MOP®ONO0rifa / MORPHOLOGY

DOI 10.29254/2077-4214-2022-3-166-364-370

UDC 611. 631:616

Hrytsuliak B. V., Hrytsuliak V. B., Hlodan O. Y., Ivasiuk I. Y., Mykytyn T. V., Sluchyk . Y.
FEATURES OF HEMODYNAMICS IN THE TESTICLES AND SPERMATOGENESIS

IN BRONCHIAL ASTHMA
Vasyl Stefanyk Precarpathian National University (lvano-Frankivsk, Ukraine)
bohdan.hrytsuliak@pnu.edu.ua

Bronchial asthma, a chronic recurrent disease of the respiratory organs and, first of all, the bronchi, is caused by
specific factors. They lead to swelling of the mucous membrane, hypersecretion, and, subsequently, their obstruction
with the development of pneumosclerosis. Such changes are diagnosed both in boys and in men of different ages.
But the impact of long-term hypoxia in the body on spermatogenesis in bronchial asthma remains understudied.
Features and nature of changes in spermatogenesis were conducted in 15 infertile men aged 22-35 years with di-
agnosed bronchial asthma in the urological department of the Ivano-Frankivsk Regional Clinical Hospital. The pe-
culiarities of hemodynamics and structural and functional changes in the testicles and ejaculate of infertile men of
mature age with bronchial asthma were determined by using the methods of ultrasound scanning, color ultrasound
angiography, histology, morphometry, laboratory diagnosis of ejaculate, and statistics. It was found that under these
conditions, the volume of the testicles decreases to (15.30+1.45) cm3 against (19.60+0.70) cm3. The maximum blood
flow velocity in the testicular artery within the spermatic cord decreases to (13.9+0.7) cm/s against (19.0+1.5) cm/s
in men of the control group, and the average minimum blood flow velocity is (5.7+0.2) cm/s, versus (8.241.0) cm/s,
respectively. The volumetric blood flow in the testicular artery decreases to (8.340.7) ml/s against (16.5+1.2) ml/s in
control. The average linear velocity of blood flow in testicular veins decreases to (6.9+0.4) cm/s, and the volumetric
velocity of blood flow in them — to (5.940.1) ml/min against (8.0+ 0.2) cm/s in control. In testicular biopsies with this
pathology, the diameter of convoluted seminiferous tubules decreases to (160.8+5.3) um, against (190.6+5.4) um
in control. 1-2 layers of spermatogonia and spermatocytes are adjacent to the thickened own shell of convoluted
seminiferous tubules. In the ejaculate of men, the concentration of spermatozoa decreases to (25.30+4.60) million/
ml, against (73.5£3.60) million/ml. The number of spermatozoa with head pathology increases to (20.1843.50)%,
against (11.78+0.36)% in control and to (18.60+3.50)% against (9.06+0 .43)% — the number of spermatozoa with the
pathology of the central part of the flagellum. The testosterone level in the blood decreases to (330.50+10.70) ng/dL
against (780.30+21.40) ng/dL in men of the control group.
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Connection of the publication with planned re-
search works. The study was carried out following the
scientific work plan of Vasyl Stefanyk Precarpathian
National University and is part of the research work of
the Department of Human and Animal Anatomy and
Physiology “Actual Aspects of Andrology and Correc-
tion of Spermatogenesis” (state registration number
0119U103671).

Introduction. Bronchial asthma is a chronic recur-
rent disease of the respiratory organs, primarily of the
bronchi, caused by specific or non-specific factors that
lead to edema of the mucous membrane, hypersecre-
tion, and obstruction of the bronchi[1, 2, 3, 4]. The main
clinical sign of bronchial asthma is an attack of suffoca-
tion due to bronchospasm of varying duration and in the
chronic form — to obstructive bronchitis and pneumos-
clerosis [5, 6, 7].

According to the literature, bronchial asthma can be
diagnosed already in children (non-infectious-allergic
form), the development of which is caused by external
allergens, including household factors, food products,
and medicines [8, 9]. With age, there is an increased
sensitivity to viruses and bacteria, especially in those
people who often suffer from respiratory diseases (an
infectious-allergic form of bronchial asthma), which are
often diagnosed even in adulthood [10]. But the influ-
ence of hypoxia on spermatogenesis in bronchial asth-
ma in men of mature age remains poorly studied.

The aim of the study. To determine the features of
hemodynamics and structural and functional changes

in the testicles of men of various ages with diagnosed
bronchial asthma.

Object and research methods. Ultrasound scanning
and color ultrasound angiography of the testicles in 15
infertile men aged 22-35 years, who were diagnosed
with bronchial asthma (an infectious-allergic form of
moderate severity) in the anamnesis, were carried out
in the clinical diagnostic center using the Siemens Sono-
line G60S device (“Siemens AW, “Germany). The volume
of the testicles and the parameters of hemodynamics
were determined: 1) peak arterial blood flow velocity —
PV (cm/s), 2) diastolic blood flow velocity — DV (cm/s),
3) average blood flow velocity — AV (cm/s), 4) volume
blood flow — VF (I/min). In 7 biopsies of the testicles of
infertile men with this pathology, taken in the urology
department of the CNE “Regional Clinical Hospital of
the lvano-Frankivsk Regional Council,” the histostruc-
ture was examined, and in the ejaculate — the concen-
tration of spermatozoa, their morphological forms, and
motility according to generally accepted methods. The
enzyme immunoassay method using the analytical ana-
lyzer IMMULITE-2000 (Siemens Healthcare Diagnostics
Inc., USA) investigated testosterone concentration in
the blood. The statistical analysis of the obtained indi-
cators was carried out using the Statistica 10 software.
The Committee on Biomedical Ethics of Vasyl Stefanyk
Precarpathian National University did not find any
violations of moral and ethical norms during scientific
research (protocol No. 4, dated April 15, 2022). The
informed consent of each research participant was ob-
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tained for the conduct of the
study, as well as the collection
and processing of data.
Research results and their
discussion. According to ultra-
sound diagnostics, in infertile
men of mature age diagnosed

Table 1 - Indicators of testicular volume, interstitial endocrinocyte nuclei
and diameter of convoluted seminiferous tubules (M+m)

Object of study

Testicular volume

The volume of nuclei of
interstitial endocrinocytes

Diameter of convoluted
seminiferous tubules

cm?

