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Abstract: Albinism is a group of hereditary pathologies characterized by a
violation or complete absence of skin, hair, eye pigmentation. The main symptoms of
the disease are very pale skin and hair, blue or red eyes, and in some cases, vision
impairment. The diagnosis of albinism is made based on the current condition of the
patient, as well as genetic tests. To date, there is no specific treatment for albinism,
palliative therapy (correction of vision) is used, and there are a number of
recommendations for patients to behave in the sun, protect the skin and reduce the
likelihood of complications.
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General information

Albinism is a set of genetic pathologies in which the processes of formation or
accumulation of melanin pigment in skin cells, its appendages, iris and retina are
disturbed. This condition has been known since ancient times and affects people of any
nationality or race. However, the frequency of occurrence of albinism varies in different
nations - it ranges from 1:10,000 to 1:2,000,000. Also, in recent years, this indicator is
not the same for various forms of the disease classified according to genetic
characteristics. Previously, only two forms of albinism (ocular and skin-ocular) were
distinguished, although modern genetics distinguishes at least seven different types of -
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pathology. In addition, there are a number of hereditary diseases, the complex of
symptoms of which includes, among other things, albinism - for example, Chediak-
Higashi syndrome, Germansky-Pudlak disease.

Causes of albinism

The main reason for the development of albinism is a violation of the metabolism
of tyrosine amino acids and, as a result, a complete blocking or weakening of the
synthesis and deposition of melanin pigment. This condition can lead to various
mutations in genes directly or indirectly involved in the process of melanin formation.
For example, the most severe form of albinism, eye-skin 1A, is caused by a complex
mutation in the alb-OCA1 gene, located on chromosome 11. It encodes the sequence of
the enzyme tyrosinase, and with nonsense mutations, its production in the body stops
completely. As a result, the production of melanin also stops completely, which is the
cause of severe skin-eye albinism. This condition is inherited by an autosomal recessive
mechanism.

Another type of this disease, oculocutaneous albinism 1B, is caused by a
disruption of the same alb-OCA1 gene, but its activity continues. More than 50
mutations of the above gene are associated with this pathology, and each of them affects
the activity of tyrosinase to a different degree. Therefore, the severity of symptoms of
cutaneous-ocular albinism 1B is also very variable - from the almost complete absence
of melanin in the tissues to a slightly lighter color of the skin and hair. In some cases,
patients with this form of pathology can look at the sunset, their hair darkens with age,
and pigment spots can appear. An interesting subtype of this disease is temperature-
sensitive albinism, in which tyrosinase activity decreases sharply at temperatures above
37 degrees. This causes pigmentation to appear more on colder parts of the body -
hands, feet. Head, eyes, armpits often remain without pigment.

Type 2 cutaneous-ocular albinism is the most common type of this pathology.
However, in this case, genetic diseases do not affect the synthesis of tyrosinase, which
remains at a sufficient level, and the activity and structure of the enzyme are not
affected. This type of albinism is caused by a mutation of a gene located on
chromosome 15. It is thought to encode a melanosomal membrane protein (P-protein)
responsible for tyrosine transport. Melanin deficiency in this form of albinism is also
highly variable, and pigmentation may increase over time. The reasons for this incident
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have not yet been determined. Type 2 cutaneous-ocular albinism is inherited in an
autosomal recessive manner.

Another form of the disease, type 3 cutaneous-ocular albinism, occurs almost
exclusively in the Negroid race. Under it, genetic studies revealed mutations in the
TRP-1 gene located on chromosome 9. A similar gene in mice is responsible for the
brown color of the coat, but its function in humans is not clearly known. It controls the
formation of the black fraction of melanin (eumelanin), and it is assumed that the
disruption of its structure leads to the superior synthesis of the brown pigment variety.
Type 3 albinism, like other skin-eye forms, is transmitted through an autosomal
recessive mechanism.

