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Cytotoxic effects of gold core-shell hybrid nanostructures
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Methods and Materials

At all exposure periods studied, a decrease in NIH-

Currently, world production of nhanomaterials
used in medicine and pharmacology is intensively
increasing. Hybrid nanomaterials based on metal
cores and organic polymer shells seem to be the

GHNs were obtained on the base of gold nanoparticles (GNPs) of a 30 nm diameter synthesized by a reduction of
sodium citrate. GNPs were coated by immunoglobulins G by physical adsorption method 3T3 viability was monitored (up to 20%). The

and characterized by a transmission electron microscopy. percentage of living cells was reduced mainly upon
50- incubation in the 24-48 h interval. For the P388-D1

most promising therapeutic, in particular, 2 = ‘B line, the level of living cells dropped to only 80%
theranostic agents. Active developments of new A i . 50+ after incubation in all doses and periods of
hybrid nanostructures arise a question concerning . ; ' ' i ) 40' 291 +3.0 nm exposure. The determination of glutathione
their interaction with living organisms and biosafety. i S Z : : demonstrated that GHNs induced oxidative stress in
One of the effective approaches for toxicological e L vigin % 30 Zf:f;,;,g/l':,:fﬂ??,:‘;%rf,gg Zif,%’:’,i,-f\n)(g, NIH-3T3 cells. The maximum increase in glutathione
studies of nanomaterials is the use of in vitro * : L e § ' level was found in cells incubated with GHNs at the
models. e e : ‘ = 20 highest concentration for 72 h. Changes in

In this study, the in vitro effects of gold-based : i o S0 10 § glutathione concentrations in P388-D1 cells were
hybrid nanostructures (GHNs) with immunoglobulin SLREG ee . \ S also time- and dose-dependent.
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coatings were studied.

Introduction

Metal nanoparticles are nowadays one of the
most widely used nanomaterials having a
number of production and practical applications.
Among them, gold hybrid nanostructures (GHNs)
can be mentioned as promising materials used
for various biomedical purposes including
targeted delivery systems, photothermal therapy,
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Murine embryonal fibroblast (NIH-3T3) and murine monocyte/macrophage (P388-D1) cell lines were used to
evaluate the cytotoxicity. Cells were exposed to GHNs in a concentration range of 0.1-250 pg/mL for 24-48-72 h.
After exposure to GHNs, the amount of living cells was assessed by MTT assay.

Besides, the concentration of glutathione as a key antioxidant parameter was determined.

Conclusions

Overall, the cytotoxic effect of GHNs on
mammalian cells of two cell lines was studied. A
dose- and time-dependent effect on cell viability
was demonstrated using the MTT test. Changes
in glutathione content after exposure to GHNs

P388-D1 cells viability evaluated by MTT test
after exposure to GHNs

NIH-3T3 cells viability evaluated by MTT test
after exposure to GHNs

bioimaging, cancer treatment, drug Relative viability, % Relative viability, %

development, etc. Using of nanoparticles as Dosage, wg/mL .\ . 72 h of Dose, pg/mL 28k of 72 h of W?S ?bserved which was the eyidence ?f

therapeutic agents raises the issue regarding P P exposure Al e I oxidative stress caused by GHNs. Difference in

their biosafety toward humans. One of the 250 21,2+0,7 12,6+2,6 28,314,5 250 86,812, 86,8+0,3 88,6+1,6 the sensitivity of cell lines to the studied GHNs

effective approaches for toxicological studies is 100 37,113,0 24,746,7 51,615,7 100 90,1+1,8 89,1+0,8 92,3+1,3 was demonstrated.

the use of cell cultures (in vitro test systems). 50 67,0%5,2 55,1%4,2 77,7+2,6 50 92,9+3,6 90,8+2,2 94,4+1,5

Although in vitro experiments cannot completely 25 Uenaseell il 78,1£4,8 25 90,017,3 89,2+1,0 95,40,7

replace in vivo studies, they can contribute to 10 84,714,0 S22, S 10 93,6£1,0 93,1£4,6 91,740,4

assessing the safety of engineered nanoparticles, > 80,126,3 92,912,6 22,8507 5 92,745,4 92,9+1,8 94,7+1,3

including hybrid nanostructures. A number of : 83,0:2,7 93,9:1,6 85,9:2,1 1 98,8+1,4 97,91,5 95,11,4
. . . 0.5 86,71+3,8 96,8+4,4 92,3+2,2 0.5 99,8+0,7 102,010,9 109,9+8,1

undoubted advantages characterizes in vitro test 01 103,641 102.562.9 02044 o 106.952.0 107 6432 103 5504 Further investigations of cytotoxic effects of

systems based on human and animal cell
cultures: the simplicity of cell cultivation by
proven methods, the possibility of visual
detection of viable cells during the whole
experiment using microscopic methods, and a
higher reproducibility in comparison to in vivo
test systems. Cost-effective and not time-
consuming in vitro models allow decreasing the
number of experimental animals or a complete
replacing of in vivo test systems.
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Glutathione content in P388-D1 cells
after exposure to GHNs

24 h of exposure 48 h of exposure 72 h of exposure

Glutathione content in NIH-3T3 cells
after exposure to GHNs

24 h of exposure 48 h of exposure 72 h of exposure

106,621,0 165,5+30,1 121,8+12,9 62,1+4,1 141,4+13,3 10,9+0,2

105,2+10,96 137,4+6,4 112,5+15,7 68,0+2,2 191,3+6,9 1,8+0,5

70,8+1,6 139,8+16,8 139,1+11,7 92,243,9 96,115,4 9,61,9

84,3182 161,9+1,8 129,4+20,6 82,7+1,6 165,2+1,1 15,8+3,1
References

1. D Cabuzu, A Cirja, R Puiu and AM Grumezescu Biomedical applications of gold nanoparticles. Current topics in medicinal chemistry 2015 15(16): 1605-1613.

2. ) Peng and X Liang Progress in research on gold nanoparticles in cancer management. Medicine 2019 98(18):e15311.

3. H Bahadar, F Maqgbool, K Niaz and M Abdollahi Toxicity of nanoparticles and an overview of current experimental models. Iranian biomedical journal 2016 20(1):1-11.

4. M Ajdary, MA Moosavi, M Rahmati, M Falahati, M Mahboubi, A Mandegary, S Jangjoo, R Mohammadinejad and RS Varma Health concerns of various nanoparticles: a
review of their in vitro and in vivo toxicity. Nanomaterials 2018 8(9).

5. OD Hendrickson, SG Klochkov, OV Novikova, IM Bravova, EF Shevtsova, IV Safenkova, AV Zherdev, SO Bachurin, BB Dzantiev Toxicity of nanosilver in intragastric studies:
Biodistribution and metabolic effects. Toxicology Letters 2016 241:184-192.

6. OD Hendrickson, SM Pridvorova, AV Zherdev, SG Klochkov, OV Novikova, EF Shevtsova, SO Bachurin, BB Dzantiev Size-Dependent Differences in Biodistribution of Titanium
Dioxide Nanoparticles After Sub-Acute Intragastric Administrations to Rats. Current nanoscience 2016 12(2):228-236.

different core-shell gold hybrid nanostructures to
mammalian cell lines are planned. A series of in
vitro tests will be used.
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