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Abstract: The aims of this study conducted on rats were to determine mast cell (MC) 

proliferation on undescended testes (UDTs); whether there is a correlation between MC prolif-

eration and testicular damage; and whether testicular damage can be prevented with adminis-

tration of an MC blocker. Sixty-five newborn male rats were divided into three groups. During 

the neonatal period, unilateral UDTs were experimentally induced in Group 2 and Group 3.  

The rats in Group 3 were given 1 mg/kg/day ketotifen orally until the end of the study. Groups 2  

(n=30) and 3 (n=15) were divided into groups of ten and five rats, respectively, each of which 

underwent bilateral orchiectomy in either the prepubertal, pubertal, or adult period. Group 1 

(n=15) underwent a sham operation followed by bilateral orchiectomy, with five rats in each 

of the prepubertal, pubertal, and adult periods. Testicular MCs in the interstitial and subtubular 

areas, biopsy scores, interstitial connective tissue, seminiferous tubule (ST) diameters, and the 

basement membrane thickness of STs were evaluated. In Group 2 the ST diameters in the UDTs 

decreased, the number of MCs in the interstitial and subtubular areas increased, ST basement 

membranes thickened, and spermatogenesis decreased. The number of MCs in the interstitial 

and subtubular areas of the descended testes increased and spermatogenesis decreased. In Group 

3, the number of MCs in the interstitial and subtubular areas decreased. In unilateral UDTs, the 

number of MCs in the interstitial and subtubular areas increased in both testes. Fibrosis devel-

oped in the ST basement membranes and interstitial areas, and spermatogenesis deteriorated. 

Testicular fibrosis may be prevented with administration of an MC blocker.
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Introduction
Cryptorchidism is the most common endocrine disorder in male children.1 An unde-

scended testis (UDT) occurs in approximately 3.7% of boys at birth, and 1.1% will 

still have an UDT at 1 year of age.2 If a testis fails to descend on its own by 9 months 

of age, then surgery is recommended.3 Fibrosis of the UDT increases significantly after 

1 year.4,5 As fibrosis replaces the functional parenchyma of the affected testis, there is 

simultaneously an age-related decrease in germ cell number. There is contradictory 

evidence as to whether this is a cause–effect relationship or merely an association. 

It is clear that fibrosis is a time-dependent consequence of untreated cryptorchidism 

(and possibly treated cryptorchidism), but the pathophysiology of this process is still 

unknown.

Mast cells (MCs) are a free cell type usually found in connective tissues, not only 

during specific acquired immunity responses, but also in innate immunity and tis-

sue homeostasis and remodeling. They secrete and respond to a plethora of immune 
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mediators, such as cytokines and chemokines.6 MCs activate 

fibroblasts and promote collagen synthesis by producing and 

releasing fibrogenic substances. Tryptase, one of the princi-

pal molecules released by MCs, also significantly enhances 

fibroblast proliferation and collagen synthesis.7 Another 

mechanism by which MCs may regulate fibrosis is by acti-

vation of matrix metalloproteinases and tissue inhibitors of 

matrix metalloproteinases, which are active in pathways 

regulating growth and differentiation.8 

MCs are found in normal human testes and are increased 

in number in the testes of infertile men. Increased MC 

numbers were found to correlate with sclerosis and fibrosis 

of seminiferous tubules (STs) in adults with varicoceles.9 

Significant rises in interstitial and peritubular MCs have been 

found in adults with defective spermatogenesis.10 In these 

individuals, the mean numbers of total and interstitial MCs 

were significantly higher in cases with sclerosing histology. 

These data suggest that there is a correlation between MC 

number and fibrosis in infertile adults, but the role of MCs 

in cryptorchidism is unknown.

The aims of this study conducted on rats were to deter-

mine whether there is MC proliferation in undescended testes; 

whether there is a correlation between MC proliferation and 

testicular damage; and whether testicular damage can be 

prevented with administration of a MC blocker.

Materials and methods
The experimental protocol was approved by the Animal 

Care and Ethics Committee of our institution. A total of 

65 newborn male Wistar rats were used in the experiments. 

