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Destruction of biological objects represents the first stage of an experiment and may
include:

a) physical;

b) chemical (biochemical) destruction of cells or whole organisms.

Physical methods are most often used to destroy cells. In this case, the destruction
of an object used to be carried out with the use of a mortar and pestle (kneading),
then there appeared devices that crush these objects [18,19,20].

Keywords: cell destruction, physical methods, solid methods, modern science, cells,
crystals.

Most animal cells are disrupted relatively easily, but significant difficulties are often
encountered in disrupting plant and bacterial cells due to the presence of cell walls.
Physical methods of cell disruption are subdivided according to whether it occurs by
frictional forces between cells and solids (rubbing cells against solids) or
hydrodynamically (cell disruption in liquid media). Modern science has a rich
arsenal of crushers like mills, vibrating and ultrasonic tissue destroyers. Rubbing of
cells with solid materials [1,2,3].
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The modern modification of this method consists of grinding cells with sand or
abrasive powder in a mortar with a pestle [5].

Nowadays, due to the advent of gentler methods of disruption, this method is rarely
used for the disruption of animal cells, but it is still used for the disruption of plant
and bacterial cells. It is desirable that the abrasive particles should be as sharp as
possible and of the same size as the cells to be rubbed. The disadvantage of the
method is that the structure of the largest organelles such as, for example,
chloroplasts, may be disturbed when cells are rubbed. Squeezing cells mixed with
abrasive particles through a Hughes press gives good results. Wet cells with abrasive
particles are placed in a tube at -5°C, and then a single blow on the piston, creating
a jump-like pressure change, pushes the cell mass through a narrow hole with a
diameter of about 0.25 mm. A modification of this method is the pushing of cells at
-25°C; the role of abrasive particles in this case is performed by ice crystals. To
achieve maximum destruction of bacterial cells, it is sometimes necessary to
increase the pressure up to 5.5x107 Pa [4,5,6,7,8,9].

Bacterial cells can also be destroyed by mechanical shaking of particle suspensions
with abrasive powder at a frequency of 300-3000 vibrations per minute using a Mikl
shaker in which small glass beads with a diameter of 50 to 500 um are added.
However, the strong vibration produced by shaking often causes destruction of cell
organelles [10,11,12].

Destruction of cells in liquid media. Destruction of cells in suspension occurs either
by rotation of the blades or piston (blenders) or by up and down progressive
movement of the piston or balls (homogenisers). Blenders typically have cutting
blades that rotate at high speed. The number and design of these blades varies, but
they are all usually pointed at right angles to each other, and their shape ensures
good mixing of the contents of the vessel [13,14,15].

The cell suspension is placed in a special beaker, which has sockets along the entire
height and looks like a clover leaf in cross-section. To maintain a low temperature
during homogenisation, the beaker is placed in ice. Due to the special arrangement
of the blades and the design of the beaker, hydrodynamic forces are generated during
fractionation. The method is quite versatile and is widely used for cell fractionation,
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however, some undesirable effects may occur when the blades of homogenisers
rotate rapidly [16,17,18].

Most homogenisers are an apparatus consisting of a pestle, either manually (Downs
and Tonbreck homogenisers) or mechanically (Potter-Elwegeheim homogeniser)
driven, which rotates or moves up and down in a cylindrical glass vessel. The gap
between the pestle and the vessel walls must remain constant, as the rate of cell
destruction depends not only on the speed of rotation of the pestle, but also on the
ratio between the radii of the pestle and the vessel [19,20,21,22].

The vessel is fixed stationary, so the rotation speed of the suspension varies from
minimum (at the vessel walls) to maximum (at the pestle surface). Consequently,
the smaller the distance between these surfaces, the higher the velocity gradient. The
forces arising at high velocities are sufficient to destroy rather thin membranes of
animal cells, but plant and bacterial cells are not destroyed by homogenisers
[23,24,25].

The efficiency of homogenisation depends to a large extent on the presence of
vascular and connective tissue in the ground material, for the removal of which the
sample is passed through a special meat grinder with holes of 0.88 mm diameter
before homogenisation. 29 Polymorphonuclear leucocytes are destroyed by gentler
methods - using a pipette. Eosinophils are destroyed by rapid passage under pressure
through a fine-lattice sieve. Destruction of cells by high pressure. This method is
mainly used for the destruction of microbial cells. Special presses are used for this
purpose, such as the French Press, which pressurises the cells up to 10.4x107 Pa
[2,4,5,6].

