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The principal investigations of the absorption of foodstuffs into the lymphatic system from the gastrointestinal 
tract were carried out either by the use of a fistula of the thoracic duct or during acute experiments on anesthetized 
animals. In spite of the obvious defects of these methods they are still used by experimenters today. 

In order to find out the possibility of de-  
veloping this present method, a preliminary study 
was made of the anatomy of the lymphatic vessels 
of the gastrointestinal tract of various laboratory 
animals. In dogs, in which digestive processes 
have been studied in the greatest detail, the dis- 
tribution of lymphatic  vessels in the mesentery is 
variable and they constantly anastomose with 
each other by means of slender vessels which 
cannot be seen without the use of special methods. 
The most suitable experimental animal for these 
purposes is the cat. 

There are usually three efferent lymphatic 
vessels from the mesenteric glands in the cat:  
1) a vessel from the ganglia receiving lymph 
from the large intestine which lies to the left 
of the cranial mesenteric artery; 2) the main 
intestinal lymphatic duct, which is situated be-  
tween the cranial mesenteric vein and the cra-  
nial mesenteric artery; 3) a third, slender 
lymphatic vessel from the duodenal gland, to 
the right of and dorsal to the cranial mesenteric 
artery (Fig. 1). All these vessels become con- 
fluent close to their point of entry into the cistema 

Fig. 1. Topography of the mesenteric lymphatics chyli. 

of the cat. 1) Main lymphatic  duct of the small In the living animal the main intestinal 
intestine; 2) cranial mesenterie artery; lymphatic duct is easily visible after a milk feed 
3) pancreas; 4) cranial mesenterie vein; 1-2 hours before the operation. 
5) lymphatic duct of the large intestine; 

We used the principle of inserting the 
6) duodenum; 7) cecum, lymphatic  vessel into a tube to develop a simple 

method of forming a permanent fistula of the intestinal lymphatic duet. As a fistula tube we used paraffin-coated 
polyvinyl tubes 3-4 cm in length and with an internal diameter of 1.5-2 mm. At one end of the tube 4 longitudinal 
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incisions were made ,  4 mm in length and equidistant from each other. Immedia te ly  after s ter i l iza t ion in paraffin 
the strips formed as a result of the incisions in the tube are bent at a right angle.  As suture mater ia l  we used thread 
made from polyamide resin with a cross sect ion of 0,15-0.3 ram. 

, . . J  

Fig. 2. Fixat ion of the fistula tube. 
1) Fistula t u b e ;  2) lympha t i c  duct. 

The operations were carried out under intratracheal  
ether anesthesia. A longitudinal  skin incision, about 5 cm 
long, was made from above downward,  starting at the level  
of a l ine joining the subcostal arches and situated 3 em 
from the midline on the right. A longitudinal  incision was 
made in the l inea  alba of the abdomen, about 4 cm long, 
at  the same level .  

The proximal  sect ion of the targe intestine and the 
duodenum with their mesenteries were brought out of the 

operat ion wound. The main lymphat!c  duct was identif ied 
in the mesentery between the cranial  mesenteric vein and 
the cranial  mesenteric  artery and l iga ted  1.5-2 cm distal to 
the lympha t i c  gland. The portion of the lymphat ic  vessel 

situated between the l igature and the gland was swollen 
from the lymph entering i t  while the remaining portion 
of the vessel was collapsed.  The collapsed portion of the 
vessel was comple te ly  divided between l igatures.  The 
distended end of the lymphat ic  vessel was mobi l ized  by 
blunt dissection for a distarlce of I cm. In doing this we 
strove to spare the blood vessels supplying the wall of the 
lymphat ic  vessel. Next the lymphat ic  vessel was incised 

for z/3 of its d iameter  near the l igature and by the aid of this l igature the vessel was drawn into the tube - the tube 

as it  were was clothed over the lymphat ic  vessel. 

Two ~of the strips of tube (Wpaws"), bent at a right angle,  were fixed with sutures to the peri toneum of the 
mesentery.  If therewere a space between the base of the tube and the peri toneum a purse-string suture was inserted. 
The ligatures,  together with the partly divided vessel were withdrawn by careful  t ract ion,  As a result of this the 
lympha t ic  vessel within the tube remained free. The base of the tube, together with the mesentery were fixed by 
means of the other two "paws" to the abdominal  wall when this was sutured (Fig. 2) and the free end of the tube 
exter ior ized through a stab incision made in the skin in the midl ine .  

