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The human sperm cell is a reproductive cell in men and survives only in a warm environment; as
soon as it leaves the man's body, the probability of sperm survival decreases and it can die, thereby
impairing the overall quality of sperm. There are two types of sperm: "female" and "male".
Spermatozoa, which after fertilization give rise to female (XX) offspring, differ in that they carry
the X chromosome, and spermatozoa, which give rise to male (XY) offspring, carry the Y
chromosome.

The human sperm consists of a flat disc-shaped head measuring 5.1 microns by 3.1 microns and a
tail known as a flagellum 50 microns long. The flagellum sets the sperm in motion (at a speed of
about 1-3 mm/min in humans), rotating in the form of an elliptical cone. Spermatozoa have an
olfactory orientation mechanism and after entering the fallopian tubes, they must undergo a period
of capacitation before entering the egg.

Head: has a compact nucleus containing only chromatin and is surrounded by only a thin layer of
cytoplasm. Above the nucleus there is a cap-like structure called an acrosome, which is formed as
a result of modification of the Golgi body and secretes the enzyme spermolysin (hyaluronidase,
an enzyme penetrating the cortical zone, lysine zones or acrosine) necessary for fertilization. When
the sperm approaches the egg, it enters into an acrosome reaction, in which the membrane
surrounding the acrosome merges with the plasma membrane of the sperm head, exposing the
contents of the acrosome.

Neck: this is the smallest part (0.03 microns), which has a proximal centriole located parallel to
the base of the nucleus and a distal centriole located perpendicular to the previous one. The
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proximal centriole is also present in the mature sperm; the distal centriole disappears after the
assembly of the axoneme. The proximal centriole penetrates the egg during fertilization and
triggers the first division of the egg, which does not have a centriole. The distal centriole gives rise
to an axial filament, which forms a tail and has a structure (9+2). In the middle part there is a
temporary membrane called a cuff.

Middle part: contains 10-14 mitochondrial spirals surrounding the axial fiber in the cytoplasm. It
provides mobility and is therefore called the "energy plant™ of the sperm. It also contains an annular
centriole (annulus), which forms a diffusion barrier between the middle part and the main part and
serves as a stabilizing structure to ensure the rigidity of the tail.

Tail: The flagellum is the longest part (50 microns), having an axial filament surrounded by
cytoplasm and plasma membrane, but at the posterior end the axial filament is exposed. The
flagellum gives movement to the cell.

Sperm is alkaline in nature, and spermatozoa do not achieve full mobility (hypermovability) until
they enter the vagina, where the alkaline pH is neutralized by acidic vaginal secretions. This
gradual process takes 20-30 minutes. During this time, fibrinogen from the seminal vesicles forms
a clot that protects the sperm. As soon as they become hyper-mobile, fibrinolysin from the prostate
gland dissolves the clot, allowing the sperm to move in an optimal way.

The sperm is characterized by the minimum amount of cytoplasm and the densest DNA packing
known in eukaryotes. Compared with mitotic chromosomes in somatic cells, sperm DNA is at
least six times more condensed.[9]

The sample contains DNA/chromatin, a centriole, and possibly also an ovocyte-activating factor
(OAF). It may also contain paternal matrix RNA (mRNA), which also contributes to the
development of the embryo.

The effectiveness of spermatogenesis varies from species to species, but appears to be relatively
constant in humans. The differentiation of spermatogony into a mature sperm takes 70 + 4 days.
Compared to the animal world, human spermatogenesis is less effective. The daily formation of
spermatozoa in humans is 3-4 million per 1 g of testicular tissue. According to WHO criteria, the
number of spermatozoa in 1 ml of ejaculate should exceed 20 million. Most of the cells formed
(more than 75%) die as a result of apoptosis or degeneration; of the remaining, more than half are
defective. Thus, only about 12% of spermatozoa are potentially suitable for fertilization. In
addition, sperm production decreases with age, which is associated with the loss of Sertoli cells.
The reasons for this decrease are an increase in degenerative disorders of germ cells during meiosis
prophase or loss of primary spermatocytes, as well as a decrease in the number of Leydig cells,
non—Leydig interstitial cells, myoid cells and Sertoli cells.

Sertoli cells play an important role in the development of male gametes, which are connected to
blocks of spermatogenic cells by processes and depressions. There is close contact between Sertoli
cells, which forms a special histological barrier for the development of male germ cells, limiting
them from the effects of the immune system [2]. Sertoli cells also phagocytize dead spermatogenic
cells and secrete liquid into the lumen of the tubule, into which the spermatozoa are immersed
after detaching from the spermatogenic epithelium.