(em’) (um’) (km)

Bronchial asthma 15,30+1,45 80,30%4,20 160,8+5,3
Control group 19,60+0,70 98,70+1,60 190,645,4

with chronic bronchial asthma,
the volume of the testicles decreases to
(15.30+1.45) cm3, against (19.60+0.70) cm?

Table 2 — Spermogram indicators of infertile men aged 22-35

years with bronchial asthma (Mim)

in men of the control group (table 1).

Color ultrasound angiography of the tes-
ticles under these conditions shows that the

average maximum velocity of blood flow in
the testicular artery within the spermatic

cord decreases to (13.90+0.7) cm/s, against
(19.0%£1.5) cm/ s in men of the control group

and the average minimum velocity of blood

flow — up to (5.740.2) cm/s, against (8.2+1.0)
cm/s, respectively. The volumetric blood

flow in the testicular artery decreases to
(8.3%0.7) ml/s against (16.5+1.2) ml/s in

control. The average linear velocity of blood
flow in testicular veins decreases to (6.9+0.4)

cm/s, and the volumetric velocity of blood
flow in them — to (5.9%0.1) Cytohistological

examination of testicular biopsies of 7 infer-
tile men with this pathology shows a signifi-

cant decrease in the diameter of convoluted
seminiferous tubules to (160.8+5.3) microns

Spermogram indicators Control group |Bronchial asthma
Concentration of spermatozoa (million/ml) 73,50+3,60 25,30+4,60
p<0,001
e e o | Tt | asosaso
b ofpaogialoms | 24308485 | somasseo
Head pathology (%) 1161%%8’536 20,18+3,50
el e P ot | o0
e e emedatepat | 328050 | haa0s10
Number of live spermatozoa (%) 7652%?3_{.)30 51,38+5,29
Number of immotile spermatozoa (%) 9&%%514 48,50£3,90
Number of motile spermatozoa (%) 76&2%?3_%20 41,50+2,80
Fertility index of Farris (units) 21F:)3<,1(1)(')(;;g,lg3 98,70+3,40

compared to (190.6+5.4) microns in control.

Their own membrane is thickened, and with signs of
hyalinosis, there is a reduction in the layers of cells of
the spermatogenic epithelium. Most convoluted semi-
niferous tubules have only 1-2 layers of cells, mainly
spermatogonia and spermatocytes. Laboratory studies
of the ejaculate of men with bronchial asthma indicate
significant disorders of spermatogenesis: a decrease in
the concentration of spermatozoa, an increase in the
number of pathological forms of spermatozoa, and a re-
duction in their mobility (table 2). The concentration of
testosterone in the blood decreases to (330.50+10.70)
ng/dL against (780.30+21.40) ng/dL in control.ml/min
against (8.0+ 0.2) cm/s in the control group.

According to the literature and our observations, it
was established that among the many etiopathogenetic
factors that provoke disorders of spermatogenic func-
tion, an important place is occupied by blood circula-
tion disorders in the testicles, which lead, among other
things, to hypoxia of its tissues [11]. They occur with
varicocele, and oblique inguinal hernias, the contents of
which press on the blood vessels of the spermatic cord,
as well as after domestic injuries of the portal vein and
surgical interventions in this area [12]. Hypoxia of the
tissues of various organs also occurs in diseases of the
respiratory organs [6, 8], but its influence on spermato-
genesis in bronchial asthma remained understudied.

The data obtained by us prove that with bronchial
asthma in infertile men of mature age, all indicators of
hemodynamics in the testes probably decrease with
their partial atrophy, which is manifested by a decrease
in volume to (15.30+1.45) cm? against (19.60+0.70) cm?
in men of the control group. We obtained important data
during the study of the ejaculate of men with bronchial
asthma, which indicate a decrease in the concentration

of spermatozoa, the number of live spermatozoa, and a
probable increase in the number of pathological forms
of spermatozoa, which led to the development of infer-
tility.

Conclusions.

1. In infertile men of mature age diagnosed with
moderate bronchial asthma, according to color ultra-
sound angiography, the average maximum blood flow
velocity in the testicular artery within the spermatic
cord decreases to (13.9+0.7) cm/s against ( 19.0+1.5)
cm/s. Their minimum blood flow speed is up to (5.7+0.2)
cm/s, against (8.2+1.0) cm/s, respectively. The volume
of the testicles decreases to (15.30£1.45) cm3, against
(19.60+0.70) cm3.

2. In testicular biopsies with this pathology in men,
the diameter of convoluted seminiferous tubules de-
creases to (160.8+5.3) um versus (190.6£5.4) um in the
control group. 1-2 layers of spermatogonia and sper-
matocytes are adjacent to the thickened own shell of
convoluted seminiferous tubules.

3. In the ejaculate of infertile men under these con-
ditions, the concentration of spermatozoa decreases
to (25.30+4.60) million/ml versus (73.5+3.60) million/
ml. The number of spermatozoa with head pathology
increases to (20.18+3.50)%, against (11.78+0.36)% in
control and to (18.60+3.50)% against (9.06+0) .43)% —
the number of spermatozoa with the pathology of the
main part of the flagellum. The testosterone level in
the blood decreases to (330.50+10.70) ng/dL against
(780.30%21.40) ng/dL in control.

Prospects for further research consist in the study
of structural and functional changes in the prostate of
men of various ages diagnosed with bronchial asthma.
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OCOB/INBOCTI TEMOAUHAMIKU B AEYKAX TA CNEPMATOTEHE3 NMPU BPOHXIAJIbHINA ACTMI

lpuuynsak b. B., lpuuynsak B. b., TopaH O. A., IBactok I. M., MUKUTUH T. B., Cnyumk I. n.

