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filtration), but an absorption of fluid at the venous

end of the capillaries (Guyton, 1971; Pappenheimer

and Soto-Rivera, 1948},

Capillary filtration end the consequent convective
fluid movement as a means of transporting nutrients
and wastes to and from cells, is not as important as
the process of diffusion (Guyton et al, 1975; sec-

tion 2.2).

The capillary membrane allows fluid and almost any
substance, smeller than the plasma proteins (molecular
mass of albumin is approximately 70 000), to pass free-
ly through the slits between the adjacent capillary
endothelial cells (Pappenheimer et al, 1951). As the
plasma proteins cannot traverse these slits easily,

their movement is thus restricted (section 2.3.2).

Guyton et al (1975) showed, by tuking the different
pressures into account, that more fluid and solutes
move out of the arterial capillaries than back into

the venous capillaries. Most of this excess fluid and
solutes flow into the extremely porous lymphatic capil-
laries (Mayerson et al, 1962) to be returned to the
vascular circulation via the lymphatic system. Elec-
tron-microscopical studies by Leak and Burke (1968) and
studies by other investigators indicated that the
lymphatic circulation is not a passive system, but is

responsive to the balance of pressures and movements
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Various theories have been postulated in attempts to
explain the precise manner in which proteinrs can move
through the capillary membrane in spite of the fact

that they are larger in size than the capillary pore
(Garlick and Renkin, 1970; Pappenheimer, 1953; Renkin,
1964; Wasserman et al, 1955). Guyton et al  (1975)
and Schultze and Heremans (1966) discussed some of the
theories offered in an effort to explain the movement

of proteins through the capillaries.

Brace et al (1977) showed that lymph protein concen—
tration is not always identical tec the concentration
of interstitial fluid protein. Casley-Smith and Bolton
(1973) have suggevted that the protein in lymph is
concentrated due *o the expulsion of fluid back into
the tissues as a result of lymphatic compression. The
higher protein concentration and consequent higher
osmotic pressure of the lymph results in an increased
flow of tissue fluid and therefore more protein into
the lymphatic capillaries. Guyton (1971) and Guyton
et _al (1976) agree with the concentrating ability of
the lymphatics. However, Rutuli and Arfors (1977) and
Taylor and Gibson (1975) could find no proof of the

ability of the lymphatics to concentrate proteins.

It would therefore appear that the available data does

not prove conclusively that proteins are concentrated

‘n the iymphatics, although Stromberg and Wiederhielm

(1976) offered an explanation in an attempt to resolve
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the controversy regarding the identity of lymph and

interstitial fluid.

Dewey (1959) stated that the rates at which plar a pro- %

teins penetrate from the vascular to the extravascular
compartments differ from one tissue to another and are
roughly proportional to vascularity. The masses of
plasma protein contained in the extravascular compart-
ments also ditfer from one tissue to another. They
found, nsing labelled proteins, that the flux of albumin q
% through skin and muscle is small, but that these tissues %i
| contain a significant proportion of the total inter- :§

stitial albumin of the body.

According to calculations by Schultze and Heremans i

] (1966), eighty to eighty five per cent of the albumin

mass leaving the blood will have returned to the blood

two days after their escape. However, according %o

their data, the major flux of albumin through the tis-
sues really involves the minor fraction of the protein

whereas the bulk of it is exchanged slowly.

Wass 'rman and Mayerson (1952) deter: _ned the escape 5

i rate of albumin in dogs to be 4,9 per cent per hour.

Lassen et al (1974) assessed the lymyhatic return of

albumin at 100 per cent of the intravascula: albumin

} mass per 24 hours. Schultze et al (1972} con-

cluded that most authors agree that total intravascular

protein mass completes a passage through the inter-
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