The rats were maintained under standard rat laboratory 

conditions in a temperature- and light-controlled room 

(temperature 23°C±2°C; 16-hour:8-hour light:dark cycle). 

They were fed on standard rat rations and tap water. Zero- to 

15-day-old rats were classified as newborn; 15- to 25-day-old 

rats as prepubertal; 39- to 47-day-old rats as pubertal; and 

rats 120 days old as adult.11

surgical procedures
Unilateral cryptorchidism was induced using a previously 

described surgical procedure.12 In brief, the Wistar rats (n=45) 

in the newborn period were anesthetized and, after a small inci-

sion was made in the abdomen, the gubernaculum was cut on 

one side to displace the testis into the abdomen. Testis descent 

was prevented by closure of the inguinal canal on the same side 

by suturing. The rats (n=15) in the control group (Group 1) 

underwent a sham operation. At the end of the experimental 

period, bilateral orchiectomy was performed on all rats. 

study groups
group 1
As a sham group, this consisted of 15 newborn rats. This 

group was further subdivided into three groups (n=5 in each), 

which underwent bilateral orchiectomy in the prepubertal, 

pubertal, and adult period, respectively.

group 2
This group consisted of 30 rats. After experimental uni-

lateral cryptorchidism, this group was further subdivided 

into three groups (n=10 in each), which underwent bilateral 

orchiectomy in the prepubertal, pubertal, and adult period, 

respectively.

group 3
This group consisted of 15 rats. After experimental uni-

lateral cryptorchidism, MC blocker treatment (1 mg/kg/

day liquid ketotifen) was administered daily, directly into 

the stomach of the rats via the oral gavage technique, until 

the end of the study. This group was further subdivided 

into three groups (n=5 in each), which underwent bilateral 

orchiectomy in the prepubertal, pubertal, and adult period, 

respectively.

histopathological analysis
The testes were fixed in 10% neutral buffered formalin solu-

tion for 24 hours and were sampled, with slices taken from 

the widest axis. Paraffin blocks of the samples were prepared 

through routine tissue follow-up procedure. Sections of 4–6 µm  

were cut from paraffin blocks and stained with toluidine 

blue, Masson’s trichrome, and hematoxylin and eosin. The 

stained sections were evaluated under a light microscope 

(Olympus BX 50; Olympus Corporation, Tokyo, Japan) by 

a pathologist who was not informed about the operations 

applied to the groups.

Testicular morphological analyses
The testes removed by orchiectomy were prepared for 

histopathological analysis. The ST diameters of the testes 

were measured and the MCs in the interstitial and subtu-

bular areas were counted. Fibrosis that had developed in 

the interstitial areas and the thickness of the ST basement 

membranes were evaluated.

spermatogenesis
The STs were graded according to the Johnsen score.13 In this 

system of classification, all tubular sections in each section 

of the testis are evaluated systematically and each is given 
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a score from 1 to 10. Complete spermatogenesis with many 

spermatozoa present is evaluated as a score of 10.14

Mcs
Sections stained with toluidine blue were determined under 

the Olympus BX 50 light microscope (×20 magnification 

area [HPF] =0.44 mm²). MCs were seen in two differ-

ent areas. MCs found beneath the seminiferous basement 

membrane were named subtubular MCs, and those found 

in the interstitium were named interstitial MCs. MCs in the 

subtubular and interstitial areas were counted by scanning 

10–32 fields through an HPF in accordance with the size of 

the tissue, and were calculated as the mean number of MCs 

in one HPF.

interstitial connective tissue analysis
The methods for characterization of fibrosis has been vali-

dated and previously described.15 Briefly, they were stained 

with hematoxylin and eosin and Masson’s trichrome. Fibrosis 

was categorized by the percentage of fibrosis present, as 

follows:

•	 (-): no fibrosis in interstitial space (5%);

•	 (+): mild fibrosis in connective tissue (6%–25%);

•	 (++): moderate fibrosis in connective tissue (26%–50%); 

and

•	 (+++): severe fibrosis in connective tissue (50%).

sT basement  
membrane thickness
The thickness of the Masson’s trichrome-stained slices of ST 

basement membranes was evaluated qualitatively. Results 

were expressed as follows:

•	 (-): no thickening in basement membrane; 

•	 (+): mild thickening in basement membrane; 

•	 (++): moderate thickening in basement membrane; and

•	 (+++): severe thickening in basement membrane. 

sT diameters
Images of STs in the sections stained with hematoxylin and 

eosin were magnified 10× under a light microscope (Axiophot; 

Carl Zeiss Meditec AG, Jena, Germany) and were transferred 

to a computer with a digital camera (Insight Diagnostic Instru-

ment, USA) attached to the microscope. In the digitalized 

images of each section, diameters of the 25 most circular 

STs were measured with morphometry software and an 

image analysis program (Samba 2005; Samba Technologies, 

Grenoble, France). The mean ST diameter was calculated for 

each testis.

statistical analysis
Since the data did not comply with normal distribution, 

logarithmic conversion was used. Therefore, all the com-

parisons among the groups and within the groups were per-

formed using nonparametric tests. Intragroup variables were 

compared primarily with Kruskal–Wallis variance analysis. 

Paired same-group comparisons were performed with the 

Mann–Whitney U-test.

Data for the right and left testes of rats in the prepubertal, 

pubertal, and adult periods in each group were compared 

with the Wilcoxon matched-pairs test. Spearman’s correla-

tion analysis was used to determine whether there was a 

correlation between the number of MCs and the thickness 

of the ST basement membrane and the increased rate of 

interstitial connective tissue, and between the number of 

MCs and the Johnsen score. The significance level was 

determined as P0.05. 

Results
All rats were physically healthy after completion of the 

study.

sT diameters
The mean ST diameters are shown in Table 1. In Groups 

1 and 2, the mean ST diameters of descended testes for 

all periods were similar (P=0.624, P=0.391, and P=0.903, 

respectively). In Groups 2 and 3, the mean ST diameters of 

descended testes for all periods were also similar (P=0.806, 

P=0.066, and P=0.221, respectively).

The mean ST diameters of undescended testes for all 

periods in Group 2 were smaller than those in the control 

group (P=0.002, P=0.003, and P=0.003, respectively).

The mean ST diameters of undescended testes for all 

periods in Group 3 were smaller than those in the control 

group (P=0.016, P=0.028, and P=0.016, respectively).

As can be seen in Table 1, the mean ST diameters of unde-

scended testes in Group 3 were larger than those in Group 

2 for all periods, but the differences were not statistically 

significant (P=0.327, P=0.540, and P=0.391, respectively).

Mcs
The numbers of interstitial and subtubular MCs in each 

group are shown in Table 2. In Group 2, the mean num-

bers of interstitial MCs of descended testes per HPF for 

all periods were higher than those in Group 1 (P=0.010, 

P=0.010, and P=0.007, respectively) (Figure 1A and B).  

In Group 3, the mean number of interstitial MCs per unit area 

in the descended testes was higher than that in the control 
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group in the prepubertal period (P=0.011), but was similar 

in both groups in the pubertal and adult periods (P=0.251 

and P=0.46, respectively). Furthermore, the mean number 

of interstitial MCs per unit area in descended testes in the 

pubertal and adult periods in Group 3 was less than that in 

Group 2 (P=0.037 and P=0.007, respectively).

The mean number of interstitial MCs per unit area in 

undescended testes for all periods in Group 2 was higher than 

that in the control group (P=0.005, P=0.002, and P=0.002, 

respectively). The mean number of interstitial MCs per unit 

area in undescended testes for all periods in Group 3 was also 

higher than that in the control group (P=0.009, P=0.009, and 

P=0.009, respectively). The mean number of interstitial MCs 

per unit area in undescended testes in Group 3 was similar to 

that in Group 2 in the prepubertal period (P=0.713), but was 

lower in Group 3 than in Group 2 in the pubertal and adult 

periods (P=0.007 and P=0.003, respectively). 