Pe3slome. MeTogamm ynbTpa3ByKOBOrO CKaHYyBaHHSA, KOJIbOPOBOI y/ibTpa3ByKoBoi aHriorpadii, ricronorii, mop-
domeTpii, nabopaTopHOT AiarHOCTUKM eAKYAATY i CTaTUCTUKM BU3HAUYNAN OCOBAMBOCTI reMoAMHaAMIKM Ta CTPYKTYp-
HO-YHKLiOHaNbHi 3MiHM B A€YKAX i €AKYNATI HENAiAHUX YONOBIKIB 3piforo BiKy, XBOPUX Ha GPOHXiaNbHY acTmy.
3acTocyBaBLUM METOZ, YNbTPa3BYKOBOIro CKaHyBaHHA Ta KONbOPOBY Y/IbTPA3BYKOBY aHriorpadito A€YOK BM3HAYaIU
06’eM AEYOK Ta TaKi MOKA3HUKM reMogMHaMIKM AK MiKOBY LUBUAKICTb apTepia/ibHOTrO KPOBOTOKY, A4iaCTONIYHY WBUA-
KiCTb KPOBOTOKY, CepefHo WBUAKICTb KPOBOTOKY Ta 06’EMHUIN KPOBOTOK Y 15-M HEnMiAHUX YO10BIKIB 3pifioro BiKy
npwv AiarHoCToBaHiM 6poHxianbHil actmi. B yponoriuHomy BigaineHHi KHIM «O6nacHa KniHivHa nikapHsa IBaHo-PpaK-
KiBCbKOi 0bnacHoi pagm» y 7 bionTaTax A€YOK NpWU AaHil NaTONOFii JOCNIANAN TICTOCTPYKTYPY AEYOK, a B eAKyNA-
Ti — KOHLEHTpaUjlo cnepmaTtos30iais, ix mopdonoriyHi Gopmu Ta pyxIMBiCTb 3a 3ara/ibHONMPUNAHATUMU METOAAMM.
KOHUEeHTpaL,ito TECTOCTEPOHY B KPOBi A0CNIANAN iIMYyHO-DEPMEHTHUM METOA0M 33 AONOMOTOK aHaMITUYHOTO aHa-
nizatopa IMMULITE—2000 (Siemens Healthcare Diagnostics Inc., CLLIA). BctaHOB/IEHO, LLIO 3@ LMX YMOB 3MEHLLYETHCA
0o (15,30+1,45) cm® npotu (19,60+0,70) cm® 06’em sie4oK. MaKcMMabHa LWBUAKICTb KPOBOTOKY B AEUYKOBIl apTepii B
MeKax CiM’AHOro KaHaTMKa 3HMMKYeTbea Ao (13,9+0,7) cm/c npotu (19,0£1,5) cm/c y 40N0BIKIB KOHTPONLHOT Fpynu,
a cepegHs MiHiManbHa WBMAKICTL KPOBOTOKY — A0 (5,7+0,2) cm/c, npoTn (8,2+1,0) cm/c BignosiaHo. O6’emHnin
KPOBOTOK B AIEYKOBIN apTepii 3HMKyeTbea 1o (8,310,7) mn/c npotu (16,5+1,2) mn/c y KoHTponi. CepeaHs niHiinHa
LBUAKICTb KPOBOTOKY B AEYKOBUX BEHAX 3HUXKYETbCA A0 (6,910,4) cm/c, a 06’eMHa LWBUAKICTb KPOBOTOKY B HUX —
0o (5,910,1) mn/xs npotu (8,0£0,2) cm/c y KoHTpoi. B 6ionTatax S€4oK Npu AaHii naTtonorii giameTp 3BUBUCTMX
cim’AHUX TpyBOoUOK 3meHWwyeTbeA Ao (160,8+5,3) mkm, npoTn (190,615,4) MKM y KOHTpOJi. [10 NOTOBLLEHOT BAACHOT
060/10HKM 3BUBUCTUX CiM’AHUX TPYOOUOK Npuaarael-2 Wwapu cnepmaToroHiit Ta cnepmaToLuTiB. B eakynsaTi YonoBsiKis
00 (25,30%4,60) maH/mn, npotu (73,5%3,60) MAH/MA 3HUKYETLCA KOHLEHTPaLLia cepmaTto3oiais. KinbKictb cnepma-
TO30i4iB 3 NaTosorielo rosoBkM 3pocTtae o (20,18+3,50)%, npotn (11,78+0,36)% y KoHTponi Ta go (18,60+3,50)%
npotn (9,06+0,43)% — KiNbKicTb CNepmaTo30iaiB 3 NaTO/NOrE0 OCHOBHOI YaCTUHU AXKIYTUKA. PiBeHb TECTOCTEPOHY B
KpoBi 3HMKYyeTbCA A0 (330,50+10,70) Hr/an, npoTtn (780,30%£21,40) Hr/An y YONOBIKIB KOHTPO/ILHOI FPyNMn.

KntouoBi cnoBa: Ae4YKo, remoanHamika, cnepmaToreHes, bpoHxiasibHa acTma.

FEATURES OF HEMODYNAMICS IN THE TESTICLES AND SPERMATOGENESIS IN BRONCHIAL ASTHMA

Hrytsuliak B. V., Hrytsuliak V. B., Hlodan O. Y., lvasiuk I. Y., Mykytyn T. V., Sluchyk I. Y.

Absract. The characteristics of hemodynamics and structural and functional changes in the testicles and
ejaculate of infertile men of mature age with bronchial asthma were studied. The methods of ultrasound scanning,
color ultrasound angiography, histology, morphometry, laboratory diagnosis of ejaculate and statistics were used.
Using the method of ultrasound scanning and color ultrasound angiography of the testicles, the volume of the
testicles and such hemodynamic parameters as peak arterial blood flow, diastolic blood flow, average blood flow
and volumetric blood flow were determined in 15 infertile men. In the urological department of the communal non-
commercial enterprise «Regional Clinical Hospital of the Ivano-Frankivsk Regional Council» the histostructure of
the testicles was examined in 7 testicular biopsies with this pathology, and the concentration of spermatozoa, their
morphological form and motility in the ejaculate according to the generally accepted method. The concentration
of testosterone in the blood was studied by enzyme immunoassay using an analytical analyzer IMMULITE-2000
(Siemens Healthcare Diagnostics Inc., CLUA). It was found that under these conditions, the volume of the testicles
decreases to (15.30+1.45) cm? against (19.60+0.70) cm?. The maximum blood flow velocity in the testicular artery
within the spermatic cord decreases to (13.9+0.7) cm/s against (19.0£1.5) cm/s in men of the control group, and
the average minimum blood flow velocity is to (5.7+0.2) cm/s, versus (8.2+1.0) cm/s, respectively. The volumetric
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blood flow in the testicular artery decreases to (8.3+0.7) ml/s against (16.5+1.2) ml/s in the control. The average
linear velocity of blood flow in the testicular veins decreases to (6.9+0.4) cm/s, and the volumetric blood flow
velocity in them to (5.9£0.1) ml/min against (8.0+ 0.2) cm/s in control. In testicular biopsies with this pathology, the
diameter of convoluted seminiferous tubules decreases to (160.8+5.3) um, against (190.6+5.4) um in the control.
1-2 layers of spermatogonia and spermatocytes are adjacent to the thickened own shell of convoluted seminiferous
tubules. The concentration of spermatozoa in the ejaculate of men decreases to (25.30%4.60) million/ml, against
(73.5£3.60) million/ml. The number of spermatozoa with pathology of the head increases to (20.18+3.50)%, against
(11.7840.36)% in the control, and the number of spermatozoa with pathology of the main part of the flagellum to
(18.60+3.50)% against (9.06+0.43)%. The level of testosterone in the blood decreases to (330.50+£10.70) ng/dL,
against (780.30+21.40) ng/dL in men of the control group.
Key words: testicle, hemodynamics, spermatogenesis, bronchial asthma.
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O0COB/INBOCTI TEMOAUHAMIKU B AEYKAX TA CNEPMATOTEHE3
NPU BPOHXIANIbHIA ACTMI