Each type of albinism is characterized not only by the loss of melanin from the
skin and its appendages, but also by the visual apparatus of the eye - the iris and the
pigment layer. This leads to refraction and transparency of the cornea, astigmatism and
strabismus, foveolar retinal hypoplasia. There are forms of albinism (called eye types),
which are characterized only by damage to the organs of vision. The most common
form of ocular albinism is recessive and is linked to the X chromosome. It is caused by
a mutation in the GPR143 gene, which encodes the receptor for G-proteins of eye
melanocytes. As a result, the formation processes of melanosomes are disturbed, which
causes the development of ocular albinism. In 1970, an autosomal recessive form of
this disease was also identified, but the pathogenesis of this type was not yet determined
- some (14%) of such patients had alb-OCA1 gene mutation, while others (36%) had
disorders. P- gene, squirrel. In almost half of patients with autosomal recessive ocular
albinism, it was not possible to determine the genetic cause of the disease.

Classification

Previously, all cases of albinism were divided into only phenotypic
manifestations - complete and incomplete. The first includes all types of cutaneous-
ocular albinism, characterized by severe pigmentation disorders of the eyes, skin and
its appendages. Incomplete forms include eye types of the disease, as well as types of
pathology that lead to skin staining. Currently, genetic classification is more widely
used, among which the following types of albinism are distinguished:

* Cutaneous-ocular albinism type 1A is caused by a nonsense mutation of the
alb-OCAL gene, which simply "turns off" its activity. As a result, the synthesis of

tyrosinase in the body stops completely.
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* Ocular albinism type 1B - as in the previous case, it is caused by mutations in
the alb-OCAL1 gene, but it can be expressed. As a result, a defective tyrosinase enzyme
with different levels of activity is synthesized. The severity of such albinism depends
on the type of gene mutation.

» Temperature-sensitive oculocutaneous albinism is type 1B characterized by
temperature-dependent variable tyrosinase activity. Skin manifestations may be pale,
and ophthalmic disturbances may be significant. These characteristics of such albinism
depend on the high temperature of the eyes - therefore, tyrosinase in them is less active.

* Type 2 cutaneous-ocular albinism is caused by a mutation of the gene encoding
P-protein, which is an element of the membrane of melanosomes inside the cell. As a
result, the transport of tyrosine in the cell is disturbed, and melanin synthesis does not
occur even with normal tyrosinase activity.

* Type 3 cutaneous-ocular albinism is the result of mutations in the TRP-1 gene,
which probably controls the production of eumelanin. It occurs only in Africans, causes
the development of brown skin and hair and mild ophthalmic diseases.

* Ocular albinism is recessive and linked to the X chromosome. It is caused by a
mutation in the GPR143 gene, which is responsible for some elements of intracellular
communication.

 Autosomal recessive ocular albinism - this has not yet been linked to specific
genetic diseases. Some cases of this disease are assumed to be eye forms of the types
of eye pathology - 1B and 2.

Even within the same genotype of albinism, there can be significant differences
in the severity of symptoms. This is due to the fact that different types of mutations
have different effects on melanin production.

Signs

The main manifestations of albinism include paleness of the skin, which is
especially noticeable at the birth of a sick child. Most often, the skin is pink due to
transparent blood vessels, the eyes are blue at birth, but in some corners they can also
have a reddish color. Later, in the process of growth, the symptoms of albinism may
differ slightly depending on the type of the disease. With the most severe type 1A, the
synthesis of melanin in the body does not occur at all, so the patient retains white skin
and hair and blue eyes throughout life. Albinism type 1B is characterized by a rapid
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accumulation of yellow pigment in the hair, so they take on a light straw color, often
with age, pigmentation appears in the eyelashes and cornea of the eye.

Temperature-sensitive albinism is often manifested in a specific distribution of
melanin - normal pigmentation is observed in the limbs, the scalp is pale, and the hair
remains white. In such patients, the eyes become blue not in the extremities, but due to
the increase in temperature. Type 2 albinism is also characterized by significant
variability of symptoms - from almost complete absence of pigmentation to
imperceptible lightening of skin and hair. Also, this form of the disease is often
characterized by an improvement in the synthesis of melanin with age - the hair begins
to darken, freckles appear, and a look at the sun appears. However, it is necessary to be
careful when exposed to sunlight - the skin of patients with albinism is very sensitive
to ultraviolet radiation, skin burns and photodermatitis appear easily.

