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The processes of adsorption from serous cavities have long interested Clinicians, physiologists and n~orph~- 
logists. Cavity resorption of fluid, crystalloids and colloids, suspensions and normal blood e lements -  aI1 of Ihese 
have been the subject of experimemal studies and clinical observations. Besides their great theoretical in,'erest, 
their investigation is very important to the needs of practical medicine, suffice it to say that the devclop~z~ent 
of  practical methods of  treating a whole series of diseases, which are attended by an accumulation of transndate 
and exudate, toxins, bacteria, hemorrhaged blood, etc., in the serous cavities, depends a good deal on accurate 
information as to the absorptive ability of the corresponding serous membranes in normal and pathological con- 
ditions. However, the vast majority of  the works treating this subject are concerned wish the processes Of re~rw 
tion from the peritoneal, pieural and pericardial cavities. The serous cavity of the scrotum and the tunica vagi- 

nai ls  propria of  the testis, which lines this cavity, seem to be beyond these researchers' field of vision. 

The only works concerning the absorptive properties of the latter membrane were conducted on clinical ma- 
terial and are only incidental, unorganized observations. The authors injected different subst~x~ces(salts, ~Mns} 
into the cavity of the mentioned serous membrane under hYdrocele conditions, and then, for definite t ime inter- 
vals, traced their appearance in the urine and other excretions. The  restdts of these studies were highly contra- 
dictory. According to some authors [6, 7], resorption from the cavity of  the hydrocele sac of the tunica vagina- 
lls propria is extremely intense, while,  according to others [2, 5, 8], it is slight or emirely lacking. "I'h~s diffcr- 
ence of opinion seems to be explained by the fact that the researchers worked with different forms of tevAcular 
tunica vaginalis proprla hydroceles, but did not take the histopathological changes in the membrane or the length 
of the affection into account. It is even more difficult to form a theory from the resatlts of the observations done 
on the absorption of substances which differed as to diffusion properties and degree of toxicity. They only iudi- 
r  that functionally and anatomically damaged testicular membranes are permeable by the giveJ~ substances. 

Of course, in order to solve the question we have mentioned, it!formation is needed as to the absorptive pro- 
pert ies  of the testicnlar tunica vaginalis propria under normal physiological conditions, l [owever, to date there 
ha.~ been no work in this field. Researchers have not taken advautageoftl 'o procedure of extensive research on 
a n i m a l s ,  although this would seem to be an intportant stage in discovering the rules regidating the different as- 
pects of  resorption from the serous cavity of the human serotmn. 

According to the literary data, resorption of serous fluid and various substances suspended or dissolved in the 
serous fluid from the peritoneal, pleural and perieardial cavities i~ realized by the vascular bed of the corre~ 
ponding portions of the scrolls membrane. It has been established that true and high dispersion colloid solutions 
are absorbed by both the blood and lymph vessels of the serous membrane, but suspensions and low-dispersion 
colloids by only tht ~ lymph vessels [1, 3]. 
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The purpose of this work was to determine the role of the bhm~l altd lymph vessels its tlteremrptton of the 
~tbove lubttancet front tile serous cavity of the tc~tlculat ttJulca vagit~aJit propels. 

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

We used dogs, for the most part, as the experiment stlbJects. A few cats and rabbits were also used. The ex- 
periments were done on healthy, sexually mature ntales. Three series of experiments were done : 1) on abmrp- 
tlon of true solulions; ~ on absorption of colloid vollations and 3) oll abvorpdon of suspensiotl$. It| the first series, 
the Indicators nsed to show the resorption course were light green and orange "G ' ,  in tile ~econd, trypan blue, 
and in the third~ an India ink or Prussian blue mspemion. The staining substances were prepared.in a physiologi- 
cal ,olntion of sodium chloride. They were injected into the serous cavity of the svrotmn in the following way : 
while the animals were anesthetized, the skin and the underlying layers of the ~'rorum as far as the tesricular 
tunics vaglnalis propria were opened with a small, longitudinal incision; the tnnica vaginalis was lightly pttlled 
away and pierced with a hypodermic needle. The stain was injected imo the cavity with |ninimal 0ressure ex- 
erted on the hypodermic phmger. The vohune of fluid injected was usually not more than 1-1.5 co. 