After the operat ion the cats were kept at l iber ty  in a warm and commodious room in which the experiments 
were conducted.  The cats were fami l i a r i zed  with convenient  soft bedding on which they lay throughout the e x -  
periment .  The lymph was col lec ted  in a vessel fixed under the animal .  

Excretion of lymph through the fistula continued for 6 -?  days. The cessation of excret ion is explained by 
the development  of a connective tissue scar at the base of the tube, and drainage of lymph from the intestine takes 

p lace  subsequently along developing col la terals .  

We are in agreement  with the view of Freeman [6] and D. A. Zhdanov [1] that  a l l  the lymph flowing from 
the organ cannot be judged from the amount which flows along this par t icular  vessel on account of the presence 
of numerous anastomoses. These anastomoses, l ike a proportion of the efferent lymphat ics ,  cannot  be demonstrated 
in the l iving an imal  [2]. Hence we consider that when investigating the intestinal  lymph special  at tention must be 
paid to its qual i ta t ive indices. 

The volume and composit ion of the lymph excreted through the fistula was dependent on the diet .  The re-  
f rac tometr ic  index varied from 1.3360 after intake of water to 1.3565 in cats f ed  on milk.  The volume of intest inal  
lymph excreted during half  an hour in  starving cats was about 0.1 ml and after a milk  feed i t  reached 20-24 ml .  

An exper imenta l  study was made of the refractometr ic  index after water intake. 

The experiments  were carried out 2-3 days after operation,  on animals  deprived of food or water for 18-24 
hours before the exper iment .  For the duration of one hour the refractometr ic  index and the volume of lymph 
excreted were determined.  Next, 100 ml of water at  room temperature was injected into the stomach through a 

tube. 
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The refraetometr ic  index of the intest inal  lymph after an intake of water constantly showed an ex t remely  
sharp change, fal l ing from 1.3450-1.3440 to 1.3360 (Fig. 3). 
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Fig. 3. Changes in the ref rac tometr ic  index of the intest inal  lymph after in jec t ion  
of 100 ml of water through agas t r i c  tube. Results of 5 experiments .  The arrow in-  

dicates  the moment  of in jec t ion  of the water. 

We did not consider i t  possible to translate the ref rac tometr ic  index into protein values since this index is 
de termined not only by refract ion of protein but acts at the same t ime as an index of the total  dry residue of the 

lymph.  

The volume of lymph was increased after intake of water from 0.1 ml per {/2 hour during the control  period 
to 2.4-3 ml in 5 minutes,  ha l f  an hour after giving the water, and i t  returned to its in i t i a l  l eve l  after 2 hours. 

Denial  of the importance of the lympha t ic  system in the absorption of water from the gastrointest inal  t ract  
evident ly  needs r e -examina t ion , and  the result obtained by Bollman and his co-workers [3, 4, 5, 7] must be given 

an a l ternat ive  interpretat ion.  

In confirmatory exper iments  on anesthet ized animals ,  l ike other workers we were unable to observe any 
essential  changes in the re f rac tomet r ic  index and the volume of lymph.  The same results were obtained in ex -  

per iments  on cats with a f istula,but p laced  in a specia l  cage for f ixat ion.  

Anesthesia and f ixat ion of the animal  evokes s ignif icant  functional  changes which do not al low study of the 

normal  physiological  features of absorption of food products into the lympha t ic  system. 

The method described,  as our results show, can be used for the study of absorption of all  the food products 

into the lympha t i c  system from the gastrointest inal  tract .  

S U M M A R Y  

A new method of obtaining a chronic fistula of intest inal  l ympha t i c  duct in cats, functioning for 6-7 days 
is described.  The lymph from the fistula was examined in conditions of a chronic exper iment .  It was revealed 
that the ref rac tometr ic  index after forcing fluid is decreased from 1.3450 - 1.3440 to 1.3360, while the quanti ty 
of the lymph is increased from 0.1 for half  an hour to 3 ml within 5 minutes.  The same exper iments  were carr ied 
out on anesthet ized cats - no signif icant  changes of ref rae tometr ic  index or of the quantity of the lymph from the 

fistula could be noted after  forcing fluids. 
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