MpuKapnaTcbKuii HauioHaNbHUI YHiBepcuTeT imeHi Bacuna CredaHuKa
(m. IBaHO-PpaHKiBCbK, YKpaiHa)
bohdan.hrytsuliak@pnu.edu.ua

BpoHXianbHa acmma, AK XPOHiYHe peyudusytoye 3aX80pPHBAHHA OpP2aHie OUXAHHA i, Hacamneped, bpoHxis,
3ymossieHe creyugivHuUMu pakmopamu. BoHU npu3sodsame 00 HabpsAKy cau3080i 060/0HKU, 2inepcekpeyii ma e
nodanbuwomy ixHeol 06cmpyKUii 3 po38UMKOM NMHEBMOCKAePo3y. Taki 3mMiHU diaeHOCMYyrOMbCA AK Y XA0MYUKie, MaK
i 8 Yon08iKie pi3HO20 8iKYy. Ane 8rsug pi3HOMPUBAsOI 2iMOKCIT 8 Op2aHi3mi Ha criepmamozeHes npu 6PoHXiaAbHIl
acmmi 3aauwaemsca manodocnioreHum. Ocobausocmi i xapakmep 3miH 3 BOKy criepmamozeHe3y npoeenu y
15-mu HennidHUX 4Yo0n08iKie s8ikom 22-35 poKie 3 0ia2HOCMOBAHOK OPOHXIAALHOK ACMMOK, 8 YPOoso2iyHOMY
8i0dineHHi KHIM «O6sacHa KniHiYHa nikapHA leaHo-®paHKiecbKoi 0baacHoi padu». Memodamu yabmpa3eyKo8020
CKOQHYBAHHA, KO/1bOPOBOI Y1bmpa3syKosoi aHaioepadii, ezicmosnoeii, mopgomempii, nabopamopHoi diaeHocmuKu
eAaKynamy i cmamucmuKu 8U3HA4UAU 0cobaUB0CMI 2eMOOUHAMIKU Ma CMpPYKMypHO-hYHKUIOHAAbHI 3MiHU 8 AEYKAX
i eakynami HenniOHUX 4Y0n08iKi8 3pino20 8iKy, Xx80pux HA BPOHXIAALHY acmmy. BcmaHosneHo, wo 30 yux ymos
3meHwyemsocsa 00 (15,30+41,45) cm3 npomu (19,60+0,70) cm3 06’em Ae4ok. MakcumasibHA WEUOKICMb KpOBOMOKY 8
AeyKosil apmepii 8 Mexax CiM’AH020 KAHAMUKA 3HUXCYembca 00 (13,910,7) cm/c npomu (19,0£1,5) cm/c y yonosikie
KOHMPpPOsIbHOI epynu, a cepedHA MiHIManbHa weudKicmes Kposomoky — 0o (5,7+0,2) cm/c, npomu (8,2+1,0) cm/c
8i0nogidHo. O6’emHuli KPOBOMOK 8 AeuKosili apmepii 3HUXyembca 00 (8,310,7) ma/c npomu (16,5+1,2) mna/c y
KOHMponi. CepedHA NiHiliHa WeUdKicmb KpOBOMOKY 8 AEYKOBUX BEHAX 3HUMXCYEMbCA 00 (6,910,4) cm/c, a 06’emHa
weuodkicmo Kposomokry 8 Hux — 00 (5,940,1) ma/xe npomu (8,020,2) cm/c y KoHmponi. B 6ionmamax A€4oK npu OaHiti
namosioeii diamemp 38usucmux cim’aHuUx mpyb6o4YoK ameHwyemocs 00 (160,8+5,3) mkm, npomu (190,6+5,4) mkm y
KoHmposi. [lo nomosuweHoi 81acHoi 060710HKU 38UBUCMUX CiM’AHUX MpPYybOYOK npuns2ael—2 wapu crepmamo2oHil
ma cnepmamouyumis. B eaxyaami yonosikie 0o (25,30+4,60) maH/mn, npomu (73,5+3,60) MAH/MA 3HUXYEMbCA
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KOHUeHmpauyia cnepmamo3oidis. Kinbkicme criepmamo30idie 3 namosoeieto 20a108Ku 3pocmae 0o (20,18+3,50)%,
npomu (11,78+0,36)% y koHmponi ma 0o (18,60+3,50)% npomu (9,06+0,43)% — KinbKicms criepmamo3oidie 3
1amoso2ieto OCHOBHOI YACMUHU OXcymuKa. PiseHb mecmocmepoHy 8 Kposi 3HUXyemoca 0o (330,50+10,70) He/
0n, npomu (780,30+21,40) H2/0n y 40108iKi8 KOHMPOLHOI 2pynu.

Kntouoei cnoea: Ae4Ko, 2eMOOUHAMIKA, ciepmamozeHe3, bpoHXxianbHa acmma.

38’A30K ny6niKauii 3 nnaHOBMMM HAyKOBO-AOCNig-
HUMK poboTtamu. [locnigKeHHA BMKOHaHe BiAnoBigHO
[0 NAaHy HayKoBoi poboTu MprKapnaTCbKOro HawljioHa N b-
HOro yHiBepcuTeTy imeHi Bacuna CtedaHumKa i € YaCcTMHOWO
HayKoBO-A0CNigHOI poboTH Kadeapu aHaTomii | dizionorii
JIFOAMHM Ta TBAPUH «AKTyasibHi acNeKTW aHAPOOrii Ta KO-
peKLii cnepmatoreHesy» (HoOmep AepyKaBHOI peecTpaLii
0119U103671).

