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In this study, endocrine disorders in the testes and adrenal glands of experimental animals with true cryptorchidism
and after orchidopexy were determined. The identification the succinate dehydrogenase, glucose-6-phosphatase, and
adenosine triphosphatase in the tissue of dystopic and orthotopic testes of animals was the aim of this research. The
methods of enzyme detection by Nakhlas, Walker, Walker-Zeligmman, and Vakhstein-Maizel were used. The research
revealed morphological changes in the testes of experimental and control groups, namely: depletion of germ cells,
thickening of the basal membrane of seminiferous tubules, compact arrangement of seminiferous tubules in the testes of
animals with cryptorchidism — and less pronounced changes in the testicular tissue of control group animals: germ cells
at various stages of development clearly covered the walls of seminiferous tubules. SDH activity in the dystopic testis was
lower than in the non-descended testis. Also, SDH activity in Sertoli cells and the vascular wall of tubules was lower than
in the testes of control animals. That is, in the orthotopic testis, SDH activity is significantly lower than in the dystopic
one. The study also showed that in germ cells, vascular walls, and Leydig cells of the dystopic testis, NAD dehydrogenase
activity is higher than in the contralateral testis. Glucose-6-phosphatase activity was observed as clusters of brown color
in all structures of the testes in both groups. It was proven that in cryptorchidism, the activity of this enzyme was higher
in the dystopic testis than in the non-descended one.

During the study, it was proven that the adrenal glands also underwent morphological changes, namely: the fascicular
zone narrowed and the reticular zone expanded, cells were compactly and disorderly arranged, and the capsule was
thickened. In cryptorchidism, SDH activity was higher in the reticular zone than in the medullary zone. NAD-oxidized
dehydrogenase increased evenly in all zones of the adrenal glands in the norm, but was less pronounced in cryptorchidism.
Glucose-6-phosphatase activity increased in cryptorchidism, while SDH and ATPase activities decreased.

The process of moving the testis from the abdominal space to the scrotum was accompanied by a discorrelation of
the activity of the zones of the adrenal glands’ cortex, which occurred unevenly in the structures of the adrenal glands.
As the study showed, the increased activity of enzymes is the result of the reaction of the sex glands and adrenal glands
to the stimulating effect of gonadotropins and corticotropins producing by the anterior pituitary. It can be assumed that
in this disease, enzymes in tissues are not eliminated by the body, and their accumulation indicates the extinction of the
functional activity of organs, which may lead to the malignant transformation of the testes and adrenal glands in the
future.
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Ounena Hlapanoga. I'icToxiMiuHa XapaKTepuCTUKA HAJHMPHUKIB Ta SIEYOK y pa3i KpUNTOPXi3My

YV yiti pobomi suznaueni eHOOKPUHHI NOPYUIEHHS! 8 IEUKAX | HAOHUPHUKAX eKCRePUMEHMATIbHUX MEAPUH 31 CNPABIHCHIM
Kpunmopxizmom i nicist opxioonexcii. Memow yboeo 00cniodcens: 6Y10 GUABNIEHHS CYKYUHAMOe2IOp02eHA3U, OK030-
6-pocchamasu, adenosunmpugpocpamazu 6 MKAHUHI OUCMONHUX | OPMOMONIYHUX s€4oK meapun. Ilpu yvomy
BUKOPUCTOBYBANUCS MemOoOu suseieHHs pepmenmie 3a Haxnacom, Banvkepom, Yoxepom-3eniemanom i Baxwmeiinom-
Meiizenem. ¥ pesynomami npogedenux 00cioxHceHsb 8usagieri Mop@ono2iuni 3MiHU Y ACYKAX MEAPUH eKCNePUMEHMATbHOL
i KouwmponvHoi epyn, a came: 30iOHeHICMb HA cMamesi KAIMuHU, NOMOBUJeHICMb 0A3anbHOI MeMOpanu Cim SHUx
KaHanvyie, KOMNAKMHICMb POZMAULYBAHHS CIM STHUX KAHANbYIG Y AECUKAX MEAPUH 3 KDUNMOPXIZMOM | MEHW BUPAICEHT
3MIHU MKAHUHU AEYOK Y MEAPUH KOHMPOAbHOI 2pynu: cmameegi KAIMmUuHU Ha PI3HUX CIMYNEHAX PO36UMKY ACHO 6KPUSAIU
cminku cim’anux kananvyie. Axkmusnicmo CHI"y oucmonnomy sA€4Ky 6USHAYANACA HUJICHE, HINC Y HEONYUWEHOMY SIEUKY.
Taxoore CIT-akmusnicme y kaimunax Cepmoni i cyOUHHI CMIHYI KAHATbYIE OYIA HUNCUOIO, HIJC ) AEUKAX KOHMPOTbHUX
meapun. Toomo 6 opmomoniunomy aecuxy akmusticms CII 3nHauno Hudcya, Hise y oucmontomy. JJocuiodiceH s maKoxtc
NnoKa3anu, wo y cmamesux Kiimunax, CyoOuHnit cminyi ma xaimunax Jletidiea oucmonnozo sicuxka HAJ/[-0eziopoeenaszna
AKMUBHICMb U A, HIJIC Y KOHMpLamepanrbHomy sacuky. I okoso-6-gpocpamasna akmugnicmo 6uaeisiacs y uenaoi 2pom
KOPUYHEB020 KONbOPY 8 YCiX CMPYKmMypax a€4ok obox epyn. JJosedeno, wjo y pasi Kpunmopxizmy 6 OUCONHOMY SAE€UKY
AKMUBHICMb Yb0o2o epmenmy 6y1a 8Ua, HIdNC Y HEONYUJCHOM) SEUKY.