Admrptiou of the indicators by the blood vessels of  the testicular serous membrane was determined by colo- 
rlmetry of the urine* and of blood plasma from the peripheral bloodstream. In the lymph vessels, the index of 
resorption was the presence of the stain in the principal lymph capillaries of the tunica vaginalis propria, in the 
drainage vessels and in the regional lymph llodes. 

The experiments lasted from a few minutes to P-A hours. The animal, were killed after fixed intervals. The 
testicles and the covering layers of the tunica vaginalis propels were fixed in formalin for subsequent histologi- 
cal processing of the material.  The regional lymph nodes were also examined. 

E X P E R I M E N T A L  RESULTS 

In the first series of experiments, the crystalloid solutions of the stains injected into the cavity of tile dog's 
testicular tunica vaglnalis propria (8 experiments with 1% solution of ligh* green injected and 5 e.xperimems 
with a ~ solution of orange "G" injected) began to appear in the urine and blood plasma as early as 8-10 minutes 
after the beginning of the experiment. 

When the serous cavity of the scrotum was opened, the following typical picture of indicator distribution 
along the surface of the te~ticular ttmica vaginalis propria could be seen by the naked eye:  intense, diffuse 
staining of the parietal layer on the one hand. and hardly noticeable traces of stain in the visceral layer on the 
other (Fig. 1). When the laminar, total preparations of the testicular serous rncmbrar!e were examined under a 
microscope, absorption of the s'.ains on the connective tissue structures of the parietal layer and completely se- 
lective blood vessel injection of the latter could be elear!y seen. Only a slight staining of the fibrous surface 
laminae could be observed in the visceral layer. When the preparations were processed with solutions of anv- 
moniacal silver (according to Goier), it was established that the me.,othelial sheath was adequately preserved in 
both layers of the testicular tunica vaginalis propria. 

After longer experimental intervals (18-.20 mintrtes or more), another phenomenon was added to the justdes- 
cribed morphological picture : the outgoing lymph vessels of the parietal layer of the testicular membrane were 
observed tG be injected and the regional lymph nodes(In, medially) to be stained, becoming increasingly more 
stained as the experimental interval increased. 

Therefore, the results of the experimems injecting true solutions of substances into the cavity of the testictr- 
lar tunics vaginalis propria showed that true solutions are absorbed by both the blood and lymph vessels located 
in the stratum of the parietal layers of this serous membrane, llowever, absorption was more intense in the blood 
vessel bed, which was indicated by the earlier appearance of the indicators in the peripheral blood and urine than 
in the outgoing lymph vessels. 

In the second series of experiments, a colloid solution of trypan blue (1 -~ :J  was injected into the gudied 
serous cavity. Dogs were used as the experimental subjects. Colorimetric analysis, la~ing as long as 4 I~onrs, of 

* For this, a fistula was induced in the eviscerated bladder, and then the bladder was replaced into the cel- 
iac cavity. The bladder contents were removed at fixed intervals with a micropipette. 



negative t egdu in all of the 11 experiments, However, we found the gain in the outgoing lymph vessels of the 
tunica vaginalls propria parietal layer and in the regional lymph nodes (In. medialit) as early as 11/~. 2 hours after 
Its injection into the cavity. When the tetticular tunica vaginalis proprta was exposed, the ~ame phenomenon 
that appeared in the experiments with cry~talloid ab~orption was oh, erred; i.e., selective absorption, in which, 
the parietal layer wa~ definitely stained while the visceral layer was almost unchanged in color. When the pel- 
|lcttlar preparation, were examined under a microscope, it was interegting to observe that, in the parietal layer, 
the trypan blue was distributed along the edges of the mesothelial cells (Fig. 2). In places, the lymph capillarie, 
were injected with the train. The light network of canals stood out sharply against the intense blue background 
of the membrane, ~howing a "negative ~ picture of the blood ve~els (Fig. 3). In the visceral layer of the testi- 
cular serous membrane, one could only find loci of trypan blue distributed along the surface in a few vi~al  fields. 

Fig. 1. Tunica vaginalis propria of a dog's testis. 1% 
solution of light green injected into cavity (experi- 
mental interval: 10 minutes). Piece of intensely 
stained parietal layer sloughed. Visceral layer not 
stained. Photo. Magnified 1t/2 times in printing. 

