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In acute exper iments  on adult dogs during e lec t r ica l  st imulation of the an ter ior  part  
of the l imbic cortex,  an increase  in the lymph flow f rom the intestinal lymphatic 
duct, an increase  in the volume of the mesen te r ic  lymph glands, a fall in the blood 
p r e s s u r e  in the cranial  mesenter ic  a r t e ry ,  a reduction in the outflow of blood f rom the co r -  
responding vein, and a decrease  in the tone of the mesenter ic  veins were observed.  Con- 
s t r ic t ion of the mesenter ic  veins and the increase  in the intestinal lymphatic flow are r e -  
garded as a compensa to ry  response  aimed at r e s to r ing  the initial level of the a r te r ia l  p r e s -  
sure  as quickly as possible.  
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The limbic cor tex affects many functions of the body. Stimulation or destruction of the gyrus cinguli 
in animals leads to changes in autonomic functions [1, 8, 10, 11, 14]. Previous  investigations showed that 
st imulation of this region in dogs evokes changes in the lymphatic flow f rom the thoracic  duct, in the tone 
of the lymphat ics ,  and the sugar  concentrat ion in the lymph [2, 4]. Since lymph f rom the abdominal organs,  
the trunk, and the lower limbs drains into the thoracic  duct, the lymph flow f rom it ref lects  the overal l  
effect. 

The object of this investigation was to study the regional  lymph flow, especial ly  the intestinal lymph 
flow, and to compare  it with the bloodflow in and the tone of the mesenter ic  veins during stimulation of the 
l imbic region. 

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

In acute experiments  on adult dogs weighing 10-16 kg, anesthetized with hexobarbital (40-60 mg/kg),  
the medial surface of the anter ior  part  of the cortex was exposed and par t  of the opposite hemisphere r e -  
moved. Square pulses (5-10 mA, 5 msec,  50 Hz) were  applied for 15-30 sec to areas  24 and 32 according 
to the atlas of Gurevich and Bykhovskaya [5]. Recordings were  made of the tymph flow f rom the central  in- 
testinal lymphatic duct, the volume of the mesenter ic  lymph glands (by the technique developed by one of 
the wr i t e r s  [3]), and the blood flow in the cranial  mesenter ic  vein (by means of a f lowmeter-pump).  Changes 
in the volume of outflowing blood indicate the capacity of the vessels .  The blood p r e s s u r e  in the cranial  
mesenter ic  a r te ry ,  the la tera l  p r e s s u r e  in one branch of the corresponding vein, and the flow of perfusion 
fluid f rom the divided vein (perfusion with oxygenated Tyrode solution at 38~ under a p r e s s u r e  of 4-5 cm 
water);  the respi ra t ion ,  and the intestinal movements (by means of abal loon inser ted into its lumen) also 
were recorded.  

Altogether 37 exper iments ,  including 178 observat ions,  were ca r r i ed  out. 
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Fig. 1 Fig. 2 

Fig. 1. Graph showing changes in p a r a m e t e r s  of lymph and blood flow in 
mesen te ry  during e lec t r ica l  s t imulation of an ter ior  par t  of l imbic region:  
I) lymph flow f rom intestinal lymphatic duct; II) flow of perfusion fluid f rom 
segment of vein; III) blood flow f rom mesen te r i c  vein; IV) a r t e r i a l  p r e s su re .  
Abscissa:  1) before ,  2) during, 3) 1.5 min af ter  st imulation; ordinate- a) 
lymph flow (in ml /min) ,  b) blood flow (in ml/min) ,  c) a r te r ia l  p r e s s u r e  (in 
mm Hg), d) flow of perfusion fluid (in ml /min) .  

Fig. 2. Changes in lymph and blood flow in mesen te ry  daring e lec t r i ca l  
st imulation of an ter ior  zones of l imbic cortex.  F r o m  top to bottom: r e s p i r a -  
tion, venous p r e s s u r e ,  a r te r ia l  p r e s s u r e  in mesen te r ic  a r t e ry ,  volume of 
blood f rom mesen te r i c  vein  , flow of perfusion fluid f rom vein, lymph flow f rom 
intestinal lymphatic duct, st imulation and t ime marke r s  (5 sec). 

EXPERIMENTAL RESULTS 

During electrical stimulation of an area of the limblc cortex surrounding the genu of the corpus cal- 

losum (area 24),an increase in the lymph flow was observed in 66% of cases, a decrease in 25%, and no 

change in 9%. The lymph flow rose from 0.20 �9 0.03 to 0.33 ~- 0.03 ml/min (P < 0.02). The volume of the 

lymph glands was increased in 24 cases, reduced in i0, and unchanged in 6. 

The arterial blood pressure was lowered in 83% of cases, on the average by 30.2 mm Hg compared 

with its initial level. The respiration rate was slowed and its amplitude changed. The volume of blood 

flowing from the mesenteric vein fell from 26.8 �9 0.08 to 20.9 • 0.24 ml/min (P < 0.001), The flow of perfu- 

sion fluid from the divided vein during stimulation fell from 1.09 �9 0.15 to 0.72 :~ 0.I0 ml/min (P < 0.02). The 

venous pressure was increased (Figs. 1 and 2). 