Bcryn. BpoHxianbHa acTma — XpOHiYHe peuunanByloye
3aXBOPIOBAHHA OpPraHiB AMXaHHsA, Hacamnepes, 6poHxis,
3ymoB/ieHe cneundiyHMMmmn abo HecrneundiyHMmmM hakTo-
pamu, aKi NpU3BoAATb A0 HAbPAKY C/IM30BOI 0OONOHKM,
rinepcekpedii Ta obcTpyKuii 6poHxis [1, 2, 3, 4]. OcHo-
BHOO K/IHIYHOIO O3HaKOK BPOHXianbHOI acTMK € Mpu-
CTyN 3aZlyx1 BHaC/igoK 6poHX0CNasmy pi3HOT TPMBAIOCTI,
a NpU XPOHIiYHiN dopmi — L0 06CTPYKTUBHOTO BPOHXITY Ta
nHeBmocKneposy [5, 6, 7].

3a JaHuMK niTepaTypu BpoHxiasibHa acTma MoKe
[AiarHOCTyBaTUCA BXKe Yy AiTel (HeiHbeKujiiHO-anepriyHa
¢dopma), pO3BUTOK AKOI 3yMOB/IEHMI 30BHIWIHIMK anep-
reHamu, B TOMy Ymcai Nob6yToOBUMM YNHHUKAMM, NPOAYK-
TaMM XapyyBaHHs, Nikamu [8, 9]. 3 Bikom cnocTepiraeTbca
nigBuLLLEHa YyTAUBICTb 40 BipyciB i 6akTepii, ocobavso
y TUX NIOAEN, AKi YacTo XBOPIitOTb PecnipaTopHUMM XBO-
pobamu (iHbeKuiHo-aneprivHa ¢dopma BpoHXiaNbHOI
acTMM), AIKi YacTo AiarHocTytoTbea i B 3pinomy Biui [10].
Ane BNAMB riNOKcii Ha cnepmaToreHes nNpu HpoHxianbHin
ACTMi Y YONOBIKIB 3PiN0ro BiKy 3a/MLWAETLCA ManogoCi-
OXKEHUM.

MeTta pocnigeHHA. BusHauntu ocobnmsocti remo-
OWNHAMIKM Ta CTPYKTYPHO-PYHKLiOHAbHI 3MiHWU B A€YKax
YO/N0BIKIB PI3HOrO BiKY 3 A4iarHOCTOBAHOK BPOHXiaIbHOO
acTmolo.

O6’ekT i meToAM AOCNipKeHHA. YNbTpa3ByKoBe
CKaHYBaHHA Ta KO/IbOPOBY Y/IbTPA3BYKOBY aHriorpadito
AEYOK Y 15-Tm HennigHWx 4YonosikiB Bikom 22—35 poKiB,
Yy AKMX B aHamHesi AjarHocToBaHO 6poHXianbHYy acTmy
(iHpeKuiMHo-aneprivHa ¢opma cepegHbOi BaXKKOCTI),
NPOBENN B KANiHIKO-A4iarHOCTUMHOMY LEHTPi Ha anaparTi
Siemens Sonoline G60S («Siemens AW», HimeuuunHa).
Bu3HavanmM ob6’eM AEYOK Ta MOKA3HWKM raMoAMHaAMIKK
B HMx: 1) nikoBy WBKMAKICTb apTepiasbHOrO KPOBOTOKY —
LN (cm/c), 2) piactoniyHy WBKMAKICTb KposBoToKy — LU,
(cm/c), 3) cepeaHto wBKMAKicTb KposoTtoky — CLU (cm/c),
4) 06’emHuin KposoTok — OK (n/xB). B 7-mu 6GionTartax
AEYOK HenigHMX YONOBIKIB NpKM AaHil natosorii, 3abpa-
HWUX B yponoriyHomy BigaineHHi KHIM «O6nacHa KAiHivYHa
nikapHs IBaHOo-PpaHKiBCbKOI 061acHOI paan», 4ocnianam
riCTOCTPYKTYPY, @ B €AKYNATI — KOHLLEHTPaLLito crnepmaro-
30igiB, ix mopdonoriyHi popmu Ta pyxamBicTb 3a 3aranb-
HOMPUNHATUMU MeToZaMM. KOHLEHTpaLio TecTocTepo-
HY B KPOBIi JOCNIAMAN IMyHO-PEPMEHTHUM MEeTOAO0M 3a
L0MOMOrok aHaNiTUYHOro aHanizatopa IMMULITE-2000
(Siemens Healthcare Diagnostics Inc., CLUA). Ctatuctuny-
HWI aHanNi3 OTPUMAHWUX MOKA3HUKIB NPOBOAW/IM 3 BUKO-
pUCTaHHAM nporpamHoro 3abesneyeHHs Statistica 10.
Komicieto 3 nutaHb 6iomeamyHoi eTnkKM MpuKapnaTcbKo-
ro HauioHasbHOTro yHiBepcuTeTy imeHi Bacunsa CredaHu-

Ka NopyLleHb MOPaNbHO-ETUYHUX HOPM MpPU NPOBeAeH-
Hi HayKOBO-AOCAiAHOI pobOTU He BUABAEHO (MPOTOKON
Ne4 Big 15.04.2022 p.). Ha npoBeAeHHs A0OCNIAMEHHS, a
TaKOX 36ip Ta 06p0obKyY AaHMx Byno oTpMmaHo iHpopmo-
BaHY 3roZly KOXHOrMO YYaCHUKA AOCi AXKEHHS.

Pe3ynbTaTv gocnigyKeHHs Ta ix 06roBopeHHs. 3a aa-
HUMW YIbTPA3BYKOBOI AiarHOCTUKM Y HENAigHMX YONOBI-
KiB 3pinoro BiKy 3 ZiarHOCTOBAHO XPOHiYHO BpOoHXianb-
HO0 acTMOto 06’em AIEHOK 3MeHLyeTbes Ao (15,30+1,45)
cm®, npotn (19,60+0,70) cm® y 4ONOBIKIB KOHTPO/bHOI
rpynu (taén. 1).

