Intranasal administration of iron, buthionine-sulfoximine, and B-amyloid
USCM&HH causes cognitive and olfactory impairments in rodents
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Methods: Adult male rats received daily intranasal administration of IBA1 bulb and hippocampus
saline, a mixture of iron sulfate and buthionine-sulfoximine (FeBS), or Ctrl
FeBS with B-amyloid added (FAB) for 30 days. Behavioral scores for food E NOR F - Novel Arm G Foodsearch H Adverse Stimuli —
search task, novel object recognition (NOR), novel arm recognition ns ns * 80— L||L| ’ Effects observed after 30 day
(NAR), and response to adverse olfactory stimuli (AOS) were measured L 57 " i 89 | s I I g N ) treatment do not require B-
I;z:]c;rveij:d after 30-day treatment to determine the effects of FAB on g—% 4- —— f, g - 200- - E i EAB g N amyloid
Results: Animals treated with FAB showed significant declines in spatial 2 E 37 § E jz' 1507 95', E :‘é}
and non-spatial memory and spent more time near adverse olfactory = E 9 E s 47 E 100- °a S ]
stimuli, while no significant changes were observed in control animals. _g "?L, = s y E % 2+ FeBS 0-
Immunohistochemical staining reveals increased glial cell activation in § 3 17 \ © é S0- § ,\&c”i@f‘&&x&% 1.Hanson LR, Frey WH. Intranasal delivery bypasses the
the hippocampus of FAB-treated animals, but no significant changes in < 0 | | 0 | | 0 | | 0 | | A blood-brain barrier to target therapeutic agents to the
AD markers such as tau phosphorylation or amyloid aggregates. N < o < o < N < central nervous system and treat neurodegenerative
. o . . & ¢ & ¢ & f & f O DAP| Y g
Conclusion: The data indicates that FAB administered intranasally causes Q,é* s Q,&‘ oY Q,e’} oV Q,é\ oY disease. BMC Neuroscience. 2008/12//
impaired cognition and olfaction in adult rats similar to those seen in QVQ’ < Qvg’ 3 Q‘?g’ <~ QVQ’ < 2008;9(S3)d0i:10.1186/1471-2202-9-53-s5
MCI patients without AD pathology. This shows that using external | Ctrl GFAP OB 2.Lecanu L, Greeson J, Papadopoulos V. Beta-Amyloid
stimuli through the nasal passage can lead to memory and olfactory NOR J Novel Arm K Food Search L Adverse . N and Oxidative Stress Jointly Induce Neuronal Death,
impairments, suggesting that this pathway might contribute to the 5- * 8- 250 ns 6- : B \ Amyloid Deposits, Gliosis, and Memory Impairment in
development of MCI. This model can be used in future studies to explore - ‘g Iﬁ e £ 3 60- I— the Rat Brain. Pharmacology. 2006;76:19-33.
potential treatments to target and slow MCI progression. 22 47 '\ S & 6- i 200- \ c S FAB 5 4o doi:10.1159/000088929
Materials and Methods agag 3 jg:‘_é . ;—‘ % 150 g% 4- E . 3.F§rrero DM, Lemqn JK, Fluegge D, et al. Detec_tion and
EE 5 8 2 | n 2 x é avoidance of a carnivore odor by prey. Proceedings of
L 2 S e iz 100 £ 9 5 0- the National Academy of Sciences of the United States of
FAB or 2% © 3 27 50~ - | FoBS & @ & America. 2011/7// 2011;108(27):11235-11240.
x2 < < % Ve d0i:10.1073/pnas.1103317108
0 l l 0 l l 0 l ! 0 l l 4. Hacquemand R, Jacquot L, Brand G. Comparative
éo@ Vs&"} éo‘e’ ‘;&"‘ éo@ vg@" éo& VQ@* Fear-Related Behaviors to Predator Odors (TMT and
Q;oq’ QQG" Q,%Q’ QOQ;’ Q,"oq’ QQQ? Q;'oq’ Qéb% P DAPI IBAL Overlay Natural Fox Feces) before and after Intranasal ZnSO(4)
Baseline behavioral tasks _ < < <« <« Treatment in Mice. Front Behav Neurosci. 2010;4:188.
ig,g]?msl?:;?igisal Figure: Behavioral and protein changes after 30 day intranasal administration of ctrl, FAB, ctrl IBA108 doi:10.3389/fnbeh.2010.00188

N
o
|

*

and FeBS. (A-D) Baseline and post treatment behavioral results of animals treated with
control. (E-H) Baseline and post treatment behavioral results of animals treated with FAB. (I-
L) Baseline and post treatment behavioral results of animals treated with FeBS. (M)
Representative image of immunofluorescent staining targeting astrocyte marker GFAP in the
hippocampus. (N) Representative image of immunofluorescent staining targeting microglia
marker IBA1 in the hippocampus. (O) Representative image of immunofluorescent staining
targeting GFAP in the olfactory bulb. (P) Representative image of immunofluorescent
staining targeting IBA1 in the olfactory bulb. Images were quantified with ImageJ and

Post treatment
behavioral tasks graphed using Graphpad Prism 11 (* p < 0.05, *** p < 0.001). FeB>
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