The cell suspension is loaded into the stainless steel chamber with the needle valve
closed, through which the chamber is connected to the outside environment. Then
the chamber is turned upside down, the valve is opened and the air is forced out of
the chamber by the piston, after which the valve is closed again and the chamber is
returned to its original position and placed on a fixed base [16,17,18,19].

By means of a hydraulic press the required pressure is applied to the piston; when a
certain pressure is reached in the chamber, the needle valve is opened slightly, the
pressure in the chamber is slightly reduced, and at this point the cells burst. The cell
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mass flowing out of the chamber outlet is collected with the needle valve in the open
position, maintaining a constant pressure in the chamber [20,21].

Unfortunately, it is not known what forces are generated in the chamber and how the
cells and cellular components resist them [25].

References

1.  Abduhakimov B. A. et al. Bolalar va o'smirlarda birlamchi tuberkulyozning
o’ziga xos kechish xususiyatlari va klinik-laboratoriya usullari //Ta'lim innovatsiyasi
va integratsiyasi. — 2024. — T. 32. — Ne. 3. — C. 139-143.

2. bepausiposa 1. 1. u np. Knuauko-nmadoparopHasi 1MarHocThKa (HoareBoi
kucnotoneummraoi anemuu /TADQIQOTLAR. UZ. —2024. —T. 49. — Ne. 3. - C.
46-53.

3. Umarova T. A., Kudratova Z. E., Axmadova P. Role of conditionally
pathogenic microflora in human life activities //Web of Medicine: Journal of
Medicine, Practice and Nursing. —2024. — T. 2. — Ne. 11. — C. 29-32.

4, Muhamadiyeva L. A., Kudratova Z. E., Sirojeddinova S. Pastki nafas yo’llari
patologiyasining rivojlanishida atipik mikrofloraning roli va zamonaviy
diagnostikasi //Tadgiqotlar. Uz. — 2024. — T. 37. — Ne. 3. — C. 135-139.

5. Umarova T. A., Kudratova Z. E., Norboyeva F. Modern aspects of etiology
and epidemiology of giardias //Web of Medicine: Journal of Medicine, Practice and
Nursing. — 2024, — T. 2. — Ne. 11. — C. 25-28.

6. Isomadinova L. K., Daminov F. A. Glomerulonefrit kasalligida sitokinlar
ahamiyati //Journal of new century innovations. — 2024. — T. 49. — Ne, 2. — C. 117-
120.

7. Umarova T. A., Kudratova Z. E., Maxmudova H. Mechanisms of infection by
echinocococosis //Web of Medicine: Journal of Medicine, Practice and Nursing. —
2024. —T.2.—Ne. 11. - C. 18-21.

8. HamunoB ®@. A., Ucomagunona JI. K., PammgoB A. DTHONATOreHTeTUUECCKHUE
U KIMHUKO-JTabopaTopHbie ocobenHoctr canbmonennosa /TADQIQOTLAR. UZ.
—2024.-T.49. — Ne. 3. - C. 61-67.

198 |Page



«%; E CONF SERIES

E CONF SERIES

International Conference on Modern Science and Scientific Studies

Hosted online from Madrid, Spain

Website: econfseries.com 20" February, 2025

Q. Umarova T. A., Kudratova Z. E., Baxromova M. Autoimmune diseases: new
solutions in modern laboratory diagnostics //International Conference on Modern
Science and Scientific Studies. — 2024. — C. 78-81.

10. bepmusposa II. III. u mp. Y3moBoil 300 W €ro KIWHUKO-JTA0OpaTOpHAS
nuarnoctuka //TADQIQOTLAR. UZ. — 2024, — T. 49. — Ne. 3. — C. 38-45.

11. Umarova T. A., Kudratova Z. E., Muhsinovna R. M. The main purpose of
laboratory diagnosis in rheumatic diseases //International Conference on Modern
Science and Scientific Studies. — 2024. — C. 82-85.

12.  Umarova T. A., Kudratova Z. E., Ruxshona X. Contemporary concepts of
chronic pancryatitis //International Conference on Modern Science and Scientific
Studies. — 2024. — C. 11-15.

13. XamummoB 3. 3., AmonoBa [. V., Hcae X. XK. HekxoTtopsie acmekTs

HaTOMop(I)OJIOFI/II/I HGCHGI_[I/I(bI/ILIeCKI/IX A3BCHHBIX KOJIUTOB //MOJ'IOI[G)KB n
meauimHcekas Hayka B XXI Beke. — 2019. — C. 76-76.

