
Physiol-12B11 Outline the important features of the lymphatic circulation. 
 
The lymphatic circulation consists of the lympathic capillaries which arise in the 
tissues and drain lymph through the lymph nodes.  
 
Structure/anatomy 

-‐ Lymphatic capillaries present in almost all tissues EXCEPT cartilage, bone 
marrow and CNS.  

-‐ Flow driven by intrinsic (smooth muscle in walls & valves) and extrinsic 
(external pressure – muscular contractions and pulsations from neighbouring 
arterial vessels) factors 

-‐ Flow is unidirectional due to valves. Permits entry of ISF but prevents its 
return to the interstitium.  

-‐ Lymph vessels travel with arteries/veins 
-‐ Nearly all lymph vessels pass through lymph nodes and return to the 

circulation via the thoracic duct (which drains into circulation via the junction 
of left subclavian and internal jugular veins) and right lymphatic duct. 

-‐ 83% of body’s lymph return to circulation via the thoracic duct. (120ml/h total 
lymph flow at rest includes 100mls/hr of thoracic duct lymph) 

 
Composition 

-‐ Lymph = interstitial fluid that enters lymphatic circulation 
-‐ Protein: low compared to plasma but same as ISF. Mostly 20g/L but hepatic 

lymph 60g/L. Liver contributes 50% of total body lymph at rest because 
hepatic sinusoids extremely permeable, low reflection coefficient. 

-‐ Large amount of liver lymph causes thoracic duct lymph protein concentration 
to be 50g/L. 

-‐ All coagulation factors 
-‐ Low levels of fibrinogen due to large molecular weight making it difficult to 

cross the capillary membrane.  
-‐ Fat. High fat content from lymph draining from bowel after meal.  Makes 

lymph milky 
-‐ Lymphocytes 
-‐ Macrophages line the sinusoids of lymph nodes of the RES.  
-‐ 3L/day of lymph produced. Increases markedly with exercise 

 
Functions 

1. Return of protein to circulation. Maintains oncotic pressure gradient across 
the capillary membrane. Oedema will occur if ISF oncotic pressure not kept 
low. 

2. Transport of fat. 90% of fat absorbed from gut is extruded from bowel 
epithelial cells into the ISF which passes into the central lacteal vessels in the 
villi. Fat forms chylomicrons which are transported to the circulation via the 
thoracic duct and do not pass through the liver in the portal blood.  

3. Immunological roles 
o Filtration and removal of bacteria. Sinusoids of lymph nodes lined by 

macrophages of the reticuloendothelial system (RES). Phagocytose 
bacteria or cellular debri present in the lymph.  

o Lymphocyte circulation throughout blood and lymph 



o Presentation of antigen presenting cells to lymph nodes. Lymph also 
contain lymphocytes which are activated and proliferate on exposure to 
specific antigens.  

4. Formation of concentrated urine by removing protein rich ISF in medulla 
allowing water to enter the vasa recta thus allowing maintenance of osmotic 
gradient 

 
Factors that would increase lymph formation 

1. Exercise 
2. Peristalsis 
3. Elevated capillary filtration e.g. venous hypertension, increased capillary 

permeability 
 
Examiner’s comments 
 
A useful strategy for answering this question could have seen a two sentence 
introduction overviewing the role of the lymphatics in the body followed by 
paragraphs on the structure/anatomy, composition, principal functions of the 
lymphatics and a brief overview of factors that would see an increase in lymph 
formation. Such an answer would have been rewarded with very good marks.  
 
Additional marks were available to candidates who included some of the less obvious 
but important functions of the lymphatic system such as the return of protein to the 
circulation, the presentation of antigen presenting cells to the lymph nodes and 
the role in the formation of a concentrated urine by removing the protein rich ISF 
in the medulla allowing water to enter the vasa recta thus allowing maintenance of the 
osmotic gradient. 
 
The most common reason for not passing this question was simply not including 
enough material in the answer. Many candidates’ answers were far too brief and thus 
did not cover the topic broadly enough to gain a pass. Repetition of information was 
present in many answers but this was not rewarded with additional credit. The better 
answers demonstrated a sound underlying structure (such as above) and this resulted 
in those candidates able to include many of the points required for a good answer. 
Most candidates would have similarly been able to document these points had they 
had a structure for answering this type of question and thus had memory prompts for 
populating their answer. Despite seeming to be a somewhat peripheral topic, there is 
significant overlap in the physiology of the lymphatic system and other systems in the 
body. Recognition of this would have allowed many more candidates to structure a 
satisfactory answer to this question. 
 