Y npoyeci docnioacennsn 0ogedeno, w0 HAOHUPKOBI 371031 MAKON*C MAU MOPGHONOSIYHI 3MIHU, 4 came: 38YIHCY8AIAC
NYYK08a i pO3UIUPIOBANLACH CINYUACTA 30HU KOPU HAOHUPHUKIG, KIIMUHU PO3MILY8ANUCA KOMNAKMHO | Oe31adHo, Kancyna
oyna nomoswenor. Y pasi kpunmopxizmy CHI-axmusHicmv 6intbul 8UCOKA CROCMEPIeAach ¥ Cimyacmii 30Hi, HidC Y
kybouxosii. HAJ/[-oxucnena deciopoecenasa niosuuyyeanacs pieHOMIpHO 8 YCix 30HAX HAOHUPHUKIE Y HOPMI, ajle MeHule
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NPOABNANACH Y paA3i Kpunmopxiamy. Akmusnicms enoxo3u-6-gpocghamasu y pasi kpunmopxizmy nocunoganacs, CJI ma

ATD-asna akmusHicmb 3HUIICYBATUC.

Ilpoyec nepemiwjenns seuxa i3 3A0YEPeBUHHO2O NPOCHOPY 8 KAIUMKY CYNPOBOON’CYBABCA OUCKOPETAYIEND
aKmMueHicmi 30H KOpU HAOHUPKOBUX 3103, WO 8i00Y10Cs HePIBHOMIDHO )y CMPYKMYypax HAOHUpHuKie. Ak nokasano
nposedene 00CIOHCeHHs, NIOBULeHHS AKMUBHOCNT eH3UMIB € Pe3YIbIMAmOoM Peakyii cmameux 34103 i HAOHUPHUKIE HA
CIMUMYTIIOIOYUTL BNIUE 20HAOOMPONIHIE [ KOPMUKOMPONIHIS, SIKI NPOOYKYIOMbCsL NEPEOHbOI0 YaACmKow 2inogiza. Moxcha
NPUNYCMUmu, wo npu ybOMy 30X60PIOBAHHI hepmenmu 68 MKAHUHAX He GUB0OAMbCS OPSAHIZMOM, A IX HAKONUYEHHS
C8I0UUMb NPO 32ACAHHA (DYHKYIOHANLHOI AKMUBHOCMI OP2AHi8, W0 8 MAOYMHbOMY MOJiCe NPU38ecmu 00 310AKICHO20

nepepoodceHHs ACUOK Ma HAOHUPHUKIG.

Kniouogi cnosa: scuxo, naonupnuk, HAJ/[-oeziopocenasa, C/[I -akmusnicmo, 2nioko30-6-pocpamasa, Kpunmopxizm.

Introduction. In recent literature, reliable data
have emerged indicating the significance of endo-
crine disorders in the pathogenesis of cryptorchidism
[1, p. 167-168; 3, p. 57-58; 4, p. 185—-187]. During
the disruption of testicular migration from the abdom-
inal cavity to the scrotum, the functional and mor-
phological changes are occurred in the adrenal glands
as an additional source of androgens and an organ
that ensures the body’s protective-adaptive reactions.
Currently, close functional relationships between the
sex glands and adrenal glands have been identified
[2, p. 410-412; 5, p. 125-127]. However, studies on
adrenal glands have been conducted more frequently
under conditions of castration or with the aging-re-
lated decline in sexual functions [7, p. 195-198].
Contradictory data on the functioning of the ster-
oid-producing system in pathological conditions of
the gonads, the lack of a unified interpretation of the
mechanism of interaction between the adrenal glands
and gonads, and the compensatory mechanism of
the adrenal cortex, as well as disturbances in steroid
balance during testicular retention, necessitated the
conduct of this study [6, p. 101-102; 8, p. 130-132].

