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soluble derivatives of the vi tamin g-n or lipid/ether 
soluble 'act ive '  metabolites 1.-~4 cannot be determined 
by the present experiments 16. 

Rdsumd. Des ~tudes autoradiographiques et chimiques 
montrent que chez le rat, des explants du lobe ventral  de 
la prostate incorporent de l 'ac6tate de r6tynyl pendant  
48 h. Les r4sultats diff6rents obtenus par les 2 m6thodes 
utilis6es indiqueraient qu ' i l  y a non seulement incorpora- 
tion de la vi tamine A mats aussi transformation de cette 
derni~re en d 'autres substances. 
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The Lipids of Human Peripheral Lymph 

Investigations concerning the total  fat content  and the 
specific acid pat tern of individual lipid fractions in 
peripheral human lymph are important  for 2 reasons: 
(1) I t  is a well documented fact tha t  ingested fat is ' trans- 
ported from the intestinal wall mainly by means of the 
lymph and tha t  therefore this biological fluid plays an 
important  role in fat transportation.  (2) Peripheral lymph 
is held to be a fi l trate of blood plasma. The theory of 
simple filtration, however, which is based on the presence 
of pores of definite size in the capillary wall provides no 
explanation for the transportat ion of chylomicrons from 
peripheral blood to the lymph 1. 

In the present paper some first data  concerning the 
lipids of human peripheral lymph are presented. The 
results obtained can be explained part ly on the basis of 
selective fil tration and part ly on tha t  of a direct release 
of tissue fat into the lymph. 

Materials and methods. In order to mark the lymph 
vessels methylene blue is injected in the interdigital  fold 
between the first and second toe. An incision is then made 
in the middle third of the anterior surface of the lower 
leg and a lymph vessel is prepared. The vessel is cannu- 
lated so that  the lymph flowing from the periphery can 
be collected and the cannula is held in position by ligation. 
Approximately 0.5-1.0 ml lymph are obtained within 1 h 
if the vessel is stroked or massaged gently from the 
periphery towards the centre from time to time. One drop 
of natr ium citrate is added to the lymph which is then 
kept at  -- 16 oC. A pool of such peripheral lymph samples 
obtained from 14 patients was employed in the present 
investigation. 

The methods employed for the isolation and deter- 
mination of the various lipids have been reported else- 
where s, Basically total  fat was separated by means of 
silica gel column chromatography in the cholesterol, chol- 
esterol ester, triglyceride, free fa t ty  acid and phospholipid 
fractions, each of which being then quant i ta ted gravi- 
metrically. Subsequently, after esterification with meth- 
anol, the fa t ty  acid pat tern  of each fraction was deter- 
mined by means of gas liquid chromatography. 

Results. In order to facilitate comparison the results of 
previous investigations ~ concerning the lipids in plasma 
and in thoracic duct  lymph of fasting subjects are shown 
together with the data obtained in the present study from 
peripheral lymph in Tables I and II .  As may  be seen from 

Table I the total  fat  content  of peripheral lymph is sub- 
stantially lower than tha t  of plasma. Similar differences 
are to be seen in the case of cholesterol esters and free 
cholesterol, whereas the differences in phospholipids and 
free fa t ty  acids are not marked. The opposite situation is 
found where the triglycerides are concerned; here the 
highest values are found in the lymph of the thoracic duct  
and the peripheral lymph, whereas plasma values are low. 

The fa t ty  acid pat terns of the various fractions in plasma, 
thoracic duct  lymph and peripheral lymph are shown in 
Table II .  I t  is evident  tha t  in the case of the cholesterol 
esters the highest levels of polyenoic acids are found in 
plasma, whereas in peripheral lymph the saturated acids 
predominate. The differences are part icularly marked for 
palmitic and linoleic acid. In  the case of the triglycerides 
the situation is reversed : the highest values for saturated 
acids are found in the plasma, whereas the peripheral 
lymph triglycerides contain relat ively large amounts  of 
highly unsaturated acids. The value for the Cls: z content  
of the peripheral lymph triglycerides has been put  in 
brackets because the corresponding peak in the gas 
liquid chromatogram appeared somewhat atypical with 
a relatively wide basis and with a 'shoulder'.  In the fa t ty  
acid patterns of free fa t ty  acids and of phospholipids, no 
significant differences between plasma and lymph could 
be demonstrated. 

Discussion. The results presented in this paper are 
derived from 2 different groups of individuals. Neverthe- 
less a comparison of the data  may be considered permis- 
sible as (a) only the mean values are taken into considera- 
tion, (b) in both cases fasting (12 h) blood and lymph 
levels were estimated, and (c) both  groups consisted of 
individuals with the same nutri t ional  background. 

