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ABSTRACT Adult male Syrian hamsters were given daily intraperitoneal 
injections of epinephrine (1.0 mg/kg) and papaverine, a vasodilator, (60 mg/kg) 
for a period of ten days. After the treatment period, lanthanum and horseradish 
peroxidase tracer studies were used to examine the intraepithelial component 
of the blood-testis barrier. Degenerating tubules often exhibited only Sertoli 
cells and spermatogonia, or Sertoli cells alone. Sertoli cell processes in the de- 
generating tubules often arched out from the main cell body to make contact 
with other Sertoli cell processes, forming a series of vacuole-like spaces in the 
germinal epithelium, adluminal to the Sertoli-Sertoli junctions. At the site of 
contact between these arching Sertoli cell processes one to eight tight junctions 
had formed, with hexagonal arrays of Sertoli cell cytoplasmic filaments located 
immediately adjacent to these junctions. Cisternae of the Sertoli cell endoplasmic 
reticulum lay deep to the layer of cytoplasmic filaments. It appeared that these 
junctions had originated after the expulsion of the germinal elements of the 
seminiferous epithelium. Penetration of the tracers in the degenerating seminifer- 
ous tubules was prevented by what appeared to be normal Sertoli-Sertoli junc- 
tions located between apposed Sertoli cells, adluminal to the remaining sper- 
matogonia when these resisted degeneration, or just adluminal to the basal 
lamina in those tubules in which spermatogonia were absent. 

By cannulating the rete testis of rams, 
Johnson and Setchell (‘68) demonstrated 
physiologically that there must be a per- 
meability barrier, surrounding seminifer- 
ous tubules, which excluded immunoglob- 
ulins from the seminiferous epithelium. 
Other studies (Setchell et al., ’69; Setchell, 
’67; Waites and Setchell, ’69) demonstrated 
that several solutes of small molecular size 
were completely excluded from the lumina 
of the seminiferous tubules. This indicated 
that the barrier could effectively exclude 
many substances from the seminiferous 
epithelium, including immunoglobulins 
that are routinely found in the blood and 
lymph. It was suggested that this barrier 
might function in isolating the germinal 
epithelium from the body’s immune sys- 
tem. By using tracer molecules, three per- 
meability barriers have been observed in 
the testis. Using trypan blue, Kormano 
(‘67a) observed that the capillary endothe- 
lium functioned as a barrier limiting large 
tracer molecules. With the use of electron- 
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opaque tracer molecules, Fawcett et al. 
(‘70), Dym and Fawcett (‘70) and Dym (‘73) 
identified two components in the seminifer- 
ous tubules which served as permeability 
barriers, the tight junctions between adja- 
cent myoid cells and the occluding junc- 
tions between Sertoli cells. 

Kormano (‘68, ’70) observed that after a 
moderate exposure to X-irradiation the 
endothelial component of the blood-testis 
barrier was destroyed, and that under more 
severe irradiation, the barriers at the tubu- 
lar wall were destroyed, allowing trypan 
blue access to the germinal epithelium. 
Willson et al. (‘73) observed that horse- 
radish peroxidase would penetrate the blood- 
testis barrier in animals to which Freund’s 
complete adjuvant had been administered. 
Neaves (’73), using lanthanum as a tracer, 
observed that the intra-epithelial compo- 
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nent of the blood-testis barrier broke down 
after ligation of the ductuli efferentes, al- 
lowing lanthanum to pass into the adlum- 
inal compartment, and that a month after 
ligation, lesions appeared in the seminifer- 
ous tubules which were similar to those 
observed in auto-immune aspermatogenesis. 
From these studies i t  seems that the intra- 
epithelial component of the blood-testis 
barrier is somewhat fragile and that the 
Sertoli-Sertoli junctions have a tendency 
to separate in various pathological and ex- 
perimental states. However, Gilula et al. 
('76) demonstrated that the Sertoli-Sertoli 
junctions are resistant to dissociation when 
exposed to hypertonic solutions that have 
been shown to separate gap and tight junc- 
tions in other tissues, thus indicating that 
Sertoli junctions are rather sturdy struc- 
tures. We believe further studies on the 
nature of the Sertoli-Sertoli junctions and 
their response to pathological states are 
necessary to resolve the question of whether 
or not the Sertoli-Sertoli junctions resist 
dissociation. 

