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~4.r t ~ t o ~ t  If ,  195~,. P l ~ a t e d  by A ~ e  Membe~r Aca~ MC~I. Sc~ 
Uss~ ~of. v. ~ C ~ c ~ v s ~ y )  

T~r d+~ Pel~ti~g to the lympl~tic sys'~em of the t~a~ca i ~ r i a  of ~ h ~ , - ~  tasticle ~nd ~ ~o~ play~ 
c~ by it in tb~ r e s o t ~  of fluids and ~eig~r ~ ? e r ~ o m ,  is ~ i t c  scaa~. There ~ only ~ sl~l~ s~dy by L. 
+ ~ a  [7,L-Ie m o ~ l  cx~r i~cn ts  wi~ huma~ c ~ : r ~  l~c d c ~ a ~ s ~ : d  It+at injection of  L~dia lal~ i~o  the 

~t'~. rr in r 1 6 2  of ~hl~ ~ a ~ n s i ~  L~o d~.~ ly, n p ~ i c  cz~ lh t i c s  of tt~ F.~t~t~i l~yct ofLSi{ r  
Thil a~d:or il of the o~i.~l~a ~.11 l)mph+gr c~++av.~ch of ~s ~r te ta I  Iay~a play I F ~ ;  role I~ ~ abg~l'pttoa 

The wo~k d o ~  by AHca dove.e l  wRl~o;~t a &~.bl t~k ck~:~  ~+,~Jy even if m~r/  Important p:~tcm~ .ha~+ 
i:tg * dL~Cl bearLag oa t}+c q~.ltiotl tn h a ~  ~ rcma~acd c~d~ ~ re ly  t o . b e d  or altc-gcd~r ov~crIr It 
d~.t ~ol a~pear ~hz~ i~ r ~c~a~:.l)- ~ ~ c t ~  ~:~ c:~'ct~lly ~ha inl~a-~to.~-~l ~ h i t ~ c t ~ c  o r the  

Iym~+~ic vc~,els !yiag ~ . ~ | a  t ~  s c ~ t  co~rL~gs of the: te~sucIr ~lcr~ is ~o c~ri ty  kl ~ e  ~.~ccl~a~i~ ~ d -  
ikg ~ ,~-r~tion cf liq+~i~ ~rgl s~'~aslonl f~an Lhr l~.~ica i a~  ly~pLatir char~.:L, Finally. ~ r  k~; to be aa 
C ~ r  api~oach to d~c. questiaa of r 1 6 2  by ~r t~ ic~  of ~yarrha~eS,  

All hSe.~ eav..~cra~d p~ob~em~ f~rais~ed lhe ob~ct  of t ~  ~ a t  iave~tiga~.~a, 

1 J ~  - ~  

Fig. 2. Schematic ~ s e e f a t i o n  of +be cannulaticm 
of the ~r cavity arotmd tl~ zesth:le. 

E X P E R I M E N T A L  M E T H O D S  

t~ ~ m ir~vcst]ga~ ~c  r ~ r p t i v e  ~ r s  cf 
lymi:~ha~/c ve~els in the cav.e-rin~ of th~ hum~n testicle, 
we r  c ~ v ~ a  of mJles, mostly c~ m i d d l e  a g ~  

who had died from vaflo~s ~-l~es of t r a i n .  In o~e ex- 
l~-~imcatal ~r ies  we i~jeC.~d i a ~  the scr~.al cJvity a 
zmi~nsio~ of Lndla Ink ot BerUn blue (t4 r 
Ia another seri~--nm:lea~d e~thmcytes from ben blood 
which hid been veviomly ce.~rffuged repeamdly m 
separate the plasma and t+hea weighed while ia phylio- 
logical saline suspemk~ (I0 exFcrlmealsk 

