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Abstract: The skull is the most common layer of the skeleton, which has a 

cartilage and bone structure that performs the function of support and protection for 

the brain, organs of vision and hearing, the nucleus, and the primary processing of the 

digestive and respiratory systems. Brain development begins in the embryonic period. 

During this period, any multifactors for the mother will lead to the birth of an embryo 

with genetic diseases in the future. 
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Purpose of the study. Discuss each stage of skull development during the 

embryonic period. Phylogeny and ontogenesis of skull bones.  

Research results. During the embryonic period, the skull goes through 

membranous, cartilaginous and bony stages. The membranous skull appears in the 

fetus at the 6th week in the form of a condensation of mesenchyme around the rudiment 

of the brain. At week 7, the cartilaginous skull begins to form. On both sides of the 

notochord, parachordal cartilages are laid in the form of thin strips, which originate 

from the occipital sclerotomes and are the precursors of the occipital bone. Anterior to 

them, paired pituitary and trabecular cartilages are formed, on the basis of which the 

sphenoid and part of the ethmoid bone develop. Separately, cartilaginous nasal and 

auricular capsules for the organs of smell and hearing are formed. 

 The cartilaginous skull reaches its greatest development at the 10th week of the 

intrauterine period. The cranial vault retains a membranous structure before the onset 

of ossification. The bone skull begins to form at the 7th week of embryonic 

development. Ossification centers appear earlier in the connective tissue matrix and a 

little later in the cartilage. In total, about 120 ossification centers are formed in the 

skull. Most of them fuse together to form bones. Most of the bones of the skull develop 

on the basis of connective tissue, bypassing the cartilaginous stage. These include the 

upper part of the occipital squama, the parietal and frontal bones, the squamosal and 

tympanic part of the temporal bone, the medial plate of the pterygoid process and 

almost all the bones of the facial skull. 

The development of the visceral skull is associated with the gill apparatus of the 

embryo. Parts of the skull developing from the branchial apparatus - the hyoid, auditory 

ossicles, styloid process - ossify on the basis of cartilage, while the lower jaw is an 
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integumentary bone; the remains of embryonic cartilage are preserved in it only in the 

mental symphysis, at the junction of the right and left halves of the jaw. By the end of 

the prenatal period, primordial cartilage remains only in the form of layers between the 

bone elements of the base of the skull. 

Of particular importance is the sphenoid-occipital synchondrosis, in which the 

zone of growth in length of the base of the skull is localized. Unossified membranous 

areas and fontanelles also remain in the cranial vault. 

The main reasons for the formative processes of the skull in phylogenesis are the 

progressive development of the brain, sensory organs and the restructuring of the gill 

apparatus. Thus, in the lancelet the rudimentary brain is surrounded by a connective 

tissue membrane, in cyclostomes the base of the skull is cartilaginous, in cartilaginous 

fish the skull is cartilaginous, in sturgeon fish the cartilage is partially replaced by bone 

tissue. In the process of evolution, cartilage tissue is gradually replaced by bone tissue, 

resulting in the formation of a bony skull. In terrestrial animals, the gills are reduced, 

replaced by respiratory organs - the lungs, and the material of the gill arches goes to 

the formation of the visceral skull. Thus, the phylogeny of the skull goes through 3 

successive stages of development: membranous, cartilaginous and bone. And the 

cranial vault goes through 2 stages: membranous and bony. In phylogenesis, the 

number of skull bones decreases significantly, some disappear completely, others grow 

together. 

Development of the brain skull. The cranium is formed simultaneously with the 

development of the brain. In the first month of embryogenesis, a webbed skull 

develops. It consists of connective tissue. At the beginning of the second month, a 

cartilaginous base appears. At the end of the second month, the cartilaginous base of 

the skull is formed and the cartilaginous regions are formed: ethmoid, orbital, labyrinth 

and occipital. From the ethmoidal region the ethmoid bone and the inferior turbinate 

are formed. From the orbital region most of the sphenoid bone is formed. The 

labyrinthine region is the cartilaginous basis for the development of the petrous part 

and mastoid process of the temporal bone. From the basilar region the basilar, lateral 

parts and the lower part of the squama of the occipital bone develop.  

