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The dats relating to the Iymphatic system of the tunica propria of the humas eydcke and the role play=
24 by it in the resorption of flulds and weighed mupensiom, i quite scanty, There s only a single study by L,
Allea (T In model exporinents with human cadavers he Jemonspawd thatinjection of India ink into the
cavity of the srous membrane of the tunics followed by fight manige of the serotum would, within 2 fow mins
stes, resall in entrance of this swipension oto e lymphatic capillaries of the pureta) Jayer of this covering,
This author is of the oninjon Gat iymphatc channels of the parietal-layes play & majps role in te sbsorption
of Nuids and suspensions present in e serouws coverings of D Wsticle,

The work done by Allen deserves without 3 doubt the closest study even if many Important problems have
ing 8 dircct beating oa the question in hand have remained eitlar barely touched or sltogether overdooked, It
does not appear that be examined adequiwely he swucture 20d espoctally the inra-stross) architectve of the
Iymphatic vesels lying within the serosai coverings of the testicle, There is no clarity in the mechapium jead-

ing w rescrption of lquids and suspensions from the tunica into Iymphatic channels, Finally, there kas to be an
caperimental approach to the question of resarplior by the tunica of hemorthages,

All these enumerated probiems furnished the object of the presear fnvestigation,

EXPERIMENTAL METHODS

In arder o investigate the resorptive powers of the
lymphatic vessels in the coveriag of the human testicle,
we employed cadavera of males, mostly of middle age,
who had died from varfous types of rauma, In one ex-

- perimental series we inject2d into the serasal cavity &
suspension of India ink of Berlin blue (14 experiments),
ia another series—nucleated erythrocytes from hes blood
which bad been previowsly ceawifuged repeatwdly w
scpanate the piasma and then weighed while in physio-
logical saline suspersion (10 experimemns),

At the Jevel of the lower pole of the testicie we
opened all scrotal layers oatd: the tunics propria was re-
ached, The length of fncision was 1-1.5 com. In
the wall of the tunica propeia there would thea be made
a small opening (not over 0.5 cm), this leading directly
into the cavity (Fig. 1,1), Into this opening there was

Fig, 1. Schematic represéntation of the cannulation
of the scrosal cavity around the testicle,



Fig, 2, Parietallayerofthe runica propria of buman testicle, Into the space
there had been injected 0,1% suspension of erlin blue {length experiment §
minutes,

- &) adsorption of dye particles at edges of mesothelial cells (auclef stained with
Ehrlich hematoxylin); immersion; b) window in basal membrane and nucled
of the lymphatic capillary endothelium; kigh power; c) the injected Bedin
blue within lymphatic vessels of the deep net,
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be introduced 3 glams cannula having a spherical rim 3 at the end, On this cannula was  superposed  can-
nula 2 havicg the same shape, In this situation the first cannula  was - fixed firmly to the wall of the cavity
and the edges of the opening in the tunica  werc compressed between the rims of the two cannulas thus ex»
cluding the possibility that particles could enter the lymphatics through the incised tissues,

The inoer canzula was then  connected with a syringe or rubber bulb and the inside of the cavity was
then rinsed out with physiological saline (to avoid clumping of suspersions) and only then would the indicator
be carefully introduced until the level of the liquid In the cannuls reached a2  predetermined level, Usually,
2ot over 3 cc of napession Was (njecied,

‘Then the comresponding side of the scrotum was massaged, the tssues being alternately compressed and
Astended thythmicaddy by the fingers — all this varying the volume of the liquid that had been injected with-
in the cavity of the coverings of the testicle, In this manner we attempted to duplicate the dynainics seen
iz R when the smooth musculature of the scrotum and the tunica of the testicle undergo rhythmic contractions
(25}

The experirmenws lasted from 2 to 30 minutes, At the end the cavity of the tunica propria of the testicle
was fully  opened  and gendy rinsed out with physiological saline, this removing the superficial pardcles of
the indicator,

After fidog the tssues in 10% peatra] formaiin, losgitudinal preparations were made frum the endre vis-
ceral and parieial layen of the tunica propria, Depending on the sim of the microscopic analysis, the prepsra-
Gont were stained further with various reagents {iron trioxyhematin of Hansen, Ehrlich hematoxy lin, aniline blus,
fochsin, 10,3, v
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Fig. 3. Pariew] layer of the human testicular nunica peopria, Into the

cavity nucieated hea red blood corpuscles were introduced (duration of
experiment was 10 minutes), Erythrocytes can be seen within the lumen
of @2 lympbatic capillary (Suined afer Lepen and with Ehrlich hema~
wxyling, Immeision,

EXPERIMENTAL RESULTS

Even in experimenn lasting 3-5 minutes, {nwroduction of Indis ink or Berlin blve into the cavity of the
tunica propria of the testicle would, a3 a rule, lead to intensive resarption of these indicators by the surface of
the parietal layer while the visceral layer absorbed  but Gaces of the dye,  When the parietal layer was
carefully  scrutinized with the naked eye, it was posible to see that the Iymphatic channels were becoming
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injected leading to tdic formation of an extremely fine network,

Microscopic analysis showed diat in the visceral layer there were only single particles scatwered over the

surface of the mescthelium, In cases when the integrity of the mesothelial cover had been destroyed one’ could