Thus, Sertoli cells control the development of spermatozoa. On the periphery there are the
youngest, undifferentiated germ cells — spermatogonia. Closer to the center and lumen of the tubule
are spermatocytes of the first order, then there are spermatocytes of the second order, oval
spermatids are located near the lumen, and mature spermatozoa are located in the tubule itself. In
spermatogenesis, there are 4 stages: reproduction, growth, maturation and formation.

After that, the spermatozoa sequentially pass through the straight seminal tubules, the testicular
network and through the outflow tubules enter the head of the epididymis, where most of the liquid
in which the spermatozoa were transported is absorbed, increasing their concentration by 10-100
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times. The epithelium of the appendage secretes a liquid in which the spermatozoa are suspended
[1; 6]. As newly formed spermatozoa pass through the appendage of the testicle (body and tail),
they undergo various modifications, including changes in surface charge, membrane protein
composition, immunoreactivity, phospholipid and fatty acid content, adenylate cyclase activity,
etc. The main energy substrate of the sperm at this stage is acetylcarnitine, which is part of the
secretion of the epididymis. Many of these changes seem to be designed to improve the structural
integration of the sperm membrane and their fertilizing ability.

Disorders in the structure of the sperm tail have a strong effect on its mobility. In many cases,
spermatozoa with short and thin flagella have a pronounced violation of the structure of the fibrous
layer covering the tail, or its dysplasia.

As shown by the analysis of a number of testicular biopsies, this disease develops as a result of
impaired development of the fibrous layer and cytoskeleton of the tail during the late phase of
spermatogenesis [9]. At the molecular level, this disorder is caused by a lack of dynein "handles”
in the sperm. The disease is systemic and also develops by a similar mechanism in the respiratory
epithelium. Possible genes that may be responsible for the development of the disease have been
identified, such as the signal transducers AKAP3 and AKAP4, which are among the most
numerous proteins of the fibrous layer, or the Dnah8 protein (heavy chain of dynein). At the
moment, it remains unclear whether this disease is inherited [1; 4].

The second stage in the life cycle of a sperm can take place in the female body. During ejaculation,
sperm is ejaculated into the area of the external opening of the cervical canal and the posterior arch
of the vagina. At the same time, at this moment, spermatozoa do not yet have the fertilizing ability.
This is achieved as a result of the process of capacitation under the influence of the secrets of the
female genital tract.

Due to the high acidity of the vaginal contents (pH=4.0), most male gametes, including
pathological ones, die at this time and are phagocytized [3; 11]. The remaining spermatozoa
quickly penetrate the mucus, which is released from the cervical canal during sexual intercourse
under the influence of contractions of the muscles of the cervix. The slightly alkaline reaction of
cervical mucus contributes to an increase in the motor activity of spermatozoa [1; 4]. They
penetrate through the cervical canal into her body at a rate of 3-4 mm per minute, after which they
are dosed into the fallopian tubes. Prostaglandins contained in sperm activate the contractile
activity of the myometrium and smooth muscle cells of the fallopian tubes, which is also important
for the adequate promotion of gametes [7; 12]. Movements of the cilia of the epithelium of the
fallopian tubes, as well as positive rheotaxis — the ability to move against the current of the
secretion of the genital tract - play an essential role in the promotion of spermatozoa. The further
the sperm moves in the female body, the less it comes into contact with the sperm plasma, which
prepares it for a possible meeting with the egg [8]. It is known that spermatozoa are capacitated in
portions for a period of 1-4 hours, due to which there is a constant change in the pool of gametes
ready for fertilization of the egg [9; 12].

Literature

1. bakwmera, M. I11., Pycramoga, I1lI. P., Paxmonos, T. O., [llapumnosa, H. H., & MyxutauHoga,
X. C. (2022). TumoteH3uBHOE [EHCTBME alKalowaa OCH3OWITEeTEepaTU3MHA Ha
(GYHKIIMOHATBHYIO0 aKTHBHOCTh TJIJIKOMBIIIEYHBIX KJIETOK a0PTHI KPBICHI.
AcademicResearchJournallmpactFactor, 7.

2. Samixovna, M. K. (2024). MORPHOLOGICAL DATA OF THE ORGANS OF
HEMATOPOIESIS AND HEMATOPOIESIS.
Jlyumue nnTeNNEKTyalbHble nccienoBanus, 14(5), 66-74.

3. Samixovna, M. K. (2024). Morphologic Changes in Red Blood Cells. Research Journal of
Traumaand Disability Studies, 3(3), 178-186.