At the level of  ~ lower pole of Ih$ t ~ l i c k  
ope-~d all u=mtal layen ~n~. lhr t ~ l c a  taVlaria was lr 
a ~ e d .  The length of Incision was 1-2.5 cm.  In 
the wall oft.he t~aica txot~da there woe|d then be made 
a *mall Ol~r (not over 0.5 cm). thi, leading directly 
into the cavity (Fig. l ,  l k  Into this o~eu~g ~ s  wal 
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be introd~-cd ~ glaa ca~nula having a spherical rim 3 at the end. On this cannul~ wa~ ~tpecpoted can- 
nala 2 ~vi~g  L~c s~me sha .pc. In tl'~ situation the tint canaala wa~ fixed firmly ~ the wall of  the cavity 
znd ~ edg~l o~ ~ opening in r t~e tunicJ were compreL, ed between the firm of the two canaula~ thus ex- 
c l~ . - .g  the ~ s ~ l i t ) '  f~tt par~cles could enter the lyrntThatlcl through the incited ~ u e t .  

T~e L~:ae c~=~]* was then connected wic~ a i)~ringe or rubber bulb and the Inside of the cavity was 
~ e o  nnse~ o~t w ~  p~)~iologlcal saline (to avoid cl~mpL~ of suspem~om) and only then would the ind/cator 
b~ care~A1y Lm~od~oed ~ ~ level o f ~  l lq~d in the cannula zeachcd a predetermined level. Usually, 
to t  ever 3 cc of ~pe~J~oa was in)ecte~. 

The~  ~e  c-o~es/x~/~g ~i~e of ~ e  ~cro~am wa~ massage ,  the tissues being ~lternately compre~ea aria 
~-e~ded r h . v ~ t y  by t~e fingers - all ~ vat.yiag the volume of the liquid that had been injected with- 
L~ ~e c~vigy of the coverings of the zesttcle. In thb manna we attempte0 to dupllc~te the dynamics seen 
i= h~ w~e~ ~ s:::oo~ m~sc~at~e  o;" the .,~rot~m and the t~anlca of the testicle undergo n~ythmtc conuactlom 

The e ~ e r ~ e n t s  ! ~  from 2 ~o 3~ minu~e~. At ~ e  en~ the cavi1~ of the ~nica proprin of  the testicle 
' ~  f~lly q ? ~  a~d ~endy f l u id  o ~  with ph~3tolc~gical sa lve ,  t~As ren-~oving the ;uperflcial p~rdcles of 

AfY-er f i : ~ ,  ~ ~ s  La 1 ~  ,~eurra] formalin, locgit~dmai ~e~.aratior~s wet'e made from ~e  entire vll-  
C~ra~ a ~  i~r-.~uI la>e~ of ~-~ ~ i c a  pr~?ria. De~e~L~g oa the ,Ira of the microscopic ana~),:i,, the pr~'pata- 
~o~  ~r .~,'a~..e~ f ~ t  ~ggh v~do~ re~ge_~Ls !'iron ~'io~.hcma~n of H:~ng'~h Ehrlich hemar~x)lfno aalline blue, 

~r~ ~ . . . . . .  

Fig. 3. Psrie~! l~yer of ~ e  human tes;icttlat t~a~ica pto~la.  Into the 
ca~tt~y rip, cleated l~n red blood corp~cles were Inuoouced ( d ~ t l m  of 
e~i~rime-.R w~$10 n'~nutes). s can be seen wlthin the lumen 
of ~-- lymphatic capillary (3uined after Lepen and with s herr~- 
toxyl/n), hnrr~e~s/ort. 

EXPs RESULTS 

Evtn in e z p e r ~ u  l a s ~ g  3-5 minutes, Introduction of Indb~ ink or B~rl~n blue into the cavity of the 
t ~ i c t  pro~r~ o f ~  ~rctcle would, as a rule. lead to Intensive re~>~ion .of these indicators by ~ surface of 
the parietal layer while the visceral layu  absorbed but traces of the- a y e .  When the parietal layer was 
carefully ~ . ~ z e d  with the naked eye, it was posible to ~ee t~at ~ lymphatic channels were becoming 
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InjectEd leading to die formation of an ex-trcmcly fine network. 