Fig. 2. Parietal layer of tunica vaginalis propria of 
a dog',s testis. Deposit of trypan blue along the in- 
tercellular borders of the mesothelium (duration of 
experiment: 2hours). Microphoto. Standard mag- 
nification. 

Combining the data obtained, we concluded that the chief role in the absorption of colloid solutions (of the 
trypan blue type) from the testicular tunica vaginalis propria cavity belongs to the lymph vessels in the parietal 
layer of this membrane. The resorbing function of the blood vessels need hardly be discussed. 

In the third series of experiments, 1% suspensions of India ink and Prussian blue were used as the color indi- 
cators. A total of 24 experiments were done (10 on dogs, 8 on cats and 6 on rabbits), lasting from a few minutes 
to 24 hours. 

The results of these experiments were identical : in none of the experiments did the suspensions permeate 
the blood vessel bed of the testicular vaginalis propria, nor did they appear in the lymph vessels or regional lymph 
nodes draining the studied cavity. 

Microscopic analysis of the preparations showed that particles of ink (or Prussian blue) were scattered along 
the surface of the mesothelium in the visceral layer of the testicular serous membrane. The particles, as a rule, 
did not penetrate into the underlying layer. In the parietal layer, the suspended particles were mainly distributed 
along the intercellular borders of the mesothelium. Single granules were found in the cytoplasm of the mesothe- 
lial cells. After long experimental intervals(12- 24 hours), many histiocytes, Phagocytizing the color particles 
(Fig. 4), were found among the fibrous structures of the parietal layer. 

From the data presented above, it is evident that the testicular tunica vaginalis propria and its vascular bed 
do not directly participate in the resorption of suspensions. This membrane, therefore, is essentially different from 
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other serous membraneL Corpuscular panicles are known to be removed from the peritoneal cavity, the pleural 
r ind the pericardlal cavity by mean~ of the lymph ~/'stem. In definite zones of the corresponding mere- 
brunet, the intraserous lymph vessels are in close contact with the corresponding cavities,* due to the features 
of the lfi~tological structure of the membranes. The resorption of fluids and particles suspended in fluids is pro- 
vided for in the tame way. 

Fig. 8. Parietal layer of tunica vaginalis propria of a dog's 
testis.( explanation in text). Microphoto. Standard magni- 
fication. 

Such relations were not observed in the scrota1 serous membrane of the animals we examined. As a rule, 
the lymph vessels draining that cavity are located in the deep layers of the te~ticular peritoneal sheath and are 
separated from its surface by a thick, fibrous watl. 

Fig. 4. Parietal layer of tunica vaginalis propria of a 
dog's tegis. Accumulation of India ink granules in 
histiocytes (experimental interval : 24 hours). ,Micro- 
photo. Standard magnification. 

i t  , , L  , , ,  , ,  

* It is a question of the peculiar communication system in the surface layers of the membranes (stomata in 
in the mesothelium, *windows" of the marginal membrane and openings in the loops of the fibrous network), 
which are known in the literature as "hatches". 
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What happens to the vatlons cellular cletueur (witlch constitute the ntemtht.lial cells, the blor corpuscles, 
etc.) atuJ their decomix~sltion products, which are always present in the cavity of the testis'It|at tunica v~ginalts 
ptopria t There arc two hnt'n~rta!~t facts which can be helpful ill tolvhtg this problem : Its,t, that, in the ma- 
~t i ty  of nlammals,* this cavity iS r with the peritoneal cavity by the tn~ovgted processtts vaginali~ 
peritonet0 and then:fore, way, exist for the transfer of fluid at~ su~ct.~ed particles from the set'otis cavity of the 
scrotum tmo the peritoneal cavity; ate! second, that the transfer of suspensions abvorbed by the retrace of the 
ttmiea vagit~alts ptopria Into the drainage ~stetn t* pos,Jble ~ by mean, of macro#age  elementL 

SUMMARY 

Absorptive properties of the testicttlar tunJca vaginali, ptopria are distinctly manifested only in case of true 
and colloidal ~olutions. Morphological experirllems have clearly demon~rated that C~stalloids are absorbed b~th 
by blood and lymphatic vessels of this serous membrane, while col!oids otfly by its lym~ohatic vessels. In both 
cases the out~tandiug role is that of the va~ular bed of the parietal sheath. The ability of the tunica vagtnalis 
propria to remrb suspensions isinsignificant or even nil. 
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o* In Russian. 
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