75

American Journal of Bioscience and Clinical Integrity Volume: 1 | Number: 11 (2024)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Samixovna, M. K. (2024). MORPHOLOGICAL FEATURES OF POSTPARTUM
CHANGES IN UTERINE MEMBRANES. SCIENTIFIC JOURNAL OF APPLIED AND
MEDICAL SCIENCES, 3(4), 277-283.

Samixovna, M. K. (2024). Current Data on Morphological and Functional Characteristics of
the Thyroid Gland in Age Groups. JournalofScienceinMedicineandLife, 2(5), 77-83.

Samixovna, M. X. (2024). AYOL ORGANIZMI REPRODUKTIV ORGANLARINING
RIVOJLANISH XUSUSIYATLARI. O5PA30BAHUE HAYKA U UHHOBALIMOHHBIE
HUJIEF B MUPE, 55(2), 113-121.

Samixovna, M. X. (2024). OITS KASALLIGI, TARIFI VA KASALLIKNING KELIB
CHIQISH SABABLARI.
OBPA30OBAHUE HAYKA U HHHOBALIMOHHBIE HJ/IEU B MUPE, 55(2), 122-133.

MyxugaunoBa, X. C. (2024). PASBUTHUE AMYHUKOB, NUX MOP®OJIOI'NA U
OCOBEHHOCTHU ®YHKIITMOHNPOBAHMHE.
OBbPA3OBAHUE HAYKA U MHHOBAL[MOHHBIE HJ[EW B MUPE, 55(2), 134-141.

MyxutaunoBa, X. C. (2024). COBPEMEHHLBIE B3IVl HA PA3BUTUE
BAKTEPUAJIBHOI'O BATMHO3A v JKEHIIIMH OEPTUJIBHOI'O
BO3PACTA. OFPA30BAHHUE HAVKA U MHHOBALIMOHHBIE HUJJEU B MHUPE, 55(2),
97-103.

MyxutaunoBa, X. C. (2024). 3ABOJIEBAEMOCTH CIITMA0OM, MOPOOJIOTMYECKHUE
OCOBEHHOCTU BOJIE3HU. OFPA3OBAHUE HAYKA 1 HHHOBAL[MOHHBIE HJI[EU B
MHUPE, 55(2), 104-112.

Samikhovna, M. K. (2024). Clinical and Morphological Aspects of the Functioning of the
Lymphatic System.
International Journal of Alternative and Contemporary Therapy, 2(9), 101-106.

Samikhovna, M. K. (2024). MODERN VIEWS ON ACROMEGALY AND
IMMUNOMORPHOLOGY OF THIS DISEASE. EUROPEAN JOURNAL OF MODERN
MEDICINE AND PRACTICE, 4(10), 179-183.

Abdurashitovich, Z. F. (2024). ANATOMICAL COMPLEXITIES OF JOINT BONES OF
THE HAND. EUROPEAN JOURNAL OF MODERN MEDICINE AND PRACTICE, 4(4),
198-206.

Sukpriiaes, ®. A. (2024). AHATOMUYECKOE CTPOEHUE OPTAHOB JIIXAHUS U
EI'O JINYHBIE XAPAKTEPUCTUKU. TADQIQOTLAR. UZ, 40(3), 86-93.

Abdurashitovich, Z. F., & Komoliddinovich, S. J. (2024). DIGESTIVE SYSTEM.
ANATOMY OF THE STOMACH. TADQIQOTLAR. UZ, 40(3), 78-85.

Abdurashitovich, Z. F. (2024). UMURTQA POG’ONASI BIRLASHUVLARI.
TADQIQOTLAR. UZ, 40(3), 40-47.

Rakhmatova, D. B., & Zikrillaev, F. A. (2022). DETERMINE THE VALUE OF RISK
FACTORS FOR MYOCARDIAL INFARCTION. FAN, TA'LIM, MADANIYAT VA
INNOVATSIYA JURNALI| JOURNAL OF SCIENCE, EDUCATION, CULTURE AND
INNOVATION, 1(4), 23-28.

Abdurashitovich, Z. F. (2024). MIOKARD INFARKTI UCHUN XAVF OMILLARINING
AHAMIYATINI ANIQLASH. OBPA30BAHHUE HAVKA H HHHOBALIHOHHBIE HAEN B
MUPE, 36(5), 83-89.

Abdurashitovich, Z. F. (2024). THE RELATIONSHIP OF STRESS FACTORS AND
THYMUS. OFPA30BAHHUE HAYKA U HHHOBALIMOHHBIE HJIEU B MUPE, 36(6), 188-
196.



