[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/nbr.10.4.27 ]

Research Article g5 Ao

Nova Biologica Reperta 10(4): 22-40 (2024) o pole 5o rgh el
) ] OFV)Fe VY Slxio o o)lods N+ al>

Print ISSN: 2423-6330/0Online ISSN: 2476-7115

https://nbr.khu.ac.ir; Kharazmi University Press; DOI:10.61186/nbr.10.4.27

LSA))‘}" oKty u‘)w‘
I s slapgjeiST bl slp (AA LT gy wie (gl lio (ou)y 2

Y515 Gamwae 32 summw J Slan,y Al ! 2uid il
Ql)al ‘u‘;éf ‘l).ab)“ oKiils ‘QL) oJ&Mg}i ‘@Lo)é oélgjl} 05;Y u‘f‘ ‘u‘)éf ‘l).b}.” oKisls o) ‘a5lr- saSisly ng)?JB,S;}g 0515 !
re.ramezani@alzahra.ac.ir . slas, ailb , :olilSe Jotus
Sy9a sl 29,00 sladsl>gil Glyie 4 Guizmen g (bl — il Y game 10 s D1 (09 (s yd Sz A b slapgeiST o) pal oS

slais, o 0 an Gidghs ol 5wl Coall [l oS5535 ol 5lulaz (gl a5 g ooles g, 8l o olos] ool a8 )5 8 L dhos 4z g3
solii ol Uy Lnpgys8] olbdaieins 5 aislayy 5l (6,15 oS aiz s PEG jardy 51 oolisisl b (g 3lolizr ¢5smis ol gl aile 8y 51 pga3571 (sl
leal )3 ouBodnline Sl slasd ipgjerST (silmlaz gy () Olye 4 Gonie lul gl g, 50 el oud plsl (S iUl g8y S 5 DLS
(Obs 1 S (255 Sn sl 3 o8 (Jps ad 05l (P e e X ()8 (leiS )5 b gl p2 50 UKl YEO) Gy Sl (595U 58 S
L olyd i dhd 0 Sle PEG jloolas wl b (giluloz jo 04 osalie LB (Yev v - X s,8 2leiS, 5 b peai o 50 IS5 LY 2V00) ool ol slass
sanlie g yiagls VYY o VEY OVF (55 4y 3 118 o 5517 S g commag 1 S il gl slo b, 51 s 5 sosil YPY DLS (KuiSs
b 1) eadigilalaz B3 Rl (35S 28 on DLS mlis a5 a5 gl YooV e £) ¢ (lugiS1 2o 5580 So polas jo D3 b (oSils 0y0,8
S 9 30 3925 o 53 y989 4 (IS iz 45 0900 Jlil (nl (lug ST EeS T (g98g Se gl )3 (S Y M) )y Sl obj e w az g b oS
g w1y 1l 5l pg3955T (gilulaz ColilB o axlllas sl g, soled iz jo Coled jo Wlosgs 5y Sl gilelas 4y ol S sl g, ol

By 9o (503 S Slalllas Sl 0¥ g8 28 5l pg338T (silulaz sln s laliul By, o (Byre 5 S35 amlie ln

JHom )l ladsSg e ek b (po0gm; Gons Lol sl 939351 gualS slaojly

Comparative study of several laboratory methods for isolating

exosomes from bovine milk
Hanieh Ghandchi!, Reihaneh Ramezani?, Zahra Moosavinejad?

! Biotechnology department, Faculty of Biological Sciences, Alzahra University, Tehran, Iran
2 Department of Family Therapy , Women Research Center, Alzahra University, Tehran, Iran
Corresponding author: Reihaneh Ramezani, re.ramezani@alzahra.ac.ir

Abstract. Recently, milk exosomes have attracted much attention from researchers due to their availability and
efficiency in cosmetic products and also as drug delivery nanocarriers. Since it is very important to find a simple and
efficient method to purify these vesicles, in this research some methods of exosome isolation from bovine milk such as
ultracentrifugation, using PEG polymer and several commercial kits were discussed and characterized. Detection of
exosomes has been done using DLS and electron microscopy.

In ultracentrifugation, as the most common method of exosome isolation, the number of particles in the electron
microscope images was estimated to be very low (5 * 2 particles), while in the microscopic images of the Exosun kit, a
large number of exosomes (150 + 30 particles) was visible. In PEG precipitation, the average diameter of the particles
in DLS results was 263 nm and more than the ultracentrifugation, Exocib and Anaexo kit, where the diameter of the
particles was 176 nm, 142 nm, and 123 nm, respectively. The average diameter of the particles in the microscopic
images of the Exosun kit was 30-70£10 nm, and DLS results confirmed the small size of the isolated particles.
Considering the large number of small particles (< 30nm) in the microscopic results of the exosun kit, other methods
may not have been able to isolate these small particles. Finally, although all the studied methods were able to isolate
exosome from milk, more extensive studies are necessary to make a more accurate comparison and to introduce a
standard method for isolating exosome from bovine's milk.
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Figure 2. Comparison diagram of mean size in different
exosome isolation methods. The diagrams correspond to
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PEG, Exocib, Anaexo, Exosun.
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Figure 1. Study of isolated exosomes via DLS. The size and
frequency percentage of isolated particles via A) UC-HCI, B)

PEG, C) Exocib, D) Anaexo, E) Exosun.
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Abbreviation

HUVECSs: Human umbilical vein endothelial
cells

MSC: Mesenchymal stem cells

DC: Dendritic cells

NK: Natural killer cells

PEG: polyethyleneglycol

PBS: Phosphate buffered saline
PFA: Paraformaldehyde

UA: Uranyl acetate

PI: Polydispersity index

NTA: nanoparticle tracking analysis
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