Development of the facial skull. The facial skull develops from the mesenchyme 

adjacent to the cranial part of the primitive gut. Gill arches form in the mesenchyme 

between the gill pouches. The first arch is called the mandibular, and the second is 

called the hyoid. These two arches are called visceral, and the rest are called branchial. 

The remaining bones of the facial skull are endesmal. 

They develop from anlages in the mesenchyme. An exception is the inferior 

turbinate, which develops from remnants of cartilage in the area of the nasal capsule.  

Conclusion. The membranous skull is formed from the 6th to the 7th week of 

embryonic development and, starting from the 7th week, the bony skull is formed. As 
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a result, about 120 ossification centers are formed in the skull. As a result, most of them 

fuse together to form bones. Thus, we studied each stage of skull development during 

the embryonic period, as well as the phylogeny and ontogeny of the skull bones. 

 

Used literature 

1. Атлас анатомии человека: Учеб. пособие в 4-х томах. Т.І. – M.: Me- дицина, 

1989. – 344 с.: ил.987  

2.  Афонькин С.Ю. Анатомия человека: Школьный путеводитель / С.Ю. 

Афонькин; Ил. Т.В. Канивец… — СПб.: БКК, 2016. — 96 c 

3. Norbuvaevna A. R. et al. Ecological and hygienic application of the accumulation 

of toxic substances in soil and food products under the influence of agricultural 

factors //ACADEMICIA: An International Multidisciplinary Research Journal. – 

2021. – Т. 11. – №. 11. – С. 836-840.  

4.  Norbuvaevna A. R., Nurmuminovna G. G., Rukhsora M. HYGIENIC 

ASSESSMENT OF THE EFFECT OF NITRATES ON HUMAN HEALTH 

//Archive of Conferences. – 2021. – С. 24-26.  

5. Botirov, X. F., & Abdumuminova, R. N. (2013). Winter green manures and peach 

yields./The text of the materials of the scientific-practical conference" of UzBU 

and Veterinarian Research Institute factors of development, yield and quality 

improvement of intensive garden vineyards in the Republic"(12-13 may 2013).).  

6.  Abdumuminova, R. N. (2013). Environmental factors and peach yield./Materials 

of the scientific-practical conference devoted to the" Year of prosperity" of 

professors and teachers on the topic" science achievements and prospects of 

agrarian sphere"(10-11 April 2013).)- Part I. Samarkand, Samarkand State 

Agricultural Institute, 57-53.  

7.  Narbuvayevna, A. R. N., Murodulloyevna, Q. L., & Abduraxmanovna, U. N. 

(2022). Environmentally friendly product is a Pledge of our health!. Web of 

Scientist: International Scientific Research Journal, 3(02), 254-258.  

8.  Norbuvaevna, A. R., Ergashevna, K. D., Baxramovna, M. M., & Shomuratovna, 

B. R. (2021). Ecological and hygienic application of the accumulation of toxic 

substances in soil and food products under the influence of agricultural factors. 

ACADEMICIA: An International Multidisciplinary Research Journal, 11(11), 836-

840.  

9.  Abdumuminova, R. N. (2016). Effective use of Natural Resources and techniques 

factors in gardening. Scientific application" Agro science" of the Journal of 

Agriculture of Uzbekistan.- Tashkent, 6, 42-43.  

10.  Shaw B, Nagy C, Fountain MT. Organic Control Strategies for Use in IPM of 

Invertebrate Pests in Apple and Pear Orchards. Insects. 2021;12(12).  

11.  Narbuvaevna AR, Karimovich BZ, Mahramovna MM. Improving Food Safety and 

Improving the Fundamentals of Reducing the Negative Effects on The 

Environment. Eurasian Research Bulletin. 2022;5:41-6.  

