[ Downloaded from nbr.khu.ac.ir on 2026-06-27 ]

[ DOR: 20.1001.1.24236330.1400.8.3.2.5 ]

[ DOI: 10.52547/nbr.8.3.173 ]

Research Article g Ao
Nova Biologica Reperta 8(3): 173-182 (2021) ) pole )0 ngi glraisl

_ _ OF- VAT VY Slomio X oo A al>
Print ISSN: 2423-6330/0nline ISSN: 2476-7115 _
_ S o ler oliils ol L]
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.8.3.173

SS9l Sl yw b 9 (2 Lo 650G 38 (g o Vg8 15U ()
0P Slbyw s ebw 05y 595 p (SgpelS YL

T logrs dlsle o (ol 5 g
‘@})‘5} oKisls GGZMJ) F9l£ sasiisls ‘stgjya 9 g5]9l"‘“ |a91.c 05;\' ‘u‘)ﬂ ‘C)S ‘C)S .\>19 GA)L»‘ alj oKl ‘AJL\ f}l“ saisls ‘L;»LM: Sy aj)f‘
olnlels
divsalar@khu.ac.ir Ylgs aole :olslSe gt

5 hb i rl o W s Sleys g (S ol 50 (el Sl Jeily I 5906l (e Sluys)l Gl onSs
Ol Gl s (plod pizmen sl odd oy SY5E CLt g j5a> 50 peoVl JIST ol GalaslS SV Gagn G b n9)losl (phaasia
ol i 3 gy iy SN oS Sn 1 Sal TS,y oSS i i (I ol slo oo acle S b azaite ol
sbdshe 035 635 2 955U S e G puslile 5 (Jsboo Corons oy Sz G W0l AT 4 0ud i oS BU Sl Sy ae olaie
5 stast S5 oS S (Salis 58 (SasSTy slogtalesl @l b eslinul g esulusls s MTT (gl 5 HCTL6 (glss by
SMTT Lot bt 5yls S 55,5 sl g gl Frogus slojlasl Y58 b aiadan 5 5,15 sl (slo S 5l ol (Lt oo (g5 sy Ko
S5 s 5 o 8 HICTLIB (lo oo 551y 255 U 50 ol & iy 550 5 SV L ok aiabam s 51 o5 51 51 S5 8 ogiso
S s, Ho wax Gl ;S Glgieas wlgs co a5 wms (il ) Gl slaJsbs 1 Y68 ey (so,le 4 o gl pise 1l [olB aul SCgd oS ols

2398 yke Gl ey jo waz (lagls adgs

HC116 (Vb cg,lo0b S gl SV (atig ol L0319

Investigation of presence of folate on physicochemical and anticancer
properties of beta-lactoglobulin nanocapsules against human colon
cancer cell line of HTC116
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& Molecular Sciences, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran
Corresponding author: Adeleh Divsalar, divsalar@khu.ac.ir

Abstract. Nanotechnol ogy-based targeting drug delivery systems have a considerable potential in medicine. Therefore, the
present study aimed to designe, synthesise and characterize a nanodrug with beta lactoglobulin coating including oxali-
palladium with and without folate and to compare their anti-cancer effects. The physicochemical properties of
nanocapsules were studied by Dynamic light scattering (DLS), atomic force microscopy (AFM) and scanning electron
microscopy (SEM). Finally, the anticancer activities of nanodrugs were investigated against human colorectal cancer cell
line of HCT116 by MTT and flowcytometry methods. The results of Dynamic light scattering (DLS), scanning electron
microscopy (SEM) and atomic force microscopy (AFM) showed that the average size of nanocapsules with folate were
less than 40 nm. Cytotoxicity results proved the dose- and time-dependent antiproliferation and anicancer activities of
nanocapsules (with folate) against HCT116. Finaly, it could be concluded that folate increase anticancer activity of
nanodrugs and it might be considered as a new candidate in the design and synthesis of new drugsin cancer treatment.
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Table 1. Properties of beta lactoglobulin nanocapsules including Oxali-Palladium in the presence and absence of folate.

3-L G nanocapsules Mean particle size (nm) ¢-Potential(mV)
B-L G nanocapsules with folate 40 -10.53
3-L G nanocapsules without folate 164 -8.88
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Figure 1. Field emission scanning electron microscopy of protein targeted nanocapsules with folic acid (A)
and nanocapsules without folic acid (B) in the presence of low methyl pectin at pH 4.5.
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Figure 2. Atomic Force Microscopy image of protein nanocapsules with folic acid (A) and without folic acid (B) in the
presence of low methyl pectin at pH 4.5.
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Figure 3. Cdl viability (MTT test) data of protein nanocapsules with folic acid in the presence of low
methyl pectin line after different incubation times of 24 (e) and 48 (o) hours (A), without folic acid after 24

hoursincubation times (B) and free Oxai-Paldium after 24 h (C) against HCT116 cancer cell.
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Table 2. Percentage of induction of apoptosis, necrosis and norma cells after treatment with targeted
nanocapsules with folic acid, without folic acid and control (untreated with drug) against cancer cell line of

% Necrotic Cells

% Apoptotic Cells

HCT116.
Samples % Normal cell
nanocapsules with folic acid 44.5
nanocapsules without folic
. 81.0
acid
Control 93.3

15.3 40.2
7.2 11.85
222 45
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Figure 4. Dot plot curve of protein nanocapsules with folic acid (A), without folic acid (B) in the presence of low
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after 18 hours. The cells were incubated with the concentrations equal to Ccso of each sample.
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