76

American Journal of Bioscience and Clinical Integrity Volume: 1 | Number: 11 (2024)

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Abdurashitovich, Z. F. (2024). MORPHO-FUNCTIONAL ASPECTS OF THE DEEP VEINS
OF THE HUMAN BRAIN. OBPA30BAHHUE HAVKA ¥ HHHOBAIIHOHHBIE HJEN B
MUPE, 36(6), 203-206.

Abdurashitovich, Z. F. (2024). ASTRAGAL O’SIMLIGINING TIBBIYOTDAGI MUHIM
AHAMIYATLARI VA SOG’LOM TURMUSH TARZIGA TA’SIRI.
Jlyuwue unmennexmyanvhvie ucciedosanus, 14(4), 111-1109.

Abdurashitovich, Z. F. (2024). ODAM ANATOMIYASI FANIDAN SINDESMOLOGIYA
BO’LIMI HAQIDA UMUMIY MALUMOTLAR. ObPA3OBAHUE HAYKA H
HUHHOBALIMOHHBIE HJIEU B MUPE, 41(4), 37-45.

Abdurashitovich, Z. F. (2024). THE IMPORTANCE OF THE ASTRAGAL PLANT IN
MEDICINE AND ITS EFFECT ON A HEALTHY LIFESTYLE.
OBPA3OBAHUE HAYKA U MHHOBALIMOHHBIE W/[EX B MUPE, 41(4), 88-95.

Abdurashitovich, Z. F. (2024). Department of Syndesmology from the Science of Human
Anatomy General Information About.
Research Journal of Trauma and Disability Studies, 3(3), 158-165.

Abdurashitovich, Z. F. (2024). THE COMPLEXITY OF THE FUSION OF THE BONES OF
THE FOOT. JOURNAL OF HEALTHCARE AND LIFE-SCIENCE RESEARCH, 3(5), 223-
230.

Abdurashitovich, Z. F. (2024). MUSHAKLAR TO’GRISIDA MA’LUMOT.
MUSHAKLARNING TARAQQIYOTI. MUSHAKLARNING YORDAMCHI APPARATI.
TADQIQOTLAR. UZ, 40(3), 94-100.

Abdurashitovich, Z. F. (2024). APPLICATION OF MYOCARDIAL CYTOPROTECTORS
IN ISCHEMIC HEART DISEASES. OFPA30BAHUE HAVKA U MHHOBAIL[MOHHBIE
HUJIEM B MUPE, 39(5), 152-159.

Abdurashitovich, Z. F. (2024). SIGNIFICANCE OF BIOMARKERS IN METABOLIC
SYNDROME. EUROPEAN JOURNAL OF MODERN MEDICINE AND PRACTICE, 4(9),
409-413.

Xamumosa, 10. C., & Xadusosa, M. H. (2024). MOP®O-OYHKIIMOHAJILHBIE 1
KJIMHUYECKUE ACHEKTBI CTPOEHUSI M PA3BUTHUS SUYHUKOB (OB30P
JINTEPATYPBI). TADQIQOTLAR. UZ, 40(5), 188-198.

Xamumosa, 0. C. (2024). Mopdonoruueckue Ocobennoctu Ilopaxkenus Ileuenun Y
IManmento C Cunapomom Mboaopu-Beiica. Journal of Science in Medicine and Life, 2(6),
166-172.

Xalimova, Y. S. (2024). Morphology of the Testes in the Detection of Infertility. Journal of
Science in Medicine and Life, 2(6), 83-88.

Xammosa, 10. C., & Xadusosa, M. H. (2024). OCOBEHHOCTU CO3PEBAHME U
®YHKLNOHUPOBAHUE SIMYHUKOB. O5PA30BAHUE HAVKA u
WHHOBAI[HOHHBIE UJEN B MUPE, 55(2), 188-194.

Xaduzosa, M. H., & Xammosa, FO. C. (2024).UMOTI/IBAL[I/IOHHBIE METO/IbI ITPU
OBYUEHUUN JIATBIHU W MEIUIIUMHCKOUW TEPMUWHOJIOI'MU. OFPA30OBAHUE
HAYKA U HHHOBAIIMOHHBIE UJ[EH B MHUPE, 55(2), 165-171.

Xaduzosa, M. H., & Xammmosa, [0. C. (2024). UCIIOJIb30BAHUE YACTOTHBIX
OTPE3KOB B HAWMEHOBAHMAX JIEKAPCTBEHHBIX IIPE[TAPATOB B
OAPMALEBTUKE. O5PA3OBAHUE HAYKA W HHHOBALIMOHHBIE HIEW B
MUPE, 55(2), 172-178.