Biogenic amines have been shown to 
cause testicular degeneration (Perry, '41 ; 
Boccabella et al., '62; OSteen, '63; Chat- 
terjee and Paul, '68; Kormano et al., '68). 
It was the purpose of this study to investi- 
gate the effects of the administration of 
epinephrine, or the resulting epinephrine- 
induced degeneration, on the Sertoli-Ser- 
toli junctions in the Syrian hamster, using 
light and electron microscopic tracer tech- 
niques in an attempt to add further to our 
knowledge of these junctions and their pos- 
sible dissociation in pathological states. 

MATERIALS A N D  METHODS 

Young adult male Syrian hamsters (Mes- 
ocricetus auratus) were used in these 
studies. Animals were bred and maintained 
in the laboratory under controlled lighting. 
Experimental animals were segregated 
from females, confined in groups of six in 
cages measuring 12 X 21 X 43 cm and 
given tap water and Purina Laboratory 
Chow ad libitum. 

Six untreated control animals and six 
animals that had received ten daily intra- 
peritoneal injections of papaverine (60 mg/ 
kg) five minutes prior to intraperitoneal 
injection of epinephrine (1.0 mg/kg) were 
used in the lanthanum tracer experiments. 
These animals were perfused with 2% 

lanthanum in collidine-buffered glutaral- 
dehyde. A modification of the method de- 
scribed by Revel and Karnovsky ('67) was 
used for the lanthanum tracer studies; 
animals were anesthetized with an intra- 
peritoneal injection of sodium pentobarbi- 
tal (18 mg/100 g) and testes were fixed by 
retrograde perfusion through the abdom- 
inal aorta (Gravis et al., '76b) with a solu- 
tion made by the following method: four 
grams of lanthanum nitrate was dissolved 
in 25 ml of triple-distilled water; in an- 
other flask 50 mg of sodium silicate was 
dissolved in 25 ml of triple-distilled water. 
These two solutions and 25 ml of 25% glu- 
taraldehyde were added to 100 ml of 0.2 M 
collidine buffer and the pH was adjusted 
to 7.8 with 0.1 N NaOH. Triple-distilled 
water was then added to bring the total 
volume to 200 ml. The resulting solution 
consisted of 0.1 M collidine buffer, 3.2% 
glutaraldehyde and 2 % lanthanum nitrate. 
After perfusion, the tissues were processed 
using routine electron microscopic proce- 
dures and examined with a Siemens 101 
electron microscope. 
Six untreated control animals and six 

animals which had received ten daily in- 
traperitoneal injections of papaverine (60 
mg/kg) five minutes prior to intraperitoneal 
injection of epinephrine (1.0 mg/kg) were 
used in the horseradish peroxidase tracer 
studies. Animals were anesthetized with an 
intraperitoneal injection of sodium pento- 
barbital (10 mg/100 g), after which the 
anterior abdominal wall was incised and 
horseradish peroxidase (type 11) was in- 
jected in the inferior vena cava (16 mg 
dissolved in 0.4 ml water) or intratesticular- 
ly (3 mg dissolved in 0.1 ml water per testis). 
Fifteen minutes after injection, testes were 
fixed by perfusion of the abdominal aorta 
with 3.2 % cacodylate-buffered glutaralde- 
hyde, cut into blocks measuring approxi- 
mately 1 X 4 X 4 cm and washed over- 
night in cacodylate buffer. Tissue blocks 
were then immersed in a solution of 5 mg 
diaminobenzidine tetrachloride (DAB) in 
10 ml of 0.5 N Tris-HC1 buffer (pH 7.6) for 
one hour. Hydrogen peroxide (0.1 ml of 
1 % ) was then added to this solution and 
the tissues were incubated for an additional 
15 minutes (Graham and Karnovsky, '66). 
After incubation, the tissues were dehy- 
drated and embedded in Epon 812. One- 
micron-thick sections were examined un- 
stained with the light microscope. 
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For the light microscopic examination of 
horseradish peroxidase-injected animals, 
at least six tissue blocks measuring approx- 
imately 4 X 4 X 1 mm were selected ran- 
domly from different regions of the testes 
of each animal and sections examined 
with the light microscope. For electron mi- 
croscopic examination of lanthanum-per- 
fused animals, toludine blue-stained plas- 
tic sections were used to locate areas 
suitable for examination with the electron 
microscope. In epinephrine-treated animals, 
plastic sections were used to locate areas 
containing tubules with advanced degen- 
eration. The blocks were then trimmed so 
that we examined only those tubules in 
advanced stages of degeneration with the 
electron microscope. Thin sections mea- 
suring approximately l X l mm were ex- 
amined from six different tissue blocks 
from each animal. 