Microscopic analysis slmwed diat. in the vLsccral layer them wcrc only l|ng!c particles ~ca~red ~,�9 the 
surface of dm metcdmllum. In c~sc~ when the integrity of O~ mEtothclial cover had been destroyed one'could 
observe a difrme staining of tile exposed UmRing membrane. No penetration by the suspension |too thz d e F ~  
o f  the visceral layer was Ever demonstrated, 

Wltldn the parley! layer, itn the ar~as con'~tponding to t l ~ e  identified by the n!kcd eye as tim lympha- 
tic mesh. the mesodlelial cells could bc sccn as bcing clearly ootllnea by d)~ particles lying mainly along 
intercellular bou.'x~aric= (Fig 2a) .  Numcro~ Stomata are always vlslblc here. These usually form small tin O 
havin~ ~ ads~rl~cd dye on ~Je dins or cl~e as~me the form of ~. completely stained node iocMlzcd at the june- 
tioo of several cci!s, Under the mesodeH.um am ~ n  oval or wund oFcrdngs-tim no-called windows of the 
basal r~n:mbrane (Fig. 2,by. Througll de:m arc ~cn fl~ dye laden lymphatic caj~Uarlcs of dze =u~ le fa l  net. 
while much deeP, r-the faint outllne~ of the vessels forming the dccp nct (Fig, 2.ck 

TI~e ~ t ld~  of longer experiments (20-30 minutes) wcrc 10cntica[ with only the additional ob~rvlt~on 
tlmt the lymphatic nets of the parietal layer of d,e tunic= propda of tim tcst|elr ~ccumulated a large quantity 
of d+e v._~pcndon d},c particlc~ Thte. o =  r e . i t s  agCE with t l ~ e  of AIIe~ dcmonstratit~g thal coarse {r~lic~U~ 
(India ink, I~er!ln blue) penetrate readily ~rom. the cavity of dm sero~aI tc~tlcu~a~ ~ovcdn~ into the t)~n#~adc 
cl~nnels of fl~ parietal layer. 

L~ fl,.e experiments in which chickcn r were [n~ro~.~d wihMn the cavity of the sero~=l laycrl. 
the resorptivc capacity of the lym#~ar of 'J~ par~r layer was.again clearly demongrat~d, Within 10-l$ 
mineger from the bcgimqing of tl~: cxpcrin~nt tl~ t~yd~rocytct had already peneuat~d into the superficial capil- 
I~ry n,~csh ~nd d~ lympha'Ae channels le~dl~g ficn~ it, Tbc~c nylon nucleated erythtoc),tcs arc ~r with e~o 
i~ch~l clarity o~ ~ta l  ~%~ratto~s prepared wi~h bc~.zidtne (after Lcpcn) ,~nd ttv:n =~pcrstamed with s 
hcmat0x3.lin (Fi~ 3L b~divtdual er)-throcy;es ean be ~ c a  directly ~,dcr 1br mc~othellum at the level of 
llm~ng membrane. The vL~ccral layer of t~r t~tlcul~r ~ro~l coven~ f~g~ed to s!~;w any crytNocytc~ In 
cRhcr ~t~ surface I.~yer or in its dcpLh. 

This d,:mog~atcs ~hat in v~o~ard to the fomned b ] ~  cl~mcnts-c~)~htoc)r th e lymt~tlc~ of ttr F~tt- 
et~l la)r of tJ~e ~tosat cover,form the only P~:~r of rc~o~pti~,n f:om t~g cavity orf this ~ [Ca ~ O~ 1, ~ 
very dcmo~tratt~n that erytkroc),t~S can e.ntcr the lymphatic3 is. a p ~ n t l y ,  p~o~ that he~.,~otrhages into the 
cavity of tbc ~r~al sheat~ of the ~stiele arrJ scrotum absorb ~ this f~ghAon. Thi~ pte~cna a ccnaen clln}cal 
interest as there ~g+s not bcx:n un~nl~r as to how a hc;na~ocele ter,nin~te~o Tiletc.~rlscs the n~tmal-q~ICt~o~ 
j~+t bow do particulate +uspcmion s and the much 1+rger eryth+~cytc+ forming a hyde, o+? ot h<matocetc pcve~'+tc 
into the roc+u of d~e l~.phatic s)~tem e• in the parietal laycr~ 