77

American Journal of Bioscience and Clinical Integrity Volume: 1 | Number: 11 (2024)

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Saloxiddinovna, X. Y., & Ne matillaevna, X. M. (2024). FEATURES OF THE STRUCTURE
OF THE REPRODUCTIVE ORGANS OF THE FEMALE BODY. ObPA30OBAHHUE HAYKA
U HHHOBALIMOHHDBIE WJ/[EU B MUPE, 55(2), 179-183.

Xammosa, 0. C., & Xadusosa, M. H. (2024). KJIMHUYECKUE ACIIEKTBI JIUI]
3JI0VIIOTPEBJISAIONIEECS DHEPTETUUECKUMU HAITUTKAMU. TADQIQOTLAR.
UZ, 40(5), 199-207.

Xamumosa, 10. C., & Xapusosa, M. H. (2024). KJIMHUYECKUE OCOBEHHOCTH
3ABOJIEBAHMII  BHYTPEHHMX OPTAHOB VvV  JIMI, CTPAJIAIOLINX
AJIKOT'OJILHOI 3ABUCUMOCTBIO.

TADQIQOTLAR. UZ, 40(5), 240-250.

Xamumona, 0. C., & Xaduzora, M. H. (2024). xadenpa Knunnueckux Hayk A3HaTCKUN
MEXIyHapOAHbIH yHUBepcuTeT byxapa, Y30ekucran.
Modern education and development, 10(1), 60-75.

Tokhirovna, E. G. (2024). Risk factors for developing type 2 diabetes
mellitus. OFPA30OBAHUE HAYKA U HHHOBALIMOHHBIE U/[EH B MUPE, 36(5), 64-69.

Toxirovna, E. G. (2024). QANDLI DIABET 2-TUR VA O’LIMNI KELTIRIB
CHIQARUVCHI SABABLAR.
Jlyuwue unmennexmyanvhvle ucciedosanus, 14(4), 86-93.

Tokhirovna, E. G. (2023). Study of clinical characteristics of patients with type 2 diabetes
mellitus in middle and old age.
Journal of Science in Medicine and Life, 1(4), 16-19.

Toxirovna, E. G. (2024). GIPERPROLAKTINEMIYA KLINIK BELGILARI VA
BEPUSHTLIKKA SABAB BO’LUVCHI OMILLAR.
Jlyuwue unmennexmyanvhvie ucciedosanus, 14(4), 168-175.

Toxirovna, E. G. (2023). QANDLI DIABET 2-TUR VA SEMIZLIKNING O’ZARO
BOG’LIQLIK SABABLARINI O’RGANISH. Ta'lim innovatsiyasi va integratsiyasi, 10(3),
168-173.

Saidova, L. B., & Ergashev, G. T. (2022). Improvement of rehabilitation and rehabilitation
criteria for patients with type 2 diabetes.

OprameBa, I'. T. (2023). Uzyuenne Kimnanuecknx Ocobennocrerr bonpHbix CaxapHbIM
Juaberom 2 Tuna Cpeanero U IMoxwunoro Bo3spacra. Central Asian Journal of Medical and
Natural Science, 4(6), 274-276.

Toxirovna, E. G. (2023). O'RTA VA KEKSA YOSHLI BEMORLARDA 2-TUR QANDLI
DIABET KECHISHINING KLINIKO-MORFOLOGIK XUSUSIYATLARI.
OBPA30OBAHUE HAYKA U HHHOBALIMOHHDBIE HJ/[EU B MUPE, 33(1), 164-166.

Ergasheva, G. T. (2022). QANDLI DIABET BILAN KASALLANGANLARDA
REABILITATSIYA MEZONLARINI TAKOMILASHTIRISH. TA'LIM VA RIVOJLANISH
TAHLILI ONLAYN ILMIY JURNALLI, 2(12), 335-337.

Ergasheva, G. (2024). METHODS TO PREVENT SIDE EFFECTS OF DIABETES
MELLITUS IN SICK PATIENTS WITH TYPE 2 DIABETES. )Kypran axademuueckux
uccnedosanuil Hogozo Ysoexucmana, 1(2), 12-16.

I'T, 3., & Caunosa, JI. b. (2022). COBEPIHEHCTBOBAHUWE PEABUJIMTALIMOHHO-
BOCCTAHOBUTEJIbBHBIX KPUTEPUEB BOJIbBHBIX C CHA-2 TUIIA. TA'LIM VA
RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALI, 2(12), 206-2009.



