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Fig 3. TLR7 immunostaining in the rat 
testis and epididymis at PND5 and 20. 
(a, c, d) In the testis, no immunoreaction 
in gonocytes (red arrowheads) and 
Sertoli cells (black arrowheads). Positive 
staining in primary spermatocytes 
(asterisks), peritubular myoid cells (red 
arrows), interstitial cells (black arrows)
and blood vessels (blue arrows). (b)
In the epididymis, positive staining 
in epithelial cells (red curved arrows), 
ductal smooth muscle cells (black curved 
arrows), interstitial cells (blue arrow- 
heads) and vessel walls (blue arrows).
Strept-ABC, AEC, Gill’s II Hematoxylin. 
Scale Bars: 50 µm

Fig 4. TLR7 immunostaining in the rat 
testis and epididymis at PND50. (a-
e) Positive staining in pachytene (P)
spermatocytes (black arrows), spermatids 
at different steps (black arrows), peri-
tubular myoid cells (red arrows), inter-
stitial cells (black arrows). (f ) In the 
epididymis, positive staining in epithelial 
cells (red curved arrows) and ductal 
smooth muscle cells (black curved arrows). 
Strept-ABC, AEC, Gill’s II Hematoxylin. 
Scale Bars: 100 µm (A), 50µm (B, C, D, E 
and F)
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In epididymis, weak to moderate immunoreaction was 
observed in interstitial cells and vessel wall while ductal 
smooth muscle cells and apical surface of all epithelial cells 
exhibited moderate immunostaining (Fig. 3-b). 

PND 20: We found moderate immunostaining in Sertoli 
cells, primary spermatocytes, some interstitial cells, peri-
tubular myoepithelial cells, and strong staining in vessel 
wall (Fig. 3-c,d). In epididymis, immunoreaction was similar 
to that of prepubertal period. 

PND 50: We detected strong immunoreaction in elongated 
spermatids and moderate immunoreaction in round 
spermatids at different developmental steps. Pachytene 
spermatocytes, peritubular myoid cells and interstitial 
cells showed weak immunoreaction. We found moderate 
to strong immunoreaction in the apical surface of Sertoli 
cells but moderate immunostaining in vessel wall (Fig. 
4-a,b,c,d,e). In epididymis, weak immunoreaction was seen 
in ductal smooth muscle cells while moderate staining 
was present on the apical surfaces of epithelial cells and 
vascular smooth muscle cells. On the other hand, interstitial 
cells stained heterogeneously weak (Fig. 4-f).

PND 70: Compared to earlier periods, we detected the 
increased TLR7 expression in testis and epididymis. We
observed strong immunoreaction in elongated spermatids 
and moderate to strong immunoreaction in round 
spermatids at diff erent developmental steps. Pachytene 
spermatocytes and peritubular myoid cells showed weak 
immunoreaction. Vessel wall had strong immunostaining. 
Interstitial cells exhibited weak to moderate immuno-
reaction (Fig. 5-a,b,c,d,e). In epididymis, moderate immuno-
reaction was observed in ductal smooth muscle cells, 
luminal spermatozoa and the apical surfaces of epithelial 
cells whereas interstitial cells were weakly stained (Fig. 5-f). 

TLR8 Immunohistochemistry

PND 5 and 20: We did not detect any positive immuno-
reaction in the testis and epididymis (Fig. 6-a,b,c,d).

PND 50: We detected weak to moderate immunoreaction 
in only interstitial cells in testis but weak staining in 
epididymis (Fig. 6-e,f).

PND 70:  We found weak immunolabelling in elongated 
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Fig 5. TLR7 immunostaining in the rat 
testis and epididymis at PND70. (a-
e) Positive staining in pachytene (P)
spermatocytes (black arrows), spermatids 
at diff erent steps (black arrows), peri-
tubular myoid cells (red arrows), inter-
stitial cells (black arrows). (d) In the 
epididymis, positive staining in epithelial 
cells (red curved arrows), ductal smooth 
muscle cells (black curved arrows) and 
spermatozoa (red asterisks). Strept-ABC, 
AEC, Gill’s II Hematoxylin. Scale Bars: 
100 µm (A), 50 µm (B, C, D, E, F)
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spermatids and interstitial cells but weak to moderate 
immunolabelling in Sertoli cells. In epididymis, there was 
weak immunoreaction in epithelial cells, ductal smooth 
muscle cells and vessel wall (Fig. 6-g,h).

DISCUSSION

We here investigated the expression pattern of TLR2, 7 and 
8 proteins in rat testis and epididymis during postnatal 
development. The testicular and epididymal expression of 
TLRs, notably TLR2 and TLR7, significantly diff ered according 
to the developmental periods.