" observe 2 diffise stalning of the exposcd limiting membrane, No penetration by the suspension into the depths
of the visceral layer was cver denonstrated,

within the parietal layer, in the anas comresponding to those identfled by the naked cye as the Iympha=
ticmesh, the mesothelial cells could be scen as being clearly outlines by dye particles lying mainly slong the
intercellular boundarics (Fig 2a), MNumcrous stomata are always visiblke here, These ususlly forim small rings
having the adsorbed dye on the rims or clse assume the form of » completcly stained node localized at the junce
tion of scveral cells, Under the mesothelium arc seen oval or round openings— the so~called windows of the
basal membrane (Fig, 2,b), Through thein are seen the dyc laden lyinphatic capliiaries of the supcficial ney,
while much deeper—the faint outlines of the vescls forming the deep nev (Fig, 2,¢),

The results of longer experiinents (20-30 minutes) were bdentical with only the additional observation
that the lysnphatic nets of the parietal layer of the tunica propria of the testicle accumulated a large quantity
of the swspension dye particles, This, out results agree with these of Alles demostrating that coarsé indicators
{Indla ink, Berlin bluc) penwtrate readily from. the cavity of the serosal testiculas coverlng into the tymphstic
channels of the parietal layer.

In the experiments in which chicken erythrocytes were fntroduced within the cavity of the seroval layers,
the resorptive capacity of the lymphatics of the parfetal layer was sgain clearly demonstrated,  Withia 10-15
minutes from the beginning of the experiment the erythrocytes had already penctiated into the superficial capil-
lary inesh and te lymphatic channcls leading frem dt, Thoese avian nucleated erythrocytes arc een with es-
pecial clarity on total preparations prepared with benzidine {afer Lepen) and then superstained with Ehddich
hematoxylin (Fig, 3), Individual erythrocyics can be moen direetly under the mesothelbum at the Jevel of e
timitdng membrane, The visceral layer of the wsticular s)eraal covering fatled 1o show any erythrocytes In
either the surface layer or in [ts depth,

This demomstrates that in regard o the formed blood clements—crythtocytes= the Tymphatics of the parle
ctal layer of the scrosal cover-form the only pathway of resotption from the cavity of this nunica propria, The
very domonstration that erytirocytes can enter thelymphadces is, apparcatly, prooi that hewordiages into the
cavity of the serosal sheatls of the wsticle and scrotum shsorb in this fashion, This present a centain clinkcsl
interest as there has not been enantinity 23 10 how 2 hematoeele tenninates, Ther arises the patuisl questdon
just how do particulate suspensions and the much larger erytlrocytes forming a hydro= or hematocele penetate
into the roots of the Iymphatic system existing in the parietal layert

Let us examine the peculiantiesof the hiswology and the iptraserosal Tocalization of the lymphatic vessels
of the vaginal sheath of the testicle, in the viscersl layer, as a rule, the Iympbatics do notextend beyoad the
limidss of the Jeep coilagenous layer, However, in the parictal layer, because of the lesser collagenous fram=
worlk, there exists paly the mesothelium and the Hmiting membrane weparating the tymphades from the serosal
cavity, Both tiese layers within the parictallayerhave their own anatomy of communication there being {nter-
ccllular stomata within the mesothelial layer and windows within the limiting membrane, It js along these
pathways that particulate mater leaves the cavity and procecds to the lympliatic channels of the parietal layer,

Analogous adaptations for resorption of fluids and particulate matter exist in the diaphragmatic peritoneum.
thoracic pleura and the pericardium where they may be called "hatches®, Theirsignificance in the mechanism of
tesorbing fluids from serosal cavities was grasped by 1. M., Sechenov [5] who designated these wuuctures as
Iymphatic suction purmps,

The demonstration of such “hatches® in the vaginal shesths of the testicular coverings in man is not an
accident. Their presence in all closed sercsal cavitics was predicted by I, M, Secherov (51 “In all probability,
in due time such lymphatic pumps will be found in other seross] cavities (e, g, testicular sermal cover,,), all
these being completely enclosed cavities,™s ’
¢ 1Itisonly inman, apes, and some marsupials that the cavity of the testicular serosal coverings becomes com=
pletely separatcd from the pe.itoneal cavity, this occuring 3 -a result of the obliteration of the lumen of the
connecting channel of the vaginal sheath, Other mammals have 2 system wherein there s maintained com~
munication with the main peritoneal cavicy and this outgrowth, The sciminal scrosal coverings in the animals
wt have studied (dogs, cats, rabbits, rams, boars, bulls) do not lave these "hatches,®
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The resorptive function of the lymphatic apparatus of the scrosal coverings we have investigated appears
to be associated (as alrcady conjectured by Allen) with the thythmic cuatractions of the sinooth musculature
lying in the thickness of the parietal laycr of given serosa, as well a3 in the simoath musculature of the scrotum

as a whole,

Of course, the whole complex process of lymphatic absorption from the cavity of the testicular serosal
iayers does not depend on the mwsculature alone, Doubtiess, in the living organism numerous biological factors
are of the greatest Importance, the newrohumoral [nflucnce being pre~eminently significant, Lymphatc capil-
lary permeability, the blological acticity of its endothelium and the tone of the reglonal lymphatic nodes must
play an imponant role, Tosclve the ensuing betng rased,experiments must be done and the histo-phy-
siologic material obtained from animals in this manner will require continued study,

SUMMARY

The lymphatic system of the parietal leaf of the testicular human tunicz propris has been studied from
the view point of the anatomy involved. Its peculiar absorptive power has boen clearly demonstrated, The
"hatches® and stomata absorb readily not only liquids but also particulate matter as large as avlan erythrocytes,
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