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Plasma triglycerides and LCAT activity of mice fed on various diets 

Dietary Sex Triglyceride levels LCAT activity* 
groups mg/100 ml p-value** [xinoles 

(mean • SEM) cholesterol/L/h 

Pellet M 60.0 i 2.5 - 97.7 
control F 57.5 i 2.0 - 51.8 
Basal M 75.0 ~ 2.9 < 0.01 130.9 

F 68.9 i 3.3 < 0.02 102.1 
High M 128.0 =~ 4.5*** < 0.001 154.2 
sucrose F 110.0 ~ 5.0 < 0.001 117.3 

*Assayed from pooled plasma; each value was mean of 4 readings; 
**When compared with control; *** Male vs female, p < 0.05. 

a n i m a l s  were sacr if iced u n d e r  l ight  e the r  a n a e s t h e s i a  a n d  
blood was col lected in ice-cold hepar in ized  t u b e s  by  ca rd iac  
p u n c t u r e .  P l a s m a  was  s e p a r a t e d  and  used  for va r i ous  
i nves t iga t ions .  Choles terol  was  e s t i m a t e d  by  co lo r ime t ry  8, 
a n d  LCAT was  a s sayed  essen t i a l ly  b y  the  m e t h o d  of 
S tokke  an d  N o r u m  9. The  e n z y m e  was  also a s s a y e d  b y  
t he  m e t h o d  of G l o m s e t  1~ T h o u g h  t he  r e su l t s  of th i s  
m e t h o d  were n o t  inc luded  in th i s  paper .  The  e n z y m e  
a c t i v i t y  in m o u s e  was  a l m o s t  2 fold to t h a t  in h u m a n s ,  
a n d  therefore  the  e n z y m e  c o n c e n t r a t i o n  and  t he  i nc uba -  
t ion  period were r educed  by  one-ha l f  of t h a t  in t he  or ig inal  
m e t h o d .  Tr ig lycer ides  were e s t i m a t e d  b y  the  m e t h o d  of 
V a n  H a n d e l  a n d  Z i lve r smi t  n .  
Results and discussion. The  d a t a  p r e sen t ed  in t he  t ab le  
c lear ly  d e m o n s t r a t e  increased  t r ig lycer ide  levels in t he  
basa l  and  h igh  sucrose-fed  a n i m a l s  w h e n  c o m p a r e d  wi th  
those  fed on con t ro l  diet .  A m o n g  t he  2 e x p e r i m e n t a l  

d i e t a r y  groups ,  h igh  sucrose- fed  a n i m a l s  h a d  h ighe r  levels. 
The re  was  a m a r k e d  sex  di f ference  in p l a s m a  t r ig lycer ide  
levels  of h i g h  sucrose- fed  an ima l s .  L C A T  a c t i v i t y  was  
f o u n d  to be increased  in b o t h  basa l  as well as h igh  sucrose  
g roup  b u t  more  so in case of la t te r .  Males h a d  h ighe r  
e n z y m e  a c t i v i t y  in p l a s m a  t h a n  female  in all t h e  a n i m a l s  
inc lud ing  controls .  The re  a p p e a r e d  some  assoc ia t ion  be- 
tween  increase  in p l a s m a  t r ig lycer ides  a n d  L C A T  a c t i v i t y  
d u r i n g  th i s  s t u d y .  Our  o b s e r v a t i o n s  s u p p o r t e d  t he  earl ier  
f indings*,  5. The  resu l t s  in t he  p r e s e n t  s t u d y  were unl ike  
those  obse rved  by  Goren  a nd  S imons  e because  t h e y  found  
a decrease  in L C A T  a c t i v i t y  (when a s s a y e d  by  t he  m e t h o d  
of S tokke  a nd  N o r u m  9) in h y p e r t r i g l y c e r i d e m i c  pa t i e n t s ,  
w he re a s  L C A T  a c t i v i t y  inc reased  (when a s s a y e d  accord-  
ing to the  m e t h o d  of G l o m s e t  TM) in the  s a m e  pa t i e n t s .  
W e  also used  bo th  m e t h o d s  a nd  in b o t h  cases  t he  a c t i v i t y  
fol lowed the  s a m e  p a t t e r n .  These  e x p e r i m e n t s ,  therefore ,  
f u r t h e r  conf i rm the  view t h a t  L C A T  a c t i v i t y  is in f luenced  
in p a r t  by  t he  t r ig lycer ide  c o n c e n t r a t i o n  of the  p l a s m a .  
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Summary. D o p a m i n e - f l - h y d r o x y l a s e  (DBH) a c t i v i t y  was  h ighe r  in the  se rum,  t he  me se n t e r i c  a r t e r y  a n d  the  cerebra l  
co r t ex  of 4-week-old s t roke -p rone  s p o n t a n e o u s l y  h y p e r t e n s i v e  r a t s  ( S H R S P ) ,  a nd  lower in t he  nuc leus  t r a c t u s  soli tari i  
t h a n  it was  in s p o n t a n e o u s l y  h y p e r t e n s i v e  r a t s  (SHR) .  