14. Umarova T. A., Kudratova Z. E., Muminova G. Instrumental diagnostic
studies in chronic pancreatitis //International Conference on Modern Science and
Scientific Studies. — 2024. — C. 16-20.

15. Umarova T. A., Kudratova Z. E., Norxujayeva A. Etiopathogenesis and
modern laboratory diagnosis of prostatitis //International Conference on Modern
Science and Scientific Studies. — 2024. — C. 6-10.

16. AwmonoBal'. V., CynaiimonoBa M., Kuzu K. [THeBMONIaTUSIHUHT aTeIECKTaTHK
[IaKjImaa JaKaJIOKJIap MU CTpYKTypajapuigaru Y3rapuIuIapHUHT
natomopdonorusicu //HoBoctu oOpazoBanus: uccinenopanue B XXI sexe. — 2024. —
T.2.—Ne. 22. - C. 163-166.

17.  Sabirovna I. N., Raykhona K. Clinical and laboratory changes in post-term
infants //Web of Medicine: Journal of Medicine, Practice and Nursing. — 2024. — T.
2.— No. 5. —C. 96-99.

18. MHoparumosa H. C., IOnaeBa 1. A. CooXHOCTH JUArHOCTUKH W JICUCHUS
BHEOOJILBHNYHOM MTHEBMOHUH Y JeTeit panHero Bo3pacrta /TADQIQOTLAR. UZ. —
2024. —T.39. - Ne. 1. - C. 58-62.

19. Laboratory diagnosis of torch infection bs Shukurullaevna, TF Uktamovich
TADQIQOTLAR. UZ 48 (1), 200-206

199 |Page


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=ALfyhQsAAAAJ&cstart=20&pagesize=80&citation_for_view=ALfyhQsAAAAJ:r0BpntZqJG4C

«%; E CONF SERIES

E CONF SERIES

International Conference on Modern Science and Scientific Studies
Hosted online from Madrid, Spain
Website: econfseries.com 20" February, 2025

20. AwmomnoBa I'. V., Ucmounos XX. M. Peopranuzaiusi IUTOAPXUTEKTOHUKHU
SIUTENMAIBHOTO  IJlJacTa  OpPOHXOB Y KPOJMKOB  C  XPOHHUYECKUM
AKCIIEPUMEHTATILHBIM JJTAPUHTUTOM //MoItofexb 1 MeauITMHCKas Hayka B X X1 Beke.
—2017.-C. 51-51.

21. Clinical and laboratory characteristics of renal pathology of pregnancy in the
first trimester bs Shukurullayevna, MN Komilzhonovna TADQIQOTLAR. UZ 39
(1), 74-79

22.  Umarova T. A., Kudratova Z. E., Maxmudova D. Pathogenesis of bronchial
asthma development at the present stage //International Conference on Modern
Science and Scientific Studies. — 2024. — C. 21-24.

23. Differential diagnosis of jaundice literature review BS Shukurullaevna Web
of Medicine: Journal of Medicine, Practice and Nursing 2 (1), 41-49

24. DmxabwioB Typa XKypaesuu, XamugoBa Papuna MyuHoBHa, AOaysuiacB
baxtuép CaupoBuu, AmonoBa ['ymadzan VY3b6exbaeBna, McmounoB XKacyp
MappaonoBuu [latomopdosiornueckiue U3MEHEHUs JIETKUX MPU UAUOMATUYECKHUX
¢budpo3upyrommx anbBeoauTax / Bonpocs! Hayku u oOpa3oBanus. 2019. Ne28 (77).
25. XammmoB 3. 3., AmonoBa I'. VY., Hcaes X. XK. Hekoropbie acmeKThI
naroMopdoyorud  Hecnenu(PUUecKux S3BEHHBIX KOJUTOB //Mosojgexs U
meaunmrHckas Hayka B X X1 Beke. - 2019. - C. 76-79.

200 | Page


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=ALfyhQsAAAAJ&cstart=20&pagesize=80&citation_for_view=ALfyhQsAAAAJ:HDshCWvjkbEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=ALfyhQsAAAAJ&cstart=20&pagesize=80&citation_for_view=ALfyhQsAAAAJ:HDshCWvjkbEC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=ALfyhQsAAAAJ&cstart=20&pagesize=80&citation_for_view=ALfyhQsAAAAJ:-f6ydRqryjwC