In Group 2, the mean number of subtubular MCs per unit 

area in descended testes was similar to that in Group 3 and 

in the control group in the prepubertal period (P=0.057 and 

P=0.578, respectively); however, it was higher in Group 2  

than in the control group (P=0.005 and P=0.002) and also 

higher in Group 2 than in Group 3 (P=0.032 and P=0.004) 

in the pubertal and adult periods, respectively.

Although the mean number of subtubular MCs per unit 

area in undescended testes in Group 2 was similar to that in 

Table 1 Diameters of seminiferous tubules (sTs) in each group (mean ± standard deviation)

Period Scrotal (right) testis
Diameter of STs (µm)

Abdominal (left) testis
Diameter of STs (µm)

Group 1 (total: 15 rats)
Prepubertal (n=5) 220.43±7.5 218.09±8.6

Pubertal (n=5) 219.01±5.8 226.50±7.2

adult (n=5) 228.81±4.8 219.35±9.6
Group 2 (total: 30 rats)
Prepubertal (n=10) 216.488±5.0 149.701±6.9

Pubertal (n=10) 215.721±0.9 137.478±8.6

adult (n=10) 224.250±6.6 146.449±8.7
Group 3 (total: 15 rats)
Prepubertal (n=5) 219.54±7.5 163.48±11

Pubertal (n=5) 217.74±19 162.63±24
adult (n=5) 225.98±2.3 160.22±13

Notes: group 1 rats received a sham operation followed by bilateral orchiectomy in one of the different periods. group 2 rats received experimental unilateral cryptorchidism 
followed by bilateral orchiectomy in one of the different periods. group 3 rats received experimental unilateral cryptorchidism and Mc blocker treatment (1 mg/kg/day liquid 
ketotifen, administered daily until the end of the study), followed by a bilateral orchiectomy in one of the different periods.

Table 2 numbers of interstitial and subtubular mast cells in each group

Period Scrotal (right) testis Abdominal (left) testis

Interstitial Subtubular Interstitial Subtubular

Group 1 (total: 15 rats)
Prepubertal (n=5) 0.04±0.03 0.05±0.007 0.11±0.04 0.06±0.009

Pubertal (n=5) 0.18±0.08 0.05±0.008 0.14±0.04 0.11±0.04

adult (n=5) 0.12±0.04 0.04±0.004 0.12±0.04 0.05±0.02
Group 2 (total: 30 rats)
Prepubertal (n=10) 0.91±0.29 0.06±0.01 2.22±0.67 0.32±0.07

Pubertal (n=10) 0.89±0.25 0.06±0.007 4.47±0.89 0.485±0.07

adult (n=10) 0.82±0.32 0.05±0.01 6.62±2.66 0.687±0.13
Group 3 (total: 15 rats)
Prepubertal (n=5) 0.24±0.05 0.04±0.03 1.35±0.18 0.174±0.05

Pubertal (n=5) 0.28±0.05 0.05±0.02 1.57±0.16 0.159±0.05
adult (n=5) 0.15±0.04 0.05±0.009 1.97±0.30 0.05±0.009

Notes: group 1 rats received a sham operation followed by bilateral orchiectomy in one of the different periods. group 2 rats received experimental unilateral cryptorchidism 
followed by bilateral orchiectomy in one of the different periods. group 3 rats received experimental unilateral cryptorchidism and Mc blocker treatment (1 mg/kg/day liquid 
ketotifen, administered daily until the end of the study), followed by a bilateral orchiectomy in one of the different periods. Data are shown as mean ± standard deviation. 
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Group 3 in the prepubertal period (P=0.297), it was higher 

in Group 2 than in Group 3 in the pubertal and adult periods 

(P=0.020 and P=0.002, respectively). The mean number of 

subtubular MCs per unit area in undescended testes in Group 

2 for all periods was higher than that in the control group 

(P=0.002, P=0.010, and P=0.002, respectively). The mean 

number of subtubular MCs per unit area in undescended 

testes in Group 3 was similar to that in the control group for 

all periods (P=0.251, P=0.168, and P=0.459, respectively) 

(Figure 1C and D).

spermatogenesis
The mean Johnsen scores for all groups are shown in 

Table 3. While the mean Johnsen score of descended testes 

in Group 2 was similar to that in the control group in the 

prepubertal period (P=0.068), it was lower in Group 2 than in 

the control group in the pubertal and adult periods (P=0.004 

and P=0.021, respectively). On the other hand, the mean 

Johnsen score of the descended testes in Group 3 was similar 

to that in the control group for all periods (P=0.136, P=1, 

and P=0.449, respectively). Furthermore, the mean Johnsen 

score of the descended testes in Group 3 was higher than that 

in Group 2 in the pubertal and adult periods (P=0.004 and 

P=0.034, respectively). 