D o p a m i n e - f l - h y d r o x y l a s e  (DBH) ac t i v i t y  was  f o u n d  to 
be h ighe r  in t h e  s e rum,  t he  mesen te r i c  vessels ,  of 3-week- 
old s p o n t a n e o u s l y  h y p e r t e n s i v e  r a t s  (SHR)~,  ~ and  lower 
in the  locus coeru leus  t h a n  it  was  in t he  con t ro l  W i s t a r -  
K y o t o  r a t s  ~,5. A t  16 weeks  of age, w h e n  h y p e r t e n s i o n  
of S H R  was  f ixed,  D B H  a c t i v i t y  in the  s e rum,  t he  
mesen t e r i c  vessels ,  arid t he  locus coeruleus ,  t he re  were 
no s ign i f i can t  d i f ferences  be tween  S H R  and  n o r m o t e n s i v e  
W i s t a r - K y o t o  ra ts .  I n  con t r a s t ,  D B H  a n d  t y ro s ine  h y d r o x -  
y lase  (TH) ac t iv i t ies  in t he  ad rena l  g l ands  and  t h e  va s  
deferens  were s ign i f i can t ly  h ighe r  in S H R  t h a n  in W i s t a r -  
K y o t o  r a t s~ ,L  Th ese  c h a n g e s  s u g g e s t  t h a t  t he  n e r v o u s  
s y s t e m  is a n  i m p o r t a n t  r egu la to r  of blood pressure ,  
especia l ly  in an  ea r ly  p h a s e  in the  d e v e l o p m e n t  of h y p e r -  
t ens ion  of S H R .  S t roke -p rone  s p o n t a n e o u s l y  h y p e r t e n s i v e  
r a t s  ( S H R S P )  8 were isola ted as a m u t a n t  of S H R  b y  
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Okamoto  et  al. The charac te r i s t ics  of S H R S P  are a ve ry  
h igh  incidence of cerebrovaseular  diseases and  a ve ry  
rapid  increase in blood pressure.  W e  specula te  t h a t  the  
changes  of ca techo lamine-syn thes iz ing  enzymes  observed  
in S H R  as com pa red  wi th  those in no rmotens ive  Wis t a r -  
K y o t o  ra ts  m i g h t  be more  p ronounced  in S H R S P .  We  
have  therefore  compa red  D B H  ac t iv i ty  in S H R S P  wi th  
t h a t  in SHR.  
Mater ia ls  and methods. The S H R  and S H R S P  exami n ed  
were 3, 4 and  16 weeks of age. They  were raised under  
the  same condi t ions .  The blood pressures  of S H R  and  
S H R S P  a t  16 weeks of age were 180 4- 9 (n = 5) and  
209 4- 9 m m H g  (mean 4- SEM), respec t ive ly  (p < 0.05). 
The ra ts  were decap i t a ted ,  and the  mesenter ic  ar ter ies ,  
the  hear ts ,  the  adrena l  glands,  and  the  bra ins  were quickly  
removed,  weighed,  f rozen on d ry  ice and s tored a t  -- 80 ~ 
Blood samples  were ob ta ined  by  decap i t a t ion  and  ex- 
sanguina t ion  in to  a t e s t - t ube  kep t  on ice. Se rum was 
r emoved  af ter  cent r i fuging  at  10,000 •  for 10 rain. The 
bra in  regions were dissected under  a microscope f rom 
frozen sect ions  of the  bra in  9. D B H  ac t iv i ty  was de ter -  
mined  based  on the  fo rma t ion  of oc topamine  f rom ty ra -  
mine by  dua lwave leng th  s p e c t r o p h o t o m e t r y  10, as de- 
scribed previous ly  6. TH ac t iv i ty  was assayed by  measur ing  
the  [t*C]dopa formed f rom L - [ U - ~ C ] t y r o s i n e n , ~ ,  as de- 
scribed previously% 6 -Me thy l t e t r ahyd rop t e r in  was used 
as a cofactor .  

Table 1. Dopamine-/~-hydroxylase (DBH) activity of spontaneously 
hypertensive rats (SHR) and stroke-prone spontaneously hyper- 
tensive rats (SHRSP) 

DBH activity, Age SHR SHRSP 
(weeks) 

Brain regions 
(pmole/min mg protein) 
Locus coeruleus 4 1194-9 (5) 1294-3 (4) 
Nucleus tractus solitarii 4 844-6 (4) 634-3 b (4) 
Hypothalamus 4 78-t-4 (5) 774-3 (5) 
Cerebral cortex 4 274-2 (5) 33-61 b (5) 

Peripheral tissues 
(nmole/min g tissue) 
Serum 4 1.224-0.10 (5) 1.544-0.05 b (4) 
Mesenteric artery 4 6.754-0.64 (5) 10.59i0.70 b (5) 
Heart 4 1.44+0.06 (5) 1.294-0.06 (5) 
Adrenal glands 4 56.2 4-5.6 (5) 46.2 • (5) 
Serum 16 0.21-t-0.02(5} 0.244-0.03 (4) 
Heart 16 1.31~:0.09 (5) 1.014-0.05 (5) 
Adrenal glands 16 86.0 4-6.8 (5) 102-t-16 (5) 