OBSERVATIONS 

In control experiments, intravenous and 
intra-testicular injections of horseradish 
peroxidase, with subsequent incubation in 
medium for the localization of horseradish 
peroxidase, revealed that the tracer had 
freely penetrated the capillary endothe- 
lium. Horseradish peroxidase was found in 
the interstitial tissue and peritubular 
boundary tissues surrounding the tubules 
(fig. 1). The tracer penetrated the myoid 
cell layer and entered basal regions of the 
germinal epithelium surrounding the sper- 
matogonia (fig. 2). Electron microscopic 
investigations of lanthanum-perfused con- 
trol testes revealed the tracer in the inter- 
stitial spaces, in pinocytotic vesicles of the 
myoid cells and in the interfaces between 
Sertoli cells and spermatogonia (fig. 5). 
Penetration of lanthanum into the ad- 
luminal compartment of the germinal epi- 
thelium was prevented by the Sertoli-Ser- 
toli junctions. These Sertoli-Sertoli junc- 
tions appeared similar in structure and 
location to those described previously in 
other species (Flickinger and Fawcett, '70; 
Nicander, '67; Dym and Fawcett, '70; Dym, 
'73). The Sertoli cell plasma membranes 
converged a short distance adluminal to 
the spermatogonia to form a series of mem- 
brane contacts where the membranes ap- 
peared to fuse to form occluding junctions. 
Bundles of filaments packed in dense hex- 
agonal arrays lay subjacent to the area of 
membrane contact. Deep to the filaments, 

cisternae of Sertoli cell endoplasmic reticu- 
lum ran parallel to the Sertoli cell mem- 
branes. In the Syrian hamster, as in other 
species, we found that these peculiar Ser- 
toli-Sertoli junctions were located only in 
the basal regions of the seminiferous epi- 
thelium, either immediately adluminal to 
the spermatogonia or adluminal to the 
basal lamina of the tubule, when two Ser- 
toli cells abutted one another with no asso- 
ciated spermatogonia. 

Thus the intra-epithelial component of 
the blood-testis barrier in the hamster cor- 
responded to that of other species described, 
with the Sertoli-Sertoli junctions dividing 
the epithelium into two compartments, as 
described in the rat by Dym and Fawcett 
('70). The basal compartment, located be- 
tween the basal lamina of the tubule and 
the Sertoli-Sertoli junctions, contained the 
spermatogonia and the adluminal compart- 
ment, located between the Sertoli-Sertoli 
junctions and the tubule lumen, contained 
the later stages of developing germ cells. 

In a previous study (Gravis et al., '76a) 
we found that the daily intraperitoneal 
administration of epinephrine (1 .O mg/kg) 
caused testicular degeneration, the degree 
of which was highly variable among dif- 
ferent individuals. Degeneration in these 
animals ranged from loss of only the germ 
cells from the testes of some animals to 
destruction of all cellular elements in the 
testes of other animals. We found that the 
simultaneous administration of the vasodi- 
lator, papaverine, with epinephrine caused 
a less variable type of degeneration; one- 
micron-thick plastic sections stained with 
toluidine blue revealed that the tubules of 
these degenerating testes often contained 
multinucleate giant cells and pyknotic pri- 
mary spermatocytes. In tubules of the ad- 
vanced stages of degeneration only Sertoli 
cells and spermatogonia remained. In these 
tubules the basal portions of Sertoli cell 
cytoplasm contained numerous lipid drop- 
lets, while the Sertoli cell processes often 
arched out and contacted adjacent proc- 
esses, forming vacuole-like spaces within 
the seminiferous epithelium (fig. 3). Stu- 
dent's t test (Gravis et al., '76a) revealed 
that the weight of the control animal testes 
(3.24 f 0.44 g/lOO g total body weight) 3 

was significantly greater (p < 0.05) than 
the weight of the testes of those animals 
that had received simultaneous injections 

3 Mean -+ standard deviation. 
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of papaverine and epinephrine (2.20 & 
0.43 g/lOO g total body weight). 