The mean Johnsen scores of undescended testes in Group 2  

and Group 3 for all periods were significantly lower than 

A B

C D

Figure 1 Mcs shown by toluidine blue staining in the pubertal and postpubertal periods in group 2.
Notes: (A) interstitial Mcs. (B) interstitial Mcs. (C) subtubular Mcs. (D) subtubular Mcs. red arrows show interstitial Mcs and purple arrows show subtubular Mcs.
Abbreviation: Mcs, mast cells.

Table 3 Johnsen scores in each group (mean ± standard deviation)

Period Scrotal (right)  
testis

Abdominal (left)  
testis

Group 1 (total: 15 rats)
Prepubertal (n=5) 10 10

Pubertal (n=5) 10 10

adult (n=5) 9.98±0.03 10
Group 2 (total: 30 rats)
Prepubertal (n=10) 9.95±0.01 2.7±0.1
Pubertal (n=10) 9.92±0.02 3.9±0.6
adult (n=10) 9.85±0.01 3.9±0.5
Group 3 (total: 15 rats)
Prepubertal (n=5) 9.96±0.02 2.7±0.3
Pubertal (n=5) 10 4.3±0.3
adult (n=5) 9.93±0.03 4.4±0.4

Notes: group 1 rats received a sham operation followed by bilateral orchiectomy 
in one of the different periods. group 2 rats received experimental unilateral 
cryptorchidism followed by bilateral orchiectomy in one of the different periods. 
group 3 rats received experimental unilateral cryptorchidism and Mc blocker 
treatment (1 mg/kg/day liquid ketotifen, administered daily until the end of the 
study), followed by a bilateral orchiectomy in one of the different periods.
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those in the control group (Figure 2). Although the mean 

Johnsen score of undescended testes in Group 3 in the 

pubertal and adult periods was higher than that in Group 2, 

the differences were not statistically significant (P=0.178 

and P=0.421, respectively). 

interstitial connective tissue  
and sT basement membranes
Interstitial connective tissues and ST basement membranes 

of the descended testes in Groups 2 and 3 were normal for 

all periods. 

However, in the undescended testes of Group 2, gradual 

thickening of ST basement membranes and interstitial con-

nective tissue fibrosis were observed starting from the prepu-

bertal period (Figures 3 and 4). Interstitial connective tissues 

and ST basement membranes of the undescended testes in 

Group 3 were normal in the prepubertal period but, after this 

period, gradual thickening of the ST  basement membranes 

and interstitial connective tissue fibrosis were observed. 

In the adult period in Group 2, a very strong correlation 

was observed between the number of interstitial MCs and 

the thickness of the ST basement membrane in the unde-

scended testes (P=0.001, r=0.88); there was also a strong 

correlation between the number of interstitial MCs and 

interstitial connective tissue fibrosis in undescended testes 

(P=0.017, r=0.77). Furthermore, a very strong negative 

relationship was detected between the number of interstitial 

(P=0.000, r=-995) and subtubular (P=0.003, r=-834) MCs 

and the Johnsen score in undescended testes in the adult 

period in Group 2.

Discussion
A histometric study has shown that the number of MCs in 

the testes and epididymis increase slightly during infancy, 

decrease during childhood, and then increase again at 

puberty.16 MCs are distributed in different areas of the testis 

depending on the species; in the rat, they are restricted to 

the subalbuginea area near blood vessels, in contrast with 

human testes, in which they are localized in the interstitium 

and peritubular areas.17 In our study, MCs in both testes were 

found in two different areas. MCs found beneath the semi-

niferous basement membrane were named subtubular MCs, 

and those found in the interstitium were named interstitial 

MCs. Gaytan et al examined the effects of androgens on 

neonatal rat testes and found that, in control animals, MCs 

were exclusively located under the tunica albuginea around 

blood vessels.18 

A B

Figure 2 Johnsen score, hematoxylin and eosin staining in postpubertal periods.
Notes: (A) Descended testis. Johnsen score is ten. (B) Undescended testis. Johnsen 
score is two.