Results  and discussion. D B H  act ivi t ies  in various bra in  
regions, t he  serum,  the  mesen te r i c  arteries,  the  hear ts ,  
and the  adrena l  g lands  of S H R  and  S H R S P  at  4 weeks 
and  16 weeks of age are shown  in table  1. D B H  ac t iv i ty  
was h igher  in the  se rum and  the  mesente t ic  ar ter ies  of 
4-week-old S H R S P  t h a n  it was  in SHR.  These resul ts  
are s imilar  to  the  changes  be tween  W i s t a r - K y o t o  ra t s  
and  S H R  and s u p p o r t  our  hypo thes i s  t h a t  S H R S P  have  
a higher  s y m p a t h e t i c  ac t iv i ty  especial ly in blood vessels 
t h a n  S H R ,  and  t h a t  se rum D B H  m a y  be ma in ly  der ived 
f rom the  s y m p a t h e t i c  nerve  t e rmina l s  in t h e  blood vessels.  
Nagaoka  and Lovenbe rg  18 also r epor ted  a s ignif icant ly  
h igher  se rum D B H  ac t iv i ty  in S H R S P  a t  4 weeks of 
age as co mp a red  wi th  t h a t  in S H R .  
D B H  ac t iv i ty  in the  bra in  was  lower in the  nucleus t r ac tus  
solitarii  and  h igher  in the  cerebra l  cor tex  of 4-week-old 
S H R S P  t h a n  it was in SHR.  D B H  ac t iv i ty  in the locus 
coeruleus of y o u n g  S H R S P  was no t  s ignif icant ly  dif- 
fe rent  f rom t h a t  of SHR.  In  our  previous  repor t  5, S H R  
at  3 weeks  of age had  a lower D B H  ac t iv i ty  in the  locus 
coeruleus t h a n  contro l  W i s t a r - K y o t o  rats ,  bu t  we did 
no t  measure  the  ac t iv i ty  in the  nucleus t r a c t u s  solitarii  
or cerebra l  cor tex .  Since ab la t ion  of the  nucleus t r ac tus  
solitarii  and  its t r ac tus  or t r ansec t ion  of ad j acen t  areas of 
the  nucleus  t r ac tus  solitarii  was  found to  cause acute  
hyper tens ion ,  p ro b ab l y  by  r emov ing  an inh ib i to ry  cent ra l  
control14,15, low D B H  ac t iv i ty  in the  nucleus t r ac tus  solitarii  
of S H R S P  m a y  have  some rela t ion wi th  severe hype r t en -  
sion in S H R S P .  
D B H  act iv i t ies  of S H R S P  in the  serum, the  hear t ,  and  
the  adrena l  g lands  a t  16 weeks of age af ter  the  establ ish-  
m e n t  of hype r t ens ion  did no t  differ  s ignif icant ly  f rom 
those  of SHR.  Since we h a d  found  t h a t  T H  ac t iv i ty  in 
the  adrena l  g lands  was s ignif icant ly  h igher  in S H R  t h a n  
in W i s t a r - K y o t o  ra t s  a t  14-16 weeks of age 6, ~, TH ac t iv i ty  
in the  adrena l  g lands  was assayed  in S H R S P  and S H R  
a t  3-weeks and  16-weeks of age. As shown in table  2, 
T H  ac t iv i ty  was s ignif icant ly  h igher  only in 16-week-old 
S H R S P  t h a n  i t  was in SHR.  These changes  in adrena l  
TH be tween  S H R S P  and S H R  are similar  to those  be- 
tween  S H R  and  no rmotens ive  W i s t a r - K y o t o  rats.  Higher  
D B H  ac t iv i ty  in the  serum, the  mesenter ic  a r t e ry  and 
the  cerebra l  co r t ex  and lower D B H  ac t iv i ty  in the  nucleus 
t r ac tus  solitarii  a t  4 weeks of age and  higher  TH ac t iv i ty  
in the  adrena l  g lands  a t  16 weeks  of age in S H R S P ,  as 
compared  wi th  SHR,  suggest  t h a t  the  abno rma l i t y  in 
the  s y m p a t h e t i c  adrenergic  s y s t em m a y  be more pro-  
nounced  in S H R S P  t h a n  in S H R .  

~Values are mean • SEM; bdiffers from control (SHR), p < 0.05. 

Table 2. Tyrosine hydroxylase (TH) activity in adrenal glands of 
spontaneously hypertensive rats (SHR) and stroke-prone spon- 
taneously hypertensive rats (SHRSP) 

TH activity~ SHR SHRSP 
(nmole/min g tissue) 

3 weeks of age 37.8 4- 1.9 (6) 32.5 4- 1.7 (6) 
16 weeks ol age 72.7 4- 7.6 (5) 121.1 4- 18.8 b (5) 

~Values are mean 4- SEM; bdiffers from control (SHR), p < 0.05. 
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