KonbopoBa ynbTpa3ByKoBa aHriorpadina A€4oK 3a umx
YMOB CBig4uTb, WO cCepefHA MaKCMMasibHA LIBUAKICTb
KPOBOTOKY B AEYKOBIN apTepii B MeXax CiM'AHOro KaHa-
TUKa 3HMKYETbCA A0 (13,90+0,7) cm/c, npotu (19,0+1,5)
CM/C y YO/IOBIKIB KOHTPONBHOI rpynu, a cepeaHa Mi-
HiMa/sbHa LWBUAKICTb KPOBOTOKY — mo (5,7+0,2) cm/c,
npotv (8,2%1,0) cm/c BianosigHo. O6’€eMHMIN KpPOBO-
TOK B AEYKOBI apTepii 3HMMKyeTbcA a0 (8,3+0,7) mn/c
npotn (16,5+1,2) mn/c y KoHTponi. CepegHs niHiliHa
LIBMAKICTb KPOBOTOKY B AEYKOBMUX BEHAX 3HUMKYETHCA 10
(6,9+0,4) cm/c, a 06’eMHa LWIBUAKICTb KPOBOTOKY B HUX —
0o (5,9+0,1) mn/xs npotv (8,0£0,2) cm/cC y KOHTPOAbHIM
rpyni.

LinTorictonoriyHe gocniayKeHHa 6ionTaTiB A€YOK 7-u
HenAiAHWX YONOBIKIB NPW AaHil naTonorii ceig4YMTL Npo
3HauyHe, A0 (160,8+5,3) MKM, 3MEHLUEHHA AiameTpy
3BMBUCTUX CiM'AHUX Tpybodok npotn (190,615,4) MKm
y KOHTpOAI. IxHA BnracHa 06010HKa NOTOBLLEHA, 3 O3Ha-
KaMW rianiHo3y, HadABHa peayKLifa WapiB KAITUH cnepma-
TOreHHoro enitenito. Jo 6inbWOoCTi 3BUBUCTUX CiM’AHUX
TPYOOUOK NPUNATAE TiNbKM 12 WapW KNITUH, NepeBaK-
HO CrnepmaToroHi Ta cnepmartouunTis. JlabopaTtopHi Ao-
CNiOYKEHHA eARYNATY YO/IOBIKiB, XBOPUX Ha BPOHXianbHY
acTMy, CBiAYaTb MPO 3HAYHI pPo3nasu CriepmaToreHesy:
3HUMKEHHA KOHLeHTpaLii cnepmaTo30iais, 36i1bleHHsA
KiZIbKOCTi naTosioriyHmMx GopmM CnepmaTtos0idiB Ta 3HU-
YKEHHA iXHboI pyxausocTi (Tabn. 2). KoHueHTpauis Tec-
TOCTEPOHY B KPOBIi 3HMMYETbCA A0 (330,50+10,70) Hr/an,
npotu (780,30+21,40) Hr/an y KOHTPOAI.

3a AaHUMU NiTepaTypu i HALWMMM CNOCTEPEKEHHAMM
BCTAHOB/IEHO, WO cepes 6araTbox eTionaToreHeTUYHUX
baKTopiB, AKi MPOBOKYKOTb PO313aAM CMEePMATOreHHOI
bYHKUi, BaxknBe MmicLe 3aMMaloTb NOPYLUEHHA KPOBO-
0biry B AeYKax, AKi Np13BOAATb, B TOMY YMCi, A0 FiNOKCii
Moro TKaHuH [11]. BOoHM matoTb micLe Npu BapuKoLEesne,
KOCUX MaxXBUHHWUX FPUXKaX, BMICT AKMX TUCHE HA KPOBO-
HOCHIi CyAMHM CiM'AHOrO KaHaTMKa, a TaKoXK nicna noby-
TOBMX TPAaBM OPraHiB KaIMTKM i onepaTMBHUX BTPyYaHb B
OaHin ginanui [12]. TinoKcia TKAHWMH Pi3HUX OpraHiB Mae
MicLe i Npy 3aXBOPHOBaHHAX OpraHiB AuMxaHHA [6, 8], ane
il BNAMB Ha cnepmaTtoreHes npu B6poHXianbHilM acTmi 3a-
NIVLWABCA MaNOAOCIAKEHUM.

OTpuMaHi HamKM JaHi 3acBigyyoTh, WO Npu HBPOHXi-
aNbHi acTMi y HeNNiZAHUX YONOBIKIB 3pisoro BiKy Biporia-
HO 3HMXKYHOTbCA YCi MOKA3HUKM reMOAMHAMIKN B AEYKAX
3 YACTKOBOIO iX aTpodi€lo, KA NPOABAAETLCA 3MEHLUEH-
HAM 06’emy a0 (15,30+1,45) cm® npoTn (19,60+0,70) cm?
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Y YONOBIKIB KOHTPO/MBHOI Fpynu. Ta6bnuua 1 — MNoKasHMKK 06’ emy AEYOK, Agep IHTePCTULLIMHMUX
Baxnmsi AaHi Hamu oTpuUMmaHi eHAOKPUHOUMUTIB i AlameTpy 3BUBUCTUX Cim’AHUX TPY6oUuoK (M+m)
I'Ipl/l. 'Q'OC”"C")KeHHl .eﬂKy}_-lf'Ty qo,_ 06'ekT 06’em apep iHTepcTuliiHux, [iameTp 3BUBUCTUX
NIOBIKiB NpW BpOHXiasbHIlN acTmi, OCAImKEHHS 06’em sicuka (cm?) €HO,0KPUHOLMTIB cim’aHux Tpy60ouoK
AKi CBiAYaTb NPO 3HUKEHHA KoH- | ACCTA (MKM?) (MKm)
UeHTPaui CMepmaTosoiiB, Kinb- | BpoHXianbha 15,30£1,45 80,30+4,20 160,8+5,3
KOCTi »KMBMX CMepmaTos30igis Ta 2LTM3

KoHTposbHa rpyna 19,60+0,70 98,70+1,60 190,615,4

BiporigHe 36inblUeHHA KiNbKOCTi

natonoriyHnx ¢opm cnepmaro-

30iAiB, WO NPU3BEN0 40 PO3BUTKY HenigaA.
BucHoBKMU.