Many molecules such as androgens are required for 
postnatal diff erentiation and maintenance of testicular 
and epididymal structure [20]. In addition, TLRs involving 
in innate immunity may play key roles during postnatal 
differentiation. A study has performed a comprehensive 

analysis of TLR expression and distribution in the rat testis 
and epididymis [21]. They reported that TLR2 was abundantly 
expressed in testis and epididymis, TLR7 was mainly 
present in the testis despite of being weakly expressed 
in the epididymis, and TLR8 exhibited weak expression 
in testis and epididymis, which are consistent with our 
results. In addition, it has been showed that TLR2 mRNA 
is more produced by human testis than TLR7 mRNA and 
TLR8 mRNA, with more expression of TLR7 mRNA than that 
of TLR8 mRNA [22], which are also largely in concordance 
with the expression of TLR2, TLR7 and TLR8 proteins in our 
study. Unlike previous researches, it has been reported that 
testicular expression of TLR2 decreased towards further 
developmental periods [14]. This diff erence may arise from 
a higher rate of TLR2 mRNA destabilization or degradation 
than those of its protein, presumably through mechanisms 
that are dictated by miRNAs or from posttranscriptional 
and/or posttranslational modifications [23,24]. 
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Fig 6. TLR8 immunostaining in the rat 
testis and epididymis at PND5, 20, 50 
and 70. (a-c) No staining in gonocytes 
(red arrowheads), Sertoli cells (black 
arrowheads), primary spermatocytes 
(asterisks), peritubular myoid cells (red
arrows) and interstitial cells (black 
arrows). (b-d) In the epididymis, no 
staining in epithelial cells (red curved 
arrows), ductal smooth muscle cells 
(black curved arrows) and interstitial 
cells (blue arrowheads). (e-g) In testis, 
positive staining in interstitial cells 
(black arrows), Sertoli cells (black arrow-
head) and spermatids at diff erent steps 
(black arrows). (f-h) In epididymis, 
positive staining in epithelial cells (red 
curved arrows), ductal smooth muscle 
cells (black curved arrows), interstitial 
cells (blue arrowhead), vessel wall (blue 
arrow) and spermatozoa (red asterisk).
Strept-ABC, AEC, Gill’s II Hematoxylin. 
Scale Bars: 50 µm
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Previous studies reported that the existence of other 
innate molecules inc luding MYD88 [21] and CD14 [25] in the 
male tract along with the TLRs [16] gives an indication that 
an invasion of microbial or pathogenic agents could lead 
to the activation of immune effector pathways that have 
the capacity to induce the production and secretion of 
antimicrobial peptides and cytokines. In the present study, 
the increased expression of TLR2, TLR7, and TLR8 in the 
transition from the prepubertal period to mature period 
might show that the male reproductive tract is ready to 
respond to any infection that could be developed.

It has been found that, in human testis, TLR2 was expressed 
in peritubular cells, Sertoli cells and interstitial cells [26] in 
accordance with our data. In addition, a recent study has 
shown variable immunostaining for TLR2 in the epididymal 
epithelial cells, interstitial cells, ductal smooth muscle cells 
and sperm cells of adult tom cats, with marked staining on 
the apical surfaces of epithelial cells [17]. They did not observe 
any difference between epididymal regions. Their findings 
are consistent with our results of testis and epididymis. 
However, we observed different from their study that 
epididymal expression of TLR2 tended to increase towards 
mature period. Yet another study reported that mouse 
Sertoli cells express TRL2 at high levels and TLR7 at lower 
levels, but they do not express TLR8 [27]. Their results are in 
line with our findings of TRL2 and TRL7 at PND5 and 20 
in terms of animal ages since they used Sertoli cells from 
3-week old mice. However, we observed TLR8 expression 
in Sertoli cells at PND70. We speculated that increased TLR 
expression in Sertoli cells may serve a protective purpose 
during further developmental periods, suggesting that 
Sertoli cells provide the defense machinery for developing 
germ cells against auto- and alloantigens.

There is limited research on the expression of TLR2, 7 and 
8 in male germ cells. We observed that expression of TLR2, 
7 and 8 showed a tendency to increase after the transition 
from gonocytes and spermatogonia to spermatocytes 
and spermatids and their expression was stronger in 
spermatids than other spermatogenic cell types. This 
may mean that their expression initiated in response to 
the formation of functional spermatogenic cells. Their 
enhanced expression towards the mature period could also 
provide a protective mechanism for spermatozoa capable of 
fertilizing ovum against pathogenic microbial agents, and 
protect the female genital tract against these agents. 

In conclusion, our results show that expression of TLR2, 7 
and 8 changed dynamically during postnatal development 
and increased towards the mature period. We consider that 
TLR2, 7 and 8 might be associated with the regulation of 
spermatogenesis and the maintenance of innate immunity 
of testis and epididymis during postnatal development. 
However, further studies are required to better understand 
their roles during the postnatal development of testis 
and epididymis.
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