Nanoparticulate BDNF as a potential
antidepressant via neuroendocrine mechanisms
e in experimental model of depression.

Development

Counci Scope: Bioindustry and Biomedical Sciences

%
| [ | [ | [ | [ | [ | [ | [ | 4\? ) ?"
Nur Amirah Diyana binti Razlan', Marina Kapitonova', Saiful Bahr;i o
) )
Talip', Gabriele Ruth Anisah Fromming?, Tin Moe Nwe®
'FMHS, UNIMAS, Kota Samarahan, UNIMAS
 Faculty of Dentistry, UiTM, Sungai Buloh, Selangor
*Royal College of Medicine, Ipoh, Perak
. . . . . Percentage of BDNF adosprtion in 100nm Nanoparticle
Introduction. Depression is the most common mental problem worldwide (WHO, 2024), and its fast by two conventional type of surfactants. Total Distance of Open Field Test (After Treatment)
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between its inducing factors, such as dysfunctional neurogenesis and neurotransmission, and immuno- £ oo 00 -
logical and endocrine factors [3|]. Experimental research works showed that in modeled stress, activa- 5 L " v
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The objective ot the study is to assess the effect of nano-BDNF on modelled depression in mice and the ' o o - - - o _
underlying and investigate the underlying mechanism of its action on the HHAA. A — e
Methods: To evaluate the efficiency of Poloxamer 188 and Polysorbate 80 as surfactants for BDNF | N
loading in 100nm PLGA nanoparticres, an enzyme-linked immunoassay (ELISA) test was performed B s Lo o
using different concentrations of BDNF. The absorbance of each concentration was measured at 450 B o, i Bk b 3 Grow!
nm using a microplate reader. The obtained data were analyzed using Microsoft Excel and one-way Fig.5. The results of the sorption test. G
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Shapiro-Wilk test was used for normality of distributions. 250,0 - 0 ) 2 ] s 5 6
Thirty-six Co7BL/6 mice weighing 20-25 g were involved in the study. The reserpine model of depres- 2000 - : - Urination (Total in 10 mirs)
sion was applied to all the animals. Thereafter, mice were divided into 3 groups, with 12 per group. P 00 -
Group | (negative control) included mice receiving i.v. injections of normal saline as a treatment. Grou - oy ISSayIESic ISeeonaiy fesit W PrimasyHesE
Il (positive control) involved animals receiving treatment with a standard antidepressant fluoxetinef. = o Fig 8. Open field urination rate by the negative and
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They included an open field test (Panlab Harvard with USB digital camera and SMART 3.0 video track- est
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(Fig.3). The historogical slides (FiGg.4) were stained witl){ hemotoxylin-eosin and viewed under the micro- ing) animals (MS), # -p<0.01 compared to the prima- 1
scope Zeiss Primostar 3 (Jena, Germany). Image analysis was performed using Image Pro+ 7.0 soft- pylest . - p<0.01 compared to the Group lib in the % secondaryTest
ware (Media Cybernetics, USA{. All results were statistically processed using SPSS 27.0.1 software; Forced Swimming Test (Swim, Struggle & Float) ] ol
one-way ANOVA dispersion analysis was applied with Tukey's test used; for the image analysis of histo- (After Treatment) o *
logical slides, Student’s t-test was applied with p<0.09, indicating the significance of differences. 8 " : N | o
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Fig.12. Adrenal gland (12a,12b) and thymus (12c, 12d) of Group | (12a,12¢) and Group Il (12b,12d) animals. Micrographs. He-
matoxylin-eosin staining. x40. Co- cortéx, M — medulla, arrow — macrophage with apoptotic bodies, C - capsule, G,F,R - zonae
glomerulosa, fasciculata, reticularis

IResults: The results of the sors)tion test revealed the efficiency of Polfysorbate 80 as a surfactant for
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BDNF transport was lower (80%), indicating a reduced success rate in facilitating BDNF delivery to the =5 I _ Ny

target brain region. (Fi3.5). - T

Animals of Group Il and Group Il showed significant positive changes in behavior in the open field test
(Fig.Ei-Ql), significantly longer duration of the active phase (struggling, swimming) and shorter passive 100 - * . , o

phase (floating) in the forced swimming test (Fig.10), and a significantly lower level of corticosterone in I

the blood (p<0.01 (Fi?.ﬂ) than the Group | animals in the tertiary test. Besides, “Alarm”grooming fre- B +. ; : § +.

quency was significantly higher in Group Il than in Group Ill, indicating that nano-BDNF was more effi- 0 . . 1 0 .

cient in reverting thl_g dﬁgresfsive chanlges in ’ihe behgviourtlhan flufo:;]etlng. In E}nilrnalj otl;(grouDdl,ﬁthe mi- s a0 ’ e fthﬂ — :” (2F. %) Fig.14. Cortico ;;gvgduna&v ratio (CMR) and volume den
croscopic picture (Fig.12) of zonae glomerulosa and reticularis of the adrenal glands did not differ sig- Ig.13, Volume density of the zona fasciculata (ZF, %), ity (%) of finqible bodv macroohades (TBM) in the
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Sl the cytoplasm was foamier, and adenocytes with dark. cytoplasm WELESEAICE.IT Gr_oup | ann_nal_s Conclusion: 1.Nano-BDNF shows higher efficacy in depression treatment comparable to the best traditional antidepressants (fluoxe-
(Fig.12a,b) compared to Group ll1. Thzlmus of the Group | animals had a microstructural pictucture indi- E”i} without any side effects of the latter, as evidenced by behavioral tests in mice.
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catm% Immunosuppressive changes (reduced cellularity, washed-our border between the cortex and no-BDNF reduced level of activation of the HHAA, manifested by reversed hyperplasia of the zona fasciculata of the adrenal

ihle- i i i i cortex and hypertrophy of its spongiocytes, as well as reduced immunosuppressive changes in the thymus, indicating a reduced level
medulla, numerous tan%lble bOdy macrophages with apoptotlc bOdles) (Flg"] ZG,d). of immunns&pgaress?nn more e?fecﬁvely than the traditional anitidepressant fluoxetine.

Image analysis a significant decrease in the volume density of the zona fasciculata of the adrenal 3 pLGA-BDNF with a surfactant (Poloxamer 188) may be considered a potential medication for the treatment of depression in human
cortex, as well as of the area of its spongiocytes and their nuclei compared in Group lIl compared to patients.

Group |, while in Group Il these changes did not show statistically meaningful difference with Group I. o .
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