Tabnuusa 2 — MoKasHMKK cnepmorpamm HenaigHUX YONOBIKIB
BiKom 22-35 pokiB npu 6poHxianbHi actmi (M+m)

X L. . X KoHTponbHa BpoHxianbHa
1. Y HennigHUx YonoBgikiB 3pinoro BiKy, B MokasHMKK cnepmorpamu rpyna acTma
AKX AJarHOCTOBAHO BpOHXiazbHy actmy ce- KoHueHTpauia cnepmatosoigis (MaH/mn) 73,5043,60 25,30%4,60
peHbOi TAXKKOCTI, 33 JAaHWMMU KOIbOPOBOI HeHTpau P A p<0,001 3L
YNbTPa3BYKOBOI a'Hriorpacbi'[ cepegHs Ma!(: gianiCTb Col/'lepmaT030'l',C|,i83HopmaanO}O 75,3(())1;8552 46,7042,50
CUMa/IbHa LUBUAKICTb KPOBOTOKY B AEYKOBIN KYAOE,‘O'O( ) . 22’ TERE
apTepii B MeKax CiM’AHOTO KaHaTUKa 3HUKY- 3(')’.:;;:%/':)””0"0”%“)( bopm cnepmato- 0e0,001 50,12+3,60
eTbca Ao (13,9+0,7) cm/c npotn (19,0+1,5) 11 78'+0 36
.. . i 0, ’ -\
cM/C, @ MiHIManbHa LWBMAKICTb KPOBOTOKY y | M1aToN0riA ronosky (%) p<0,05 20,1843,50
- + +
H.MX ,L'J:O (5’7_0’,2) cw/c, npotn (8,2+1,0) cm/c MaTonoria OCHOBHOT YaCTUHM AXKIyTUKa (%) 9,0610,43 18,60+2,30
BiAnoBiaHO. O6’eM AEYOK 3MEHLUYETbCA [0 : _ p<0,001
(15,30£1,45) cw?, npotv (19,60£0,70) cm?. | Matonoria ool sacTi 361%186510 12,40+1,70
2. Y GionTatax sEYOK Mpw AaHii natono- LY > 76,0044 30
rii y YO/IOBIKIB AjiaMeTp 3BUBMCTMX CiM’'AHMX | KiNbKICTb mBux cnepmarosoiais (%) 5(0‘05’.’ 51,38+5,29
Tpybo4OoK 3meHwyeTbea o (160,8+5,3) Mkm |~ o 9,50+1,34
npoTy (190,6+5,4) MKM y KOHTPOAHIM rpyni. KinbKicTb Hepyxomux cnepmato3oiais (%) 1<0,001 48,50+3,90
[Jo NOTOBLLEHOI BA1ACHOI 0BO/IOHKM 3BUBUC- | KinpkicTs pyxansux cnepmartosoigis (%) 76{%13%20 41,50£2,80
TUX Cim'sHMX TpybouyoK npunsratots 1-2 21§ 20+793
LIapY CNepMaToroHii Ta cnepmaToLmTiB. MokasHuk nnoatoyocTi Pappica (oa.) p<’0 001 98,7043,40
3. B eakynati HennigHWX 4ONOBIKIB 3a - ’ ]
AaHWUX YMOB A0 (25,30+4,60) MAH/MA MpoTH HU O)KryTUKa. PiBeHb TECTOCTEPOHY B KPOBi 3HUXKYETHCA

(73,5%3,60) MAH/MA 3HUKYETbCA KoHUeHTpauja cnep- A0 (330,50£10,70) Hr/an, npotm (780,30+21,40) Hr/an y
mato30igis. KifbKicTb cnepmatosoigis 3 natonorieto ro-  KOHTPOJIL.

NOBKM 3pocTae Ao (20,18+3,50)%, npotu (11,78+0,36)% MepcnekTMBU NOAANbLUNX AOCAIAMKEHD NONArAOTb Y
y KOHTponi Ta Ao (18,6043,50)% npoTu (9,06+0,43)% —  BMBYEHHI CTPYKTYPHO-QYHKLIOHANbHUX 3MiH B MpOCTaTi
Ki/fIbKIiCTb CepmaTo30iaiB 3 NaTo/I0ri€ld OCHOBHOI YacTu- YONOBIKIB Pi3HOrO BiKy 3 AiarHOCTOBAHO Y HMX BPOHXI-

-

N

A

No

®

©

d/IbHOKO aCTMOLO.
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OCOB/IMBOCTI FTEMOANHAMIKU B AEYKAX TA CITEPMATOIEHE3 MPU BPOHXIAIbHIA ACTMI
puuynsak b. B., Mpuuynsk B. b., ToaaH O. A., IBaciok I. U., Mukutun T. B., Cayuuk |. U.
Pe3stome. MeTogamu ynbTPa3BYKOBOrO CKaHyBaHHSA, KOMIbOPOBOI Y/IbTPA3BYKOBOI aHriorpadii, ricronorii, mopdpome-