The lower levels of total  fat in lymph as compared to 
plasma could be taken as an argument in support of the 
theory of 'simple fil tration'  for the passage of fats from 
plasma to lymph. However the data  ob ta ined  in the 
individual lipid fractions demonstrate that  this simple 
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Table I, Total fat and lipid fractions in plasma, thoracic duct lymph and peripheral lymph 

Total fat Cholesterol esters Triglyccrides Phospholipids Free fatty acids Cholesterol 
mg]ml mg]ml mgJml mg/ml mg/ml mg/ml 

Blood plasma %2 2.3 0.9 1.1 0.4 0.6 
Thoracic duct lymph 4.6 1.3 1.7 0.7 0.2 0.3 
Peripheral lymph 3.95 0.46 1.77 0.84 0.24 0. I 

Table II. Fatty acid pattern of the individual lipid fractions in plasma, thoracic duct lymph and peripheral lymph 

16:0 16:1 18:0 18:1 18:2 18:3 20:4 

Cholesterol esters Plasma 17.4 6.2 1.0 23.1 43.4 1.8 3.0 
Thoracic duct lymph 30.3 4.6 5.6 23.4 29.7 1.1 1.2 
Peripheral lymph 42.1 3.8 9.2 28.0 8.7 2.1 0.9 

Plasma 34.3 6.2 2.9 40.1 9.2 0.7 0.5 
Thoracic duct lymph 30.5 4.2 4.5 30.4 t4.2 0.9 1.7 
Peripheral lymph 4.8 0.9 1.0 16.0 '53.4' 7.4 - 

Plasma 33,8 5.6 9,7 35,6 6,6 0.7 1.2 
Thoracic duct lymph 27.7 6,0 7.0 37.5 9.4 0.6 0,4 
Peripheral lymph 45.1 4,5 7.5 30.8 12.8 - - 

Plasma 30.3 4.5 22.4 18,9 5,7 0.1 7.6 
Thoracic duet lymph 31.3 3.4 14.2 26.0 10.9 0.5 1.9 
Peripheral lymph 38.3 4.6 13.9 18.7 7.6 2.0 2.2 

Triglycerides 

Free fatty acids 

Phospholipids 

h y p o t h e s i s  is insuff ic ient .  Thus ,  whe reas  for  t he  choles te ro l  
esters,  free cholesterol ,  p h o s p h o l i p i d s  a n d  free f a t t y  acids 
l y m p h  levels  are  lower  t h a n  t hose  in p la sma ,  in t he  case 
of t r ig lycer ides  e x a c t l y  t h e  oppos i te  p i c tu re  is ob t a ined .  
As the  f i rs t  4 f rac t ions  n a m e d  a b o v e  a re  to  a large  e x t e n t  
p r o t e i n  b o u n d  in  p l a sma ,  t h e  degree  of t h e  r e d u c t i o n  in  
t h e  c o n c e n t r a t i o n  levels  f r o m  p l a s m a  to  l y m p h  c a n  be  
cons idered  to  b e  a n  inve r se  f u n c t i o n  of t h e  f i l t r a t i o n  r a t e  
of t h e  c o r r e s p o n d i n g  pro te ins .  T h e  s i t u a t i o n  is c o m p l e t e l y  
d i f fe ren t  in  t he  case of t r ig lycer ides  w h i c h  in p l a s m a  are  
to  be  f o u n d  m a i n l y  in t h e  fo rm of chy lomic rons .  As t r i -  
g lycer ides  are  found  in a h i g h e r  c o n c e n t r a t i o n  in l y m p h  
t h a n  in  p l a sma ,  a n d  as t h e i r  p resence  in t he  fo rm of 
chy lomic rons  w i t h  a m e a n  d i a m e t e r  of 0.5 /~ p r o h i b i t s  
a n y  pass ive  passage  t h r o u g h  t he  vessel  pores,  i t  is e v i d e n t  
t h a t  o t h e r  m e c h a n i s m s  b e y o n d  s imple  f i l t r a t i o n  are  
invo lved .  

Two  poss ib i l i t ies  m a y  be  env i saged :  (1) A n  ac t ive  
t r a n s p o r t  of chy lomic rons  f rom p l a s m a  to  l y m p h  aga in s t  
a c o n c e n t r a t i o n  g r a d i e n t ;  (2) a d i r ec t  passage  of t r ig ly-  
cer ides  f rom t h e  p e r i p h e r a l  f a t  depo t s  to  t he  l y m p h .  

