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HOTES ON THE INDIVIDUAL PAPERS _ '

The main sources of inforuation leading to the work presented here have
bveen mentioned in the Preface; the detailed relerences are discussed in the
individual papers, lience only & fewwll Le mentioned here, when this is
necessary to round~out the descriptions of the new {iindings. The details of
the assistance given by oocllaborastors will beé indiosted, where their nemes
appear on the papers. Other assistance, which was not gresat enough for the
paper to be & joint one, &.g. the donation of various substances, is recordad

in the acknowledgements of the individusl papers.
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Pgpers ) = 4 record investigations into the fine structure and permeabillties
of small lymphatiocs, iy differen\t regions, under various norual and pethological
conditions; they are reviewed in paper 5. (In paper 1, lord Florey initiated
the project, performed about a quarter of the actual investisations and was
responsible for about half of the paper itself,) It was shown how the fragile
nature of the tonds uniting the ocells forming the amall lymphaticé allows the
intercellular junotions to become opened during tissue zetivity or iajury.
This per:its many large molecules, eto., to enter the vessela; aince the
Junotions close when the tisguss are compressed, mnost of fhe lymph is trapped
in the vesselas and foreed into the colleoting lymphatica. The normal, slow
Passage of large molecules through theendothelium everywhsre in both the blood‘
and lymph systems, was shown to be almeat certainly caused by their passage in
small, smooth, oytoplasmic vesicles., It was zlso demonstrated that one cannot

8psak of the "permeability of endothelium" but that it is neceszsary to conuider
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the endothelial site, the particular path throush the barrier, the su .stance
jpvolved, end tie various conditions present at u sarticuler tiue. Cne nust
sonsidsr the 't'iue nerdesbllities™ of the vessel walls just as one must
consider their “fine siructures'.

Paper 6 is a stuly of ine pussage of ions tarough endothelial and
mesothelial barriers. '‘he tochnique wes one initially used by »lorey (1926,
put adapted to the eledtron misroscope. vairs of mutually preoipitating lons
were allowed 4o diffuse through the tissues in opposite di;eotions. The
deposits in the endothelial and mesothelial barriers were principally in tne
interceilular junctiona. This experimentally demonstrated that even closzed

junotions ars quite permeable to small molecules. These junctions probably

sorrespond to Pappenheimer's pores (1953). (Similar results have also been
independsntly obtained by groupd at Harverd and in Japan,)
Mayerson {1963) considered the two great problems in understending the

g funetioning of the lymphatic syatem were to explain how large molecules enter

the vessels and how they are retsined in them, Papers 1 - 5 indicate how

{ material enters the small vessels, Paper 7 shows that the larger, better

supported, collecting lyaphatics have closed endothelial junctions, which

; prevent the large molecules escaping, bﬁt which are still permesble to small

E molecules (paper 8)e Thus the entrance and retentic: of 1lymph are exﬁlained,

ig together with why lymph is concentrated as it passes centrally., These results
are reviewed in papers 9 and 10. |

{ Paper 11 demonstrates experimentally that Pulling:r and florey (1935)

were correct when they said that lymphatics were dilaied in oedematous regions

by the incressed tensions in the connective tissue fibrils attached to their

walls, It disproves a oleim by Viregh et al. (1966) that they are dilated

§
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vegause the sudothelium amotively transfers fluid intu tiwas, and alse eoniirua
the findings of Lesk and iurie (1966) thet muell fibriis attach G0 the sella.
The importance of these Cilrils for the opening of the junetions (s emphasised,
14 was also realised how transient inercased externsl yrwssures eould cumpross
the tissuss, reduss the tensions in the fihedls, aud ollow the lymphaties to
be wllgused by the tizsus pressures ~ thus segling ths Juustions and expelling
the Iywph into the coliscting vesselss Paper 12 reviaws thsses and earlier
finlings relating to junstivug end disgusses thelr fungtiouing in greater
dakalldy Paper 15 confirua these results and suggests o posaible explanation
04 the ffwotdvenass of o therepy for soute lymboedsna. (The therepy was
umw Prof, P8ldd, the anlsgl work wes performed by Dre Zoltan, snd the
wap sugzested, the elevtron niorosccpy perforued aud the results