A characteristic symptom of albinism is a violation of visual acuity in patients
and other ophthalmic changes. The more pronounced the decrease in vision, the more
melanin is synthesized in the body, especially in the cornea and the pigment layer of
the retina. In addition, strabismus, astigmatism, and nystagmus, which appear
immediately after birth or in the first years of life, are frequent companions of albinism.
In the eye forms of the disease, similar symptoms appear without disrupting the
pigmentation of the skin and hair. Due to the lack of a protective layer of melanocytes,
patients with albinism often have photophobia, which sometimes turns into day
blindness.

Diagnosis

In most cases, the diagnosis of albinism can be made immediately after the birth
of the patient - a dermatologist evaluates the state of pigmentation of the skin and hair,
can identify the disease and find out its type. Follow-up by this specialist is necessary
to monitor the progress of the pathology and prevent possible complications - for
example, skin cancer. An ophthalmologist with albinism often reveals the transparency
of the iris, and in adult patients, retinal hypoplasia is often detected in the area of the
macula. The foveolar reflex is sharply reduced or absent. In people with incomplete
albinism, foci of depigmentation are often found in the fundus of the eye. Other visual
disturbances are also found - nystagmus, astigmatism, myopia.

To confirm the diagnosis and determine the type of pathology, a geneticist can

determine the sequence of genes associated with it. Also, collection of genetic history
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plays an important role, genetic diagnosis of the patient's relatives can identify carriers
of defective genes. A rare and expensive method of diagnosing albinism is the detection
of tyrosinase activity in tissues (for example, hair follicles), but this allows to clarify
the prognosis of the disease somewhat. The better the activity of this pigment is
preserved in the tissues, the lower the severity of other symptoms of this pathology.

Differential diagnosis of albinism should be carried out with other hereditary
pathologies accompanied by similar skin and ophthalmological signs. First of all, these
are Chediak-Higashi and German-Pudlak syndromes, X-linked ichthyosis,
microphthalmia, Kallman's disease.

Treatment and prognosis

To date, there is no specific treatment for albinism, only preventive measures
have been developed to improve the patient's quality of life. To maintain the current
level of vision, it is necessary to protect the eyes from sunlight - this is achieved by
wearing special sunglasses or contact lenses. Avoid exposure to the bright sun or protect
the skin with special creams and lotions. If you follow these recommendations, in
general, the prognosis for albinism is favorable - patients can live a long and happy life.
This requires regular consultations with a dermatologist and ophthalmologist to prevent
complications such as skin cancer or retinal detachment.

References:

1. Tashboltayevna A. S. et al. LEISHMANIOSIS DISEASE, ITS
SYMPTOMS, PRIMARY CONSEQUENCES AND DISTRIBUTION //Galaxy
International Interdisciplinary Research Journal. — 2022. — T. 10. — Ne. 12. — C. 836-
838.

2. Mirzaali o’g’li A. J. et al. Liver Anatomy, Histology And Physiology
//Intellectual Education Technological Solutions And Innovative Digital Tools. —2022.
—T.1.—Ne. 11. - C. 8-11.

3. TamuuszoB  X. b., Achannuépos XK. M., Amypor A. T.
NCCIIEAOBAHUE OCOBEHHOCTHU IIHUTOMOP®OJIOTN B KIIETKAX
BYKKAJIBHOT'O OJIIMTEJINA KVYPAIIIUX CTYAEHTOB TEPME3CKOI'O
OWINAJIA TALIKEHTCKOU MEJULIMHCKON AKAJIEMUWU //International
Bulletin of Medical Sciences and Clinical Research. —2023. — T. 3. — Ne. 2. — C. 62-67.

