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Stimulation of the anterior limbic cortex in dogs with square electric pulses and chemical agents in 
acute experiments caused changes in the lymph flow, in the tone of the thoracic duct and the cervical lym- 
phatic trunk, and in the arterial pressure and respiration. Stimulation of the posterior part of the limbic 
cortex caused no significant changes in the lymph flow. Three functional zones, with different effects on 
the lymph flow from the thoracic duct, are distinguished in the anterior part of the limbic cortex. 

The t imbie  co r t ex  influences somat i c ,  v i sce ra l ,  and behaviora l  r e s p o n s e s .  Expe r imen ta l  s t i m u l a -  
tion of the l imbic  gyrus  modif ies  the act ivi ty  of the ca rd iovascu l a r  s y s t e m ,  r e sp i ra t ion ,  and mo to r  act ivi ty 
of the gas t ro - in t e s t i na l  t r a c t  [1, 5-9, 11]. 
su re ,  pulse ra te ,  and r e s p i r a t i o n  [10]. 
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Fig. 1. E l ec t r i c a l  s t imula t ion  of an-  
t e r i o r  pa r t  of I imbic  cor tex  (8 mA, 
50 Hz, 5 m s e c ) .  F r o m  top to bot tom: 
r e sp i r a t ion ,  a r t e r i a l  p r e s s u r e ,  flow 
of per fus ion  fluid f rom ce rv ica l  l y m -  
phatic trunk, lymph flow f r o m  thorac ic  
duct, m a r k e r  of s t imula t ion ,  t ime 
m a r k e r  5 sec .  On the right,  above: 
dot r e p r e s e n t s  place of s t imula t ion  on 
media l  su r f ace  of h e m i s p h e r e .  

In man  this region has been found to influence the blood p r e s -  

A prev ious  invest igat ion [2, 3] yielded data show- 
ing the influence of the moto r  cor tex  and ce rebe l lum on 
the lymph flow and tone of the lymphat ic  v e s s e l s .  

The object  of the p re sen t  invest igat ion was to study 
the effect  of s t imula t ion  of the l imbic  co r t ex  on the lymph  
flow and tone of the lymphat ic  v e s s e l s .  

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on adult dogs an-  
es the t ized  with morphine  and hexobarbi ta l .  The medial  
su r face  of the c e r e b r a l  hemisphere  was exposed by r e -  
moval  o r  asp i ra t ion  of the an te r io r  or  p o s t e r i o r  pa r t  of 
the opposi te  hemisphe re .  Cor t ica l  a r eas  24, 32, 23, 29, 
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Fig. 2. E lec t r i ca l  s t imula t ion  of an t e r io r  pa r t  of  
l imbic co r t ex  (10 mA, 50 Hz, 5 msec ) .  F r o m  top 
to bottom: a r t e r i a l  p r e s s u r e ,  flow of perfus ion 
fluid f rom thorac ic  duct, m a r k e r  of s t imulat ion,  
t ime m a r k e r  5 sec .  
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Fig.  3. E l e c t r i c a l  s t imula t ion  of an-  
t e r i o r  pa r t  of l imb ic  co r t ex  (8 mA, 
50 Hz, 5 msec ) .  Legend as in Fig.  1. 

30, and 31 (from the At las  of Gurevich and Bykhovskaya [4]) were  
s t imu la t ed  by square  pulses  (25-75 Hz, 0.5-10 m s e c ,  5-14 mA) 
for  a pe r iod  of 10-30 sec .  A p iece  of f i l t e r  pape r  soaked in 2-  
2.5% acetylchol ine  solut ion was applied to var ious  points of a r e a s  
24 and 32. 

The a r t e r i a l  p r e s s u r e ,  r e s p i r a t i o n ,  lymph flow f rom the 
tho rac i c  duct, and the flow of per fus ion  fluid f rom the thorac ic  
duct at the c e r v i c a l  lymphat ic  t runk were  r e c o r d e d  on a kymo-  
g raph .  

Altogether 32 experiments were carried out, in the course 

of which 2-5 observations were made. 

EXPERIMENTAL RESULTS 

During electrical stimulation of various parts of the an- 

terior limbic cortex, changes in the lymph flow were observed 

in d i f ferent  d i r ec t i ons .  St imulat ion of pa r t  of the co r t ex  sur rounding  the genu of the corpus ca l losum in 76% 
of ca ses  caused  an i n c r e a s e  in lymph flow (on the ave rage  by 150%) (Fig.  1), in 9% of c a s e s  the lymphf low 
was reduced,  and in 15% it was unchanged. The flow of pe r fus ion  fluid f rom the c e r v i c a l  lymphat ic  t runk 
was reduced,  and that  f rom the t ho rac i c  duct was i nc r e a s e d ,  indicat ing changes in the i r  lumen (Fig.  2). 

St imulat ion of p a r t  of the l imbic  gyrus  lying b a s a l l y  to the c ruc i a t e  f i s s u r e  caused  a d e c r e a s e  in the 
lymph flow in 62% of c a s e s  (Fig.  3). Compared  with i ts in i t ia l  l eve l ,  the lymph flow was reduced to 59%. 
In 13% of cases  the lymph flow was s l igh t ly  i n c r e a s e d ,  and in 25% it was unchanged.  