W h e r e a s  t he  f i rs t  poss ib i l i ty  appea r s  r a t h e r  i m pr obab l e ,  
t h e  second  is f u r t h e r  s u p p o r t e d  b y  t he  facts  t h a t  (a) 
c h y l o m i c r o n s  c a n  pass  d i r ec t ly  in to  t he  i n t e s t i n a l  l y m p h  
f rom t h e  m u c o s a  of t he  i n t e s t i n e  a n d  also (b) t h a t  l ip ids  
de r ived  f r o m  t h e  b r a i n  a n d  t h e  sp ina l  m e d u l a  pass  i n to  
t h e  l iquor  ce rebrosp ina l i s  4. A f u r t h e r  a r g u m e n t  in  f a v o u r  
of t h e  second  m e c h a n i s m  c a n  be  o b t a i n e d  f rom the  f a t t y  
acid p a t t e r n s  of the  i n d i v i d u a l  f rac t ions .  Thus ,  ove r  a n d  
a b o v e  t he  p a t t e r n  di f ferences  b e t w e e n  p l a s m a  a n d  l y m p h  
t r ig lycer ides ,  t he  p resence  of large a m o u n t s  of po lyeno ic  
acids in  t he  l a t t e r  agrees  v e r y  well  w i t h  t he  a s s u m p t i o n  
t h a t  t h e y  o r ig ina t e  to  a g r ea t  e x t e n t  f rom t h e  f a t  depo ts .  
W e  a re  n o t  ye t  in  a pos i t ion  to  decide  h o w e v e r  w h e t h e r  
t h e  l i gh t  mas sage  of t h e  lower  leg w h i c h  was  ca r r i ed  o u t  
in  o rde r  to  o b t a i n  t h e  p e r i p h e r a l  l y m p h  h a s  exerc ised 
a n y  m e c h a n i c a l  ef fec t  in  t h i s  connec t ion ,  i.e. h a s  caused  
a n  inc reased  re lease  of f a t  f r om t he  depo t s  in to  t he  
pe r iphe ra l  l y m p h .  

T h e  f a t t y  acid p a t t e r n s  of free f a t t y  acids a n d  p h o s p h o -  
l ip ids  are s imi la r  in  all  3 b io logica l  f luids  e x a m i n e d ;  t h i s  
f i nd ing  is in  c o m p l e t e  a g r e e m e n t  w i t h  t h e  ' s imple  f i l t ra -  
t i o n '  t h e o r y  as far  as these  p r o t e i n  b o u n d  l ip ids  are 
conce rned .  T h e  di f ferences  of t he  f a t t y  ac id  p a t t e r n  of  
t h e  cho les te ro l  es te rs  o n  t h e  o t h e r  h a n d  c a n  on ly  be  
e x p l a i n e d  o n  t h e  bas is  of  ' se lec t ive  f i l t r a t i on ' .  \ V h e t h e r  
t h i s  ' se lec t ion '  is due  s i m p l y  to  t h e  d i f ferences  in  t h e  
f i l t r a t i o n  r a t e  b e t w e e n  ~x- a n d  f l - l ipoproteins  - w i t h  b o t h  
of w h i c h  choles te ro l  es te r s  are  assoc ia ted  - is a t  p r e s e n t  
a n  open  ques t ion .  T h e r e  is no  doub t ,  however ,  t h a t  t h e  
f a t t y  acid p a t t e r n  of t he  t ho rac i c  d u c t  l y m p h  choles te ro l  
es te rs  is in f luenced  s ign i f i can t ly  b y  e n d o g e n o u s  cho les te ro l  
es te r  syn thes i s  in  t h e  i n t e s t i ne  ~. T h e  s ame  ho lds  t r u e  for  
t h e  t r ig lycer ide  f r ac t i on  of t he  t ho rac i c  d u c t  l y m p h  *. 

Zusammen/assung. F e t t g e h a l t  u n d  - z u s a m m e n s e t z u n g  
de r  p e r i p h e r e n  L y m p h e  y o n  14 P a t i e n t e n  w u r d e n  u n t e r -  
s u c h t  u n d  m i t  f r f iheren  E r g e b n i s s e n  a n  p e r i p h e r e m  B l u t  
u n d  T h o r a c i c u s l y m p h e  verg l ichen .  Der  T r i g l y c e r i d g e h a l t  
de r  L y m p h e  wa r  grSsser, d e r a l l e r  a n d e r e n  F e t t f r a k t i o n e n  
n iedr ige r  als i m  p e r i p h e r e n  g l u t .  Zus/ i tz l ich wiesen  die 
Tr ig lycer ide  de r  L y m p h e  e inen  r e l a t i v  h o h e n ,  die Cho- 
les te ro les te r  e inen  r e l a t i v  t i e fen  G e h a t t  a n  Po lyensAuren  
auf.  
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