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Effect of T h y m e c t o m y  on Lipoprotein Lipase 
Activity in the Serum and the Heart of Rats 

The  long-s tanding clinical observa t ion  t h a t  t h rombo t i c  
episodes and atheroscIerosis a re  more  f r equen t  in the  aged 
t h a n  in the  young  is now suppor ted  by  expe r imen ta l  
evidence of a lower se rum hepar in  level  in the  former  t h a n  
in the  la t te r  1, 2, and of a decline wi th  age in the l ipoprote in  
lipase ac t iv i ty  in ra t  tissue*. Hepa r in  is known to increase 
the  ac t iv i ty  of the  l ipoprote in  lipase present  in t he  circu- 
la t ion  and  to  produce  changes  in the  l ipolyt ic  ac t iv i ty  in 
t he  ind iv idua l  organs  4-s. On these  grounds  i t  appears  
reasonable  to assume the  exis tence of a corre la t ion  be- 
tween the  decrease wi th  age in the  heparin- l ipoprotein~ 
lipase sys tem and age-dependen t  involu t ion  of the  t h y m u s  
gland. 

I n  one half  of a group of 54 female  Wis t a r  s t ra in  ra t s  
weighing 100 4- 10 g, the  t h y m u s  gland was r emoved ,  
and in the  o the r  half  s h a m - t h y m e c t o m y  performed.  Af ter  
t h e y  had been s t a rved  for 20 h, t he  animals  in bo th  
groups were kil led by  decapi ta t ion  in three  lots on the  
7th, 14th, and 21st day  following operat ion.  E a c h  blood 
was def ibr inated  b y  s t i r r ing and the  serum separa ted  by  
centr i fugat ion.  E a c h  hea r t  was p r o m p t l y  removed ,  washed 
wi th  saline, homogenized  in ace tone  cooled to - -10°C,  
and dr ied  a t  - -10°C.  In  b o t h  the  se rum and the  am-  
monia ted  hear t  muscle ex t r ac t  ob ta ined  by  KORN'S 
m e t h o d L  l ipoprote in  lipase ac t iv i ty  was de te rmined  on 
coconut  subs t ra te  (Ediol) ac t iva t ed  wi th  fresh h u m a n  
se rum ~. As u n i t y  (U) was t a k e n  t h e  a m o u n t  of enzyme  
which  released 1 M  glycerin in 60 rain a t  p H  8.2 and 37°C. 

E n z y m e  ac t iv i ty  was de te rmined  separa te ly  in each 
serum, and in the  pooled acetone powders  of four hear ts  
each. The  ac t i v i t y  measured  in the  hea r t  was referred to 
50 m g  of ace tone  powder,  for the  q u a n t i t y  of powder  ob- 
t a ined  f rom the  ind iv idua l  hear t s  va r ied  be tween  40 and  
60 mg. 

The  F igure  i l lustrates  the  effect  of t h y m e c t o m y  on 
serum l ipoprote in  lipase ac t iv i ty .  I t  shows this ac t iv i ty  
to decrease as ear ly  as the  7th day  af ter  opera t ion  : agains t  
22.2 4- 1.3 in the  s h a m - t h y m e c t o m i z e d  ra ts  s t and  13.6 
4- 1.4 U / m l ;  t he  difference is s ta t i s t ica l ly  s ignif icant  
(p < 0.01). On the  14th day  26.2 4- 0.8 s tand  agains t  
13.4 4- 1.3 U / m l ;  the  difference is still  more  s ignif icant  
(p < 0.01). E v e n  on the  21st day  a serum enzyme ac- 
t i v i t y  of 18.0 4- 0.6 U / m l  in t he  t h y m e c t o m i z e d  ra ts  
con t ras ted  considerably  wi th  25.6 4 - 0 . 7  U/mI  in the  
s h a m - t h y m e c t o m i z e d  control  animals  (p < 0.01). 

I n  the  hear ts  of these  animals  t he  l ipoprote in  lipase 
ac t i v i t y  showed a decrease in the  opera ted  rats  as com- 
pa red  wi th  t he  sham-opera ted  animals :  the  overal l  
average  a c t i v i t y  was 14.2 :k 1.6 U/50 mg  in the  former  
and  21.4 4- 2.1 U/50 mg  in  the  la t ter .  The  difference is 
s ta t i s t ica l ly  s ignif icant  (p < 0.01). Overa l l  average  values  
only  are s ta ted  because no appreciable  differences were 
found to have  occurred wi th  t ime.  

I n  eva lua t ing  these findings i t  seems safe to c la im t h a t  
t h y m u s  gland is capable  of inf luencing the  ac t iv i ty  of the  
l ipoprote in  l ipase p resen t  in the  c i rcula t ion as well  as t h a t  

bound  to  t he  organ (heart).  The  decrease in ac t iv i ty ,  ob- 
served to occur  in the  absence of the  thymus ,  suggests a 
role for the  gland in the  changes of the enzyme  wi th  age. 
A suggest ion of this  k ind  accord well  wi th  the  recent  
f inding t h a t  compared  ~dth  a va r i e t y  of an imal  species 
t he  se rum l ipoprote in  l ipase a c t i v i t y  is h ighest  in t he  r a t  ~°, 
which  possesses a r e l a t ive ly  large-sized and pers is tent  
t h y m u s  gland.  
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Effect of thymeclorny on serum lipoprolein lipase inlbs rat. 
1--1 sham-lhymeclomized ~ thymectomized. 
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Zusammen/assung. E n t f e r n u n g  tier Thymusdr i i se  ftihrt  
zu einer A b n a h m e  des Gehal tes  an Lipopro te in-Lipase  in 
Serum und  Herzmuske l  der Ra t te .  Die Ver~.nderung wird 
im Verlaufe  der  ers ten 3 pos topera t iven  W o c h e n  als sig- 
n i f ikan t  be t rach te t .  
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