Figure 4 Basement membrane thickness shown by Masson’s trichrome staining in 
postpubertal periods.

Figure 3 Interstitial fibrosis shown by Masson’s trichrome staining in postpubertal 
periods.
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There are multiple stains available to aid in identifying 

MCs in human tissue. Alcian blue, toluidine blue, safranin, 

histamine, trypsin, and chymotrypsin are some commonly 

used stains. Alcian blue and toluidine blue stain acidic poly-

saccharides, such as those contained in MC granules, and 

are nonspecific.19 Safranin is a basic dye that stains some 

MC granules, and it is often used as a counterstain and with 

Alcian blue. Tryptase is a protein contained in the granules of 

all MCs, but chymase is not always present and therefore less 

sensitive.20 With the use of tryptase staining, the number of 

interstitial and peritubular MCs in the testes of infertile males 

has been shown to increase.10 In our study, tryptase staining 

was applied first to paraffin blocks of the samples, but the MCs 

were not stained with tryptase because the activity of tryptase 

in rodent MCs is low and limited.21 Paraffin blocks of samples 

were then stained with toluidine blue, which has been shown 

to be effective in staining atypical or mucosal MCs. In the 

microscopic evaluation of the toluidine blue-stained sections, 

MCs were differentiated by the existence of reddish-purple 

metachromatic granules. 

Mechlin et al found that MCs were present in prepuber-

tal cryptorchid testes.22 The number of MCs was highest in 

younger patients. The MCs in their study were found in the 

interstitium and peritubular regions, which is abnormal. 

In Group 2, we found that the mean numbers of interstitial 

and subtubular MCs in both testes for all periods were higher 

than in other groups. There was a significant association 

between period of life and MC number. Mechlin et al did 

not see a statistically significant correlation between the age 

and the mean MC number.22

In the group given MC blocker, there was an increase in 

the number of subtubular and interstitial MCs in both testes 

in the prepubertal period, but a decrease in the number of 

MCs in both testes was observed in the pubertal and adult 

periods. This result indicates that, in cases of unilateral unde-

scended testes, the proliferation of MCs in both testes can be 

prevented with administration of a MC blocker. 

Several reports have associated an increased number of 

MCs with male infertility.23–25 In cases of idiopathic male 

infertility, Hashimoto et al26 and Nagai et al27 demonstrated 

increased MCs in the lamina propria of STs, and observed a 

rise in chondroitin sulfate-positive MCs. Hussein et al asso-

ciated abnormal spermatogenesis with increased numbers 

of MCs.28 Albrecht et al concluded that human peritubular 

cells are a novel model for investigating paracrine, including 

MC-initiated, interactions in the human testis that allows 

the study of fibrotic processes underlying male idiopathic 

infertility.29 

With the increase in the number and activation of MCs, 

mediators such as histamine, serotonin, and heparin present 

in the secretion granules, tryptase and chymase enzymes, 

and cytokines such as transforming growth factor beta, 

transforming growth factor alpha, interleukin-1, -3, -4, -6, 

-9, -13, and nerve growth factor lead to fibroblast prolifera-

tion and activation, capillary proliferation, and lymphocyte 

infiltration.30,31 Consequently, type 1 collagen synthesis 

increases and fibrosis develops. Adam et al demonstrated 

that MC tryptase stimulates production of decorin by human 

testicular peritubular cells. These authors suggested that 

one possible role of decorin in male infertility is to prevent 

growth factor signaling, and demonstrated that increases 

in testicular decorin found in male infertility are a conse-

quence of actions of MC-derived tryptase.32 On the basis 

of these data, it has been suggested that testicular MCs 

can be associated with male infertility.10 Damage to the 

interstitial and peritubular areas, STs, and germ cells of 

both testes can be prevented by blocking the proliferation 

and activation of MCs.