In horseradish peroxidase-injected ani- 
mals which had received epinephrine (1.0 
mg/kg) and papaverine (60 mg/kg) for a 
period of ten days, the tracer was observed 
in the interstitial tissue and peritubular 
boundary tissue. The horseradish peroxidase 
often penetrated into the basal regions of 
the seminiferous epithelium surrounding 
the spermatogonia. The horseradish per- 
oxidase was never found to penetrate the 
germinal epithelium to the adluminal com- 
partment, even in markedly degenerating 
tubules which contained large vacuole-like 
spaces within the seminiferous epithelium 
and giant multinucleate spermatids (fig. 
4). In electron microscopic investigations 
of lanthanum-perfused degenerating testes 
the tracer was, as in the controls, localized 
in the interstitial spaces, in pinocytotic 
vesicles of the myoid cells and in the inter- 
faces between Sertoli cells and spermato- 
gonia. Penetration of the lanthanum in 
these degenerating tubules was prevented 
by what appeared to be normal Sertoli-Ser- 
toli junctional complexes located in the 
basal regions of the epithelium between 
apposed Sertoli cells, just adluminal to the 
remaining spermatogonia (fig. 8, 9). In 
those tubules in which spermatogonia were 
absent, Sertoli-Sertoli junctions located be- 
tween adjacent Sertoli cells adluminal to 
the tubular basal lamina prevented pene- 
tration. In degenerating tubules which 
exhibited only Sertoli cells and spermato- 
gonia or Sertoli cells alone, the Sertoli cell 
processes were observed arching out from 
the main cell body to make contact with 
other Sertoli cell processes, forming a series 
of vacuole-like spaces in the germinal epi- 
thelium adluminal to the Sertoli-Sertoli 
junctions (fig. 9). At the site of contact be- 
tween these arching Sertoli cell processes, 
one to eight tight junctions had formed, 
with hexagonal arrays of Sertoli cell cyto- 
plasmic filaments located immediately ad- 
jacent to these junctions and with cisternae 
of the endoplasmic reticulum deep to the 
layer of Sertoli cell filaments. Because these 
junctions between arching Sertoli cell proc- 
esses were located in the seminiferous epi- 
thelium adluminal to the typical Sertoli- 
Sertoli junctions and because they con- 
tained so few tight junctions (1-8) as 
compared with the typical Sertoli-Sertoli 

junction, it is apparent that these junc- 
tions between arching Sertoli cell processes 
originated after the expulsion of the ger- 
minal elements of the tubular epithelium. 
The Sertoli-Sertoli junctions typically found 
in the basal third of the germinal epithe- 
lium were remarkably resistant to the de- 
generative effects of epinephrine (figs. 8, 
9). We examined several tissue blocks from 
each of the experimental animals and 
found only one instance in which the lan- 
thanum tracer penetrated into the adlu- 
minal compartment. In this case the Ser- 
toli-Sertoli junctions had retained their 
typical morphology but had apparently be- 
come leaky and allowed penetration of the 
tracer (fig. 7). In all other tubules exam- 
ined, the Sertoli-Sertoli junctions in the 
basal region of the seminiferous epithelium 
maintained their structural integrity and 
excluded the tracer from the adluminal 
regions of the tubules. 

DISCUSSION 

Three permeability barriers have been 
described in the testis, the first barrier 
within the wall of the capillaries, the sec- 
ond located in the layers ensheathing the 
seminiferous tubules and the third within 
the germinal epithelium (Gunn and Gould, 
'75). Using dyes which could be localized 
microscopically, Kormano ('67a,b, '68) ob- 
served that the capillary endothelium rep- 
resented a limited permeability barrier. 
Ultrastructural observations (Crabo, '63; 
Murakami, '66; Ross, '63) have demon- 
strated that the capillary endothelium forms 
a continuous layer without the typical 
fenestrations found in other endocrine or- 
gans. In the present investigation, both 
intravenously injected horseradish peroxi- 
dase and lanthanum perfused through the 
vascular system penetrated the capillaries, 
thus indicating that, in at least the ham- 
ster, the capillaries do not act as a barrier 
to the penetration of these tracer molecules. 
In physiological studies, Setchell ('67) and 
Waites and Setchell ('69) determined that 
a blood-testis barrier was located within 
the seminiferous tubules. From studies us- 
ing the electron microscope and variously 
sized tracer molecules (Fawcett et al., '70; 
Dym and Fawcett, '70) it was concluded 
that, at least in rodents, there are two 
components of the tubular portion of the 
blood-testis barrier. The first is an adven- 
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titial component which is an incomplete 
barrier formed by tight junctions between 
myoid cells. This barrier was described as 
providing limited exclusion of large tracer 
molecules and yet allowing the small tracer 
molecules to enter the clefts surrounding 
the spermatogonia and preleptotene pri- 
mary spermatocytes (Dym and Fawcett, 
'70). The second is an intra-epithelial com- 
ponent, which was considered the most 
effective constituent of the blood-testis bar- 
rier, formed by the Sertoli-Sertoli cell junc- 
tions in the basal third of the seminiferous 
epithelium. From our studies with the Syr- 
ian hamster we were unable to clearly es- 
tablish that the myoid cell layer afforded 
much, if any, exclusion of the tracers that 
we used. Although an individual myoid cell 
itself may act to cover a broad area of the 
outer aspect of a seminiferous tubule, cell 
contacts between adjacent myoids cells do 
not appear to act as a barrier in the Syrian 
hamster. Thus, although the capillaries 
and myoid cell layer may in some species 
impede the penetration of tracer molecules, 
in our studies the tracers penetrated the 
aforementioned barriers to enter the clefts 
between the spermatogonia and the Sertoli 
cells and penetrated up to the Sertoli-Ser- 
toli junctions, which effectively prevented 
passage of the tracers into the adluminal 
compartment. Hence, in the hamster the 
Sertoli-Sertoli junctions appear to be the 
only truly effective component of the pre- 
viously described components of the blood- 
testis barrier. 