During s t imula t ion  of the zone of co r t ex  lying between the two a reas  ment ioned above, in 50% of cases  
the lymph flow e i the r  i n c r e a s e d  or  d e c r e a s e d ,  while in 50% of eases  it was unchanged. 

P r e s s o r  and d e p r e s s o r  r e s p o n s e s  of the a r t e r i a l  p r e s s u r e  o c c u r r e d  on s t imula t ion  of these  zones.  
Resp i r a t i on  was deepened,  and the r e s p i r a t i o n  r a t e  s o m e t i m e s  i n c r e a s e d  and s o m e t i m e s  d e c r e a s e d .  

St imulat ion of a r e a  23 and the p o s t e r i o r  p a r t  of the l imbie  co r t ex  (a reas  29, 30, 31) produced no s i g -  

nif ieant  changes in the lymph flow. 

Appl ica t ion  of a 2-2.5% solut ion of ace ty lchol ine  to a r e a s  of the a n t e r i o r  l imbic  co r t ex  reduced  the 
lymph flow f rom 0.19 ~: 0.01 to 0o l l  + 0.01 m l / m i n  (P < 0.05). Changes in the lymph flow during s t i m u l a -  
tion of these  co r t i ca l  zones were  due to changes in the lumen of the thorac ic  duct.  

F rom these  r e s u l t s ,  th ree  functional zones can be d is t inguished in the a n t e r i o r  pa r t  of the l imbic  co r -  
tex on the b a s i s  of the i r  e f ferent  influence on the lymph flow. E l e c t r i c a l  s t imula t ion  of the f i r s t  zone in-  
c r e a s e s  the lymph flow, s t imula t ion  of the second zone reduces  it, and s t imula t ion  of the th i rd  zone has a 
mixed effect .  Dif ferences  in the effect of s t imula t ion  of these  zones on the lymph flow are  p robab ly  a s s o -  
c ia ted  with d i f fe rences  in t he i r  influence on the innervat ion  of the lymphat ic  v e s s e l s .  These zones coincide 
with those d is t inguished  by Be l l e r  [1] in the a n t e r i o r  p a r t  of the l imbic  co r t ex  on the bas i s  of the i r  e f f e r -  

ent influence on in tes t ina l  m o t o r  ac t iv i ty .  

Af ter  b i l a t e r a l  vagotomy in the neck, s t imula t ion  of zones of the a n t e r i o r  l imb ic  cor tex  caused  a de -  
c r e a s e  in the lymph flow and a p r e s s o r  or, l e s s  f requent ly ,  a mixed d e p r e s s o r - p r e s s o r  r e sponse  of the 
blood p r e s s u r e .  P r e l i m i n a r y  in t ravenous inject ion of a t ropine  (0.2-0.5 m g / k g )  only s l igh t ly  modif ied  the 
r e sponse  of the lymph flow, and inject ion of d ihydroe rgo tamine  (4-8 m g / k g )  comple te ly  abol ished the changes 
in the lymph flow d e s c r i b e d  above. 

The p r inc ipa l  conductors  of descending influences f rom the l imbic  co r t ex  on the lymphat ic  ves se l s  

a re  ev ident ly  sympathe t i c  nerve  f i be r s .  

It can be concluded f rom these r e su l t s  that the a n t e r i o r  l imbic  cor tex  p a r t i c i p a t e s  in regula t ion  of 

the lymph flow. 

s32 



LITERATURE CITED 

1. N .N.  Bel ler ,  in: Proceedings  of a Scientific Conference on Functional Relationships between 
ferent  Systems of the Organism under Normal  and Pathological  Conditions [in Russian], Ivanovo 
(1962), p. 355. 

2. L . E .  Bulekbaeva, in: Proceedings  of the 3rd Conference of Physiologists  of Central  Asia and Kaza-  
khstan [in Russian], Dushanbe (1966), p. 90. 

3. L. ]~. Bulekbaeva, in: Materials  on the Physiology and Pathology of the Lymphatic System [in Rus- 
sian], Alma-Ata (1968), p. 63. 

4. M. O .  Gurevich and G. Kho Bykhovskaya, Med.-Biol .  Zh., No. 2, 58 (1927). 
5. B . K .  Anand and S. Dua, J .  Neurophysiol. ,  1_.99, 393 (1956). 
6. B . R .  Kaada, Acta Physiol .  Scand., 2_! , Suppl. 83 (1951). 
7. W . F .  Kremer ,  Jo Neurophysiol . ,  10, 371 (1947). 
8. L. 1)ool and I. Ransohoff, J .  Neurophysiol . ,  12, 385 (1949). 
9. M . J . C .  Showers and E.  C. Crosby,  Neurology (Minneapolis), _8, 561 (1958). 

10. W . K .  Smith, J .  Neurophysiol . ,  8, 241 (1945). 
11. A . A .  Ward, J .  Neurophysiol . ,  1_11, 14 (1948). 

833 


