o -  
v o q u 6 e  p a r  de s  a g e n t s  t o x i q u e s  p e u t  ~ t re  m i s e  e n  6 v i d e n c e  
p a r  p o l y m 6 r i s a t i o n ,  ap rSs  c e n t r i f u g a t i o n ,  d ' u n  g r a d i e n t  de  
s a c c h a r o s e  a u q u e l  de s  m o n o m ~ r e s  d ' a c r y l a m i d e  o n t  fit6 

a d d i t i o n n 6 s .  Ce p r o c 6 d 6  s i m p l e  e t  s o u p l e  d o n n e  de  b o n s  
r 6 s u l t a t s  e t  ex ige  m o i n s  d ' i n s t r u m e n t a t i o n  q u e  les m 6 -  
r h o d e s  h a b i t u e l l e s .  
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A b s e n c e  of R e n i n  S e c r e t i o n  in the  Por ta l  V e n o u s  S y s t e m  in Rats  

BARNARDO e t  a l )  r e p o r t e d  a n  u n e x p e c t e d  h i g h e r  p l a s m a  
r e n i n  a c t i v i t y  in  t h e  p o r t a l  v e n o u s  p l a s m a  as  c o m p a r e d  to  
p e r i p h e r a l  v e n o u s  p l a s m a  in  p a t i e n t s  w i t h  v a r i o u s  a b d o -  
m i n a l  a n d  l i ve r  d i s ea se s .  T h e  m e a n  d i f f e r e n c e  of  3 4 % ,  
w i t h  a r a n g e  u p  t o  t h r e e  t i m e s  t h e  p e r i p h e r a l  v e n o u s  le- 
vel ,  w a s  c o n s i d e r e d  t o  i n d i c a t e  a n  e x t r a r e n a l  s i t e  of  r e n i n  
p r o d u c t i o n  in  t h e  s p l a n c h n i c  a rea .  I n  d o g s  ~, 8 a n d  r a t s  4, ~ 
s i m i l a r  d i f f e r e n c e s  in  r e n i n  a c t i v i t y  c o u l d  n o t  be  d e t e c t e d .  
To  c l a r i f y  w h e t h e r  a s p l a n c h n i c  s o u r c e  of r e n i n  c a n  be  de -  
m o n s t r a t e d  in  a n i m a l s  w i t h o u t  r e n a l  r e n i n  s e c r e t i o n ,  s t u -  
d i e s  w e r e  p e r f o r m e d  o n  n e p h r e c t o m i z e d  r a t s  s u b j e c t e d  to  
a c u t e  h e m o r r h a g i c  h y p o t e n s i o n .  

3~rethods. I n  m a l e  a n d  f e m a l e  W i s t a r  r a t s ,  r a n g i n g  in  
w e i g h t  f r o m  340 to  500 g ( a v e r a g e  392 g), b o t h  k i d n e y s  
w e r e  r e m o v e d  u n d e r  l i g h t  e t h e r  a n e s t h e s i a .  T w o  to  24 h 
l a t e r  u r e t h a n e  a n e s t h e s i a  w a s  i n d u c e d  b y  i .p.  i n j e c t i o n  of 
0.5 m l  2 5 %  s o l u t i o n / 1 0 0  g b o d y  w e i g h t  a n d  a t h i n  h e p a r i -  
n i zed  p o l y e t h y l e n e  t u b e  w a s  i n s e r t e d  i n t o  t h e  c a r o t i d  a r -  
t e r y .  T h e  c a t h e t e r  a l l o w e d  s a m p l i n g  of  a r t e r i a l  b l o o d  a n d  
m e a s u r e m e n t  of  t h e  b lood  p r e s s u r e  b y  c o n n e c t i o n  t o  a 
m e r c u r y  m a n o m e t e r .  A f t e r  o p e n i n g  t h e  a b d o m i n a l  c a v i t y ,  
a c a n u l a  (No. 12) w a s  p a s s e d  t h r o u g h  a m e s e n t r i c  v e i n  to  
t h e  h i l a r  p a r t  of  t h e  p o r t a l  ve i n .  A v o i d a n c e  of  e x t e r n a l  
b l o o d  loss  a n d  f i x a t i o n  of t h e  c a n u l a  c o u l d  be  r e a d i l y  a c h i e v -  
ed  b y  u s e  of  H i s t a c r y l  | 

A f t e r  r e a d i n g  t h e  b l o o d  p r e s s u r e ,  h e m o r r h a g i c  h y p o -  
t e n s i o n  w a s  i n d u c e d  b y  s a m p l i n g  b lood  s i m u l t a n e o u s l y  in  
h e p a r i n i z e d  t u b e s  f r o m  t h e  c a r o t i d  a r t e r y  a n d  t h e  p o r t a l  
ve in ,  s e r v i n g  a lso  for  t h e  d e t e r m i n a t i o n  of  p l a s m a  r e n i n  
a c t i v i t y .  T h e  t o t a l  b l o o d  loss  r e a c h e d  3.5 t o  4.5 ml ,  r a n g -  
i n g  f r o m  10 to  12 m l / k g  b o d y  w e i g h t ,  w i t h  a d e c r e a s e  in  
b l o o d  p r e s s u r e  o f  25.3 • 12.2 m m  H g  (n = 17). S e c o n d  
s a m p l i n g  o f  b lood  f r o m  e i t h e r  s i t e  w a s  p e r f o r m e d  60 t o  
165 r a i n  l a t e r  w h e n  t h e  b l o o d  p r e s s u r e  h a d  d e c r e a s e d  be -  
low 30 m m  H g  in  4 a n d  b e t w e e n  30 a n d  50 m m  H g  in  10 
a n i m a l s .  

P l a s m a  r e n i n  a c t i v i t y  w a s  d e t e r m i n e d  a f t e r  d i a l y z i n g  
t h e  p l a s m a  a g a i n s t  a s o l u t i o n  of  e t h y l e n e - d i a m i n t e t r a -  
a ce t i c  a c i d  0 . 2 2 %  in  0 . 9 %  sa l i ne  for  20 h a n d  t h e n  a g a i n s t  
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Renin activity in portalvenous and arterial plasma in 18 nephrectonfized rats subjected to hemorrhage 

Animal Sex Weight Tinm interval Blood pressure Time interval 
No. Ig) between nephreetomy after bleeding between bleeding 

and bleeding (h) fmm Hg) and blood sampling (h) 

Renin activity 
Portovenous Arterial 

15 ~ 345 2 35 1 n.d. ~ 
16 E 350 2 not registrated [ n.d. ~ 
17 9 380 2 25 1 n.d. ~ 
18 9 340 2 25 1.2 n.d. ~ 
19 9 340 2 25 2 n.d. 
20 9 340 2 22 1 n.d. 
21 2 340 7.5 30 2 n.d. 
22 9 380 12 42 1.4 n.d. 
23 ~ 370 18 28 1.45 n.d. 
25 9 370 17 85 1.45 n.d. 
26 ~ 400 12 40 1.3 n.d. 
27 ~ 420 8 60 2 n.d. 
28 3 410 24 30 1 n.d. 
29 ~ 420 18.5 26 2 - -  
30 ~ 420 17.5 32 2 n.d. 
31 ~ 440 24 50 2 n.d. 
32 ~ 490 24 45 2.45 n.d. 
33 ~ 500 24 80 1.30 n.d. 

ll.d. a 
n.d. ~ 
n.d.~ 
n.d ~ 
n.d. 
n.d. 
n.d. 
n.d 
II.d 
n.d 
n.d 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 

aRenin activity determined after 1 h incubation time; ++material with a slight depressor effect; n.d. -- non detectable. 