It is a fact that spermatogenetic activity decreases in 

undescended testes.30 In our study, the mean Johnsen scores 

for the undescended testes of the rats in Groups 2 and 3 were 

lower than those in the control group. Although the mean 

Johnsen scores for undescended testes of the rats in Group 3 

were higher than those in Group 2, the differences were not 

statistically significant. Furthermore, a strong negative cor-

relation was observed between the numbers of interstitial 

and subtubular MCs and Johnsen scores of adult rats not 

given MC blocker. 

It has been claimed that these autoimmune reactions 

in the UDT also affect the contralateral descended testis.33 

In cases of unilateral undescended testes, spermatogenetic 

activity of the contralateral descended testis is often abnor-

mal.33 In a similar clinical study performed by Huff et al it 

was demonstrated that the defect in the transformation of 

spermatogonia into primary spermatocytes during the pre-

pubertal period leads to a decrease in the population of germ 

cells in the descended testis.34 Similarly, in our experimental 

study, we observed that spermatogenetic activity of the 

descended testes in the group not given MC blocker perma-

nently decreased after the prepubertal period. However, the 

spermatogenesis of the descended testes in the group given 

MC blocker remained stable in all periods. In our study, we 

found the numbers of interstitial and subtubular MCs in the 

contralateral descended testes in the group given MC blocker 

to be significantly higher than those in the control group. 

Increasing MC number may be responsible for affecting the 
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contralateral testis. We also observed that the number of 

interstitial and subtubular MCs in the contralateral descended 

testes in rats given MC blocker decreased starting from the 

prepubertal period. In cases of unilateral undescended testes, 

contralateral descended testis function may be protected 

with use of a MC blocker before and after orchidopexy, thus 

fertility potential can be saved.

It has been reported that the ST diameters of unilateral 

undescended testes in adult rats decrease when compared 

with those of the descended testes and control group.35,36 In 

our study, it was also observed that the ST diameters of the 

undescended testes decreased in the prepubertal, pubertal, 

and adult periods. The mean ST diameters of the undescended 

testes in rats given MC blocker were greater than in those 

rats not given MC blocker. 

The thickening in the ST basement membrane in the UDT 

has been reported to begin in the prepubertal period.37 Kerr et 

al created undescended testes in rats and observed thickening 

in the ST basement membranes of the undescended testes 

after a 7-day period.38 Biopsies of infertile male testes have 

revealed conformity between the fibrous thickening on the 

wall of the ST and an increase in the number of active MCs.10 

In the current study, thickening starting from the prepubertal 

period was observed in the ST basement membranes of the 

undescended testes in rats not given MC blocker. Further-

more, it was observed that the ST basement membrane 

thickness had a very strong positive correlation with the 

number of interstitial MCs and a strong positive correlation 

with the number of subtubular MCs. There was also a strong 

correlation between the number of interstitial MCs in the 

undescended testes and fibrosis. Mechlin et al found that the 

number of MCs are inversely correlated with fibrosis.22 This 

is in contrast to what has been described elsewhere in human 

infertile adult males: in adult testes, MCs are associated with 

peritubular fibrosis, atrophy, and infertility.9,10,39–41

Conclusion 
In unilateral undescended testes, the numbers of MCs in the 

interstitial and subtubular areas are increased. Fibrosis devel-

ops in the ST basement membranes and interstitial areas, and 

spermatogenesis deteriorates. A MC blocker may be used 

to prevent the inflammatory and fibrotic process before and 

after surgical treatment. 

In cases of unilateral undescended testes, spermatoge-

netic activity of the contralateral descended testis is also 

affected. In the current study, it was shown that the inflam-

matory and fibrotic process may develop due to the increase 

in the number of MCs in the contralateral descended testis. 

In  unilateral undescended testes, it has also been thought that 

the fertility potential of the contralateral descended testis 

may be protected by the administration of MC blocker treat-

ment. However, further clinical studies are needed to assess 

efficacy, safety, and optimal dosage.
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