Let m examim the pec~ar~r the histology and d~c iouascro~l ;iocalizaUon of the lymphatic ee, s~ls 
of the vagMal .~be.~th of the testicle, Lq the v t ~ r a l  layer, a~ a rule. ~ c  lympbaf~cz do not extend beyond t ~  
limits of t)m dc.cp coilagenot~s layer, tlowevcr, in tim parietal layer, became of the les~r eolla~cno~t f r im-  
work, t~ re  exises only the mczothclium and the limiting membrane ~p~rating the lymphatics from the tetx~sal 
cavity.. Both tl~ese la),ers witMn the partetalla~:rh~,ve their own anatomy of commmdcation there being liner- 
cellular stomata within the mcsothelial layer and window~ within the limiting membra~.  It is along tl~tm 
pathways ttmt particulate maser leaves fl~c cavity and prca:eeds to the lymphatic cl~nnels of the padetM layer. 

Analogous adaptatfons~for resorption of fluids and p~rtlc,date matte, exist in the diaphragmatic peritoneum. 
thoracic pleura and die pericardium where they may be called "hatchr Thei~ significance in the mechanism of 
resorbing fluids ~rom sesosal cavitiea was f#a, ped by I. M. Sr [5] who doig~ated these ~r am 
l)anphatie suction pump.  

The demonstration;of saa:h "hatches" in the vaginal sheaths of t.he testicula~ cove.ring= In man is not ..am 
accident. Their presenc~ in all closed sercsal cavities was prcdietcld by' L M. Sr [5]. "In all lxobab[Uty. 
in d,~ time s~ch lymphatic pumps will ]~e fo:md in oth~r tero~i cavities (e.g., testlcular serc~l o~ver..k..all 

. tin:_ sr being completely enclosed cavities, t "  
�9 It is only in man, apes, and some marsupials that the cavity of the tcstieular serosal coverings becomes com- 
pletely separated fwm the pe.itormal cavity, this occmring as .a result c,f the oblit=ration of the lumen of the 
connecting cham~el of tire vaginal sbeattL Other mammals Imve a ~yste,n wherein fin:re b maintained com- 
munication with the main ped'.oneal cav~, and OiLs outg~ow~ ThE ~minal setmal coverings in the animals 
wc have studied (dogs. cats, rabbits, ram.~, boart~ built) do ~mt lmvc d=~:~e'hatche=." 
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The re~orpdve function of ~I~ lymphatic appara~ of the scrosal coverings we have./nve~Ug~d appeam 
w be a ~ . / a t ~d  (as already con j e t . r e d  by-Allen) wl|h rJ~ rhythmic ~,mac~lons of d~c smoo~h musculature 
lying in the ~dcknes of th~ parietal layer of given ~ro~,  as well as/n ~ smooth mu~ulatum of fl~ ~crotum 
�9 s a who|co 

Of r the whole complex process of lymphatic absorlxlcm from file cavity of the tes~culsr ~ero~al 
layen does not depend on the mmcula~re alone. Doub~Ic~. in t ~  living ocganbm numcro~ blolog/cal fac~r~ 
a~  of the greatest Imp~tance, ~ e  " neu~ohumo~al influence bclng pre-eminently slgnifiean~. Lymphatic capil- 
lary p~rmc~billt~. ~ biological acUc/ty of i~ endofl~c~lum and ~e  tone of the ~cgional lymphatic nodes m t ~  
pl~y an impotent role. To ~olve .d~e emuing bci,~g r~cd.experimen~ m~t  bc done and ~ hi~-.phy- 
~iolo~.ic material obtained from an/mal~ L~ thh maru)er wil l  requtrc cont/nucd ~tudy, 

S U M M A R Y  

T ~  l y m p ~ / c  ~ystcm of the parietal leM or tbc tc~ticul~r human tunlca p~=.r-~/, a ha# been studied from 
the view poJn~ of tl~ anatomy involved, lu  peculiar ab~orpcive power has been clearly demonstrated. The 
" ~ a ~ "  and ~ t a  a ~ b  r~a~iy not only Uq~i,~ but also par~Lcula~e matter as ]~r~e a~ avian ~ o c ) ~ . ~ ,  
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