Our use of epinephrine coupled with the 
vasodilator papaverine provided a rapid and 
convenient method for producing a con- 
sistent degree of testicular degeneration in 
all animals treated. The chief mechanism 
by which epinephrine produces testicular 
degeneration is ischemia produced by vaso- 
constriction (Gravis et al., '76a). We be- 
lieve that papaverine, in the doses that we 
used for the present study, may prevent 
intense, sustained constriction of the tes- 
ticular artery and thus prevent the de- 
struction of all the cell types in the testis 
that we observed in preliminary studies of 
some animals that had been treated with 
epinephrine alone. We also found that, in 
animals treated with epinephrine alone, 
perfusion was extremely difficult, which 
supports our opinion that there was con- 
striction of the testicular vessels. In the 

animals treated simultaneously with pa- 
paverine and epinephrine we did not en- 
counter any extreme difficulties with per- 
fusion. Thus, we believe treatment with 
epinephrine and papaverine provides a 
convenient and valuable method for the 
induction of testicular degeneration. 

Our results indicate that the intra-epi- 
thelial component of the blood-testis bar- 
rier is remarkably resistant to the degen- 
erative effects of epinephrine. The light 
microscopic examination of horseradish 
peroxidase-injected animals allowed us to 
examine many tubules. Our use of the light 
microscope minimized the chance that we 
could have missed tubules in which the 
barrier had broken down; this could have 
occurred due to small sample size, had we 
used the electron microscope exclusively. 
Although the one instance, in which the 
Sertoli-Sertoli junctions in a tubule of an 
epinephrine-treated animal became leaky 
and allowed the lanthanum tracer access 
to the adluminal compartment, seems to 
contradict our contention that the Sertoli- 
Sertoli junctions resist damage, it must be 
remembered we found only one tubule in 
which this occurred. All other tubules that 
we examined, both with lanthanum tracers 
and the electron microscope, and with 
horseradish peroxidase and the light micro- 
scope, had apparently retained the intra- 
epithelial component of the blood-testis 
barrier and excluded the tracers from the 
adluminal compartment. Neaves ('73) also 
considered the Sertoli-Sertoli junctions to 
be resistant to damage. He found, in rats 
in which the efferent ductules had been 
ligated, that the Sertoli-Sertoli junctions 
retained their ultrastructural features, al- 
though many of the junctions had become 
permeable to lanthanum. 

In a recent report, Gilula et al. ('76) 
found that after perfusion with hypertonic 
solutions, which have been shown to disso- 
ciate tight junctions in other tissues, the 
Leydig cells appeared shrunken, the Ser- 
toli cells contained many distended vacu- 
oles, the spermatogonia underwent extreme 
shrinkage, leaving lacunae between the 
basal lamina and the arching Sertoli cell 
processes, and yet the Sertoli-Sertoli junc- 
tions appeared unaltered. Thus the Ser- 
toli-Sertoli junctions differ from other oc- 
cluding junctions in their stability and re- 
sistance to dissociation by hypertonic solu- 
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tions. Freeze-fracture studies (Gilula et al., 
’76; Nagano and Suzuki, ’76) have shown 
that the Sertoli-Sertoli junctions, using the 
criteria of Claude and Goodenough (‘73), 
are probably among the tightest in the 
body. 