The aim of our research is the identification the
succinate dehydrogenase, glucose-6-phosphatase,
and adenosine triphosphatase in the tissue of testes
and adrenal glands of animals with true cryptorchid-
ism and after orchidopexy.

Materials and methods. The study was con-
ducted on the adrenal glands of 15 dogs with true
cryptorchidism and 12 dogs after orchidopexy. The
age of the animals ranged from 2 to 4 years. The
control group consisted of 10 animals of the same
age. From experimental and control groups of ani-
mals, testes and adrenal glands were removed to cre-
ate histological specimens stained with hematoxylin
and eosin. Additionally, histochemical methods were
used to stain enzymes and lipids for the detection
succinate dehydrogenase by Nakhlas, Walker, nic-
otinamide adenine dinucleotide by Nakhlas, Walk-
er-Zeligman, glucose-6-phosphatase, and adenosine
triphosphatase by Vakhstein-Maizel.

The research was conducted in accordance with
the requirements for handling experimental animals,

namely the Law of Ukraine “On the Protection of
Animals from Cruelty”, and the Order of the Min-
istry of Education and Science, Youth and Sports of
Ukraine Ne 249 dated 01.03.2012 “On Approval of
the Procedure for conducting research, experiments
on animals by scientific institutions”.

Results and Discussion. During the observation
of sections stained with hematoxylin and eosin, it was
found that in cryptorchidism, the ducts in the dys-
topic testis are most often arranged more compactly,
creating the impression of their greater quantity. The
wall of the tubule is depleted of germ cells. Their
membranes are thickened, and only spermatogonia
with shrunken compact nuclei are present. Fibrous
substance in the form of a dendrite was found in the
place of spermatocytes and spermatozoa. There is an
increased number of Leydig cells, but their nuclei are
mostly shrunken.

In the orthotopic testis, the tubules are arranged
less compactly, winding, and irregular in shape. The
wall is densely covered with rows of immature germ
cells, their order is somewhat disturbed, and they are
condensed. Spermatozoa are often found in the center
of the tubules. Individual tubules with thin walls con-
taining only a row of spermatogonia with a shrunken
nucleus were encountered.

In the testes of the control group of dogs, SDH
activity in germ cells appeared as blue formazan
grains in large quantities, especially in the center of
the tubule, in spermatogonia, and in Sertoli cells. The
grains were located in the cytoplasm of cells around
the nucleus. In the interstitial spaces, SDH activity
was much lower. Leydig cell grains were more than
in germ cells. In Sertoli cells, SDH activity is so high
that it forms clusters resembling “cherries”.

In the dystopic testis, SDH activity is lower than
normal, and formazan grains are localized in sper-
matogonia and Leydig cells. SDH activity in Sertoli
cells and the vascular wall of the tubules is reduced.

In the orthotopic testis, SDH activity is signifi-
cantly higher than in the dystopic and normal testis,
especially in Leydig cells and mature germ cells.

NAD dehydrogenase activity in the testes of con-
trol animals manifested as blue grains locating in all
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layers of germ cells lining the tubules. Larger grains
were deposited in spermatogonia and Sertoli cells.
The enzyme activity is lower in more mature germ
cells and connective tissue.

In the dystopic testis, NAD dehydrogenase activ-
ity is higher than normal and in the contralateral testis.
It is particularly high in immature second-order germ
cells. High activity is observed in the vessels and Ley-
dig cells. In the orthotopic testis, overall activity is
much higher than normal but lower than in the dys-
topic testis. Enhanced activity is observed in Leydig
and Sertoli cells. NADH dehydrogenase activity in a
normal testis is expressed as large blue grains, mainly
in Leydig cells and spermatogonia, as well as in Ser-
toli cells and the lamellar connective tissue surround-
ing the seminiferous tubules. In dystopic and ortho-
topic testes, there is a significant increase in activity in
spermatogonia, Sertoli cells, and Leydig cells.

In control testes, glucose-6-phosphatase activity
is manifested as clusters composed of small brown-
colored granules. Overall enzyme activity is low,
mainly localized in mature cells in the center of the
seminiferous tubules, Sertoli cells, and Leydig cells.