‘ by aysekf.). The whole of popera 1 = 15 sre raviewnd in paper 14 a
MM version 1s progonted in peper 15, ,

Paper 16 eprlien the teahaiques for tralalug tons vaed lupgers & wd
ﬂmmmx ad serebral sapillaries. 1t &8 shivwn that slthoush the Jumations
e momnbh to lerge moleoules, Lonce fomatag part of the hleﬁa-wam wnd
Mﬁm barriers, thoy are perseslle W lons,

Septjen I1. .

a) This part is eoncernsd with the wuy in whioh larze molecules ave
teansperted by the emall, smooth aytoplassds vesiales, It was shown by Gorden
ok King (1960) and others that lsrge uoleeules and small psrtisles eun e
Sekon up by o8l s in the sbuenos of gellular sativity; largs particles neﬁd
sellular snergy o be ingested (haraoveky, 1962)., This suggested three things.
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Firstly that the large wmolecules and small particles might be entering small
vesicles, secondly that the small vesicles could be moved about the cell by
Brownian Motion, and thirdly that this may be how amell vesicles transport
largs moleocules across the endothelial cells, Observatidns showed that the
Brownian movements of fairly small veslcles (paper 17) seem sufficiently
gréat to acoount for this, TFurther implications of these ideas were presented
in sbatreot form (paper 18), It is shown in papers 19 and 20 that the small
vesicles do indeed take up material, in approximately normal aiounts, in the
abgence of cellular activity and can alao coalesce to form one ldnd of large
w':p;l.cle. (In paper 19, Dr, Day provided the material and performed the
“@mmants of radio-activity; the electron microscopy and the analysis of
tt(!}_-:..‘g;:rtu‘of the work relating to the energy requirements of the different
wa of vesicles were performed by myself, ) In paper 4 alsc, somg evidence
wep presented that material oan pass through lymphatic endothelium via the
sma)) vesicles in the absenoe of cellular activity. (This was shown, in
mush greater detail, for blood caepil ary endothelium by Jennings and Florey
(1967)4)

It tilerefom seemed Tail®y clear that the uptake and transporta‘b;lon of
material by the small vesicles doss not require cellular energy., 1t also
secmed highly probable that .rownian motion was the only force which.could
asgount for this, Shea and Karnovsky (1966) showed theoretically that Brownian
motion gould eesily be sufficient to move the vesicles across the cells, but
they considered that some other force would be needed to move them away from

the plasma membranes. Paper 21 sives more details of the numbers and dimensions

of the vesicles. It is shown that Shea and iarnoveky nezlected the fast that

ﬁg%%%%m e,
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wsiclei are attached to the plasmz nemtranes by stalka, so that thay are
reloased a considerable dislance away from the wenmbranes, This disposed of
the need to »ustulate snothar foroe as Jhea and harnovsky did; nence -rownign
motdon can account for the relsase of ths vesicles as well as for their
movements, (The formation of the stalks can also Le oxplained by Brownian
nbwmtmts - paper Zl.) Thae eprligation of the presults of irotte (1956),
Kmrson (1963) and tenkin (1964) to the results of paper 21 allow one to

&glcmlate the ,avéra,ge time that a vesicle ia attached to a membrane, its

b) This part contains miscellanedus papers on vesicles, Paper 23 records

bservations on how membranes fora around particles injeocted into amcebas;

r Dre Savanaty the elsctron miorosoopy and its interpretation were by myself.)
ﬁpcm 24 and 25 gongern the uptaks and subsecuent fate of various particles,
joluding basteria, by the different cells of the liver, (Ehe .amimal work

nd 1ight .Biomnoopy was performed iy Ur. lesde, the alectron miemaoﬁpy by
solf,) The passaze of ’erritin into the intasinal epithelial cells ia
pgordad in paper 20, showing that some proteins can enter the body in this

syt this has important implications both for the pathoienesis of intestinal

nllergles and for 1ipid absorution.