Tpii, NabopPaTOPHOI AiarHOCTUKM EAKYNATY i CTaTUCTUKM BU3HAUYUIM OCOBAMBOCTI reMoAMHAMIKM Ta CTPYKTYPHO-OYHK-
LiOHaNbHI 3MiHM B AIEYKAX i eAKYNATI HeNigHMUX YONOBIKIB 3PiNOro Biky, XBOPUX Ha BPOHXiasbHY acTmy. 3acToCyBaBLUM
METOZ, Y/IbTPa3BYKOBOIO CKaHyBaHHA Ta KOJIbOPOBY Y/IbTPA3BYKOBY aHriorpagito Ae4oK BM3HaYa M 06’emM AEYOK Ta Taki
NOKA3HWKM reMogMHAMIKM AK NMiKOBY LWBWAKICTb apTEPiIaNbHOro KPOBOTOKY, AiaCTONIYHY WBUAKICTb KPOBOTOKY, CEPeaHI0
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LIBMAKICTb KPOBOTOKY Ta 06’€EMHMI KPOBOTOK Yy 15-M HennigHMX YON0BIKiB 3pifloro Biky Npwu AjarHOCTOBaHili 6poHXianbHil
acTmi. B yponoriuHomy BiggineHHi KHIM «O6nacHa KniHivyHa nikapHa IBaHo-OpaHKiBcbKoi 0b61acHOT pagu» y 7 biontaTtax
AEYOK NPW AaHil NAToNOrii AOCNIANNM FICTOCTPYKTYPY SEYOK, @ B €AKYNATI — KOHLEHTPAL,0 cnepmaTto30igis, ix mopdo-
NoTiYHi GOPMM Ta PYX/IMBICTb 3a 3araIbHONPUNHATUMM MeToAaMK. KOHLEHTPALLiO TECTOCTEPOHY B KPOBI AOCAIAMUAN iMy-
HO-GEepPMEHTHMM METOAO0M 33 ZLONOMOTIOoH aHaNiTMYHOro aHanizaTtopa IMMULITE-2000 (Siemens Healthcare Diagnostics
Inc., CLLIA). BcTaHOBAEHO, LLLO 33 LMX YMOB 3MeHLWYeTbes Ao (15,30+1,45) cm® npotu (19,60+0,70) cm® 06’em sieuok. Mak-
CUMa/ibHa WBWAKICTb KPOBOTOKY B AEYKOBIM apTepii B Mexax Cim’ AHOro KaHaTMKa 3HMKyeTbea 4o (13,910,7) cm/c npotu
(19,0£1,5) cm/c y 40N0BIKIB KOHTPO/ILHOI FPYMK, @ cepeaHa MiHiMaibHa WBUAKICTb KPOBOTOKY — A0 (5,7%0,2) cm/c, npotu
(8,2+1,0) cm/c BignosiaHo. O6’eMHUI KPOBOTOK B AEUKOBI apTepii 3HUKYETbCA A0 (8,3+0,7) ma/c npotu (16,5+1,2) ma/c
y KoHTponi. CepeaHa NiHiHa WBUAKICTb KPOBOTOKY B AEUKOBUX BEHAX 3HMMKYETbCA A0 (6,9+0,4) cm/c, a 06’eMHa WwBKNa-
KiCTb KPOBOTOKY B HUX — A0 (5,9+0,1) mn/xs npotu (8,00,2) cm/c y KoHTpoi. B GionTaTax Ae4oK Npw AaHii natonorii gja-
METP 3BUBMUCTUX CiM'AHMX TPYHOUOK 3MeHLLyeTbeA A0 (160,8+5,3) mkm, npoTn (190,615,4) MKM y KOHTpoOAi. [lo noToBLe-
HOT B/IacHOT 060NOHKM 3BUBUCTUX CiM'SIHUX TPYOOUYOK Npunarael-2 wapu cnepmaToroHili Ta cnepmartoumTie. B earkynari
yonosikis a0 (25,30+4,60) maH/mn, npotun (73,5+3,60) MAH/MN 3HUMKYETLCA KOHLIEHTPALLiA cnepmaTo30iais. Kinbkictb
CNepmaTo30i4iB 3 NaTO/OTiE roN0BKM 3pocTae Ao (20,18+3,50)%, npotu (11,78+0,36)% y KoHTponi Ta Ao (18,60+3,50)%
npotn (9,06+0,43)% — KiNbKiCTb CepmaTo30i4iB 3 NaTON0rE OCHOBHOT YaCTUHM AXKIYTUKA. PiBEHb TECTOCTEPOHY B KPOBI
3HMKYETbCA A0 (330,50+10,70) Hr/an, npotu (780,30+21,40) Hr/an y HONOBIKIB KOHTPOILHOI FPYMN.
KntouoBi cnoBa: sevKko, remogmHamika, cnepmatoreHes, 6poHxiasibHa actma.

FEATURES OF HEMODYNAMICS IN THE TESTICLES AND SPERMATOGENESIS IN BRONCHIAL ASTHMA

Hrytsuliak B. V., Hrytsuliak V. B., Hlodan O. Y., lvasiuk I. Y., Mykytyn T. V., Sluchyk I. Y.

Absract. The characteristics of hemodynamics and structural and functional changes in the testicles and ejaculate
of infertile men of mature age with bronchial asthma were studied. The methods of ultrasound scanning, color
ultrasound angiography, histology, morphometry, laboratory diagnosis of ejaculate and statistics were used. Using the
method of ultrasound scanning and color ultrasound angiography of the testicles, the volume of the testicles and such
hemodynamic parameters as peak arterial blood flow, diastolic blood flow, average blood flow and volumetric blood
flow were determined in 15 infertile men. In the urological department of the communal non-commercial enterprise
«Regional Clinical Hospital of the lvano-Frankivsk Regional Council» the histostructure of the testicles was examined in 7
testicular biopsies with this pathology, and the concentration of spermatozoa, their morphological form and motility in
the ejaculate according to the generally accepted method. The concentration of testosterone in the blood was studied
by enzyme immunoassay using an analytical analyzer IMMULITE-2000 (Siemens Healthcare Diagnostics Inc., CLUA). It
was found that under these conditions, the volume of the testicles decreases to (15.30+1.45) cm?® against (19.60+0.70)
cm?. The maximum blood flow velocity in the testicular artery within the spermatic cord decreases to (13.9+0.7) cm/s
against (19.0%1.5) cm/s in men of the control group, and the average minimum blood flow velocity is to (5.7+0.2) cm/s,
versus (8.2+1.0) cm/s, respectively. The volumetric blood flow in the testicular artery decreases to (8.3+0.7) ml/s against
(16.5%1.2) ml/s in the control. The average linear velocity of blood flow in the testicular veins decreases to (6.9+0.4) cm/s,
and the volumetric blood flow velocity in them to (5.9+0.1) ml/min against (8.0+ 0.2) cm/s in control. In testicular biopsies
with this pathology, the diameter of convoluted seminiferous tubules decreases to (160.8+5.3) um, against (190.6+5.4)
pum in the control. 1-2 layers of spermatogonia and spermatocytes are adjacent to the thickened own shell of convoluted
seminiferous tubules. The concentration of spermatozoa in the ejaculate of men decreases to (25.30+4.60) million/ml,
against (73.5£3.60) million/ml. The number of spermatozoa with pathology of the head increases to (20.18+3.50)%,
against (11.78+0.36)% in the control, and the number of spermatozoa with pathology of the main part of the flagellum
to (18.60+3.50)% against (9.06+0.43)%. The level of testosterone in the blood decreases to (330.50+10.70) ng/dL, against
(780.30%21.40) ng/dL in men of the control group.

Key words: testicle, hemodynamics, spermatogenesis, bronchial asthma.
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