In cryptorchidism, glucose-6-phosphatase activ-
ity is higher than normal in the dystopic testis but
lower than in the orthotopic testis. Its distribution
changes, primarily in spermatogonia and first-order
spermatocytes.

In the orthotopic testis, glucose-6-phosphatase
activity is significantly increased compared to dys-
topic and normal testes, especially in first-order sper-
matocytes; activity is normal in Leydig cells.

Adenosine triphosphatase activity, manifested as
brown and black granules, in normal testes is slightly
more abundant in Leydig cells and very high in the
lamellar connective tissue around the tubules.

In undescended testes, ATPase activity is lower
than normal. Adenosine diphosphatase activity in nor-
mal testes is much lower than ATPase activity. Individ-
ual brown-colored grains are evenly distributed in the
cytoplasm of germ cells. Higher activity is observed
in Leydig cells and the vascular wall. In retained and
orthotopic testes, ADPase activity is very high, exceed-
ing normal levels, primarily in Leydig cells.

In control testes, lipids are present as small
orange-colored droplets located in the cytoplasm of
germ cells, including spermatogonia and first- and
second-order spermatids. The quantity of lipids in
these cells is small. Lipids are particularly evident in
the cytoplasm of Leydig cells. In retained and ortho-
topic testes, the lipid content in Leydig cells is low.

Thus, the activity of NAD, NADH-glucose-6-
phosphatase, ADP increases in cryptorchidism in

both dystopic and orthotopic testes. SDH, ATP, and
ADPase activity is reduced.

When studying the features of the adrenal cor-
tex structure in cryptorchidism compared to normal,
it was found that the nuclei of adrenal cortex cells
are wrinkled, stained intensely blue, protein-de-
pleted, especially in the fascicular and reticular
zones. The cell structure is disrupted. The fascicular
zone is somewhat narrowed, and the reticular zone
is expanded. The adrenal capsule is thickened. The
cytoplasm of the glomerular zone is protein-depleted,
and cells adjacent to the glomerular zone are densely
and irregularly arranged. Adenomas were often found
in the capsule and fascicular zone.

In the normal state, SDH activity was highest in
the reticular zone and lowest in the glomerular zone.
In cryptorchidism, SDH activity increased in the
reticular and glomerular zones, while decreasing in
the fascicular zone. Thus, there was a discrepancy in
the activity of the zones of the adrenal cortex.

The activity of NAD oxidized dehydrogenase is
much lower in normal conditions than SDH. In cryp-
torchidism, NAD oxidized dehydrogenase activity
increased uniformly. The highest activity among the
enzymes examined was exhibited by NAD dehydro-
genase. In normal conditions, its highest activity was
found in the glomerular zone.

In cryptorchidism, NAD dehydrogenase activ-
ity decreased in all zones. However, there was an
increase in the activity of glucose-6-phosphatase,
ADP, and ATP, especially in the fascicular and retic-
ular zones.

Lipids in the form of orange-colored droplets
were deposited in all zones in control testes. High-
est amount lipids are deposited in glomerular zone,
lowest — in reticular zone, and middle amount — in
fascicular zone. In cryptorchidism, amount lipids in
reticular zone was low.

Conclusion. The movement of the testis from the
abdominal space to the scrotum results in partial acti-
vation of adrenal gland function. However, it does
not lead to significant morphological disturbances
observed during organ’s development under the
influence of hormonal imbalances in cryptorchidism.

In the context of testicular displacement, changes
in enzymatic activity are noted not only in the dys-
topic and orthotopic testes but also in the adrenal
glands. The changes in the adrenal glands are une-
ven and show a discrepancy in the activity of differ-
ent zones. The increased enzyme activity is likely a
response of the target organ to the stimulating influ-
ence from the anterior pituitary, which produces gon-
adotropins and corticotropins.
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It is suggested that the elevated enzyme levels are In conclusion, the study suggests that the process
a result of unknown mechanisms, and the enzymes  of testicular movement and the associated enzymatic
in the tissues are not effectively utilized. The high  changes, not only in the testes but also in the adre-
enzyme content may not necessarily indicate high  nal glands, may have implications for the long-term
functional activity of the organ. The accumulation of  health of these organs. The accumulation of active
active enzymes in the tissues of target organs could enzymes could be a marker of abnormal cellular
potentially lead to the development of dysplasia or  processes and may contribute to the development of
malignant transformation in the future. pathological conditions.
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