4. Shadiev R. et al. Exploring Affordances and Student Perceptions of
MALL in Familiar Environments //Innovative Technologies and Learning: 4th -

NN



TelsFeolsl - TolulelsRolal & (olulelsfolsl t TolulelsToln
JOURNAL OF UNIVERSAL SCIENCE RESEARCH .......cc0c00000

ISSN (E): 2181-4570

International Conference, ICITL 2021, Virtual Event, November 29-December 1,
2021, Proceedings 4. — Springer International Publishing, 2021. — C. 397-412.

5. Choriyeva Zulfiya Yusupovna, Asfandyorov Javodbek Mirzaali o'g'li,
Ximmatov Adashmurod Sobir o0'g'li, Mardonov Mirzabek Begzod o'g'li, & Rashidov
Abdulaziz Ashurali  o'g'li. (2023). ANAFILAKTIK SHOK. Universal Science
Research jurnali, 1 (1), 47-50.

6. Shadiev R. et al. Comparing effects of STR versus SELT on cognitive load
//2019 Twelfth International Conference on Ubi-Media Computing (Ubi-Media). —
IEEE, 2019. — C. 284-287.

7. Toshboltayevna A. S., Mirzaali 0o’g’li A. J., Bahromjon o’g’li F. N.
SIFILIS (ZAXM) KASALLIGI, UNING ALOMATLARI VA BIRLAMCHI
OQIBATLARI //PEDAGOGICAL SCIENCES AND TEACHING METHODS. -
2022. —T.2.—No. 17. — C. 153-155.

8. Lutfillaev M. X., Fayziev M. A., Lutfullaeva F. Pedagogical bases of use
of multimedia electronic educational literature in educational process //New
pedagogical and information technologies in continuing education. Samarkand. — 2003.

9. Turdimurodov B. et al. TIBBIYOTDA KOMPYUTER
TEXNOLOGIYALARI: ALOQA TARIXI, AHAMIYATI VA ISTIQBOLLARI
/[Theoretical aspects in the formation of pedagogical sciences. — 2023. — T. 2. — Ne. 7.
—C. 140-146.

10.  Lutfullaev M. H., Fayziev M. A. Basics of the Internet. — 2001.

11. Mirzaali 0’g’li A. J. et al. OXIRGI MIYA, UNING YOSHGA QARAB
O’ZGARISHI. PLASHNING RELEFI. OXIRGI MIYANING OQ MODDASI
BAZAL O°ZAKLAR //PEDAGOG. — 2022. — T. 1. — Ne. 3. — C. 319-326.

12. Asfandiyorov J. et al. O ‘ZBEKISTONDA SURUNKALI
KASALLIKLAR //Akanemudeckue vcciaeIOBaHUsS B COBPEMEHHOM Hayke. — 2022, —
T.1.—Ne.17. - C. 118-121.

13. Shadiev R. et al. Impact of Speech-Enabled Language Translation
Application on Perceived Learning Emotions in Lectures in English as a Medium of
Instruction //Innovative Technologies and Learning: Second International Conference,
ICITL 2019, Tromse, Norway, December 2-5, 2019, Proceedings 2. — Springer
International Publishing, 2019. — C. 809-814.

o
-




el -Tolul £ Tolu

DHRO0NEH QU CCORTOCRERQOQBO0

JOURNAL OF UNIVERSAL SCIENCE RESEARCH ......cccccec000000

ISSN (E): 2181-4570

14. Achanguépor XK. M. u gap. COCTOAHUM (MOPIOJIOT'UA)
XKEJIEBHUX 11Y3VYPA, JAEJIbHBIX C®WHM TEPOB IIPU BBICOHOM
HUINEYHAN HEITPOXOIUMOCT B JAYOJIEHAJIbBHOM [IIEPEXOIY
/lInternational Bulletin of Medical Sciences and Clinical Research. —2023. - T. 3. — Ne.
4. —C. 50-52.

15.  Ahmedova Saodat Tashboltayevna, Asfandiyorov Javodbek Mirzaali
0'g'li, & Avlayeva Sojida G'ayrat gizi. (2023). MAVSUSLI BIOLOGIK BAKTERIAL
ICHAK INFEKTSIONLARINI ESHERICHIYA MISABIDA O'rganish. Universal
Science Research jurnali , 1 (3), 110-115.

NN