12.  Abdumuminova, R. N. (2017). Requirements of peach to external environmental 

factors. Journal of Agriculture of Uzbekistan.-Tashkent, 8, 40.  

http://pedagogs.uz/


“PEDAGOGS”  international research journal                             ISSN: 2181-4027_SJIF: 4.995                                                               

www.pedagogs.uz         Volume-64, Issue-1, August -2024 42 

13. Norbuvaevna, A. R., Nurmuminovna, G. G., & Rukhsora, M. (2021, August). 

HYGIENIC ASSESSMENT OF THE EFFECT OF NITRATES ON HUMAN 

HEALTH. In Archive of Conferences (pp. 24-26).  

14.  Abdumuminova, R. N., Sh, B. R., & Bulyaev, Z. K. (2021). On The Importance 

Of The Human Body, Nitrates. The American Journal of Medical Sciences and 

Pharmaceutical Research, 3(04), 150-153.  

15.  Eshnazarovich TB, Norbuvaevna AR, Nurmuminovna GG. RESEARCH OF 

ECOLOGICAL AND HYGIENE ASPECTS OF AGROFAKTORS AFFECTING 

HUMAN HEALTH. Web of Scientist: International Scientific Research Journal. 

2021;2(08):7-11 

16. Mamurova G.N. Makhmudov K.Kh., Abdumuminova R.N., Mukhitdinov Sh.M. 

Study of environmental and hygienic aspects of soil pollution with heavy metals 

PROBLEMS OF BIOLOGY AND MEDICINE 2023/2 142 № 1 

17. Тухтаров, Б. Э., Абдумуминова, Р. Н., & Гаппарова, Г. Н. (2021). ИНСОН 

САЛОМАТЛИГИГА ТАЪСИР ЭТУВЧИ АГРОФАКТОРЛАРНИНГ 

ЭКОЛОГО-ГИГИЕНИК ЖИҲАТЛАРИНИ ТАДҚИҚ ЭТИШ. Scientific 

progress, 2(4), 80-86. 

18. Тухтаров, Б., Абдумуминова, Р., Наимова, З., Хакимова, Х., & Каримов, А. 

(2024). Эколого-гигиеническая оценка загрязнения почв тяжелыми 

металлами и разработка мероприятий по его улучшению. Каталог 

монографий, 1(1), 2–110. извлечено от 

https://inlibrary.uz/index.php/monographs/article/view/27813 

19. Abdumuminova R.N., Tursunqulova S.T., & O'tayev B.J. (2024). 

SHAFTOLINING DORIVOR XUSUSIYATALARINI TADQIQ ETISH. 

https://doi.org/10.5281/zenodo.10500696 

20. Abdumuminova R.N., & Annaqulov S. A. Xasanova G. A. (2024). BOLАLАR 

SАLOMАTLIK HOLАTIGА MАKTАB JIHOZLАRNING TАЪSIRINI 

GIGIYENIK BAHOLASH. https://doi.org/10.5281/zenodo.10500703 

21. R.N. Abdumo'minova, G. A.Vafaxonova, & Y. M.Shakarboyeva. (2024). 

SHARQIY ZIRABULOQ AHOLISI HUDUDLARIDAGI OCHIQ SUV 

HAVZALARINING SANITAR-GELMINTOLOGIK HOLATI. 

https://doi.org/10.5281/zenodo.10500719 

22. Abdumuminova Ra'no Narbuvayevna, Mukhitdinov Shavkat Mukhamedjanovich, 

& Kholyarova Gulmira Rabbimovna. (2024). INVESTIGATION OF THE 

MEDICINAL PROPERTIES OF PEACH. In International Multidisciplinary 

Research in Academic Science (IMRAS) (Vol. 7, Number 02, pp. 86–189). 

Zenodo. https://doi.org/10.5281/zenodo.10728635 

 

 

 

http://pedagogs.uz/
https://inlibrary.uz/index.php/monographs/article/view/27813
https://doi.org/10.5281/zenodo.10500696
https://doi.org/10.5281/zenodo.10500703
https://doi.org/10.5281/zenodo.10500719
https://doi.org/10.5281/zenodo.10728635