Electrical stimulation of an area of cortex lying basally to the cruciform fissure (area 32) caused an 

increase in the intestinal lymph flow from 0.15 ~: 0.03 to 0.30 * 0.07 ml/min (P < 0.05),.and a decrease in the 

venous blood flow from 26.8 • 0.24 to 22.6 • 0.30 ml/min (P < 0.02). Intestinal peristalsis was unchanged in 

90% of the experiments. 

Stimulation of an area of cortex lying between the areas specified above led to similar changes in the 
intestinal lymph and blood flow. The responses were short in duration and lasted on the average 73 sec. 

It will be clear from the experimental results that the intestinal lymph flow increased during stimula- 

tion of the anterior part of the limbic region. In a previous investigation [2] three functional zones, with 

different effects on the lymph flow, were found in the anterior part of the limbic cortex. During stimulation 

of the zone surrounding the genu of the corpus callosum, an increase in the lymph flow through the thoracic 

duct and in its lumen was observed, whereas during stimulation of another zone lying basally to the cruci- 
form fissure, these parameters were reduced. Stimulation of the zone lying between the two above-men- 

tioned zones gave a mixed effect: an increase or a decrease. Other workers also have mentioned the func- 

tional heterogeneity of different zones of the anterior part of the limbic region [I, 12]. 
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In 18 cases  the lymph flows f r o m  the thorac ic  and intest inal  lymphat ic  ducts were  r eco rded  s imul t a -  
neously.  During s t imula t ion  of the f i r s t  zone of the l imbic  region,  the lymph flow f r o m  both ves se l s  was in- 
c r e a s e d ;  during s t imulat ion of the second zone, the lymph flow f r o m  the thorac ic  duct was reduced,  but that 
f r o m  the intestinal  duct was increased .  

The d i f fe rences  in the act ion of s t imulat ion of the ly-mph flows f r o m  the thorac ic  and intest inal  l y m -  
phatic  ducts can be explained by d i f fe rences  in the r e sponse  of the i r  wal ls ,  as a restf l t  Of  d i f ferences  in the i r  
topographic  a r r a n g e m e n t  and in the rea l t ive  impor tance  of t he i r  sympathe t ic  and pa ra sympa the t i c  inner -  
r a t ions .  To this  it mus t  be added that  the walls  of the m e s e n t e r i e  lymphat ics  in dogs a r e  a lmos t  without 
a s m o o t h - m u s c l e  l aye r ,  whe rea s  such a l aye r  is we l l - r ep resen ted  in the lympha t ics  of the horse ,  goat, and 
man  [6]. 

Since the contract i le  ac t iv i ty  of the lympha t ics  is mainly  connected with the p r e sence  of s m o o t h - m u s -  
cle cel ls  in the i r  wal l s ,  the movement  of the lymph along the intestinal lymphat ics  to the c i s t e rna  chyli in 
dogs is evidently mainta ined chiefly by the motor  ac t iv i ty  of the s m o o t h - m u s c l e  cel ls  of the mesen t e r i c  
lymph glands.  Admit tedly  an influence of other  f ac to r s  on the lymph flow along the ve s se l s  cannot be ru led  
out. The v e r y  smal l  number  of s m o o t h - m u s c l e  f ibe r s  in the intestinal  lympha t ics  is the r e a son  for the i r  
g rea t  extens ibi l i ty  and capaci ty ,  so that lymph can be s to red  in them if inc reased  quantit ies enter  these  ves -  
se l s .  In the p resen t  expe r imen t s  the volume of the m e s e n t e r i c  lymph glands was changed during cor t ica l  
s t imulat ion.  The per iodic  re laxa t ion  and contract ion of the lymph glands evidently c rea te  conditions f a v o r -  
ing the s to rage  of intest inal  lymph and its t r a n s p o r t  into the lymphat ic  c i s t e rn s ,  and f r o m  them into the 
b loods t r eam.  

As was s ta ted  above, s t imulat ion of the an te r io r  pa r t  of the gyrus  cinguli led to a reduct ion in the out-  
flow of blood f r o m  the m e s e u t e r i c  veins and in the flow of perfusion fluid, accompanied  by a d e p r e s s o r  r e -  
sponse  of the a r t e r i a l  p r e s s u r e .  These r e s u l t s  suggest  an inc rease  in tone of the veins.  Under the influ- 
ence of nervous  and humora l  fac to rs ,  veins can change the i r  capaci ty  [7, 9, 13]. 

La rge  quantit ies of blood can accumla te  in the vascu la r  bed of the mesen t e ry .  Constr ic t ion of the 
m e s e n t e r i c  veins ,  obs e rved  in the p re sen t  expe r imen t s ,  leads  to a rap id  r e s to ra t i on  of the initial a r t e r i a l  
p r e s s u r e  level .  The inc rease  in the intestinal lymph flow and the r e sponse  of the mesen t e r i c  veins to cen-  
t r a l  nervous  influences can be r ega rded  as manifes ta t ions  of the homeostat icfunct ion of the r e s e r v o i r  s y s -  
t e m  of the body. 
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