Our findings that the Sertoli-Sertoli junc- 
tions resist damage in testicular degener- 
ation seem to contradict the observations 
of other investigators who have found that 
the blood-testis barrier breaks down under 
various conditions (Johnson, ’70; Willson 
et al., ’73; Kormano, ’68, ’70). However, 
Willson et al. (’73) found, in an ultrastruc- 
tural study, that, although the intra-epithe- 
lial component of the blood-testis barrier 
had broken down after treatment with 
Freunds complete adjuvant, allowing 
horseradish peroxidase entry into the ad- 
luminal compartment, the Sertoli-Sertoli 
junctions had remained intact and had re- 
tained their ability to exclude the tracer. 
The horseradish peroxidase had penetrated 
the blood-testis barrier by entering the cy- 
toplasm of the Sertoli cells through breaks 
in the plasmalemma. It may be, that the 
breakdown of the blood-testis barrier that 
other authors have observed in light mi- 
croscopic studies may have been due to a 
disruption of the Sertoli cell plasmalemma 
rather than a breakdown of the Sertoli- 
Sertoli junctions. In our studies, treatment 
with epinephrine and papaverine caused 
testicular degeneration but did not damage 
the Sertoli cells to such a degree as to dis- 
rupt the integrity of the plasmalemma. 
This may be the reason for the discrepancy 
between our results and those of others 
who induced testicular degeneration by 
other methods and caused a breakdown of 
the blood-testis barrier. 
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PLATE 1 

EXPLANATION OF FIGURES 

1 Light micrograph of the testis of a control animal that had received 
an intravenous injection of horseradish peroxidase 20 minutes prior to 
death. Note that the tracer penetrated the capillaries to enter the in- 
terstitial and peritubular tissue but did not penetrate through the 
seminiferous epithelium to reach the tubule lumen. X 86. 

Light micrograph of the testis of  a control animal that had received an  
intravenous injection of horseradish peroxidase 20 minutes prior to 
death. Note that the tracer has  gained entry into the basal compartment 
to surround the spermatogonia (GI. X 344. 

Light micrograph of a toluidine blue-stained plastic section of two ap- 
posed, degenerating seminiferous tubules. Note that the tubule lumina 
are free of mature sperm and the epithelium lacks spermatids and 
spermatocytes. Black-stained lipid droplets fill the basal cytoplasm of 
the Sertoli cells and vacuole-like spaces (V)  are also seen in  the epi- 
thelium. X 217. 

Light micrograph of a plastic-embedded section of a testis of an epi- 
nephrine-treated animal that had received an  intra-testicular injection 
of horseradish peroxidase 20 minutes prior to death. The tubule can  
be identified as undergoing degeneration by the vacuole-like spaces (V)  
and the presence of a spermatid giant cell ( G C ) .  Note that the horse- 
radish peroxidase did not penetrate the seminiferous epithelium. X 86. 
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PLATE 2 

EXPLANATION O F  FIGURES 

5 Electron micrograph of a lanthanum nitrate-perfused control testis. 
Note the type B spermatogonia connected by an intercellular bridge, 
the tracer in the interface between the spermatogonia and the Sertoli 
cells, and the Sertoli-Sertoli junction that prevents the penetration of 
the lanthanum into the adluminal compartment (arrow). X 5,700. 

6 Electron micrograph of a lanthanum-perfused control testis. Note the 
Sertoli-Sertoli junction, with submembranous filaments cut in  cross 
section and associated cisternae of endoplasmic reticulum. Note that 
the tracer was stopped by the Sertoli-Sertoli junctions. X 26,000. 

7 Electron micrograph of a lanthanum-perfused degenerating testis. 
Note that the lanthanum has penetrated the Sertoli-Sertoli junctions 
(arrow), thus breeching the intra-epithelial component of the blood- 
testis barrier and gaining entry into the adluminal compartment. 
X 4,500. 
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PLATE 3 

EXPLANATION OF FIGURES 

8 Electron micrograph of a lanthanum-perfused degenerating testis. 
Note the vacuole-like spaces between Sertoli cells. The lanthanum has 
been prevented entry into the adluminal compartment by the Sertoli- 
Sertoli junctions. X 5,700. 

Electron micrograph of a lanthanum-perfused degenerating testis. Note 
that the passage of lanthanum into the adluminal compartment was 
prevented by the Sertoli-Sertoli junctions. Sertoli-Sertoli junctions have 
formed between the arching Sertoli cell processes above the vacuole- 
like spaces. X 15,200. 
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